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capability. (If you are uslng the Ll"O package, you 
should reruroer the lrput routines so they are 
above line numoer 999.. men they will not be 
mistaken as lines of source COCle. Label the start of 
each routine so you cai access It from the R~ 
moCle using a labeled Cllrectlve.) 

If you oo this you will note that wtille lines can 
be Clrawn conslelerat>ly faster than when the ON 

A RE~RJN3 UTILITY 

Tne snarp PC-1500 ano Rae110 snack PC-2 are 
tremendOusl y powerful 1Clevlces ln the hands of 
even a mooest programmer. HOwever, the recent 
In troouctlon Of the Jong aw al t.ed 16K RPM moau1es 
nas reminded me of the major stumbling block In 
writing long application programs on these PCs: 
the JaCI< of an easy to use renumbering utility. Tne 
purpose of this article ls to Clescribe an extremely 
fast "renumbering" routine written In only three 
lines Of BASIC code. 

wny oo I consloer the avallablll ty of a 
renumbering utll1ty to be so Import.alt? The BASIC 
progrffimlng language l tself ls at faulL wnen a 
progrem branches througn a GOTO or GOSU3 lt Is 
necessary to specify a destinatlon line nunber. 
unless you are one of tne very few wno completely 
plans out progrems In advance on paper, you will 
flna yourself neeatng to CleCICle wnat line numoer 
your program snou1e1 jump to as you create code. 

can thls oe a proolem? SUppose that you are 
going to frequently be calllng an as yet unwritten 
s1:1broutlne that will, say, evaluate the polynomial 
P(x). You make a note on paper that the sl.tlroutine 
will be at line 2000. Every time you need this 
routine you must either remember It or else IOOI< up 
the the suoroutine's staJting line numoer. If you 
come back to upoate the [progrcro at a later elate to 
modify lt you wlll find yourself in the unpleasant 
sl tuatlon of navlng to trace eacn subroutine 
reference In order to unaerst.ana the program 
(unless you nave otherwise documented the 
program In a tnorougn fasnion). Tnings can rapldl y 
get out of a nanCI Jn a long program wnere there may 
be dozens of GOTOs ancl GOSUBs. Remember, six 
months after the fact, a reference to line nuroer 
2000 m1(11t not do much to remind you that l t 
nanclles P(x). 

Foruxiat.ely, snarp designed the PC-1500 with 
an unusually powerful feature that ls lacking ln 
ma-iy name computers: labeling. My line may be 
labeleel. All tnat ls needed ls to place the label ln 
quotes lrnnedlat.ely art.er the line ruroer. You dO 
not even nave to place a colon between the label 
and the first statement ln a line. 

To junp to the line, you only neea to state 
GOTO or GOSU3 followea by the label of the 

routine was entirely In BASIC, the process Is still . 
relatively slow. In oreler to ootaln Impressive speed 
it will be necessary to also convert the Lil\E 
routine from BASIC to machine lango iage . Ne you 
reaay to tackle that task? Why not give It a try. You 
can compare your methOO with that pr~tecl In 
the next Installment (..mien will caicluele this 
series~ 

deslreel line. This 1aoe1 reference must be encloseo 
In quotation marks. Tnus, GOSUB 2000 ml!1lt be 
replaceel by GOSUB "P(x)" wtilcn ls ITTJCh more 
descriptive than GOSUB 2000. Jn fact, it is a fair 
excrople of sel f-oocunenUng cooe. 

A progranmer nas a virtually unlimitea range 
of choices for labels since a label on tne PC- 1500 
can be up to 73 cnaracters In length anC1 include 
blanks, upper and lower case letters, runerals and 
any otner symbols except tne quotation mark. 

Since the computer supports this powerful 
feature, I strongly rec.u1mene1 tnat PC- 1500 
progfffimers use labels for all references to other 
routines and sltlroutlnes. 

If the previously cited reasons are not 
sufficient to convince you of the worthiness of 
using labels, I can offer one more tantalizing 
appeal: the following program can renumoer a 300 
line program In about one minute. This program 
resides in just tnree lines of cooe. But, It only 
operates on programs 1,o,1nerein all GOTO and 
GOSUB references are by labels,not line ni..moers! 

Here is tne magic routine: 
65024 00 
65025 "L"B=STATUS 

2-STATUS 1, L 
=0 

65026 IF PEEK 6>25 
3TlEN Et-ll 

65027 L=L•lO:PO<E 
B, L/256, L-25 
6•INT (L/256 
) :B=B• 3•PEEK 
(8•2) :GOTO 6 
5026 

The program may oe executeo oy typing DEF L 
or RUN 65025. Tne progrcro tnen reo..rnbers all 
lines lower than 65024, assigning the first tine 
runtier the value of 10 anCI using an Increment 
between lines of 10. Note tnat the program ooes not 
change GOTO and GOSUB statements! Those 
statements must refer to labeleel lines. 

Here Is an outline of now the rerunoerlng 
program operates: 

The first line ls just a precaution tnat prevents 
other programs from acclaently mopping oown to 
the rerunbering program. 
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Line 6502S tlnos ano stores tne aooress or the 
first oyte of your program. This address is stored In 
variable B. It utilizes tile STA Tl.JS fln:tlon so Ille 
procedUre wol'l<s regardless of the M'IOlr'lt of 
memory Installed In your PC. This line also 
initializes tne variable L wnlcti Is USe<I to store new 
line runoers. 

The oest way to understand the rest of tne 
routine is to recall hOw programs themse lves are 
stored in the PC- 1500. Each BASIC line starts with 
a two-oyte value, most significant Oyte first, that 
represents its line number. The tnird byte Is equal 
to N• 1 bytes, where N Is the numoer of bytes In the 
oooy of tne tokenized BASIC line. The next N bytes 
are thOse comprising the tokenized line. The byte 
after these N bytes (N• 1) Is tne ASCII cooe for a 
carriage return (13~ All line numoers rrust oe 
greater um zero. The most sigiificant oyte of a 
line runoer rrust oe less tnan 255. This latter 
restriction llml ts llle prograrmieT to using line 
runoers t11at are less than 65280. Ttie last user line 
in the CQnl)Uler Is terminated by the code 255. 

The rerunber utility ignores all line numoers 

STAR TARGETS 

This is a graphics game for the Radio Shack PC- 2 
ano Sharp PC- 1500. It was designed by David A 
CJouUer., &l//8!rl Road, NOrt/J Brookfield, M4 
01535. You neea at least a llK R.AM moctule In your 
PC In oroer to use this progr<rn. 

To play the game, imagine tl1at you are a ball 
turret Ql1Yl0r In a space freighter. Your JOO Is to 
eliminate all enemy fighters trying to oestroy the 
freighter. When the title flashes oo Ille screen, 
press ENTER t wice CW10 'fOlJ will Ile all set for 
bflttle. Press the left arrw key to rotate 'jOIJr 
turret to the lefL use the rignt arrow key to rotate 
It to the rlghL (Note that the enemy will Shift In the 
opposite direction.) Use the keys to position the 
enemy Into the sights. When the slgnts start 
OllnKlng, press the space.oar to fl re! 

3005 : REM Star lar 
9ets 

3010:CLEAR : CLS : 
DJM 5$ (0) 1' 18 
I SUS( 0) 1' J8, s 
0S(0)1' J8,C$( 
0>1,18 

30J5:0JM 0JS<0> 1'2 
21 02S(0>t22, 
Us<0> 1'22 

3020: Ss <0> ='' 120CI 
A2E2A2E IA0CI 
2" 

3025 : 0}$(0)• "0008 
2255361 06E 10 
24483A" 

3030 : SU$ <0> •'' 0906 
0Fl517150F06 
09" 

3035: 02$ (0)•'' 0002 
2812003E0C32 
040012 " 

3040 : 50$(0)•''6418 
3C343C343Cl8 
64" 

3045 : U$C0> •'' 63410 

above 65023. Thus, you ccwi store other c0tn1011y 
useo utility routines, suctt as a base converter, 
above the rerunbering routine, etc. Note tl1at line 
65026 In the program terminates Its Ql,J1'l operation 
when a line runoer greater trnn 65023 ls f0ll1C1 

Line 65027 increments the line runoer 
(variable L) by 10. It then POKES It Into the proper 
two bytes as indicated by variable B. Variable B Is 
then lncrementeo by N•ll so that It points to the 
address of the next BASIC line number. The 
program then goes oacK to line 65026 to determine 
Whether It is to continue renunoerlng. 

You may customize this program. The line 
increment set in line 65027 oy the statement 
L•L•lO may be replaced wltn wnatever Increment 
value sui ts you. ANJ, lnsteael of setting L- 0 In line 
65025, 'fOlJ may set L equal to wnatever offset you 
desire, sucn tnat me first line runner oecomes 
tl1al offset value pit.IS the line Increment value. 

Tti<n<s for this utility procewre anc1 routine go 
to: NJrman E Beam, 21051 Gresnam Street 'lOJ, 
C8r/ogaParl<, DI 91304. 

00008!C08000 
04 163 " 

304/ :GOSUB 3300 
3050 : T= TIME : WA IT 

0 : G=60 : 
GCURSOR G: 
GPRINT 5$ (0) 

' 3060:C=0:RANOOM 
R=RNO 3: IF R 
=!THEN LET C 
$(0>=SS <0> 

3070: IF R•2THEN 
LET C$<0> =SU 
~(0) 

3080 : IF R=3THEN 
LET C$ <0>=SD 
$(0) 

3090 :BEEP I, 15, 50 
: GR= CRNO 8>-
4: IF GR=0 
THEN LET GR• 
- 4 

3095 : G=G•GR : IF G> 
JSSTHEN LET 
G=0 

309/ : IF G<0THEN 
LET G=J55 

3098: GOSU8 3500: 
GOSUB 3400 

3J00:8EEP J, 20,50 
:CLS : 
GCURSOR G: 
GPRINT C$ C0> 
: GO TO 3060 

3300 : WA!T 0:PRJNT 
CHRS 127; ·• S 
tar' Tar'gets 
u 1 . 8 ! .. j : 

CURSOR 25 : 
PRIN T CHR$ I 
27 

3302: IF INKEY$ = 
CHRS 13THEN 
3302 

3304:A•RNO 200:8• 
RNO 50 

3306: GCURSOR I : 
BEEP I, A, B: 
GPR INT A, 8;: 
GCURSOR 151 : 
GPRINT A, 8; 

3308 : IF INKEY$ <> 
CHR$ J3THEN 
3304 

33 J 0 : CL S : PR J NT " 
By David A. 
CI ovt i e r ": 
GOSUB 3850 

3320: RETURN 
3400 : P=RNO /:IF P 

<>I THEN 
RETURN 

3410: CLS :GCURSOR 
G: GPRINT "08 
04";($ (0); "0 
408" ; 

3420:BEEP 5,7,200 
:P• RNO 10 : IF 
P< >I THEN 
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Plog1a11 Star Targets. 

RETURN 
3430 : Gl=/8:G2=?9 
3440: BEEP 1,G2- 70 

, 25 : GCURSOR 
GJ:GPR! NT 25 
5-POJNT GI: 
GCURSOR G2 : 
GPRINT 255-
POJNT G2 

3445:GJ=GJ-J:G2=G 
2+1 

3450: IF GJ<00R G2 
>J55THEN 345 
5 

3452 : GOTO 344 0 
3455: PRI NT "You w 

l'r-e blown to 
pieces~": 

GOSUB 3850 
3460:PRJNT '' Score 

=' ;SC:GOSU8 
3850 

34/0:PRJNT '' Sh ips 
- " ; ws : GQSUB 

38~0 
3480:END 
3500:GCURSOR 73 : 

GPR JN T ,. 4 I ,. i 
GCURSOR 82: 

GPRINT " 41 '. 
4,')05:QS:INKEYS : 

GOSUB 3590 
3510: IF G<>74fHEN 

RETURN 
3520 : CLS :GCURSOR 

?3 : GPRI NT U$ 
(0); :BEEP J, 
a, 100; C\$ = 
J NKEYS 

3530: I F AS=" ' 
THEN 3600 

3540:CLS :GCURSOR 
G:GPRJ NT $$ ( 
0) i : BEEP J, 8 
1 200 : C=C+J 

3550 : IF C=3THEN 
RETURN 

3560 : GOTO 3520 
3590 : IF AS=CHR$ l 

2THEN LE T G= 
G-5 

3592: IF G<0THEN 
LET G=J55 

3595: IF AS=CHRS 8 

THEN LET G=G 
.. 5 

3596 : IF G>J55THEN 
LET G=0 

359? : IF A$=" " 
THEN 3599 

3598:RETURN 
3599:A$-JNKEY$ 

GOTO 359? 
3600:GCURSOR ?3: 

GPRJNT 02$ (0 
) i : BEEP 5, 9, 
200 

36J0 : CLS :GCUR$0R 
/3 : GPR JNT OJ 
$ (0);:8EEP 5 
• 20. 50 

3620:Gl =?2:G2=84 
3630:GCURSOR GJ; 

GPR INT (RNO 
128)-J: 
GCURSOR G2 : 
GPRJNT <RND 
128)-J : BEEP 
I , G2, 5 

3640 : GJ=GJ-4:G2=G 
2+4: IF Gl<=0 
OR G2>=J55 
THEN LET WS= 
WS+ l : GOSUB 3 
700 : GOTO 305 
0 

3650:GOTO 3630 
3700 : SC=JN T <SC+J 

00-< !00*< 
TJMC-TJ » 

3?20 : PR JNT ''Score 
=";SC:GOSUB 

3850 
3?30:PRJNT WS;" e 

r'e m\l sh i PS d 
C$lt"Ol:led": 
GOSUB 3850 

3B40:GOTO 3860 
3850: IF ! NK EY$ = 

CHR$ 13THEN 
3850 

3855 : IF JNKEY$ <> 
CHR$ !3 THEN 
3055 

3857; IF I NKEY$ < > 
CHRS !3THEN 
3857 

3B60:CLS :RETURN 

REIEFINI1'G Tl-£ PC- 1500 KEYBOARD 
If you have POKECJ arOU'lO In tne Sharp PC-1500 
you may have noticed a little Japanese symbol 
appear In the CJlsplay. This occurs when bit 2 of 
location &764E Is set. (YOl.J can see It by entering: 
POKE &7611E,PEEK &764E OR 11.) When tne PC ls In 
this moae, keyooard codes may be fetehe<l from a 
user-built table.. To oo litlls, a pointer stored at 
&7850 roost oe set to &80 when uslrq a CE-150 or 
to &00 when using a CE-158 (RS-2}2) lnterf ace. 

In this discussion, the use of a CE- 150 will be 
ass\.fTleCI. For this case tne user- bullt taOJe roost 
start at an aCJC!ress: &m80. The hiQtl byte of this 
adC!ress (m) ls Indicated to ROM oy settlrq the 
pointer at&78SE to(m •1i 

The first Keyooaro table contains 128 bytes. 
Sixty- four are usea for the regular keyooara ana 64 
for when the shift Key Is utlllzee1 Keys to be 
redefined roost have ASCll codes greater Wt\ AO . 

A Second table holds GPRINT codeS -- five per 
symbOl -- t.l'lat are used to C!eflne eadl cnaracter. 
This table Is located at aocress &(m• l)AO. The 
length of tnis second table CJepeods on the ru:noer 
of keys redefined. It takes five bytes to C!eflne eadl 
key. 

Thus, the directive POKE 8.7850,&80,&3A will 
1na1cate to ROM that a keyooaro table starts at 
&3980 (going to &39FF) and tnat there Is a GPRINT 
table startirq at MAAO. 

(Keys having ASCII cooes less than &BO will be 
fetctled from the regular ROM taole at aocresses 
&FCAO througn &FE7F.) 

The program ShQl..ln In the accorrl)anylrq llstlrq 
capl tellzes on this Information. It 8<k1S a set of 
Greek alphabet characters to the repertoire of me 
PC- 1500. Note that I .said adrls ana not swstitutes. 
All other capabilities remain. ThUs, oy a single 
KeystrOke, you may swltcn from one Keyboard 
representation to criother. 

Actually, the program only reaeflnes 35 keys. 
This proviC!es 24 lowercase Greek letters. 10 
uppercase Greek syrrbOls (as tne other 14 
uppercase Greek characters are Identical to 
Erql!Sh ones), ano the apostrophe 'Whlctt Sharp C!ld 
not OOther to provloe. To facilitate using these new 
symbols within BASIC programs, only lowercase 
keyooaro 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 macnlne I~ 
routine t.l'lat activates the Greek moCJe \oo/tlenever 
oeslreo. 

Of course, these keybOarCJ tables roost be 
protected lly an appropriate f\EW statement to 
Isolate them from the user's BASIC storage area 
However, tne program works with any RflM 
memory expansion (llK, 8K or 161<. rno<)Jles~ This Is 
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because tne first available aooress is computea 
after eXCYnining the SOM (Start Of 1'1e!Tlory) pointer 
tnat Is maintained in address &7863. 

Installation cnl USe 

The first step you must take ls to protect a section 
of. 10\ol memory wnere tne taote will oe storea. Do 
this by executing tne commana: 

t.EW(PEEK 67863•2)•256+336 
(If you are using an 8K RAM module, then you could 
Just enter: f\EW &3850.) 

Next, load the entire BASIC program sholNTl In 
tne accompanying listing into memory. 

Execute this program by typing RUN In the 
RLN IT'()de. Tnls causes the two taoles to oe ptacea 
Into the protected area of low memory. After a few 
seconds tne > prompt will come back up on the 
LCD. Now you can eliminate all of tne BASIC lines 
except ror line 300 

To save tne keyboaro tables on tape for future 
use, set up two variables by executing tnese 
statements: 

A=(PEEK 67863•1)•256•128 
B=(PEEK 67863•2)"256•335 

Now place the tape uni t in tne recoro mooe ano 
execute the command: 

CSAVE M "GREEK KS TABLE";A, B 
(Again, If you are using an 8K RAM rnoclul e, then 
use: CSA VE M "GREEK KB T A8LE",&3980,&3B4F .) 

Tnen, In tne future you neeo only reserve tne 
protectea area in memory and 1000 tne keyooaro 
table otrectly into memory using tne cOITlTla'ld: 

Cl.OAD M "GREEK Kil TABLE";(PEEK a7863•2)* 
256+128 

You also need to restore line 300 (but you may 
rerunt>er tnat as oeslrea~ Alternately, you may 
assign the contents of that line to a Reservea key: 

(CALL(PEfKa7863+2)"256) 
However, make sure you erase tnis assignation 
wnen the Greek table Is not in memory• 

Tnat Is all tnere Is to It. Press tne DEF /G key (or 
the Reservea key If you set It up as suggestea) 
when you want to use Greek symbols. The Japanese 

01aji81 II SjfTtXJ/S Ass/f7Jf!d to fo.UTX!lic Keys. 

DODOO 
oo• oo 
D•D•D 
•ooo • ••••• DODOO DODOO 

7 

OO• DO 
D•D•D o•o• o 
o•D•o o•o•o o• o • o 
••o•• 

Ii 

i~fi~i oo•oo 
oo• oo oo•oo 
Wlillili 

1 

••••• • ODD• •DODO 
•DODO • DODO 
• DODO 
•DODO 

8 

• D• D• •D•D• 
•o•o• 
o•••o oo•oo oo• oo oo•oo 

s 

0•1•0 DD DD 
o•••o • o• o• 
o•••o 
8~1118 

2 

o•••o • ODD• 
•ooo• ••••• •DOD• 
•ooo• 
o•••o 

9 

••••• DODOO ODDDD 
o•••D DODOO DODOO ••••• 

6 

•1000 D ODO •oooo DODOO 
DODOO 
88888 

3 

Olagnrn Greek Sym?als AssifTIE!d IO AlfilHJetlCB/ Keys. 

DODOO DODOO DODOO 0 0 000 DODOO 0 0000 0 000 0 DODOO DODOO DD••o 
00000 DODOO DODOO DODOO DODOO •o•o • DODOO DODOO DODOO o•oo• 
o-•o DODOO o••oo ••••• o•••• • o • o• •ODD• oo•oo DODOO o•oo• 
•ooo• o•o• o • DD•O D• CJ• D • o • oo o•••o o•o•o DD• DD o•••o o•••o ••••• • ODD• o• ooo o•o•o oo• oo oo•oo o•o•o DD• DO • ooo• o• ooo 
• ooo• • o • o• • o o• o o•o•o oo• oo oo• oo o•o•D oo•oo • ooo• D•DDO o•••o D• D• O o••oo •oo•• ooo• o oo• oo oo•oo ooo•o o•••o • DODD 

Q w E R T y u 0 p 

DODOO DODOO D•• •o •oo•• ••••• DODOO DODOO 00000 DODOO 
DODOO DODOO •DOD• o•••• •OD[J• •D•DD D••• O DODOO • ODDO 

~~~~~ 
0ii~~ii ~~~~§ §~C§§ §C~§§ §i§I§ l§§§i l~S8§ §8i§§ ~D •D 

•oo•o •oo•o • oo•o EIDO•EJ •EJEJ~• o•o•o o• o• o • o•oo o• o• o 
o••o• o••oo o••oo •••DD ••••• ooo•o ••D•• •OD•O • oDD• 

A s D F G H J K L 

~~~=· DD• DD 

z x c v B N M 
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symt>ol will cooie l4J on tile display {to the left of 
the SMALL legend) to lnalcate that you are In this 
special keyboard mode. Remember these symt>ots 
are accessed using lowercase, so press the SHIFT 
key before pressing the Cleslred alpt1a0etlca1 or 
runerlc key. AA accofr4)Clflylng dlagnrn st10ws the 
Greet< keyt:>oara layout. 

To switch bad< to tne r~lar keyboar<I, press 
the SM.. key twice. 

If you tum the PC off using the BREAK key, you 
will automatically quit the Greet< mode. However, 
If the PC turns off by pcrwertng-dOwn after the 7 
minute time-out, you will remain In whatever mode 
you were using. 

• 

\:REM gr eek alp 
habet l<e\;bOal"d 

2:DATA &08,&4E, & 
59, &01, &48, &38 
• &35, &32, &09, g 
58, &57, g J J, &53 
• & l F, &20, &2E 

3:0ATA &30,&40, g 
S5,& l 5,&4A,&37 
. &34, &31, &00, & 
28,&49,&1 6,&48 
. &4F, &4 C, &29 

4!0ATA &19, &43,& 
45, &12, &44, &2F 
. &2A, &28, &20, g 
56, &52,&13, &46 
. &50, &08, &30 

5:DATA &02, &SA, g 
51, &18, &41, &18 
• &IF, &0C, &0A, g 
42,&54, &14,&47 
• &39, &36, &33 

6:0ATA &SB, &A0,& 
Cl I, &01, &A2, &A3 
' &A4 I &AS, &09, g 
A6,&A?,&2 l ,&A8 
I &0F' &2C, &2E 

;>: DATA &30, &A9,& 
'lA, &25, &A B, &AC 
• &AO, &AE, &00, & 
3C, &AF, &26,&80 
• &BJ, &82, &3E 

B: OATA &!9,&83, & 
84,&22,&85,&3F 
I &3A, &38, &SE, & 
86, &8?,&23, &88 
, &89, &JO, &<10 

9 : 0ATA &02, &8A, & 
88, &l B,&8C, &JA 
• & IE, & IC, &50, g 

BO, &BE,&24, &BF 
, &C0, &C J, &C2 

t9 :REM mach ine c 
ode l"Ovt i ne to 
act ivate tab! 

es 
20 : 0ATA &85,&80, & 

<iE,&78, &SO,&AS 
, 8.78, &63, &OD, & 
DD 

2J :OATA &AE,&78,& 
SE, &EB, &76, &4E 
• &04, &9A, &38, & 
38 

29:REM table 9pr 
: nt codes 0 r t 
he .spec i a l cha 
rac t er's 

30: 0ATA &08, &10,& 
20, &44, &38,&06 
, &08, &7E, &08, & 
06 

31 : DATA &02, &3C, &. 
02,&7C,&00,&7F 
'&0 1, &01, &01, & 
03 

32 : 0ATA &0?,&08,& 
7F, &08, &0?, &08 
, &55, &7F, &55, & 
08 

33:0ATA &44, &24, & 
I 8, &24, g 42, &30 
" &,48, &20, &48, & 
30 

34: 0ATA &301 &48,& 
a9, &38,&08,&40 
, &3C, & 10, & IC, & 
20 

3S:OATA &04, &38, & 
40, &38, &04, &SC 

Of course, you may use these re.... Greek 
symt>ols ).Ast as you would any other characters: · 
they can serve In labels, PRINT, PAUSC and IN=>UT 
statements, as well as file names. 

Naturally the technique oemonstrated here 
may be modified to enable your PC to COITITU'llcate 
In whatever lcn;io iage you oeslre, be It Russi~ 
Heer~, or SaiscrlpL How about converting your 
PC to Frendl, COOlJlete wltn accentuated vowels? 

This powerful technique for customizing your 
PC keyboard was provleled by: Patr!Ck l. Pollel 
P.Q Box 144, lPM Box 298, D'ia'lra? lntematlcna! 
AltpOrl S8t.Kil Arabia. 

. &52, &02,&52,& 
SC 

36 : 0ATA &18, &141 & 
12, &14, &18, &40 
. &?E, &01, &7E, g 
40 

37:0ATA &42,&41,& 
7E, &41, &<12, &00 
. &3C, &<10 , &00, & 
00 

38 : DATA &7C,&1 0,& 
28, &<14,&00, &30 
. &48, &48, &48, & 
30 

39:0ATA &42,&2<1,& 
18, &20, &<10, &3 l 
, &4A, &44 , &4A, & 
31 

40 : DATA &28, &54,& 
4 4' &28, &00, & 32' 
. &40, &49, &31' g 
02 

4l:OATA &18,&24,& 
7E, &24, & J 8, 8.44 
• &3C, &0 <1, &7C, & 
4 <I 

42: DATA &41 ,&4A,& 
56,&23,&03, &40 
, &3E, &.09, &09, & 
06 

43:0ATA &41, &SA,& 
SE,&28, &03, &38 
' &5<1, &54, &54, & 
38 

44: 0ATA &30, &48, & 
48, &30, &48, &.'10 
, &3F, &.15, &16, & 
08 

45:0ATA &08, &0<!,& 
3C, &44, &04,&63 

'&55, &49, &41 , & 
63 

46:0ATA &3E,&49,& 
49,&49,&3E,&41 
. &49, &49, &49, & 
41 

47:DATA &00,&05,& 
03, &00,&00 

200 : ''D"A=<PEEK &18 
63+1> *256+&80 

2 l0 : FOR 1=0TO 127: 
~EAD M:POKE A .. 
l,M :NEXT I 

220: A=<PEEK &7863+ 
2)'*256 

230 : FOR J=0TO 19: 
~EAO ML: POKE A 
•l , ML : NEXT J 

240 : A=<PEEK &7863+ 
2>*256+&A0 

250 : FQR 1=0TO 174 : 
~EAD n : POKE A+ 
l, M: NEXT I 

260: ENO 
300 : ''G''CALL <PEEK 

&7863+2>*256 : 
END 

STATUS 1 
1758 
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CAALETa-J 16K EPROM MXU..ES 
Carlelon Micro Systems has announced the 
avallaolllly of a 16K EPROM MocJule for the Sharp 
PC-lSOO and PC- lSOOA or tne Raaio Shack PC-2 
compulers. using tnis ne"' mocl.lle. progran source 
cooes can oe stored permanently. Furtnermore, 
Carleton stales tnat tne source COde in these 
modules can oe protected against any kind of 
vle>Ning. copying or editing. This is accornplisnea 
oy dlsaoling the LIST, LUST, CSAVE and editing 
functions. 

I 

'-

Issue JO 

The firm claims that these moc:IUles are much 
more reliaole tnan oattery oaekup RPM modules. 
Using these mooules, complete sofl>Nare packages 
may oe quickly intercnangea oy simply plugging 
tnem Into me C001JUter hard'Ware. 

Using a Garleton EPROM Moclule "Witn a Sharp 
PC- lSOOA results In a system conlaining 16K of 
program ROM and 8K of dala RAM. 

Tne company can ei tne r ourn a program Into tne 
module or assist sofl>Nare venoors in programming 
tne mOdules on t.neir own. Normally, soft¥1are 
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recelvecl on cassette or battery backup RAM Is 
transferreo to the Carleton ROM MOWies. 
~arleton works i.noer stanoaro ron-Olsc1osure 
terms to protect venoors software. oroers ror as 
11ar1y as 250 ROM l'10Clules can be processeo in less 
lhan a wee!<. 

The service Is primarily designeo to support 
;oftware venoors wliO "'isn to proouce mocJules in 

1-EWL.Ell-PACKAAD ~S l-P- 41CX 

-lewlett-PacKaro Corporation Keeps striving to 
)Ting pocket computer capaoilities to its line of 
>erles 40 aovanceo programmaole calculators. 
'-JOw the firm nas aaaed cloek ano calenaar 
functions, plus text-file editing and extenoeo 
nernory to Its l-P- 41 line in itsnewH>-41CX. 

The new model has all the features of Its 
)redecessor, the HP- ll lCV. plus those rnentioneo In 
the preceding paragraph, 20 new corrmandS, and 
)Ver 3,100 Oytes of memory. 

The Time MOdlJle In tne HP-4 lCX enaoles the 
:iperator to use tne nignty portaole unit as a 
tirne-baseo controller, an alarm clock, an appolnt­
-nent reminder, a timer or a stopwatcn. 

The Extenaeo Functions/Memory MoOule In 
tne HP-41CX (wnlcn was an option in the lllCV) 
provides 868 bytes of extenOed memory, rnernory­
-nanagement functions, programmallle versions of 
several HP- 111 functions, plus several register eno 
flag rna'llpulatlon functions. 

?rota l-P-41CX Prq;JCTTY/181Jle GaJaJ/ator. 

quantity. A minimum rnooule oroer Is normally 25 
pieces. At this quantity, a 16K EPROM MOrule Is 
prlcecf at S150.00 eacn, plus an initial programming 
setup fee. The price c:leClines to the range of 
s100.oo per rnoou1e for nigner Quantities. 

For further Information contact: Garleton 
Micro Systems, 1801 COmmerceOrive, SOUl/JBenCl 
IN 1166211. The phone number Is (219) 236-11630. 

The 24K bytes of ROM In tne HP-4 lCX 
features an RPN operating system. This sytem 
permits users to view interrnealate results as well 
as recover easily from error col'(lltlons. The RAM 
In the HP-lllCX retains its contents when the unit 
Is turneo off. An alphanumeric LCD screen permits 
viewing of both numeric and alptiaOetlcal charac­
ters plus specia l syrrools and operators. The alpha­
no..meric keyboard is redefinatlle. Ttius, users may 
assign freQUently used proorams or functions to a 
single key to customize operation. Keyboard over­
lays are avai laole for users wtio want to create 
tneir own labeled keytJoaros. 

The HP-ll lCX can be expandea, via tne HP- IL 
(Hewlett-Packard Interface Loop) . Peripnerals 
Inc lude printers, plotters and instruments. All of 
these can be maintained as a battery-operateo 
system allowing complete portaol lity. 

For more information on tne $325.00 HP- 4 lCX, 
contact your local HP sales office. 
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~FILE MAJNTENAl-.cE PR~N-1 

Ole of the satisfying aspects of being the Edltor of 
POV Is seeing the Improvements tnal come aboul 
over time as a consequence of P\.t)llShlng hard to 
oblaln lnformallon, As you krow, CIUrlng the past 
year (and more), POV has P\.t)llshed a great deal of 
Information on machine lcn;iuage prograrmlng for 
ll'1e Sharp PC-1500 and Radio Sl'\ack PC-2, We are 
row seeing the results of having maoe lhls type of 
Information widely avalleble, 

lhe program presented l'lere Is an excellent 
example of the types of Improvements tnat C3l be 
OOtalned tnr0U<11 the )Jcllclous application of M... 
tecmlques. This Is an entlanced version of the Flle 
Malntenance program that originally appeared In 
Issue 24 Of PCN. It was dievelope<l by the orlglnator 
of the program, Step'Jen Too~ 19 tvliplewoat 
Wey, Ple8Sa?tV/l/e, NY 1 OS7a TnrOl.J!11 the use Of 

machine language rouUnes, Mr, T()f'l1)aek has 
vaslly Improved the overall operating speed of the 
program. Additionally, he nas removed the former 
barrier (Imposed by BASIC) tnal limited record 
Iengtns to 80 cnaracters, If you f()U)d the original 
version useful, you will oe ecstatic over tnls one! 
OVervlew 

me File Maintenance program will allow the set 
up of a filing system to a user's specific needs. 
Think of a f!Je box filled "'Ith 3 x 5 cards. The oox ts 
called a file, the cards are called reconts. and the 
lines on tne cards are called fields. 

This programs allo.....s the user to define me 
fields on the cards, store Information In tnose 
fields, and nave the ability to retrieve cards by 
searcning fields for specific information, Tnus one 
could utlllze this file maintenance progran as a 
filing syslem for such things as birthdays 
anniversaries, magazine subscriptions, or invest..'. 
ments. A periodic searcn (sucn as monthly) 'WOUid 
serve as a reminder as to 1;Jh!ch I terns ""ere coming 
due. 
E<µpmentReqiired 

This program operates in a Radio Stlack PC-2 or a 
Sharp PC- 1500 that ts equipped ....,Ith an 8K memory 
expansion mooule. In order to make use of the 
program you will also need a printer/cassette 
interface sucn as tne snarp CE- 150. 

.AbJut the File 

Here Is Important information for you to 1<now 
aoout tnt structure of the file: 

Nnrier o;· R~-: The orogram utilizes )Jst 
lXlder 3K of memory. The remalnoer Is used for 
storage of tile file. Using CJ1 BK memory expansion 
moo.ite gives tne PC a l!otal memory capacity of 
'300ut 10 kllobyles. Thus, aoout 7 kllooytes would 

be available for data storage. The runoer of 
records tnat C<Yl be storeo ..... 111 ClepencJ on the total 
runoer of bytes asstgneo lo a record. For Instance, 
a file utilizing 100 bytes per record would allow for 
the storing of approximately 70 records. 

File Name: wnen a n1e ts created, tt must be 
assigned a name. This name may not exceed 15 
cnaracters. The assigned name Is saved wltn tne 
file. (Using a file ncrne tnat ts Shorter tnan 15 bytes 
"'ill not increase tile amount of data tnat CCJ1 be 
stored.) 

Field NarJe.· A record may contain up to 12 
fields. (A field is simply an Item within a record. A 
name, ari address, and a lelepnone nurroer mlgit 
each conslltu~e a field.) wnen a file ts created, the 
user must assign a name to each field. That name 
must not exceed 15 cnaracters. Again, assigning 
less than 15 characters to a field name will rot 
make add! tional room tor tne storage of ®ta. 

Field Lengtll: Tne length of a rteld may be set 
at from l to ao bytes. 

Recon:l Lengt/I: Tne recora length is a ft.relloo 
of tile runber of field(s) defined and their lengtr(s~ 
Since a field may nave a maxtrrun of 110 bytes and a 
record may contain up to 12 fields, tne maxlrrun 
record length is 480 bytes. (A record this size would 
not be practical in most st tuallons oec~e t t would 
only a!low approximately 111 records tn a file.) 

Fields Per Recon:J: A recoro may have from 1 to 
12 fields. 

Field Searel/.' A record may be searcnea oy l to 
4 fleldS. If you set up a file of birtnoays as ..... en as 
cnilversaries, it ....,ould be beneficial to estaOllstt a 
field called TYPE. This field would be used to 
dlstingulsn between the t'-'O categories (say a and 
A, respectlvetyi ,Another field mli;rit be named 
MONTH DUE. Finding all tne birthdays tnat 
occurred tn a particular month could tnen be 
acCOITlJllShed by a two field searcn. 

Before starting 

The first time tne RUN ca 111 ICll ICl Is issued, the 
program POKES several macntne l<1r9 iage routines 
Into rneirory. It tnen erases tnose PCKE cmmandS 
from tile BASIC program in order to save memory. 
Attefl1)tlng to copy the program after It nas been 
started Sl"IOuld thUS be avoided. 

Also, using the RUN Corrmand ,,,/111 cause a"IY 
file current! y In memory to be erased. Do not use 
RUN to restart the prognrn co;e you have any part 
of a file stored in memory. AJ....,ays use the 
directive GOTO 15 to restart the program "'ltno\Jt 
loss of data (You mlgit want to place such a state­
ment lllder control of a softkey.) 

The prog1a 11 uses tile black pen of tne printer. 
Make sure you have a good pen In tnat JX)Sltlcn 

Wilen selecting from tile meru, remerroer tnat 

Do not sell this PDF !!! 3 
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?wgu111 File Msl/"italtl7C8.. 

10: GOSUB 995: LOCK 
: TEXT : CS I ZE I 
: COLOR 0 

\
5:CLS : WAI T 0:0= 

9:H=0:RESTORE 
:FOR !=! TO 0: 
READ J$ (0) : 
PRI NT J$(0) 

20:FOR J =lTO 30 : J 
$= 1 NKEY$ : l F I 
$()""LET J =60 

25 :NEXT J 
30:JF J$= ''''THEN S 

0 
35:FOR J =l TO O: JF 

MI O$ ("NO! lAVP 
FC", J , !)=!$LET 
H=J: J=O 

4"0:NEXT J 
45:JF HCLS : ON H 

GOSUB 100, 200, 
300,400, 500, 70 
0, 700, B00,900: 
GOTO IS 

50:NEXT J:GOTO JS 
55 : 0ATA "N - NEW 

FILE", "0 - Olft 
PUT/ TAPE" ," l -

INPUT/TAPE" 
60: bATA ' ' I - FILE 

PARAMETERS", " 
A - ADO RECORD 
", "P - PRI NT R 
ECORD" 

6S: OATA "V - VJEW 
RECORD", ''F -

FINO RECORD<S) 
• ", "C - CHANGE 

RECORD" 
100:1F LEN N$=0 

THEN J IS 
10S:BEEP 3: JNPUT ' 

SURE? ." ; I$ 
110 : lF J$( >"Y" 

RETURN 
11 5 : GOSWB 99S 
120: INPUT "NEW FIL 

E NAME: " ; N$ 
125: IF LEN N$(! 0R 

LEN N$) J5THEN 
120 

130: INPUT "FI ELDS 
PER RE CORO: ., ; 
I( 

135: IF K< JOR K>J2 
THEN 130 

140.:"'0R J=!TO K 

145 : CLS : PR INT ''Fl 
ELD" ; I ; " NAME: 
" :CURSOR 14 : 
INPUT " " ;0$<!+ 
14) 

JS0 : JF LEN 0$( J+J 4 
> < I OR LEN 9$ < I 
• 14))!5THEN 14 
s 

JSS : CLS : INPUT "HO 
w MANY BYTES : 
.. ; e <I.+ 14 > 

160: IF €1< I + I 4 >< l OR 
iH 1+14) >40THEN 
!SS 

165:L=L+ii< I+l4 >: 
NEXT I 

J/ 0:GOSUB 190 
l/S : PR INT "MAXI MUM 

'<ECOROS"; N: 
. BEEP 15: RETURN 

190: N=INT << STA TUS 
3-STATUS 2- 63> 
/L):RETURN 

200 : IF LEN N$=0 
GOSUB 960 : 

· RETURN 
20S : .INPUT "TAPE RE 

ADY? " ; l$ 
21 0 : JF J$( ) "Y" 

RETURN 
2JS : PRJNT #N$j 0$ <* 

) , 0<*) 
220 : l $=N$+" *" : 

CSAVE Ml $; 
STATUS 2, 
STATUS 2+.<M*L) 
:RETURN 

300 : IF LEN N$"'0 
THEN 3 1S 

30S : BEEP 3: INPUT " 
SURE? " ; I$ 

310 : IF !$< >"Y " 
RETURN 

3JS : GOSUB 99S: 
INPUT "FILE NA 

. 11E: ";N$ 
320: INPUT #N$;0$ ( l 

>, e<*' 
325 : GOSUB 190 
330: IF N<MPR I NT " f' 

ILE SPACE EXCE 
EDEO! ":BEEP JS 
: GOSUB 99S: 
RETURN 

33S : I $=N$+ "* " ; 
CLOAD MJ $ j 

STATUS 2 : 
RET URN 

400: IF LEN N$=0 
GOSUB 950: 
RETURN 

40S: LF S: LPR! NT ''F 
ILENAME : " ; N$ 

4J0 : LPRINT ''MAX IMU 
M RECORDS:";N 

•JS : LPR!NT ''RECORD 
S USED:"; M 

•20:LPRINT ''BYTES 
PER RECORD: ., ; L 
: LF l 

42S:t:OR !=!TO K: 
LPRJ NT "FI ELD " 
; I ; " " ; Iii.$< l ·>! 4 
>; TAB 28; USJNG 
"11 11 11 " ; "BYTES" ; 
0( J+ J4 >: USJNG 

430:NEXT J : LF· 5: 
RET URN 

'500: IF LEN N$=0 
GOSUB 960 : 
RET URN 

50S: IF M•NPRJNT "O 
UT OF RECORDS! 
" ; BEEP JS: 
'<ET URN 

5 J0: " =STATUS 2+<M* 
Ll:"OR !=! TOK 
:G•! +J4 

5JS:CLS : IS(0) • '' '' · 
PRI NT 9$(6 ) ; " . 
., : CURSOR LEN 11 
$ (G )+2: INPUT " 
'' ; I$ (0) 

520 : IF LEN J$(0>>'1 
<G ) GOSUB 995 . 
GO TO 5 !5 

52S:GOSUB 9SS:'-• F+ 
0<G> : NEXT l :' 
CLS : 11•M+ J : 
PRINT "ADD REC 
ORD" ; l1:BEEP JS 
:1<£T URN 

500:LF J:LPRJ NT ' 'R 
ECORD: ., ; I . LF J 

50S:G=STATUS 2+<<1 
-I >*L ):t:OR F·"'l 
TO K: E.,F+l 4 

510:CALL STATUS 3-
5, a<El:C.ALL 
STATUS 3- 14,G: 
J~"STATUS 3+7: 
CALL STATUS 3-
3S, J :G=G+e< E> 
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51 S: IF J$()"V " 
LPRJNT STRS <F 
) ; .• " ; I $ < 0) : 
NEXT F :RETURN 

520: J=J 
62S:PRJN T STRS <F> 

; ., " ; Ml[)$ ( I$ < 
0>, J , 24) 

630 : IF ASC INKEY$ 
"'8LET J.~J+ 1; 
GOTO 650 

53S: IF ASC JNKEY$ 
~J2LET J .-"J··l : 
GOTO 6S0 

640 : IF ASC INKEY$ 
<>1 3 THEN 530 

5'!S: CLS :NEXT F: 
RETURN 

6S0: IF J • 0LET J=J 
5S5: IF J>LEN J$(0> 

LET J =LEN J$( 0 
) 

560: GOTO 62S 
700: IF M=0GOSUB 95 

0:RETURN 
70S: 1 ~"0: INPUT "REC 

ORO NUMBER . ., , 
I 

7 I 0: 1 F J < l OR I >M 
THEN RETURN 

7J5 . IF I S•"V"GOSUB 
505 . RETURN 

720 •GOSUB 600:LF 5 
: RETURN 

800: IF M• 0GOSUB 95 
0:RETURN 

80S : CLS . '1•0: INPUT 
"HOW MANY FIEL 
0 SEARCH" ,. ; '1 

8 10: IF H<J OR H>40R 
1-i )KTHEN RETURN 

BIS . RESTORE BBS: 
>-OR J.-,JTO H: 
READ Js : J$= 
STR$ I 

820: CLS ; ii< J>:.0: 
CURSOR ; PRINT 
J$ j !• : CURSOR 4 
: INPUT "'- l ELD 
NUMBER: " ; Ill ( l > 

82S: IF Q(J)<J OR O< 
l >>KTHEN 820 

830:CLS : I$(0 )•''''. 
CURSOR : PRINT 
''SEARCH" ; 0( l >; 
., FOR: " . 
CURSOR 14 : 
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• 

INPUT "" , 1$ ( 0) 
835: IF LEN J$ ( 0 >>1 

60R LE.N J$ ( 0)> 
ii( Ei ( 1)+14> 
GOSUB 985:GOTO 
fl30 

fl40: IF LEN J$ <0><1 
THEN 830 

fl4S: e$ <J>=J $ <0> : 
NE,XT I 

0s0: r:oR !=!TO M; 
r:oR J=lTO H 

RSS:CLS ,PRJNT '·RE 
CORO" , I 

860 : G=El <J>: GOSUB 9 
90 

fl65: l$::"" ;r::OR E=I 
ro LEN (ii$ (J) . 1 
$:: J$+CHR$ PEEK 
F';F';;:f+J; NEXT E 

fl70 . 1 F Ml Q$ < l $, I , 
(-I>< >BS<J> 
NEXT !-RETURN 

fl75 . "IEXT J 
fl80:GOSUB 600:"1EXT 

1 ; RE.TURN 
885; OAT l"l •· s t ", " :"Id" 

• 
01 f"d 11 ) •+ t. h II 

900 : If" M=0GOSUB 96 
0 . RETURN 

905 . l "'-'0 . INPUT " RE.C 
ORD NUMBER. " , 
1 

910. IF I< I OR l >M 

THEN RE TURN 
9J5 : G::0: INPUT ''FI E 

L D NUMBER: ., ; G 
920: IF G< JOR G>K 

THEN 9 15 
925; 1$(0)=" " ; lNPUT 

"'CHANGE TO. " , 
l$( 0) 

930 : lF LEN J$(0) >0 
<G+J4 >GOSUB 98 
S:GOTO 92S 

93S:GOSUB 990 : G=G+ 
14 : GOSUB 955. 
RETURN 

955: CALL STAT US 3-
5, Iii< G): CALL 
STATUS 3·-1 4, F: 
J-"" STATUS 3+7: 
CALL STAT US 3·-
63, J: ~ETURN 

960:PRJNT "r:JLE EM 
PTY!" . BEEP IS: 
RETURN 

9B5 . CLS :PRINT "TO 
0 LONG!":BEEP 
IS . RETURN 

990 . r~sTATUS 2• <<1 
- I>*Ll 

992 . IF G=!RETURN 
994; r:oR E=lTO G-J . 

r: . ..,f' ·•IHE+ 14 >. 
"IEX T E: RE TURN 

995:CLEAR . OJM J$ ( 
0> -lr41 

only a single 1<eystr0ke ls needed. All other entries, 
sucil as data, must be termlnatea by pressing tile 
ENTER key. For Instance, to establish a new file 
just depress tt1e N key when tne menu ls cycling. To 
enter a new file name, type ln me deslrecl name 
followed Oy I.he ENTER key. 
At tile Beglmlng 

Loao tne progrcm lnt.o tne ~ter, place tne PC 
lnt.o tlle RU'I mode aoo type RU>!. A continuously 
cycling menu will be displayed contalning tne 
following I terns: 

N - lf:W FILE 
0 - OOl"PUT/TN'E 
I - Ilfll.JT/Tl\PE 
1 - FILE Pl\RNt:TERS 
A - AOO RECOOO 
V - VI EW REca:lO 
P - PRINT RECIR> 
F - Flt() RECalD(S) 
C - CHANlE RECIR> 

996 . POKE STA!US 3-
35, &AS, &76, &00 
, &D", &2A, &AS, & 
76, &DI, &! fl, &AS 
, &75, &02, & I A, & 
5S,& 41,&88 

997:POKE STATUS 3-
19, a,&85, 0, &41 
, &9A, &84, &AE, & 
76, &DI, 4, &AE., g 
76,&D2,&9A,4,& 
AE,&76, &00,& 9A 

998.POKE STATUS 3 · 
63,&A5,&76,&D0 
, &OF, &2A, &AS, & 
76, &.DI , &.18, &AS 
, &76, &02, &J A, & 
45 

999 .POKE STATUS 3-
49, &8710, &BB,a 
, &51, &88, 8, &9A 
. &BS, 32, &51, &8 
8, 3, &9A 

1000: 0 DKE STATUS 
2, &84, &2B, 4, 

&20, &BE. , &02, 
&EA,0, &AS, &7 
8, &A6, 8, &f)S 

1005:PQKE STATUS 
2+ l 3, &78, &A7 
, &A, &45, &46, 
&46, &Fi3, &A'1, 
&nE:, &76, &00, 
891) 

M lllustratlcn 

1010: PQKE STATUS 
2•2S, &84, &AE.· 
• &/fl, &67, 4, g 
QF.. , &/fl, &58, g 
9A 

1015: 1·~995-CALL 
STn TUS 2, I . 
tr: PEEK &760 
0=&BSTOP 

1020:~~STATUS 2-1 
-27 

102s:o~STATUS 2-1 
-x 

1030 . CALL STATUS 
i+25, Q 

1035: 0 0KE J- 1,&3A 
, &F J .• &99, SO, 
3, &£4, &.14, &F 
I, &AB, &53, &2 
0, &S<I , &<IF 

1040;PQKE !+12,&4 
o, &42, &.41, &4 
3, &48, &20, &4 
6,&40, &20,&3 
8, &2F,&38,&3 
3, &D,&FF 

\045 : PQKE l- 15, &1 
I 

1050: CLEAR : OJM l 
<t<0 >*4J; 
'<ET URN 

STnTUS 1 3566 

To stiow how tne prqgram may be applied, a file for 
holC!lng blrtnaays and anniversaries wlll be 
createa. It 1¥111 be named AUTOCALEl'OAA. The 
seven flelc!s will oe tlllea ana slzeo as follows: 

Nare 
fielC! 1 : TYPE 
Field 2: tOfTH CU: 
FielCJ 3: ~ 
F1elC! 4: All)lESS 
f ield 5 : CTY ST ZP 
Fi eld 6; PtOE 
field 7: t«JTE 

Setting~ A New Flle 

Length (Bytes) 
1 
2 
20 
20 
23 
12 
16 

A new file Is createC! using the NEW FILE option. 
Depress tne N key wtille tne menu Is cycling a-o 
NEW FILE NPM: will be displayed. If a flle alrelldy 
exists the prograns asks ~E? My response 
other than Y at this point wt II return tne progrcm to 
tile main menu. Responding Y clears the memory of 
any previous file. The program wll l then orompt for 
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3 NEW FILE NAME. This 1Procedure permits a user 
.itlo has lnaovertently selected the NEW FILE 
't.n:tlon to exit 1o1it00ut erasing the existing fl le. 

If you desire to follow along 1o1lth this e~le, 
!rlter the name AUTOCAl...Ef\OAA for the ne1o1 file 
W'(le. The prograTI 1o1lll. then ask FIELDS PER 
<ECORD. Enter the runt:Jer 7 for tnls Illustration. 
Remember, the maxlrrn.m permitted Is 12, a value 
1reat.er than tnat 1o11ll not be accepted.) 

The PC 1o1ill then request the name of each field 
incl Its lengt.h In Characters. Respond as outlined 
irevtously if yoo 1o1ant to fol101o1 the exanple. After 
he file has been set up, the program 1o11ll Issue a 
ieep, then display the maxirrum numoer of records 
hat may be storeo (7 a In t.hls example~ After t.hls 
he prograTI 1o11l 1 go back to displaying the rnen.i. · 

'Tinting File Paraneters 
l11s option causes the current fllename,maxlmum 
urber of records that coo be stored In the file, the 
unber of records used, the number of tiytes In a 
ecord, and each field nc.ne and Its Iengt.h to Ile 
•rlnted. After outputtinog this Information the 
•rograTI reverts to displaying the menu. 

If you are fol101o1lng the example procedute, It Is 
1 good Idea to select this option and verify that you 
iave set L4J tne flle correctly. Depress the numller 
digit key \olhlle the menu Is cycling to select this 

t.n:tlon. If you find that the file Is not set up as you 
leslre,.then stop the program 1o1lth tne BREAK key. 
'ou \o/OUld then Issue a RUN comma1d to restart 
ne prog1ar11. 

It Is l~rtant to realize that once defined, you 
al'llOt alter the file parameters 1o1lt.h0ut losing all 
he data currently In memory. Make sure you nave 
hlngs set L4J properly llefore you start lluildlng L4J a 
lie of valuable data! 

IO'.liY,lARecorct 

!OW Wit a file Ms been created and Its proper 
Jnnat verified, try adding a birthday to It. Depress 
ie A key \olhlle the menu 'Is cycling. The first field 
ascription (TYPE:) 1o11ll appear. Respond B to tnls 
ield for blrtnday. (Rememtier, field 1 In this 
ppllcatlon Is used used to differentiate llet1o1een 
mlversarles[A] and birthdays [B}) 

The second field description, MONTH DUE, \Nill 
ien be displayed. RespOnd 1o1itn a t1o10-dlglt 
ris1o10r. TI"t.ls, 01 should be used for January. The 
3lue 12 \o/OUld be used for December. (If a single 
iglt was used for January, tnen a single Character 
~ch of the MONTH DtUE field for the digit 1 
oulcl f!ncl both the 1 ancl the 12 entries. Using two 
naracters me<W'lS that a properly specified search 
'Ill yield exact! y the desired match.) 

COntlnJe entering the rest of the Information 
ir the record as prompted by the field names. (You 

mlgnt 1o1ant to use tne NOTE field for tne actual 
lllrt.hdate or some other relevant Information.) 

wnen all the fields In tne record nave been 
Inputted, the computer 1Nll[ beep. It 1o11ll then sno"' 
the record ni.rnber assigned to t.hat entry before 
going !lack to display the menu. 
VlMl'lg A Recore! 

To display tne con~ents of a record on the LCD, use 
this option. It is selected lly pressing the v key 
INhen In the menu mode. Respond to tne prompt for 
RECORD NU'16ER by entering the desired value. 
(To vle-.1 the example record just entered, respond 
1o1ltn a 1, assuming it Is the first entry In your file.) 

The numller tnat appears on tne left.hand side of 
the screen 1o1nlle vlelNing Is the field number. Tnls 
Is follo1,o,1ed lly tne name of tne field and tnen Its 
contents. Press ENTER to display eacn consecutive 
field within a recoro. 

The LCD can display 24 cnaracters of the fields 
m.rnbered 1 tnrougfl 9 ano 23 cnaracters of tne 
fields runllered 10 tnrougn 12. However, tne 
foNard and !lack arro"' keys may Ile used to scroll 
the screen rignt and left vmen fields exceed these 
lengtns. 

When tne last field ln a record nas been 
displayed, pressing tne ENTER key "'Ill return the 
prograTI to the cycling meniu. 
Pr1nUng A Recoro 

Use tne PRINT RECORD option, selected lly 
pressing the P key, to list a record on the printer. 
(To list the example record1 respond to the prompt 
for RECORD NU'16ER 1o1IU1 a 1.) Wilen the record 
nas Ileen printed, control returns to the menu. 
O&lgirg A Recore! 

Depress the c key lo/hen In tne menu rnooe to tiring 
L4J t.hls option. It permits tne altering of data 1o1lthln 
a speclfieo fielo in a oeslgnated record. Respond 
appropriately to tne prompts for RECORD 
NUM3ER and FIELD NUMBER. wnen tne prompt 
CHANGE TO is alsplayed, enter tne desired data 

If the ne"' Information is different in length 
than the original field entry, tne remainder of tne 
field Is filled 1,o,1itn spaces. To aelete tne contents of 
a field, respond to tne CHANGE TO prompt lly 
pressing just tne ENTER key. This causes tne entire 
field to Ile filled witn spaces. 

Atter a f1e1a nas oeen cnanged, tne program 
returns to the menu moae. 

FlrdinJ Recorc(s) 

Records In a file may oe located using tnls option. 
From one to four fields may Ile searcned at a time. 
After you nave Inputted several tilrtnoays and 
amiversar!es Into the e~le file, try finding a 
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particular blrtnclay by montn ana nMle as tol1CJ1o1S: 
Depress tile F key wtille In tile meru mode to 

bring up the prompt HOW MANY FIELD SEARCH? 
For purposes of Illustration, assume a tnree-flelCI 
search on the flelas namea TYPE, MONTH DUE anCI 
NAM:. 

No.., respona to the 1st F !ELD NUMBER prompt 
\olltn a 1 to lnClicate that the first flelCI (TYPE) Is to 
be Cheeked. Respona to SEARCH 1 FDR \olitn a B 
for blrlhClay In tnls e:><MlJle. 

Respond to tile 2nct FIELD MJMBER prompt 
\olltn a 2 as the second flelCI (MONTH DUE) is to be 
examlnea. Respona to me prompt SEARCH 2 FOR 
\olltn tne monm of me birthday you are seeking. 

Respona to 3rCI FIELD NUMBER \olith a 3 to 
inalcate that the tnirCI flelCI (NAME) Is to be 
inspecteCI. ResponCI to SEARCH 3 FOR \olith the 
name of tne person you are seeking. 

After this entry the program \ollll begin lOOklng 
for tne recorCI that matcnes all tile parameters 
requesteo. As It searcnes It \ollll al splay the record 
runoer mat It Is examining. Wilen it flnas a recorCI 
matCl11ng an tile specifications, It \ollll outp..it It to 
the printer. When t.ne search has oeen completea, 
the program returns to tne menu mooe. 

It snou1a be noted that a field searcn may be 
performeCI In any orCler. While flelCI numbers 1, 2 
anCI 3 \olere speclfleCI In tne example, tney coulCI 
have been requested In tne orcier 3, l, and then 2. 

savlrg AFUe01 T~ 
Files may be saved oo ~ Make sure the tape 
1ecoraer Is properly con iecte<l ana set to me 
recorCI mode. Oiect< that tne cassette tias oeen 
advanced beyonCI the t~ leader. Press tne o key 
to bring up the TADE RE.ADY? query. Any response 
olner tnan Y 'Will terminate the proce()Jre. A 
response of Y 'Will cause tne file to be recordea on 
tape using tne ~ of tl1e current file. (For 
Instance, AUTOC~ENJAR, In tne case Of the 
current 6Xarlllle.) wneo tne file has been \olr1tten, 

RABBIT 0-tASE 

David He.-gerc, 4714 Cflfcl<ering Aw., Clncinnetl, 
QI-I 452.!2 submitted this clever and challer-,;iing 
game. It Is aeslgned to n.n on the Sharp PC-1500 or 
Radio Shack PC-2 ~ippecl \ol\tl'l at least 4K of 
RAM. It uses the prtnter to dra."" graphics at the 
beglmlng of the program. Addltlona!ly, If you 
successfully COfr4Jlete a game by conclualng me 
fourth teveL cn:ither set of graphics Is drawn as a 
re-waro. 

The game Itself Is playeo on tne LCO. In the 
game, the player Is pictured as a rabbit that Is 
trying to eat all tne vegetables In Farmer BrO\olfl's 
garden. Farmer BrO\olfl Is trying to catch the ratltllt 
\ollth t'lls tractor. Tl1e otijective Is for the raoblt to 

program operation reverts to the meru. 
Since data files can not be vertfleo, It is a gooo 

idea to mal<e a seconcl copy or Important files on a 
second tape cassette. Just loaa In another tape ana 
repeat tne tape save process. 
Restoring A File From T~ 
Files tnat nave oeen previously storea on tape may, 
of course, be reaa Oack for use oy this program. 
Make sure that tne tape unit ls properly m 1 iect.eO 
and In tne playback mooe. Press tne I key to orlrY;J 
up the prcrnpt SURE? An ansi.ier of Y at tnis point 
clears the memory of any previous file. The 
program will then prompt ror the FILE NAME. Tnls 
procedUre proviaes an ext t f rom lnaavertent 
selection of the INPUT/TAPE option \olltnout 
erasing an existing file. 

inputting the name or a file (sucn as tne 
example AUTOCALENDAR) causes the program to 
begin reaalng the tape. Tl1e file names it flnas are 
atsptayea on the LCD. 

A data file is actually savea In t\o/O parts by this 
program. Hence, ..,hen It Is recoverea, It will be 
processed as one rile IXlder the original 
user-assigned name (AUTOCALENOAR for 
example) and another file (AUTOCALENDAR•) 
that has tne same name suffixed by an asteriSI<. The 
program \ollll automatically process bOth files. 
When the proce()Jre has been completed, the 
Cllsptay \oil II return to the cycling menu. 
DeleUng Recoras 
In oraer to save memory, a Clelete option \o/8S not 
lnctuoea In the program. However, If a recorel mat 
has oeen createa is no longer neeaed, tnen alter one 
of Its flelels to signify tnat It nas been aeleteo. For 
Instance, place tne· 1etter D In field 1. Wl'len you 
need a new record, use the FIND RECORCXS) option 
to locate such a deleted record. Then use the 
CHANGE RECORD option to eat t In your ne\ol data 

eat all of the vegetables on all four levels of play, 
before Farmer Bro\oln catcnes IL Each level of play 
Is haraer tnan the previous one. (Level four is really 
lOU<Jl!) 

Pressing the n.irmer Q key causes the ratJl:Jlt to 
move to the right. The nt.mber 6 key cta"lges I ts 
direction to the lefL The rabbit has wrap-arOU'ICI 
capabilities, but the tractor ooes noL Don't Jet tne 
tractor eaten tne rabbit! 

If you become totally frustratea and lllable to 
win the game at level four, you CM see the final 
~tcs by entering RLN 950. If yw \o/Cl'lt to skip 
the opening printer grapnlcs, use RLN 20. The 
normal start Is to simply Issue a Rl.N corrma1Cl. 
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FROM Tl-£ WATCH PCX:KET 
Here It is, the eno of our tl'llrd year of puollcatlon 
~is the custom In tl'le year- end edition, I "'Ill take 
a little extra space for this coh.rnn. This enables 
me to revie\ol progress In the past year as \#ell as 
speculate on what may occur In the year aneaa. 
l'tlt Mm I lapjJU led 

The past year "'as certainly not a stellar one In 
terms of PC progress. Hardly IWlythlng that ml!flt 
be considered revolutionary \olas lntroouceo on the 
naraware side. MOSt of ....net ml!flt be called real 
progress bOllS 00\olfl to ,Just a fe\ol minor rrodel 
d'langeS. 

Pemaps the roost lrlllOrtant aclVin:e ccrne 
..men Sharp "'as convinced that 2K of RPM ""as not 
enov;ti for today's sophisticated PC users. The 
Sharp PC-1500A Is an exact replica of the PC-1500 
\rhj1t do'Wn to trie RCM Cl'llps) wl t1l some more 
internal R.AM. In the new PC-lSOOA there Is 6K of 
user R.AM Jn the address r&'lge &.4000 WOU!1'1 
~7FF. There Is another lK of Rf'M, !!pparef'ltiy 
intended for i"t.. routines, UJCl<eel In the aooress 
range &7COO thr0\J!11 6.7FFF . .>Jst clon't use the 
first byte of that area as It occasslonally gets 
stuffed wl m a fl.ID wtle1'1 the BASIC Input bUffer 
overflows. (A software quirk?) ACld In the area 
dedicated to storage of string anCI runerlc 
variables aro you nave the 8K of memory Stlarp Is 
enti Ued to advertise. For all practical purposes, 
however, your BASIC programs must flt Jn 6K of 
memory, not the BK you ml!flt assume. 

Despl te the hOpes and prayers of ma"IY users, 
<there "'as very lltUe Jn t.he wey of peripherals 
added by Ule PC manufacturers. l'10st not.an! y 
absent was tne lntrOC1JCtion of any kind of 
practical external mass storage device. Of course, 
Sharp mey view their 16K Rf'M mooule, backed up 
by batteries, as a viable alternative. Personally, 1 
do noL At about $150 per clip, It ls a Jong "'ey from 
wnat I consider low cost mass storage. Of course, 
you CM always spend a l'lalf-hOUr loading 16K of 
R.AM from tape cassette, provlele<l you don't catcll 
a glitch. 
1-tmay For The LltUe Guys 
Perhaps t.he most exciting ne\o/S of tne year Is being 
generated by a small firm In Pemsylv<W'lla Rooert 
U7<11 of lJsonlcs, 7901 08k Hill Drive, Cfleltemtm­
PA 19014 reports mat they have successfully 
mated a "stringy floppy" data orlve tot.he PC-1500. 
Pnced at about $400.00, this l.111t gives users the 
capability of storing ano recovering data at a rate 
tllat allows 16K to oe transferred In about 30 
seconos. Supplies of tne special orl ve are sa.lel to be 
somewhat liml ted. But, If you are IOOklng for 
sometnlng about 50 times faster tllCW'l audio 

cassette, you mtgnt lOOk Into mis Item. 
Usoolcs also sells the new Brot.ner EP-22 

portable type\olrtter. This Is ttle aovcn:ed version 
of t.he earlier EP-20.. The beauty of mis rrooel Is 
Ulat It has a txJ\lt- ln RS-232C Interface. .)Jst 
coc nect It to your CE-158 RS- 232C Interface irld 
you have a 11tgnly portable external prtnter. The 
EP-22 Is prtcecl at abOUt. $250..00.. wnen not being 
used as a print.er, It can serve as <W'l electronic 
portable t,Ype\olrtter, COOlJlete wltn 2K of Internal, 
edltaDle, memory! A big cut aoove t.he earlier 
moelel, ~ at ,Just a $SU.DO premll.ITI, tnls seems 
llke a good txJy. 
Put YwrProgra1(s)O'lRCMs? 
A growing trend "'10 g PC users In ouslnesses Is to 
develop packages of progrcrns Ulat CM be used t>y 
ll"ICW'lY erfllloyees. Gr~ of t.hese prog1a11s are 
tnen "tlUmed" Into ROMs for general dlstrtllUtlon. 

Several firms are now es gagetl In provlellng 
ROM progr<rnmlng servl~. out In lnd!Q'13,. a firm 
by tlle ncme·car1etm Micro Systems Is provlellng a 
complete mowlar package Ulat CCW'l hOld 8K or 16K 
of EPRCM. The rt"O!l.lle ls lntenoea prlmartly for 
businesses, Institutions or software venc:10rs that 
need 25 or more packages of t.he same progr(l'T(s~ 
The firm takes software ~lied on cassette or a 
battery-backed R.AM rnOO.Ale and converts It to 
t.helr EPROM units. Ttle modUles Olsable tl'le 
editing, program listing and store fl.11Ctlons'or t.he 
PC-1500 so tl'lat tne Installed software camot be 
copied In lots of 25, me 16K mooutes sell for 
approx!mately s1so.oo eactl plus a soft\o/Sre setup 
fee. 

If yru don't neea 25 or more copies of a progrM'l 
and you C<W'l get oy 'Witn Just BK of progrM'l storage, 
yru ml!flt be lntere~tecl In the mocl.lle oupllcatlon 
service offered oy Atla-itlc N.E. Marketlrg. P.Q 
Box 921, HaitJJellead, MA 01945. C4Jllcatlon of 
your CMl 8K (battery-backecl) mxk.lle starts at 
about $100.00 for a single 1..1"1\t arw:i oecllnes as tl'le 
~tlty increases. 

CEM Action l.rcreaslng 

The pocket computer market currenuy seems to be 
flat to Clecllnlng at tne consuner level, out 
Increasing Int.he OEM markeL Jn ot.her ....ams the 
PC Is oetng repackagea oy others to ero up wlth a 
proCi.lct that performs a spec! fie ftnatlon or serves 
a particular purpose. 

Thus, there Is now a CCJ!TllClllY tl'lat sells a 
PC-1500 dressed~ as a BonCI ,tv)alyzer. For aoout 
$700.00 you cai get a system, completely pre­
progr~, tllat calculates ,Just aoout everything 
a ouslnessperson would ""a"Jt to know about bond 
prices, yields, etc. Another firm makes a specialty 
Of providing PC-1500S to bali<S, all set 1.4) to 
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~ load an 8K BASIC progrcwn In aoout one mlrute. 
(It would take ooaut 10 mlrutes to load the same 
cmcult Into a PC-1500.) This means tnat the t~ 
interface Is a practical way to arctilve progrcrns 
and data You CM keep your wo(1(1ng copies on a 
bubOle, Knowing t.tlat shOuld sometnlng ever 
happen, you won't have to take half-a-day to 
restore the Information frooi aw:lo tape cassettes. 
It may also be a good way for people to dlstrioute 
progr a us. By the way, at least wt.en using BASIC, 
the PC-5000 prov1C1es an ~lion of writing 
progrcwns to external Clevlces, suCh as via the t~ 
cassette Interface, trial ~t be listed or edlteci 
only execute<l. 

The ~t!onal printer ($395.00 extra) Is <maZ!ng. 
In the first place, It Is truly quite. It Is the first 
printer I have ever seen on a portable CO(l"4JUter 
that I would not be emiartased to operate In, say, a 
poolic library. Ftiwever, It has Its llmltatloos and Is 
not for everyone. It ts relatively slow. It Is deslgietl 
to 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) 
ritbcns When used with regular paper. If you need 
to Obtain hardCOples of Information loltlen you are 
on the road, the printer Is a musL t1J'wever, If you 
can wal t ll"ltll you get back to your base of 
operations In order to get hardCOples, you might be 

LITTLE EDITrn 

H. David ~sm 126 sm/tllfie/t101tl!ti', End/rot(,, 
NY J376a provioes this versioo of a text editor for 
PC users. 
JntrocU;tlon 
LED is the abbreviation I have assigned to a 
progr~ called the Little EDitor. Thls progr<m may 
be used to lflJUt data sets and later edit, alter or 
delete that data as desired. Al trough It ls small, It 
still contains many of the functions fOU'ld in 
eCli tors that r1.r1 on large ma!nfrtvne computers. It 
Is somewhat slow IJeeause It ls written in BASIC. 
But, what It lacks In speed It makes 1.4J for In 
flXlCtion. The use of BASIC also allows the user to 
easily add to, delete or modify its operation. 

LED Is considered user friendly as comnaros 
are entered under function key control rather tha"I 
havirg to type In a directive. Only data <JY.1 certain 
parametric Information, sucn as Clata set names, 
have to be typed in. 

Tnls program was Clevel~ on a Radio Shack 
PC-2 with an 8K memory moC!ule. A llKmodule can 
be used, out the maxlrrun size of the Clata set that 
could be hanClled will oe considerably r~ The 
program requires a printer/cassette Interface for 

better- aC!VlSed to select another altematlVE 
purchase a separate external printer cn:l drlve I 
via the PC-SOOO's OUllt-ln RS-232 serial Interface 

The PC-SOOD dOeS not use nlCkel-c<d'Tlllfl 
batteries. It uses a special, sealed, lead-aclc 
package that ls surprisingly small. This wlll powe1 
the ll"lit for aoout a hrurs Of operation If thl 
~tlonal printer Is not used. Using the printe; 
conslelerably rec1Jces the battery life. A wamlrY; 
light comes on wtien tile battery needs recharging 
A recharger, s~lled with the PC-5000, may bE 
used to contlruously power the ll"ll t, thereo) 
Keeping the battery contlru:iusly recnarged ll"ltl! 
1 leeded for flel&-portailllty. 
Lcd<s Like A Wimer 

All-In-an, the PC-sooo lod<s like a lot of value, at 
tnls Ume, for Its $1995.00 list price. Wttlle It will 
surely Face stlff ~tltlon ln the f\Jture, the fact 
that It Is one of the first rut of the gate will surely 
be an llll>Ortant factor In the race to gain popular 
acceptcrce. It contains a 1ot of memory, a powerful 
version of BASIC, the pqx.ilar Microsoft operatlrg 
system, and a men.i-ctrlven meai IS of integrating a 
line of qitlooal CIRJlicatloo packages. Right now It 
awears to be the l~t-prlced ll"llt with sucn 
capa:>llltles. Put all that together Cl"ld It sure lod<s 
like a potential wlrner ! 

saving, restoring and prlntlrg the data sets. 
Data set. Size 

The data set size Is set by the user Im nedlately 
l4lal entry to the progrcrn. A variable called l'l...M 
will be requested. 1tlls value Is the maxlm.rn 
nt.mtler of lines tl'lat -.illl be entered. The largest 
value that may be used ls 255. LEN will then be 
requested. This is the maxlm..m lergth of the lines 
that will be used. The largest allowable value here 
is 80. These two varlat>les are used to dimension ffi 
array that stores the data Plan your data set size 
carefully as the array c:crnot be re-dimensioned 
wltnout loslrg data already stored. Also, the entire 
array Is saved on t~ when requested, no matter 
ho-... mJCh or little data has actually been entered. 
This takes some time If maxlm..m limits have oeeo 
chOsen ano wastes time If the space Is not neede<l. 
Of course, It Is not necessary to fill all lines 
reserved. The array CCI'\ contain l.O.ISed space. 

The size of the array (1'A..M times LEN) canrot 
exceed the ~t of storage available. If It Claes, 
an error message 'w'tll be displayed. use the fvEM 
corrvncrd prior to rumlng the progrcwn to see hO'w 
ITT.JCh memory Is avallable. With ffi 8K module 
there will be approximately 7500 bytes, YIOO t>ytes 
wltn a llK module, provided that memory ls not 
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allocaled ror otner purposes. 
Regardless o• \he array size, Internal pointers 

to \he currenl llre being entereo or eolled, as well 
as the lasl llne In \he Clala sel, are malnlalned oy 
tile LEO program. These are Initially sel to zero 
a-io one respectively. using the end or Clala (EOO) 
allows me llne pointer to oe more easily sel to 
selecled locaUoris wltnoul !'laving to l!averse large 
c.ro..olS or ll"usoo llnes. TM, me JnlUaJlzed oata 
sel Is lwo lines Ieng. AOcllUc:nal lines may be added 
as neecieo ~ tC? the extenl or thl array slze(N,,..M) 
tnat was originally speclfleo. 

<- - - - lBI - - - - -> 
liM O ;:.:::::,.::::;.;.:.:i tii~·:;:;.;:;:;:;.::::;:::::: Initial lillo poi nw 
Uno 1 ::·:::;:;::::::::;::·oot:i ::;::;::::;:;:;:;:::;:: Wtial _.of dot.a 

:· :: ·:·: ::·:·:·:·:·:: iiOU' :;::::·: :;::::::· ::::::' 
Uno ' :.:::=:;:;;::::·:::::iatA ::~:~:;:::;:::::::;; c..r-r .. t lino pointar 

: ...... ::: eot.::::::::,::::.:::·:::::: 
i·. '":'.''.·'.·:- •••• ,,:,:;:·;:,:::;·:::::;:: 

Uno • ..:,::::_:·:2 o.ta=:~::::::·:':·::::::<: Cllr'r- ... ., dota 

f--------. 
!- ---~ i 
I ~-----·: ..--- . 
l--· ·-· .. ______ J 

Deta otsplay lWll Mn:s 

The ~t of oat.a tnat Is seen at one time Is 
llmllel:l to tne 26 cnaracters of tne dlsplay screen 
The teng\h of a tine, tlo'.leller, canoe ~ lo tile LEN 
OTg\nally speclfteo. In oroer to acco110C1ate \his, 
two types of olsplays areusea. The first Is \he lrµ.rt 
<llsplay. This Is used 'Nten tile progran l'las been 
placed In \he lrlJut moe1e. It ts oenoteo oy trie 
presence of a ~stlcn malk {?) at \he left of \he 
screen. In \his ca'8, t1'le rormal r~ and 
e<lltlng assoclated wttn me use of tne ll'S'IJT 
staterrent In BASIC awly. The C!lsplay scrolls left 
one d'laracter at a time wren tne rtgit eno of tne 
screen Is reactiecL 

The second lype of <llsplay ts assoclateo wltll 
tile eo\l mooe. I\ Is denoleO by a flashing o.nsor. 
While In tnls mode, all of tile fto:tlcn keys tnal will 
oe described laler are operational. Key usage In 
tnls rnooe Is a llttle <l\tterenL various mooes are 
used lo tell tile program \o/tlal to oo. Tte cvrrent 
rrooe(s) are ln<l\cate<I oy the cursor. Ttese mooes 
are Sl.IT'ma.r1Z8<1 as follows: 

SHIFT MOOE - This mooe Is similar to me 
r~lar Shift key f\.n::tlcn · used In tile li'S'UT 
sectlc:n. u .. 110-wever, also moot fies tile ca111a iClS 
associated wllll some Of tile cvrsor rrovement keys. 

This mooe Is entereo Dy pressing tile SHIFT key. If 
tile cvrrent line Is run (cootalns no oata}, tnen tne 
program wlll enter tile l!lM mooe (a ? cqiea rs en 
U'le left of \he screen~ This allows oata to be 
entereo faster lha1 'Nten In tne e<Jll mooe. The 
program wl II remain in tnls mooe ror eacn line 
entereo untll a non-cull line is touna or tne ENT 
key Is presseo wltnout entering any <lata. In either 
case, tne progr<m win revert Dack lO tne e<Jlt mode. 

ALTERNATE MOOE - This mooe also c:nanges 
tne corrmand U'lat Is associate<! wltn f..nctlcn ..-id 
cvrsor movement keys as oescrtoeo tater. This 
mooe Is set by pressing tile Reserve mooe eta ge 
(~and dowfl solid trtangle)key. 

{The aoove two nlO<leS are automatlcany reset 
after another 1<ey Is pressetJ. TI'ldt Is, uiey aie only 
In effect for one Key stroke.) 

INSERT MOOE - This mooe lnotcates t11at 
cnaraclers are to be lnserteo al the cursor posltlcn 
Instead or overlaylrY;i U'lose U'lal are alreaoy mere. 
nits moe1e Is toggleo Dy pressing me MOOE key. 

s-1Ai..L MOOE - As tile nane trrcilles, 
cnaracters \hat are overlal<I or Inserted will oe In 
lower case. nits mooe Is toggleo oy pressirY;i the 
SM.. key. 

The rursor Is useo to ln<llcate tile current rnooe 
status. This Is <Jone by placing small bloel\s In eacn 
corner of tile cursor. If )Jst a flashing Character {or 
lone lTIOerllne 'Nten tile position Is Diane) ts 
ooserve<I, \hen none of the aoovo modes are seL 
The 8CCOIT'f)anytng C!lagram ShJIJ$ lotlletl corner 
tlloeks are active for tne var\oos mooes. Note U'lat 
more \ha"! one mooe may be set at a tlrre. 

Olagllli I Qnar ~ ht1lcalor$. 

M M 8M M 

IUWl\lt.O - - - > ( - - l'\lrt -

M M •M M 

• • • • • 
M M •M M -t----> <-- Sl•&ll -

M M ... M 

In aodltlon, WT'Ef1 in the eoll mooe, tile cursor 
and C!lsplay poslllonlrY.J Is sllgitly <l\fferent ll'lan 
U'lal use<! Dy tile l~t mode. When tile cursor 
leaves tne rl\1ll sloe of lhe <!\splay In t11e eo\l mooe, 
It will be posltloneo to tne mleldle of tile <!\splay 
Instead of ).Isl scrolling left one. This gives tne 
user a more corrplete view of uie line being eatteO 
and allows one to see oata on OOU'l sloes of u-e 
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cursor. The sa-ne occurs, wnen rmving t.o tile left, 
1.>1tess U1e cursor Is In tne first position. 

NOrmat Fl.llCllon Keys 
The fol lowing ft.JlCtlons or conmaNjs are execoteo 
by pressing the speclfle<I key wt.en editing ln I.he 
normal rnooe. A beep lndlca\1!$ l/\at tile depression 
of a ft11ellon key (F 1 - F6) has been recogilzeo by 
lhe progr<m 

t- 1 - LOAD: Tills coo 11 iaro will 1oaa a data set 
l/\at was prev1rusly stoled on~. It ls necessary 
to position the tape to the proper spoL 1l1efl enter 
tile name of tile data set tnat ls to Ile recovereo. 
The progrd'Tl restores u-.e array parameters mat 
1o1ere saved along 1o1ltn the oata Pressing tile ENT 
key by Itself causes U1e COC miand to Ile lgiorecl. 

f2 - Pm. Tills comnanCI lo/Ill add a single ru.11 
line lmmeolately after the line on 1,,'flicn tile cursor 
cvrrently resl<les. If Yf1J listen carefully, 1'1 aucllo 
cllCI< may be olscemea, tndlcatlng that one line nas 
beenadOed. 

F 3 - CLEAR MARKS: This comm<n:l lollll clear 
1'1Y marks that may 11a11e been ptacecl oo setecteo 
llne(s)of oata. 

f 4 - MARK DATA: The first press of this key 
"'111 ITl8J1< U1e line at tre cursor position for tater 
reference. This line will oe l\l!llli\11teo by reverse 
vloeo. A secooa press wlll mark a grCJl.4l of tines, all 
of lolt1ICI\ w\11 Ile denotea by reverse vloeo. The 
gr!X4l COO'lltlses oll lines between iw-.cr lncluellrr;r 
tile markea lines. A marked line or 9rCJ1.41 of llr'le$ 
may be rnovect aeteteo or pr lntecl. Mar Ks may also 
be U$00 t.o tlmlt changes t.o a selected llne or grCl4). 

f5 - MOVE: Pressing tills Key caJSeS tile 
markeo area to be movl!O after U1e 11.ne on 1o1t1ICI\ 
tile cursor Is Ct.1TTentty located. The marked oata Is 
not erasea. n-os, this directive may be useo t.o 
~llcate Information at various locations. (To 
erase oata see alternate F2.) 

f6 - FINJ DATA: This key Is useo to lrelcate 
that a word or phrase Is to be searctied for In the 
data beyond tile Ct.1TTent cursor or In a marke<I area 
If tocateo, that line 1o111l oecome U1e current line In 
tile C!lsplay. If tne searcn Is i.nsuccessful, tile !Ire 
pointer remains the $3'08. 

Alternate Ft11etlon Keys 

The following ft11etlons will be execoteo \4)0'1 
pressing tile specified key ""1lle editing In U1e 
alternate mocle. 

AFl - SAVE: This corrtn<nl lo/Ill save tile data 
set Sld associated paraneters.. You lo/Ill t1a11e t.o 
position U1e t~, make sure you 11:ave set the tape 
\$'Ill to tile record m00e, cn:i enter a rue rane for 
tile data set Pressing the ENT key without other 
lrput w\ I l cause the carmcn:l to be lgioreo. 

Af 2 - DELETE: Th\$ COITYT1a'"(] causes the llne 

that tile cursor Is on or a rrarkea QTCJl.4l of lines to 
be removea from the oata set. A 10\ol tone Is lssueo 
for eacn line that Is aeteteo. 

AF3 - DLPLICA TE: This key causes the llne 
t.hat tile cursor ls on to be oupllcated Im 11e<1lately 
after tile line. 

AF 4 - NOl used 
AF5 - PRINT: The entire data set or a marked 

groq> of lines Is printed. Prior to outiiutt!ng of tile 
oata. the progrd'Tl "'111 piOrr~t for the CSIZE 
aeslreo by the operator. 

Af6 - Q-IAN3f DATA: A glooal Cl\afllJ9 
flslctlon. The system prOITlJ\S for l?rYTI data and to 
oata All cases of tile fol'T\'ler follolol\ng the cursor 
to tne end of tile oata set or wlttlln a marked QTOl.4> 
are modified t.o the latter. Arull l?rYTlentry causes 
tile to oata to be lnserteo ai the start of eacn line. 
A null to entry will cause the l?rYTI data to be 
rerroVed. 
Stllflf(l Fl.O:Ucn Keys 

Jr the Sill fl mode ls on, tne fl.n:Uon Keys Fl - F6 
will react as trnqi In lh8 trp.it mode. That 1s, the 
characters !, · , • , $, \;and & lo/Ill be entered. The 
sta!ft key Is also useo to enter • , >, <, ?, ;, : cn:1 
w 1110 as Indicated on the keybOartl. 

The Shift key Is add\tlQ'lally useo t.o acl!vats 
tile CLR Key. This WTtJlnatlon causes tile data 
array t.obe re-lnltlallzeo. 

Jr V'IO OFF key Is pre3'cd Willie In U1e >tilft 
mexle, lh8 program Is terminated. 
CUrsor Control Keys 

The cursor control keys perform In tte foUOlollng 
newae~ 

The rl\1lt arrOlol causes tne cursor to move ore 
et1aracter Jl0$\tlon to tte rtgit 

Shift r1\1lt arro1o1 causes the character beoeatn 
tne cursor t.o be aeleted. The cursor remains at the 
~position 

The left anOlol causes the cunor to move one 
Character posltlCJl to Ille lefL 

Sill ft left arrOlol causes the ctlaracter t.o tte left 
Of tile cursor t.o be ellmlrBtee. The amor also 
moves left ore position 

The l4l arrOlol causes the line pointer t.o move 
one line closer to the start of the data set(-1~ 

Alternate l4l arrOlol causes tne line pointer to be 
rroved flve lines closer to tile start Of tile oata set 
(-5~ 

!Sfllft l4l arrOlol causes the line pointer to be set 
to tile start of tile data seL (Note tr.at this C<nlOl 
be performed on a null line as tile Sl'llft lo/Ill caJSe 
tile prognrn t.o go Into tile liwt rrpoe.) 

The 00'""1 arrOlol moves tile line pointer ore line 
closer to the end of Ille data set ( • 1.~ 

Alternate~ arrOlol caises tile line pointer t.o 
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rroveflve 11nesc:ose1 totl'eenlof data(-5~ Stll ft RCL adCI$ 20 llnes. 
Stilft 00wn arrow sets U1e line pointer to U1e 

enl Of data. (Again, tnls ~ration ccrnot oe useo 
'While on a rull lfne.) 

A fast aLllto cllck cnn..nces Ille acktltlon of 
eacn line. 

nie DEF key Olsplays tne stat.us of au tne 
lflllOrtant pointers. This display uses Ille format 
Illustrated In U1e ~ylng d\agran. (The 
d\agrlrn asSl.ITll!S mat U1e data set Initially nad an 
anay size Whereoy N....M-99 MCI LEN-40. The 
value 999 ln tne malkecl lines positions Indicates 
mat no lines are maiked.) 

l'd:ltknll Key Cepl!tlillties 

The follOW'lng keys also assist <lJrtrg ecltlng 
operations: 

The RCL kl!)' aoos five lines after tne current 
line. 

Alt.emate RO.. ams 10 lines. 

Piogitiil LlttJtlEllllDr. 

4: CLEAR : INPUT " 
NUM- ";N: JNPUT 
1' LEN·" ; O 

5: 0JM MSCN)1'0 : A= 
I 

10: L=999: M=999: 
wAIT 0 : C=l : P= l 

20 :POKE 18409,72, 
I 18, 74, 0, 5, 189 
' 255, 65, 78, 78, 
I 53, 8 

30: POKE 18421,76, 
1 J 9, 139, 6, 72, I 
I S, 7~ , 0 , 15 8, 18 
' 154 

S0: 0=0: E=0 
SS : IF B<=0L ET 8=0 
60: IF 8>=ALCT B •A 
70: Y=LE~ MSC8>: IF 

0 >25-El P=P .. 13 
: 0=0- 13 

80: JF 0<0AN0 P>I 
LET "'=P-13: O=O 
'13 

90: l F O< 0LET 0=0 
95: IF <P+O>>YLET 

O=Y-P+l 
100 : CcP .. Q:PR INT 

MJUS CMS CB J, P , 
26> 

11 0: IF B>=LANO 8<= 
MCALL 18409 

120: GCURSOR 6tQ: IF 
O+E+F+G+ « MJOS 
CMSC8>,C, J) : " 

">OR C>Y)=I 
THEN GPR! NT "4 
040404040 .. : 
GOTO I 40 

130: GPR INT E+G; E•G 
;0 ; 0+F;O+F 

134: IF CY=0>AN0 <U 
>0>GOTO 4000 

140:K=ASC INKEYS : 

IF K=0GOT0 100 
14 5 : IF K<>32ANO K< 

40GOTO 200 
150 : IF 0=0G0 (0 170 
155 :JF K=6 1LET K=6 

4 

160: IF K=32LET K=9 
4 

165 : JF K>39ANO K<4 
BLET K=ASC C 
MI Os < ' < >: ; , , . 
? " , K-39, I » 

1/ 0: IF K >6~ANO K< 9 
IAND F>0LET K= 
K+32 

175 : IF C>YL ET MS(B 
>=MS <BJ+ CHRs K 
: GOTO 185 

180: Ms <B>=LEFTs <M 
s <B >, C-1 >• CHRs 
K+R IGHTS CMS<B 
>, Y- C+<G>0)) 

1a5:0=0• 1: Goro 50 
200 : IF K=12ANO 0=0 

LET Q: (l+ I : GO ro 
50 

210 : IF K=8ANO 0~0 
LET 0=0-1 : GOTO 
'Ji! 

220: IF K=3 1LET G~ I 
121' <G=0> 

225: IF K=2LET F~ll 
21' <F=0> 

230: IF K=JLET o~?l 
<0=0): GO TO 55 

235 : IF K=9LET E=?t 
<E=0>: G0[0 55 

240: IF K=J.'ltEf B=B 
•l : P= J:0=0 

245 : IF K=Hl.ET 8 B 
• J·•<4 l <E>0> >: B 
~s .. <cn-s> r c0>0 
)) 

250: IF K=I !LET B < 

II ...._ )l ~ WFiiet -.Ena 
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B- J- (4'\'C E>0> » 
* <0~0> 

255 : IF K=25LET ~=5 
• <5t cE>0)) • Cl 5 
>: <0 >0)): GOSU3 
3000 

260: IF K> J6~NO K<2 
3Al'IO 0>0LET K= 
K+Jo: GOTO 175 

2/5 : IF K=l2LET nsc 
B>=LEFTS <M S<B 
>, C- l>+R I GtHS 
<Ms <B>, Y-C+(C) 
Y> > 

280: JF K=SLET MS(8 
l=LEFTs crs <B> 
,c-1- <C<>J> >• 
RJ GHTS (MS(S), 
Y-C .. I ) : O=C:- l 

290: IF K=24AND 0>0 
GOTO 4 

300: IF K=ISANC 0>0 
ENO 

3)5 : IF K=2/Tli(N 
PAUSE B; "0" ; '1; 
.. E ,. i L; ''ML .. ; rl ; " 
MH";N; O 

317 : IF K<l?OR K>22 
GOTO 50 

320: BEEP I 
321 : 01'1 K- l6•61<C>0 

>GOTO 1000, 120 
0 , 1300, 1<1e0, 15 
00, 1600, 2000, 2 
100, I 800, 50, 22 
00, 2300 

1000: INPUT "LOAD­
.. ; z ~ 

1005: IF 2$=" ''GOTO 
50 

10J0: CLEAq ; l~PUT 
tt lSjN1 0, (\ : 
0111 f1S<ll>l0 : 
I NPlJT ~ ,.. ; MS · 
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Diagram St8tuslnttlc8torstart11eLEDPn911n 

()II lE 99911. 999tlf 99 .0 

• 
Error Hes•ages 

NOrmal system errors, ~ as exceealng :storage 
capabllltfes, are amcx.nceo t>y rll9Jlar system error 
rressages. I I L =-'llMs 

lllF - llnt 

~------ L°" - lint 

"--------- bd of -. potnt.r 

L---------- C>lrr..,t 11111 poilrtff 

Errors as:soclated W\tn tne editor ltsel.f cause 
five t>eeps to t>e emitted. 'fhls ocrurs If an att51l>t 
Is made to aa:t more llres tnan are Cleflnedl tor tne 
anay or move an l.ITllall<ed data Item. (Note tnat 
moving oata1 may cause the array limits to be 
exx:eeeleO.) 

<*>: GOTO .\0 
l200: GOSUB 1850 ; 

GOTO 50 
t300 : GOSUB 2500 : 

GOTO 50 
\400: M= B: IF L=999 

LET L=B 
\4 10: IF M<L LET 2= 

M:M=L:L=Z 
14 20: GOT O 50 
1500 : IF L=999THEN 

BEEP 5:GOTO 
50 

I 505: Y=M-L+ I: 
GOSUB 3000; 
IF A•Y>IHHEN 
RETURN 

ISJ0:BEEP 2, J00, 3 
00: IF L >BLET 
L=L+Y:M,,M+Y 

1s20:FOR z,, I TO y ; 
M$( 2"9) ,,M$(Z 
•L- l) : NEXT Z 
: GOTO 50 

\ 1600: X=B: V:A : 
GOSUB J900: T 
~ ,, · · F JND- '': 
COSUB 1950!\J 
=0 : GOSUB 196 
0 : IF TLET B= 
Z: GOTO 50 

16l0: PAUSE '' NOT F 
OUND'' : GO TO 5 
0 

\800 : GOSUB l850: M 
~<B•l> =M$<8> 
: GOTO 50 

1850:Y=J : GOSUB 30 
00 : RETURN 

1900; IF L<999L~ T 
X=L IY=M!L=99 
9 : M=L 

l9J0 :RETURN 
I l 950 : W$='' " : PRJN[ 

Ts; : l NPUT , . .. 
; ld$ 

1955: U·=LEN W$ ; 
RETURN 

1960:T" 0: FOR Z=X 
TO Y 

1970:<.J.:U+I : IF 
MIO$ (f1$(2), 
v, U) =W$ LET T 
=J: RETURN 

1980: IF U<= <LEN M 
~ < 2>- U" )) 
GOTO J.':l70 

1990: V=0: NEXT z: 
RETURN 

2000: l NPi.J T ,. SPUE­
,. ; 2$ 

2005: IF ZS=" ''GOTO 
50 

"10 J0: PRI NT ij l $;N, 
O, Q : ~NT tt" 
'· ; M$C*): GOTO 
50 

2J00:X: B:Y: 8 : 
GOSUB 1900: 
FOR Z=YTO i:t : 
11$( 2-Y•X>=MS 
CZ + J): NEXT Z 
:A,,A- Y+X- 1 

2!05 : FOR Z=JTO Y­
X+ J: BEEP I , 2 
55, 100 : NEX T 
? : GO,TO 50 

2! J0 :1"0R Z=YTO A·-
1; MS<2- Y+X) " 
MSC Z+l ): NEXT 
? : GOTO 50 

2200 : X·=0; V=A: 
GOSUB 1900 

22J 0: INPUT " SJ ZE­
·•; T! CSJZE T: 
l"OR 2=XTO Y: 
LPR!NT MS(ZI 
: NEXT z : GO TO 
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50 
2300: x=B: 'f=A : 

GOSUB 1900:T 
~" '.' FROM- • ' : 

GOSUB 1950 
2310: TS=" ' : PRJN T 

1',T0- 1
' ;: I NPUT 

" .''; T$ 
2320: IF, U=0THEN 

i::,oR z,,xro v: 
M$(Z>~T$+MS < 
Z>: NEXT z: 
GOTO 50 

2330:U• 0:GOSUB 19 
I 00 

2340 : IF TLET X,,z: 
M~(Z>.,LEFT$ 
<MS (Z), U- J )+ 
Ts +R l GHTS < M 
~ <Z), LEN MS< 
Z ) - U- U+)) :.U" 
U+LEN Ts +J; 
G·oro 2330 

2350 : GOTO 50 
2500:L=999 : M=L : 

RETURN 
3000: IF A•Y >NBEEP 

5 : RE TURN 
3010: FOR Z=ATO B+ 

\STEP - I : M$ < 
Z+Y>=MS <Z): 
NEXT Z: FOR 2. 
" B+lTO B+Y: MI 
HZ>• ''" : BEEP 
I, I, I 

3020: NEX T z ; p ,,p+y 
: RETURN 

4000: JNPUl MS <B> 
40J0 : 0=0~<MS<8> < > 

" ,. ) : g ,,B .. ( 0 )01 
, : GOTO 55 
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l\btes for PH)Jlll II lie!$ 

The fo\10'#\ng Information Is provided for tl'lOse 
wno may "'11Sll to m to, modify or remove 
f1S1Ctlom. 

Lines 
4-=-10 
20 - 30 
so 
SS - 60 

70 - 90 

9S 

100 

110 
\ 

120 - 130 

134 

140 

14S 

150 -

170 

175 

180 

185 

200 

210 

:no 

225 

230 

235 

240 

165 

Descrlpt Ion 
Initialize variaoles, array. 
Set 1.4> Inverse alspley routine. 
Reset Sl'llfValternate swltcties. 
Ad)Jst current line ruroer If 
outslele array ll<lU'lOS. 
Oeterml.ne lengtn of current 
line, acl:)Jst display partition &'1d 
cursor position If cursor Is off 
tnescreen. 
Adjust cursor position to end of 
line If hl~r ll1an line length. 
Determine cursor position, 
<lisplay current partition of 
current line. 
If current line Is ""ltl'llnrnar1<ea 
limlted,dlsplay partition In 
reverse vloeo. 
Display editor cursor at screen 
cursor locatloo. 
If roll line 0'1d snlft more go 
to l~t routine. 
Get key data Repeat display 
If no key pressed. 
Determine If a ft.netlon key 
\olas pressed. 
If In snlft mooe, adjust key date 
to Shlftea value. 
Ad)Jst key aata If small mode 
0'1d alpha key. 
If cursor Is at end of line, aoa 
Character to ena of line. 
OtheNlse, overlay or Insert 
Character at cursor posltlCl'\ 
depencltng on status of mode 
S"'11tch. 
Increment screen cursor position 
<nlgo display again. 
AOjJSt cursor If ~lfteo Tlt;11t 
arrow. 
Ad)Jst cursor If lSlShtfted left 
arrow. 
AO)Jst Insert swltcn If MOOE 
pressed. 
Adjust small swltc!1 If SM... 
pressed. 
AO just snlrt S-.Jltc!1 If SHIFT 
pres sea. 
Adjust alternate S"'11tcn If 
l.4)/00"'1n trl~le pressed. 
Adjust line runoer, partltlon 
ruroer <r1d screen cursor if ENT 
is pressed. 

10 lssuo >I POCQ;T OOll'l/TER ll;llSUTTER 

2115 

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 - 11010 

variable 
A 
B 
c 
0 
E 
F 
G 
K 
L 
M 
N 
0 
p 
Q 
v 

M$ 
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AOjust line pointer II oown arrow 
pressed. 
AO just line pointer II L4J arrow 
pressed. 
AOdrrultlple lines to data set If 
Ra... Is pressed 
Ir snlfted flS'ICtloo key, aajust 
Key oata ana go Insert or overlay 
oata In the current line. 
Delete the cnaracter at tne 
cursor If snlfted rlt;11t arro"" key. 
Delete character to left of 
cursor If snlfted left arro"" key. 
Re-Initialize If snlft anaa...R. 
Ena If snltt an<l OFF. 
Go to appropriate fl.l'Ctlon Key 
rout Ire. 
Loaa aata routine. 
Adel a line routine. 
Clear marl<ed aata routine. 
Marl< a line routine. 
MOve aata routine. 
Fino data routine. 
CA4Jllcate a line routine. 
AdCl a single llne sl.Clroullne. 
Set limits sl.Clroutlne. 
l~t para-neters SU>routine. 
Fino data SU>routlne. 
Save data rooline. 
Delete a llne 0 1 groqi routine. 
Print oata routine. 
Ctalge Clata routine. 
Reset marks stJ:Jroutlne. 
AOO lines stJ:Jroutlnes. 
lrµrt aata woroutlne. 

Description 
End o f oata pointer. 
Current line polnter. 
L lne CUT SOT posit I en. 
Shift ~...,\ teh. 
Alternate s1o11 tcn. 
small switch. 
Insert swit.cn. 
Key data 
Low mark. 
Hleflmark. 
~ 
LEN. 
Screen partition. 
Screen cursor r:osltlon. 
Line lengtn. 
Data array. 
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INSl:CE 1}£ PC-1500 

/l.brl/n RotJer, 407 N:Jrfll 1st Ai-ev Hm'sll8!/towri IA 
50158 Is Dack with lots of "inside" information for 
users of the snarp PC-1soo. (Virtually an of this 
Information also ~lies to the Raalo Shack PC- 2.) 

ln this issue Norlin provlaes a r~ap of 
information relating to the use of RPM. In coming 

Issues rie wlll provide detallea Information on the 
ROM. If you are a long time suiscrloer to PCNyou 
are well acq.ialntea with the type of valuable 
lnformal!on l\klrlin Is ao1e to gle<n If you are a ne1o1 
slilscrlber, we are sure you 'Will marvel at the 
wealth of Information served t4J by our long time 
PC 5'.,per S/t!C/tll! 

PC-1500 S Y S T E M RAM 

Addr'es so?s 7E:00- 7C00 con t <>. i n thE' DisP la.~ E:1.1ffe r, l n P•J.t Bt.lffer .. fi xed 
\t.:t.r i '3.b l i;-s.. a )"ed \1~.r· i •:i1.•.:S ot~·1e-r RA~1 r·e-=11.~ i ~"'e·d by t.h e s ::i s t effl . 

Bec ~.oJse of i ncoM~- I e t e decod i '1)9, the r;•E'f'1or:,i I oca tE'd 7600- 77FF r•l~-" a. I so 
be a ddressed J.S 7('.i130-71 FF, 7200-?:!:FF, or 740 0- 75FF . 

I ·11 t ho? PC-150£1, tl'1e Mer>'10r::< l•:•c .~.ted 78130-7E:FF is o, I ~.o <1cidr·ess ab I e as 
7C:0t1-7FFF. ( Jy, :.0~1e «ters i ons of t hE' PC-1500, this t.•i 11 ~e recal l - o nl" . ) 

In t he PC-15021A, t he a.re a. 7C00-7FFFF c:ontai n:; RAr1.. i r•tended f >:•r 
s tor·· ~ ·~e o t'"' rl)a,0:i·1 i r10:-- l a:1)91J.~ ·3~ P r·o9r-·o.r'IS . 

E ~ ch dot of t he LCD i s t•.w·ned on b:,. t h e Presence o f ~. '1' b it i n a 
co rres Poi·,dins loc-?. t i on i r. t h E· Di sP 1.3.:,. Bt\ffer . n ·,e 1,pF·er f o•J.r dots <U> 
i -r1 ~ cc• l 1.lr1Y11 c,t· t l·1e LCD ar·e- det er·rr1 i r1~d b~ or.~ r1'..::lbt1 le , .:i:r1d t~1e l Ot.J io?r t~1r-·ei? 
do t s ( L ) b~ u.other, a s t~.b•i l .~ teci be\01,.1. 

f·h2rr11:1t''.!f 
A·:Jd r"·P.S:S: 

7600 
76•31 
76132 
76(J3 
( .;:LJ4 
(~(1~ 

7E:4C 
764[1 

Co l t\Wl)S cont r·o I 1 •·d 
L>:• •)~bb I e : Hi '>W bb 1 "° : 

1J u 
0 l 
l u 
l l 
2 IJ 
·:;> - l 

38 u 
38 L 

7::: I) 
7 v • v L 
79 IJ 
79 l 
80 IJ 
80 L 

116 IJ 
11 E: L 

f·lerr.,:.r'Y 
Addr·e:.s : 

77(1') 
770 1 
77~t2 
7703 
7704 
7705 

774(; 
7 74 0 

Ceo l OJ.rrns con t r o l 1 ed 
Lo n :,ibb\e : Hi nYbble = 

39 IJ 
?Q 
'""•' L 
413 lJ 
40 l 
41 u 
4 1 L 

77 u 
77 L 

117 u 
117 l 
113 u 
11 8 l 
11 9 IJ 
119 L 

155 IJ 
15 5 L 

7;::,q; Mi ~c' •3L !$!JS'/ ; 02, SHIFT; 04 .. Katak .11.'>·1.11 c h.?rac t.;>rs .: 08 , S~lALL : 
111 · J ll : 20. II : 40 . I : 80, DEF 

'"'~ F M•-·d<?~ . 0 l . OE : Cl2 . (): £14 , RAD; 10, RESER'·.IE : 20 , F'RO; 4(1. PUii 

77 4 E 1.1'1•" = ed (Sy the PC-lSOO or CE-ISO) . 
77.Ji:' l! t11t .=.=.1j 
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7650-SF E$ 
7660-6F FS 
7670-7F Gt 
7680-8F HS 
7690-9F I$ 
76A0-AF J $ 
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FI XED STRI NG VARIABLES 

76B0-BF K$ 
76C0-CF L$ 
76D0-DF M$ 
76E0-EF H$ 
76F0-FF 0$ 

77513-:SF PS 
77613-6F QS 
7770-7F Rf 
7780-8F SS 
7790-9F TS 
77A0-AF IJ$ 

SYS TEr•l RAM 

7720-BF './$ 
77C0- CF 1~$ 
77D0-DF XS 
77E0- EF 'IS 
77F0-FF ZS 

7800-784F comPri:;;e the stack 'J!>ed by t1·1e CPU. Stor<i.9<? ir1to thi:;. st<i.ck 
be9 ins a.t 784F, continu in9 ir1 rev<?rse directior1 tl,r·ou9h rr1eriiory . 

7850 Unused 
7851 Unused 
7652 Un•.ised 
7853 Un•lsed 
7854 Un•lsed 
7855 Unu.sed 
7856 Unused 
7857 Unused 
7858 Un•J.sed 
7859 Unused 
785A Unused 
785B Hi9h b!:lte, address of ex ternJ. l chara.cter inP11t routine 
785C LOlJ byte, ex ternal cha,racter i nPv.t ro•J ti ni;> 
785D If 00, Ka.takan~. d is.P la.Yed; 80, d is.Pl a!:led a:r1d Pri\,ted; FF, nei t her 
785E Hi 9h bl:' te, \oc .. ,tion ol" table or Katakaroa cl1.3.r<i.c ter codes 
78SF Unv.sed 
7860 Hi9h b:oite, START OF ROM 1•1 Mod•.•.le; FF if 110 Module Pres.ent. 
7861 Hi9h byte, START OF BASIC Pro9rarr, i Y1 ROM Mod•.tle ; FF if no Mod!!J.le . 
7862 Low byte, START OF BAS I C Pro9ram i 11 Modvl e; FF if no Mod~1\e . 
7863 Hi 9h b>1te, START OF RAl1 
7864 Hi9h byte, TOP OF RAM 
7865 Hi'3h byte, START OF BASIC Pro9rar~ in RAl1 
7866 Low b !! te, START OF BASIC P ro9rarr, i n RAM 
7867 H:i9h byte, END OF BAS I C Pr·o9rarr, <st:.oP b~te i'.ddress) 
7868 Lo0w b!! te, END OF BASIC I' r o91'a.1<1 
7869 Hi9h b!lte. START OF EDIT 
736A L'JW b:.iti.>, START C•F ED I T 
786B Fl<t.9s ' 01 , BEEP OFF ; 80, RMT OH 
786C U1w.sed 
786D IJT1•J.sed 
786E U;,w sed 
786F U1w.sed 
7870 UY1•.1.sed 
7871 l·lAIT s.ettl'1"19 ' 01 , l·lAJT ; 02, l~AIT m11w.; 03 · l·lA IT 0 
7872 Hi 9h b:. te, ~lA IT t 1!•"1' col• ri ter 
7873 Lo·~ b'.<te. HAIT t1me COl<Yoter 
7874 Fla9s = e1 , C•1rs.o,... enable•:!; 80, dL;Pl .~ " c•Jrre-nt l!! saved 7B10- 7BAB 
7875 CIJRSOR POINTER <current di SP li'.Y co Iv.re,,, 11umber) 
7375 Ch!.1.r ·~.cter Pos 1 t i o·r, n•.1.rt1b'?•' in di s.r l .~" -· \o1i th I NPIJT s tatement 
7:377 Coo1P \er~ent o f \W.r•1ber of d 1 s.P l<'.~ P•::is. i ti •::On& \ eft for I NPIJT P l'OPIP t 
7878 S1>ecif1catior1 for BEEP fr•1"~'J.eno::" 
7879 Casse-t.te P;.ora•1eter : 1 .- MERGE.: 2 · CHAIN; 4 , Di! t:.a fi le i 8, M.L. ; 

10. RMT J , 40. CLOAD?: 30 , lc•ad 0P~r,,t 1 011 
787A Unused 
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787B Posi ti o11 of blh1k character i r1 d isPlay , P l u s 8 
787C F Q a.'il:;,: 01 , b l i nk c •Jrsor e ·r1 .1b l 02cl : 80, a c h .ar a.c t er i:;, 11otJ b I ink e d 
78 ~'[• Cc.de c:·t· ct-. .~r.:J.cter bl i ·r1k~d 
787E Hi9h b~ t•? , l oca.t ion ( i·c, Disr\a.:o' E:•.1.ffer) o f Bl i 'nk C•Jrsor 
787F Lovi b,,.t.e, l ocatior1 of ~l ir,k C•.1.rsor 
7880 D:i sP l ·::t::i Par~.r<t>?tet-- ; di:·t e1"rr1 i \·1~::. rJisP \ 3.~ ~.t RE AD'T' J dePe1·1di·ri9 DYl bi ts 

,;.et . 20. disP l a~ cont, e..-.t:;, o f R0.: o t hertJise , c onte rits o f l nPut 
Bu.t'fe·r . !0, clisP\ .a:,i a s BAS IC line ; 04, i nc\•.1.de co::olon after li n e 
·1w.r•ibe·1' . 40, cursor a.ctivated i n disP l a~ . 80, ERROR r~essa9e dis-
P Ra" ed . ,,,3 , RESERVE k e~Phra.se dis? \.1::1ed. 01, RESERVE ter~P l a.te 
dJisPla.'.oled · with Prev io•.1.~. disP\ .1Y s aved i11 7B ! 0- 7BAB. 

7881 Pa rsin9 Pa.r.~.rr.eter .: sPec i fies t"IPP. of ir1str•.1.ct i o·n t ha.t wi \ l c onfor01 
t o ri.Lles of s :,int a x f or e\ia\u.!.'.ti n9 BASIC <?)<Pressim;. 

7882 S•.•.bPoi l'1ter, •.1sed •,Ji t h GOSUB a:11d FOR :;,tacks; a I so, 0 1 i nd i ca.te :;, a. 
US ING ".ta.tefl'1•?r1t.s t h a.t i s ·,;ot Par t of a PRIHT or PAUSE state01ent. 

788:;: Hi9h b~te , LET Pointer.: ·I l so, 80 i ndic<J.tes no d ata Pass l·Ji th CALL. 
7884 Lo•.J b" te, LET Poi v,te1•; also u;;ecl to store code of RESERVE ke~. 
7885 I.Ji t h LET Point er: l enS<th if str i n9 , 88 if' ·,11J.r~er ic vari a.b \ e 
7886 Hi 9h b~t.e , INPUT Poi rite·r < st•.r ti n9 address o f var iab 1 e) 
7887 Lo w b~te , JNPIJT Pointer 
7888 Hi t h I NPUT Point er : len9t h if strin9, 8 8 i f mw1e ric -.1ar i ab l e 
7889 F ~~::i : 01 , v;i.riable s•.1obscr iPt( :s ) be i n9 Parsed 
788 A P1•091'i1.ro Hal t Para~·.eter•: HJ , 1,iaiti n9 for i nPut; 20 , liil. l t for PRH~T; 

40 , I NPl_IT :sta.ter~e1·1t Pe-nd i .,-,g ; 80, Bre 3.k . 
788B Lo •,J bl! te , I nP u. t Buff er Poin ter 
7:3:3c t·~i_t r··,t;er of f '1J.'i)1: ti o r 1 i ·i1P •.1. t a.r91J.rr1ents ( v.sed liJ i t F1 Pars i r 1'3 r·ou. tine ) ., 
78811 TRACE : €10 , OFF .: •:•the1-, ON. <Cor1te\·1ts of 79 DI stor ed h ere b!I TRON) 
78SE TRACE Par a111eter: 00, sta1"tin9 e xec1J.tion of ne•,J I i ·ne ; 01, starth19 

e;o<Cec:1.1.t ion of .~ rro<;ir .~.r.-, ; 13z, c.>xPression in JnPu.t BuffE'r is to be 
o?va. l •J,;i,ter.J; 04 , e xP •'t?ss i o·;, h a.s b<?<?n ev ;i. lu.atoed < i01r~ed iate f'1ode) 

788F Lo•» b~ t,.; .. 01.1.t Put E:tt.ff er Poi nt <.t>r 
7890 Lo•.i b~t.e, FOR st.~.ck Poir1t oer 
789 1 Lc•tJ b~t.e , GOSIJB st;i.c k ~· ointer 
7892 Lo1,,1 b~te , . BASIC DATA STACK Poir1t o;·1", •.1.s e·d b:l P;i.rsin9 ro•..lt ine 
7893 l.01,1 b!!te , B.ASJC PEHDIHG OP STACK Poi't,te·r , •J.sed b " Pa.rsin9 ro1J.t iine 
7894 Lo1,J b~to? , St r· ir.9 B•.1.ffe-r Pointer 
7895 IJS I HG edit i r19 c ha r acte-1': 10, cor•w1~. so?P a.ra.t i 0 '1); 213 , f or ced s i g·n ; 

40 . ast.<?r i:,k f it t; 80, s cient i fic. ( 01 •.•.soed t o check s~ntax in 
int erPretation of IJSJHG s t a t<?Men t ) 

7:::9g IJSlNG "i"t•J.ffrb€'r· or c~~.~.r·a-=ters , i )'C 11.1.d i r19 $ i 9111 bef·o:;r··e dee i rri.:i. l Point 
7897 !JS I NG ·,-,1,1.rnbe r of -:1·,..,rQ,o;;ters in s t r· i no;. ; 00" \ 1.n ;,P 'l'C.:i f i ei:J 
7 89r:: IJSI t~G rt•J.rf1ber of -=~·-.~.r~.cte-rs i ·,-.c l•;.d i Yi9 c.r1d f'o l l r,:11,J i nSI (JE''= i rr1-3. l Poi , .... t 
7<::99 Hi9h b~te .. START OF VARIABLES i·r, M;i.in r01er.-1o::or:i 
789A Lo1,• b:i t e, START OF VARIABLES j·n Ma.i n NE'l"10l":l 
789B Error Cod e 
7 83C: Hi~}·, b ::-i te . CIJRP.Et·~T l i 't"11e ·(1IJJ'1t::,e·r· .: C1t1 if ·nc' Pro·3r· .~. rr1 i r1 Pr·,:•9r·ess. 
789D L1J1.1 t·~ te .. CIJRREt1~T l i Yu? Y••J. rr1~:ie1· ... ; 00 it .. ·.-10 P r·o91--~.rt"1 i Yi Pro9r·ess 
789E Hi ·~h b~ te , be·:i i ·;,n i n'8 addr<?ss of CURRENT P r•J9 1' a ro 
789F LOt..I l:•Y te'' b-:':i i 'fl)1 i 119 ~ddt .. ti?s :;. of' CIJRREt~T p t"'0°3f'.;l. f1) 

7:?.Al3 Hi 9h b:,o te, PRE"! I OIJS <'.d>:Jress 
73R ! Lo•.-1 b~te .. PRE'.JIOIJS ad<:lres:;, 
7~:A2 Hi 9h b::1 t o? . PRE"! I OIJS \ i ne r1uu1bo?r 
7~:A3 l~o1,..1 b:., t·;-. PPE\' I C1LIS l i T•e n•J.fi'1l:1E't" 

7:;:H4 Hi 9J·1 L-.~ t.E- , t ·e9 i ... ,.,, i r1·3 •Jt~ ~ t"'09raM co·.-ita i ·.-1 i r19 PREV I Cll..t~: l i ne 
7!::A5 !..01 . ..i t·~ t.~ ,. b-?3 i Yl'11 i ·11·~ o t' ~· ro9t'' .3.f1) '=Or1t .? i '(~ i r1·3 PRE'./ I OIJS \ i n r:-
~ .. 8Fti:. H j '3J·, !.:."' t: ~. SEAR1: H ~. ·:J ·j ress 
7!=:8 7 1_,711.1 1:.::,. t . .;-. '.3EARCH ' i:.!dt .. -:-:;;:, 
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78A8 H 1 9h bll te, SEARCH l i ..-.e nttoiber 
78A9 L-::1w bll t.e, SEARCH l i r.e nv.rr1ber 
78AA Hi9h b11 t.e. be9iwnin9 of Pro9ral'I cont.~.1nin9 SEARCH line 
78AB LOl.J bllt.e . be'3innir19 of Pro·;Jr~r~ cont~ inin9 SEARCH line 
78AC Hi 9h bll te , BREAK ~.ddress 
78AD L o•..i bll t..e, DR[AK addl"e:S:S 
78AE H i 9h t •:.i te, BREAK l i ne ·nur01ber 
78AF Lo~i bll to?, BREAK t ine ·.-10.w1bet' 
78B0 Hi 9h b:.1 t.e, be9 i m1 i w;i o f P r o9r al'I cont.a in i n9 BREAK l i 'ilP. 
78Bl Low'bllte , be9 i nnin9 of Pro9r<1m co 1·1tain 1n9 BREAK l ine 
7SB2 Hi 9h t •;i te , ERROR <'.d dr ess 
78B3 Lo~J b:.1 t.e, ERROR <0.ddress 
7SB4 Hi 9h bllte, ERROR l i Ile nw.-,ber 
78B5 Low bll te, ERROR l i roe ·nurr1ber 
78B6 Hi 9h b;it.e, be9innin9 o f Pro9r<1M co11t~. 1 11i ·.-.9 EPROR l i n '? 
78B7 Low bi1te, be9innin9 of Pro9rao1 cor1taitun9 ERROR line 
78B8 Hi9h b"te, OH ERROR address 
78B9 Lot~ b11 te , ON ERROR addr1?ss 
78EA Hi 9h b11 te, 0 11 ERROR l i ·ne n1.or~ber 
78BB Lo•» b 11 t e, ON ERROR l i n e nurr1ber' 
78EC Hi 9h bi1te, b<:9inni n9 of Pro9r<l.o1 contain1r19 ON ERROR l i11e 
7BBD Lo~i b;ite , be'iiinni ·r19 of Pro9r~·''' conta i nir19 OM ERROR l i ne 
78BE Hi 9h bll t.e , DATA Poi·'1ter; 8 0 i\'1dic-? t es 110 DATA l i ne ~et l c•c?ted . 
78BF LO\·' b~te, DATA P•)inter 

78C0-CF A$ 
78D0-DF Bf 
78E0-EF C$ 
78F0-FF OS 
7900-07 A 
7908-0F B 
7910-17 c 
7918- lF D 

FI ;x:El) '·,"AR :X: Al)LES 

7920 - 27 E 
7928-2F F 
793'3-37 G 
793:3- 3F H 
7940- 47 I 
7948- 4F J 
7950- 57 K 

7858- :SF L 
7960-67 M 
7968-6F H 
797Cil-77 0 
7978-?F P 
7980-87 Q 
7988-&F R 
7990-97 s 

S Y S T EM R AM C FOR O P T I O N S > 

7998-9F T 
79A0-A7 U 
79A8-AF V 
79BO-E7 I~ 
79B8-BF X 
79CO-C7 Y 
79C8-C.F 2 

79D0 ROM Ba:nk : 0~ , ROM L 0 L ROM 2 
79D 1 OPH device code : 60 ' LCD; 5C' CMT ; 58, r1C·P ; C4 ' L F·RT; C0' COM 
79D2 Un•Ased 
7903 If 55, b~P .lS$ setti n9 o f Meodul at i on c l ocl: f r equer.cll , seri ~\ outl'•J.t 
79D4 If 55, b~ P a.ss k 12:,<bo-?.rd sc~.n ; obtain ir1P•.1.t f ro::or,., ex terr1a. l dev ice 
79D5 ur.u.sed 
7906 1.h1•Ased 
79D7 Unv.sed 
79D8 l.h•~\sed 
7909 Used ( b" 0Pt1on' 
79DA If 55, i nterruPt routine address in 0P t 1on is obt-?.i ned frol'I 79DB- D 
79DB Hi 9h b11te . 1nterr•iPt roa.At i ne address 1 n oPti o::m 
79DC Lot~ b:,<te , i nt<?rr•APt ro•.a.ti ne address 1n 0P tio•1 
79DD Un•ised 
79DE U·nused 
79DF U\1used 

14 r ..... n POIJ:lT COIMBt IPSUT1Q . 
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79E0 Hi 9h bYto? of X-0::oor dir1<1.t e , in s i9\0ed b i n".r "' <GRAPH r•oode); a l s o 
•J.s.ed f'or h i 9h by t e of ar.klr <?s.s of first l il'oe to bo;- LLISTed 

79E 1 Low bY t e of' X-coord i n~.te, i r, si911ed b in ~.r"' (GRAPH Mode).: .~. \so 
1.1,;ed for lo'-• byte of <>ddress of 1'1rst I i ne t" be LLI STed 

79E2 H19h b"4to? of 'i-coordin!te, in s 19ned bir1<1.rY <GRAPH l•lOde ) ; a. l s o, 
h19h bYt"' (•f ~ddr.,.ss of la ,;t \ 1Y1t? to b e LL ! STed 

79E3 Lo~i bY t e of' V-coor•:J i r •. ~.t>? , in s.1 '3ned b i·~"·"" (GRAF·H r11ode); a.\ s o , 
lot~ by t e oi ,J,ddr ess of las t \i roe t o be LLISTe d 

79E4 Hi91" bYte .. Pa.Per rev<?r,;e reed co•i11t <co<•nt :i. from 000 1 to 0 1FF ) 
79E5 Leu.• b:1te .. P~P~,.. r'='·..,~rs'!' ro1?ed CO•J.r1t. 
79Et;; Loc~t.10.-1 of Pen <00 to D::I) 
79E7 Lo•" by to?. E' •t o<1'3 lO>I o f X-cc•or d i nate b<?• oncl a,va i \ J.b \ e ,;P a.ce 
79ES Hi 9f1 b yt e , e Yt ens i on r.•f' X-c oor·dhoa,t e bey ond .;o.v<>. i \".b I e s P"'.c e 
79E9 P.;r1 P ~r.H~eter: sPec i f i e$ t·•he ther Pero i s. t o be I'<'. i s e d or \O~H?t'ed 
79EA LlllE TVPE (0 to 9). GRAPH r•ode 
79EB Dotted-Ii roe cO<•Y1t<?r 
??EC Cllrrent Pen Po,;1ti0Yo· 00, IJ.P; e1 , down 
79ED X-roctor ho \ rJ count e r 
7"9EE Motor Phase·; s tor' ed i nto Por t C 
79EF Y-motor ho I d co1r nt er· 
7"'F0 Pr i\1t Mode : QC.) , TE:<T; FF, GRAPP 
79F1 Pr noter disable : 0F . Pen char.9e l'oode; FF, \Ot·I btr~ or head b \ C'lcked 
79F2 POTATE s o<tt1n9 (CJ to 3) 
79F3 COLOP sett 1 io9 ( 13 t o 3) 
79F4 CS!ZE s ett iro9 (I to 9 ) 
79F:5 LPRIHT Para.rroete•' ' 013 , s i n9 \ e - i t e,..,; 0 4 , c owoa LPRINT; ea, se~ i ­

co\on LPR!llT , 01, \ .~ st !t!?fl• r eached . Al ,;o 1ised ~J i th LLIST for 
m• 1M•.IM P.;rro1 ,;:i.ab l e I ir1e l er19th . 

79F6 l~i th LIHE, u~ed as cl1rectio·r1 Parn°1eter ; w1 t h LL!ST, to cleter,..,ine 
I 1n1? fe·ed.: •·J1th COLOR, to "'"·ve Pen l oca.t 1o·n. 

79F7 T"P e o f d<1.t<1. LPRHITed : 00, ·rov,floer i c; FF, clH.r ac t er s t r i n9 
79F8 Tr?r•~··:ir > t':< ,;tora9e of Pen \ocatioro dv.ri n9 Pa.Per f e e d 
79F9 Fl a9 ' f \a.9 iw:J ica.t i ro9 P o~1er•.1.P or iroter r <•P t Ir, Pro9ress 
79FA u n•A :;ed 
79F !>. Uni.• s ed 
79FC IJ·n•Jsed 
79F D r;,..., sed 
79FE IJr1•.1sed 
79FF LOCI' 11orJe : 1)0. LOCK, FF, UNLOCK 

B A S I C REG I S TERS 

Se-.J'1?Y1 r·e9 i s.t -?r·s . •As.e rJ i r1 BASI C coMP1J. t.J. t .. i 0 1-., are l oc.a. t:.ed .J.s f c• l l oi..,s,: 

7R06- '37 "'0 
7A0:3- 0F ~I 

?RI l'.•-17 "2 
7AIS- IF ~3 
7A20-27 R<l 
7A2B-2F R5 
7A3(•-37 P6 

(F\0_1 t 1r19-Poi nt acC•Jmul ator > 
( 5t:r~•ch r·e~ister" 
(Second oP ;;-r ~ nd ) 
(So:ra.tch t' e9i,;ter) 
<Scr-~tc~·, r·.;-9ister··) 
< 5·~r·~ t_r.1·, r E9 1ster) 
<To?mPor1r~ s t ora9e re9i ster> 

PGlll£T c:o.llTa --.crrnt 1- :n 15 
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E<'ch o f thes"' r·e91 s ters r;1<'."4 cc•nta i n a two-b:• to? s i <;i>1ed-b1 r1ar"4 1wrr1b'2r. 
a. f' loa.ti n9-Po1 nt tJ<?c1rnal n1n.,ber ; or" Poll'.C.Er h:> '-' dla.r.;.cter :: trir1<l . 
n·,e e19ht b~ tes 11l a re9ister .~.re u t1 l1:<?d <' S fol lo1,1s : 

B'ITE S IGNED Bl HFIR'I FLOATlHG-POINT ''>TF<:IHG POHffER 

0 IJ'1W.$E•d EXPOY1ent ( bi nq,r:.< ) l)r1u.!:: e·d 
1 tJ r1~\s<:'d s i ·~·.-. : :3~1 sPr::ici Ties - U1w.sed 
2 IJnv sed ! s t .~ 2r1ci di91ts 1..1n1;,s.;:·i:J 
3 IJ 1W S<:'d 3r·d ·~ 4th cii91~ . .. lJr11.1.s.ed 
4 B2 <to l •:lE"1'1t i f~ ) 5tr1 .~ 6th di 91ts D0 <to identif'1 ) 
5 !st b:1te 7th \~ 3 th 1:1191 t s Hi 91·, bY t i:- .• -?.ddress 
6 2r1d b~te 9t h & I 0tll d19 i t s Lo1.J b~te , .:i.ddr·&$S 

7 Unused 11 tl'1 Ii< 12th d191ts Ht'.rnb-.·r of char<'.cters 

Mantissas of C<>. lcu l a.te d floa.ti n9-Po111t nu~1bers <'re ro1J.Y1ded t o ten 
di9its Prior to disPla:., Pri11t 1n9, or stora9e . A stri n9 Po i·11ter for~ied 
b"' ex ecut1or1 o f CHR$ u.ses Cl 1i·1stead of' DO ~.s b~te 4 . 

The area 7A00-7A37 is al s o 1.1.sed f or o ther P1.1.rPoses, ~s fol lows 

The PoweruP ro1.1.tine 1.1.ses ·?.ddr"·esse:=. i'A10-14 (i'A30-3 4 in earlier ROM 
.,.1ersi ons) to terriPor·.:i.r i t :J s~\!iE' t~'• '.? addr'"es.s.e-~ to bo? s tor·ed i '"i"1tc• tt-1€' r1)E?r11-

or~ a. I l oca.t i or1 Po i l<ter;;; (RAM a.ddre;;;ses 7'F.l60-64 ) . ot1·1er Pert i ne-nt 
inforr4a.t i or1 is s t o red blol t he Po1,;eru.P 1· 01.1. t.iY1e a.s fol 101.Js ' 

7A20 If 00, J>owerdown 1.va..s b~ 'OFF ' ke~ ; 0L ti~1ed Po•,JO?t"dowT1; 02, i:.tl~er 
t~Pe Pooierdown; 04, meoior1' a l l•;o1:ation F•oi·,,ter::; have bo?en chan9 ed. 

71121 Set to othet" than :<:ero b!o< 0Pt1on w1 th 101,i ba.tteror F'c01,Jer .. i r1dicat­
i n9 need for di::;P I a!ol of 'CHECK' rnessa9e . 

7A22 Set bl:I oPt i on to i ndi ca.te ne-ed for 'CHECK' l'le:;,sa9e 
• 
A P owerdo~m resu I ti ·n9 f' ror•l 7 m !Yiu tes of nor1- use is identified bl:I 

stora9e of A0, Al, •.• , RF into addresses 7Al0-7AFF; the stack Po inter 
is saved 1n 7A30-3 1. <The 1> owerd0Hn 1n1t1ated bi. u.se of the OFF ke11 
stores 50, 51, ••. , SF into 7A10-7AFF. ) 

The fol lo\·Jin9 a.re 1J.sed in calcu l a tion of t ra.nscen!lenta.I f1.1.Y1ctions: 

7R18 Fl.J.9 ' 00, S IH, COS , o:•r ASH; 01 · LOG, LN, or EXP; 20, ACS; 40, TAN 
or ATM; 80, t'E?:SIA 1 t r;1us t b e s1ibtr.~cted froro 90 ( i nverso? t r i '3 f'ct'M, ) 

7A20 F l ag : 00, SIN; 01 , COS 

Th'.' PRINT a:nd PRUSE ro1.<tines u.s.e th'.' a.re.(!. 7A !0-7A34 to f eorr,.1 a. 
of charact '.'rs tha,t reP t"e::;e ·nt nu.rrier i c d ata f'or r•1at:.ted feor di sP I a.ll . 
sa.rr,e are.a, is 1A:serJ to f'orr4 a.n ERROR or BREAK Me:ssa.'9e . 

s. t r .. i 119 
Th<: 

The area. b'.'9innin9 7A0B i s 1.1sed as a scratch a.r·ea. in th '? i nterPreta­
tion of USING statements, a:nd i ·n execu tion of certa.in Prin ter rout i nes . 
In some of the Pr1ntin9 routines, the co·r1tents of CPIJ r e 9ist<:r Y are 
saved in 7A26-7A27 . 

POCKET COttPUTER NEISLETTER 
, ,0 . ... 232. ~- er OMU 
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anct a calculation mode to provloe people wlUl a 
ni!1Jly portaole tool capaole of serious runoer 
cn.n:nlng. Repetitive calculations may oe 
performeo by writing progrcms In BASIC or ouylng 
cqillcatloo packages Ulal solve specific types of 
prOblems. A special CALC mooe makes It easy to 
perform single catculallons. 

The b4 kllobxtes of ROM ls accorrcanleo by 
17.5 kllObytes of RAM In tne basic l.XllL Tne I.Slit ts 
equipped with four slots uiat can accept additional 
RAM or ROM ~les. Up lo 16K of extra RAM or 
2S6K of extra ROM can be aooeo to me unit using 
t.l'lese slots. 

Space Is also provided In me macnlne to Install 
an optional magnetic card reader and an 1-P 
Interface Loop (1-f>-IL~ Tne card reader readS (CWld 
writes) 10-lnd\ ITlagletlC strips Ulal ~ oold lC) to 
13 kllObytes of Information. The 1-f>-IL mooules 
permits me l-f>-718 to be comect.ell to a variety of 
peripheral devices sucn as a magielic t~ orive, 
printers and test eQ.JlpmenL 

The pocl<elable l.rlll Is powered by four· AAA" 
alkaline batteries or by an optional alternating 
current adeplor. 

Tne 718 nas a blOCk QWERTY-style keyooara 
with typing aids for facllltatlng use of BASIC. A 
separate 10-olglt paa ts used for runerlc l!l)UlS. 
nie entire keyboard Is redeflnaole. Mylar overlays 
are available so tnat users can customize me 
C()(l'lJUler for specific purposes. The display Is an 8 
by 132-element slngle-llne dOl matrix LCD with a 
large fool It Is supported by status ~lators. 
Twenty-two cnaracters within a 96- cnaracter line 
may be Olsplayeo at a lime. HoWever, since eacll 
element In tne al splay Is hl\vlelJally controllaole. 
users may create melr own sel(s) of grapnlcs or 
customlzeo cnaracters.. 

The version Of 1-f> ext.endeo BASIC useo In Ule 
macnlne provloes over 240 instrvctions. In aooition 
to c~llance with IEEE floating-point maUl 
standards, It lnclUCles enhancements sucn as 
trigonometric ft.r1Cllons anct stalls tics ope rat Ions. 
Tne language also prov1des: COITlJlete control of 
alsplay pixels, ability to maintain m.illlple 
progrcnis In memory, aynamlcally cJeelared 

sa-£0...l...E PLOTTER ~ 

RICll8nt H 01/)'Stfe, 14824 C. W8/tJRXJk, H8Cien<J8 
Hei!)?t$, C'I 917115.. sUbmlttea Ulis progr<m. You 
can use It to plot sctoeoJles over a perioo of '-'eeks 
or monlhS. 

To use It, )Al loao tne program and execute a 
RLN corrmcnl or press 1ne DEF key ana ano tnen 

"""• .. , t "Vtllf'o! rlf9 \I:~ ~llfQ 

variables, anCI me aolllty to aeflne m.illl-llne user 
ft.r1Ctlons. Furtnermore, aocJltional Keywords ccn 
oe aclded to extena tne langwge. 

A OU!lt-ln timer a11ows events to be conuoneo 
In real time. Time ano date Information Is retained 
even wnen me HP-718 ls turned oH. 

The hanclhelCI computer also nas a calculation 
mooe tnal enaotes it to function as cn aovanceo 
ca1cu1ato1. Even tt.ougn tnis mooe ts not 
programmable, it aoes provide error-cneCklng ana 
results can oe trackeCI as a calculation Is 
performea. Variables assigned value~ In Ule BASIC 
moae canoe used In tne CAJ..C mode (as well as the 
reverse~ 

1-f> plans to support me new nananela wltn a 
series of application progrtwns lnch.JOlng matn, 
curve fitting, AC circuit analysis, surveying, 
finance ano text-eCl\tlng. The firm also pl"'1S to 
prov1oe a comolnallon Assemtlly/F~TH System 
for aeveloplng special application progrtwns. mere 
will also be a user's library made avallaole for tne 
new mo<lel. PTogrtwns St.trnltteo oy users wilt be 
made avallaole tnrougn tne norary. 

Hewlett-Packara COlflJanY nas also lnolcateo 
tnat tne HP-71B will be a completely opeo 
macnlne. Tnat Is, It Is encouraging Ullro-party 
venoors to aevelop software, narQl./are ana 
Interfaces for lhe compute!. It ls making extensive 
CIOCumentallon ana a crolce of oevetoprnent 
languages avallaole as well as offering support or 
several media on wnicn software may oe delivered. 

For instance, In adelltlon to Ule usual owner's 
docl.mentation, HP Is m3klng avallaote t/'lree 
voll$TI0S of internal oesigi specifications. Tnese 
~ls contain cletalled Information on me o..nlt's 
Internal narctware ana software. Three types of 
software Clevelcpmeot l<rq.iages will oe avallaote: 
f-f>-718 Assemtlly, FORTH anCI BASIC. SOftware 
venoors will oe aole to alstrioute tnelr wares on 
ROMs, cassette tapes ana magnetic strip caras. 

Tne HP- 7 lB Is avallaole from HP autnorlzeo 
Clealers. It ls saio to oe pr iced at less tnan ssso.oo. 
For Ule location of tne nearest dealer pr.one, toll 
free, 1-800-FOR-HPPC. 

tne S key. Respond to tne ~ries ano watcn your 
scneoute be plotted rl!1Jl before y()Jr eyes• 

You can customize w. program to your own 
liking. For Instance, If, wnenus\ng It 1n uie rnont/'llv 
mooe, y()J want It to start wltn a montn other man 
Jaroarv. cnanoe tne start oale In line b20. You can 
tnen c~ u'ie colt.mn montn taoels tnat 1>e9ln at 
line 780. 
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Prognrn St:/lfJaJJeP/otter. 

10: " S"REM SCHEO 
PLOT 

JJ:TEXT :COLOR 0: 
CLEAR 

J5 :0 ] M As <l2>,B<J 
2>, C<l2> 

20: INPUT "PROGRAM 
T J TLE?", BS 

100:GQSUB 700 
110:GLCURSOR <0, - 4 

00> 
120: IF 2.S="M"THEN 

600 
400:N= J 
41 0: INPUT "TASK Tl 

TL E? " , AS(N) 
420: INPUT " STAR T < 

DAYS FROM NOW> 
?'' , BOO: B<N>=B 
<NJ $6 

430: INPUT " TASK OU 
RAT JON <DAYS>? 
· , C<N> : C<rO=C< 
N>$6 

435 : I F <8<NJ+C<N» 
>330THEN LET C 
(NJ =330-B<l'O 

440: L • J83- <15*Nl 
449 : COLOR 2:K=- 00 
450: GLCURSOR <L,- l 

3>: LPRINT AS(N 
) 

455 : L I NE <L, K- B<N> 
) - (L+l0, K- 9<N> 
-C<Nll,, , 9 

460: GL CURSOR <0,-3 
80) 

4/0:1F N=l2THEN 49 
8 

490: l t<PUT "WAN T AN 
OTHER TASK? " ,O 
$ 

48 I : IF 0 $="N" THEN 
• 9 9 

485 :N=N • I 
48/ : GOTO 4!0 
498 : GLCURSOR <0, -5 

00> 
499 : lt<PU T "WAN T AN 

OfHER PLOT?" ;Z 

' 500: I F Zs ="Y"THEN 
502 

501:Gt CURSOR <01 -5 
00> : El"D 

:>02: Guro 11 
50 0 : N-1 

6 !0: INPUT "TASK Tl 
TLE?", A$ CN> 

620:JNPU T "START< 
MOS AF TER l JA 
1'0 ? " , 8<l"> : B<N> 
=BCNJ$30 

630: I NPUT " TASK OU 
RATJON <MOS>?" 
, C<N >: C<N>=C<N 
l'J30 

635:1F <8<Nl+C<N>> 
>330 THEN LET C 
<N>=330-B<N> 

640: L~ JB 3-C l5*N> 
649:COLOR 2:K=-80 
650:GLCURSOR <L, -J 

3) : LPRI NT ASCN 
) 

655: LI NE <L, K-9<N> 
>- <L•J0, K-B( N) 
- C< N»,, , B 

660:GLCURSOR <0, - 3 
80) 

6/0: IF N=l2THEN 69 
8 

680: INPUT " WANT AN 
OTHER TASK? " , 0 
$ 

6BJ: IF Os="N"THEN 
698 

6BS:N=N• I 
69/:GOTO 610 
69B:GLCURSOR <0,-5 

00> 
699:GOTO 499 
?00 : GRAPH 
?10:COLOR 0 
?15:LINE (0,0>-<21 

s, - 410),,' 8 
/20: LINE <0, - 80>-< 

21 5 , - 80> 
?30: LJNE <1 801 - 80> 

- (1 90, - 4 10> 
/ 40 :FOR X= Jl0TO 3? 

0STEP 30 
745:LINE <0,-X> - <l 

00, - x >, s 
750:NEXT X 
755: CS IZE !:ROTA TE 

1: COLOR l 
760: GLCURSOR < 203, 

- 10) 
775 : LPR INT BS 
'76: INPUT " WEEKS 0 

R MON THS CW/Ml 
? • .. zs 

?/) ;IF z s.: "W" THEN 

800 
7B0: GLCURSOR <l 03, 

- 85 )': LIPR J NT "J 
AN" 

'Bl : GLCURSOR <I 83, 
- l l5> :LPRINT " 
FEB" 

782: GLCURSOR <183, 
- 145>: L PRINT " 
MAR" 

783:GLCURSOR <J83, 
- 175):LPRINT " 
APR " 

7B4: GLCURSOR < l 93, 
-205 >:LPRINT ,. 
t1AV" 

785:GLCURSOR <! 83 , 
- 235):LPRINT " 
JUN" 

796: GLCURSOR <I 83, 
- 265):LPRINT • 
JUL " 

797: GLCURSOR < I B3, 
- 295>: L PRJN T " 
AUG" 

780:GLCURSOR (183, 
-325 >: L PRJHT " 
SEP" 

/B9: GLCURSOR <IB3, 
-3 5 5 ): LPR I NT " 
OC T" 

790: GL CURSOR < ! 83, 
- 395>:LPRINT " 
NOV" 

791: GLCURSOR <203, 
- 105) :LPRINT " 
I 984" 

792 : RETURN 

,......, , ·-,_ 
"' -... ._.,., 1-,::; • ' • = • • 

800:GLCURSOR <IB3, 
- 90> :LPRJIH "I 
" 

B0l: GLCURSOR < l 8 3, 
- J20l:LPRll'H " 
2" 

802: GLCURSOR <183, 
- 150): LPR INT " 
3" 

B03:GLCURSOR <183, 
- J90>: LPRINT " 
4 • 

804: GLCURSOR <l 83, 
- 2 10) :LPRJ NT " 
5" 

905: GLCURSOR < 183, 
-240>:LPRJNT .. 
6" 

006:GLCURSOR CIB3, 
- 270>:LPRINT " , .. 

807: GLCURSOR <183, 
-300>:LPRJHT " 
8" 

908: GLCURSOR <JB3, 
-330> :LPRINT " 
9" 

B09 : GLCURSOR < J 83, 
-360> :LPRJNT " 
10" 

Bl0: GLCURSOR <183, 
-390>: LPR INT " 
I l" 

011: CL CURSOR < 203, 
- J05>:LPRJNT " 

WEEKS" 
812:RETURN 
STATUS l 1722 

~· - .... ....... oc:• -• • • • • • 
I I • • ' ,...., 

I : i !Ji) • • • ' ...... • • • • J-ICIHl • • • • • .... • • . ' I • • • 
U.l ' • • • ' a • I • • • • ' ' ' ' • • • 

' • ' ' ' • • • • 
• • • ' ' • • • • 
' ' ' • ' ' • • I 

' ' ' • ' • ' ' • 
' ' ' ' ' ' ' • • 
' ' __:_ • ' __:_ • • • 
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APPOIN'Tl"ENT CALEl\OJ'>R 
Tnis program can be of use to almost everybody. lt 
is partlcularly valuable oecause It gives you the 
capability of searcnlng for a key \.IOrCI "'ltnln a 
fleli:l to nelp yCJJ locate a specific ~lntmenL 

For eXC1fr4lle, suppose you nao oeen lnviteo to a 
golf g<rne on F1ioay, Septemoer 23ro. But you oo 
not rememoer tile exact time. Just nn tne progrcrn 
and select Item 2 (Find JIWQlntment) from tne 
menu. ResponCI to the prorrpt for a elate. If you 
make a mistake "'n!le entering It error- trapping 
"'Ill SClvlse you and prompt you again. Once you 
nave entereo me date, tne PC "'Ill list all your 
commlttments on mat aate. The listing wltl be In 
t.ne oraer in wnlcn you entereo tnern. (In keeping 
wit.n a goal of naving enougn memory availaole for 
a practical calendar, a ratner lengtny sorting 
routine was omitted.) wnen tne appointments for 
tne given aate nave been snown, tne program 

Progran /J{:p}fntment Galendar. 

5 :DIM MSC60)*25, 
NS C60)f 25, JS(2 
) f 2,KSC2 )f 5 

10 : "A" : CLS :WAIT 
99 : CURSOR 4: 
PR INT "APPOINT 
MEN T CALENDAR" 

12:CLS :BEEP I, 10 
0 

20:CLS : CURSOR 8: 
PRINT "1'l*MENU 

"**" 22: CLS 
30: PAUSE "l . ENT ER 

OATES/ APPO INT 
MENTS" 

40 : PAUSE ' 2 . F JN O 
APPOINT'lENT" 

50 : PAUSE "3 . F INO 
DATE" 

60: PAUSE " 4. REIJ IE 
W APPTS BY MON 
TH 

70 :PAUSE "5 . l/O 0 
PT IONS " 

75 : PAUSE "5 OELET 
E APPOIN TMENT'' 

80: PAUSE ''7 . SEE M 
ENU AGAI N" 

90 : INPUT M 
J00:0N MGOSUB 1000 

• 2000, 3000, 400 
0,5000, 6000,70 
00 

J J0: GOTO 12 
100e: BEEP J, J 50 : 

PRINT " IS TH 
JS AN ORI GIN 
AL ENTRY?" 

1002: INPUT " 
(Y/N) ? 

"; J $ 
1003: IF J $="N" 

THEN GOTO B0 
00 

1004 :FQR L=ITO 60 
1005: 1 NPU T "ENTER 

OATE <MO/DA 
l : "' ;M$(L) 

t 0 J5 : IF M$C L)="ZZ 
., THEN GOTO I 
050 

1016: lF LEN <MS<L 
l) C>5THEN 
GOTO 9000 

1020 : INPUT "ENTER 
<IPPOJN TMt:NT 

: " j NS ( L ) 

1030 : NEX T L 
J040: GOTO 20 
1050:RETURN 
2000 : BEEP I , 150 
20J0 : PAUSE '' FI NO 

APPO JNTMENT" 
20J5: INPUT "ENTER 

OATE <MO/QA 
) : " ; KS 

2020 1 IF LEN <KS )( 
>5 THEN BEEP 
~. 150, 25 : 
PRINT "FORMA 
T IS q DIGIT 

4 'ls3'Jt )1 l'OCl:f.T aJIP\ITER IEVSLE1 TER 

r eLurns to Its rnaln 11tt:mory. 
Here Is anottler example. Suppose you are 

l'l.J{'l)ing out of a favorite proouct tnat is sold only 
oy Noway at Noway parties. You cannot 
remember wnen t.ne next party Is seheWlecl. .Just 
rlXl tne progrcrn and select Item 3 (Fina Date) from 
tne menu. In a few seconds tne ~ter will begin 
displaying all of your Noway parties scneoutea for 
tne entire year! You could even speu .o..rn-.iay wrong 
ana, unless you really mutilate It tne progr<rn will 
still flna it for you! 

If you like, you can also review appointments Oy 
tne montn (cnoose item 4 from tne main menu~ 
Other capaollltles included In the program are: 
lJeleLing the appolntrnem file, saving a csta, IOCllling 
aata ana aoaing appointments. 
~raUngTlps 

Tnere a re a fe\.I tnlngs you need to remember about 
me PC- 2 and PC- 1500 PocKet Computers when 

S---REOO" : 
GO TO 201 5 

202J :X=l: Y=0 : GDTD 
2025 

2024:X=X+ I 
2025 : FQR X=XTO L­

I 
2030: IF K$ =M$CX ) 

THEN 2070 
2040 : NEXT X 
2045 : 1F Y>=J THEN 

2 l 10 
2050:PRINT "NO AP 

POINTMENT ON 
: "; K$ 

2055:KS="" 
2060:RETURN 
2070:PRJNT "YOUR 

APPOI NTMENT 
ON : " ;flS(X) j 
., IS : ., 

2075 : PRJNT " JS : " 
;N$(X) 

2077: Y=Y+J 
2080: FQR C= J TO 75 

: NEXT C 
20sJ: Goro 2024 
21J0 :PRJNT "NO MO 

RE APPTS ON 
THJS DA TE " 

2l 20:KS="" 
21 30 : RETURN 
3000 : BEEP l, 150 
3005: CLS : CURSOR 

B: PRJNT "F IN 
D DATE" 

3010 : JNPUT "ENTER 
APPO JNTM ENT 
.. ; U$ 

3012: X=0 : Y=0 
3 014: X"'X-> I 
3020: FOR X=XTO L-

1 
3025: lF US=NSCX) 

THEN 3050 
3030 : IF LEFTS CNS 

<X) , 4 ) =LEFTS 
<Us, 4) THEN 3 
050 

3035: JF RJGHTs <N 
~ CX) , 4 ) = 

RJ GHTS (US,4 
)THEN 3050 

3040:NEXT X 
3042: IF Y>= I THEN 

3090 
30~S : CQTO 3080 
3050: PRJNT MSCX); 

.. " j N$(X) 
3052; V=Y+ I 
3055 : FQ~ R= ITO 10 

0 :'1EXT R 
305/:COTO 301 4 
3060 : V$= ' .. 
3070:RETURN 
3080: PRI NT "THAT 

APPT JS NOT 
ON F JLE' 

3090 : US=" " 
3J00: RETURN 
4000 : CLS : BEEP I, 

. 15 0 
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using thls program. 
First, remember th~t ..,hen you give a RUN 

commana, all varlatlles stored Jn user memor y 1<1111 
oe JosL ThUs, you snould only use the RUN 
cornmana 1<1hen you use the progri:rn for the first 
Ume or after loading the p11wa?1 f rom tape. It ls 
necessary to Clo so tnier these circumstances In 
order to properJ y Olmenslon tne string arrays useo 
oy the program. 

Ho.., oo you star t tile program ..,ltnout typing 
RUN? Jus t press the DEF key follo..,ed oy the 
let ter A (OEF /A). 

In order to start bullc!lng up an appointments 
list you 1<1i ll neeo to cnoose Item 1 from uie main 
menu. When you oo this you will queried as to 
whether this is an original entry. If it is an original 
entry, (the first time you have entered informat ion 
into an appoint.meot file) respond with a Y for yes. 
A yes response causes tre oata f ile to oe lnltlallzeo 

4005 : I NPUT "ENTER 
110 NTH TO RE 

\JiEW ";"is 
l00B: lf LEN <HSl < 

>2THEN BEEP 
10, 150, 25 : 
PRINT "FORMA 
T I S 2 DiGIT 
S---REDD" : 
GO TO 4005 

4020 : X: 0:Y:0 
4030 : X=X+J 
4035 : FOR X=XTO L-

I 
4040 : IF H$=LEFTS 

<MS (Xl,2) 
THEN 40/0 

4050:NEXT X 
4055: I F Yl =J THEN 

4 J 10 
4050: PRJNT " NO AP 

PTS LISTED T 
HJS MONTH" 

4065 : H$="" : RETURN 
40/0 : PRJNT RJGH TS 

<M$ (X),2> ; · 
" ; N$ (X) 

4080 : Y=Y+J 
•090 : F'QR c~1 To 75 

: NEXT C 
4 !00 : GOTO 403 0 
4110 : PR INT " NO no 

RE APPTS TH I 
S MON TH" 

4 L20 :HS= '"' : RETURN 
5000: CLS : SEEP J, 

150 
5005:CL S : CURSOR 

4: PRI NT "MEN 
U--l /O OPTIC 
NS" 

50J0: PAUSE " J. SAU 
F TO TAPE" 

5020: PAUSE "2 . L OA 
D FROM TAPE 

5 0 30: PAUSE '3. RET 
URN TO MA IN 
11ENU" 

5033 : PAUSE " " . SEE 
L/0 MENU AG 

AJN" 
5035 : INPUT N 
5040 : 0N NG0$U8 10 

000, 1 1000, L 2 
000 

5060 : GOTO 5 000 
5000 : Cl.S : BEEP J. 

l50 = J~J 
6005 : CURSOR 5 : 

PR ! NT "DELET 
F; APPO IN r MEN 
T" 

6010: lNPU T " APPOJ 
NrflEl'<T OA rE 
<MO/OA l " ; G$ 

6 01 5 : lf LEN <GSl < 
>!:>THEN BlEP 
5, 1!:>0, 25 : 
PR J NT 'rORMA 
T JS 5 OJG JT 
S--- RFOO" : 

to U1e empty condition. If yau are aoolng oata to a 
file U1at a1reaoy has appointments stored, tnen oe 
sure to answer N for no! 

You can customize the vlsplay timings to your 
own liking. Tnere are three oaslc metriocJs of 
controlling me length of time a display 5tays on the 
screen o f a PC-2 or PC- 1500. The PAUSE ano 
PRINT commanos are useo in t.hls program. PAUSE 
gives a ol splay lime that h set at aoout one secono. 
U sing tne PRINT commano CO<.tpleo with WAIT 
(followeo oy a numoer), .YOU can keep the dl~play on 
for whatever perioo Is oeslreo. A WAIT val•ie of 99 
is useo in tnls program. IL is specified In line 10. If 
you would !Ike tne displays to l::ist a little Lonr3er, 
increase tne value in line 1 o. Rememoer tnat 
::illering this value will cnange all PRINT 
statements useo in the program out nas no effect 
on tne PAUSE statements. 

This program nas oeen aesigneo to fit in a 111< 

GOTO 6010 
5030: FOR X= JTO L­

I 
6040 : IF GS=MS<X> 

THEN PRINT " 
lTEM#";X; " 

" ;NS(X) : J:.I 
'1 

6050 : NEXT X 
6051 : IF J<= JTHEN 

PRJNT "THERE 
S NO APPT ON 
"; G$: GDTO 6 

100 
6052: PR iNT "SEE A 

PPTS ON ";Gs 
: "AGA I N? 

5053: CL 5 : CURSOR 
9 : PRJN T " (Y/ 
N) ?" 

6054: INPUT L S 
6055 : lF L ~ ="Y'' 

THEN 6030 
6060 : t NPUT "OELET 

E l TEM NUMOE 
~ : ·· ; r= 

60/0 : NS(F)= "" : M$( 
F' )=" .. 

60/5 : L S='" 
6080 : RETURN 
6!00 : Gs~"" : RETURN 
/000 : GO TO 20 
8000 : CLS : SEEP 1, 

150 
B005 : PR !NT '11AKE 

ADO JT l ONS TO 
CALENDAR 

80J0 : FQR L =L TO 6 0 
8030 : GOTO 1005 
9000 : CLS : BEEP 10 

• 100, 25 
91'\AS: PR JNT " FOR 

11AT IS <MO/D 
<I> REDO 

9010: GOTO 1005 
J0000: PRJNT "SAVI: 

TO TAPE" 
10020: PRINT "PREPA 

RE TAPE RE CO 
RDER" 

J0 030: FOR B=JTO 20 
0 : N£XT 8 

10040: PRlNT fi L ,11$ ( 
*>, NH* > 

J0050: CLS : BEEP l, 
\ 50 

10060 : RETURN 
IJ000: PRJNT ''LOAD 

FROM TAPE" 
IJ0J0: PR JNT "PREPA 

RE TAPE RECO 
ROER" 

JJ020 : FOR D= I TO 20 
0 : NEXT 0 

I J030 : I NPUT »L, MS( 
:i: l, N$ ( * ) 

ll040: CLS : 8EEP J, 
150 

l J 050 : RE TURN 
120o0 : GOTO 20 
STATUS ! ?689 

l'OCXJ' I COWIJ1 ER llf 11Sl£ II ER Luu. H 5 
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macntne. If yru nave an 8K memory mocu1" 
installed (wnlcn nets you HK), yru can cnarge U'le 
runoer of potential recoros oy tile cnanglng tile 
values in U"le loops at lines 1004 ana 8010, to 
sometning in tne oroer of 100. If you oo tnis you 
mvst also cnange me nurnoers within tne 
parentnesls Of tne dimension Oeclarallons(ln line S) 
LO 100 lnstea<I or 60. If yru assign too many records 
In tne dimension statements, you will simply get an 
OUT OF l"'f:MCRY error 'Wilen you try to use tne 
program. Reouce tne values used tr tnls occurs. 

Finally, If )OU nave never saved a data file 
oerore using your PC, Ulen you may oe In for a olt of 

F~TTED !"0-<TGAGE PRCXl.RAM 

Here Is a progr&n that will calculate monthly 
payments ana amortization information on a 
mortgage or l~ ana print out a neatly formatteo 
scneaule. 

The progrcwn asks for U'le mortgage/loan 
amcuit, amual '.nterest percentage ana amomt or 
monthly payments. If the montnly payment Is 
specified, tne amortization will oe calculated. 
Optionally, If tne montnly payment Is not given 
(simply press ENTER at tne ornmot.l. tne prooram 
will ask the user for amortization ano calculate the 
appropriate rnontniy payments. Next, trie stanlng 
elate ano number or payments to oe printed In me 
scneo.ile must oe provideo. Finally, tne program 
gives Ille option of specifying a wooer of extra 
payments. If on.y regular payments will oe mace, 
press tne ENTER key at tnis prompt. When 
executed tne program lists a sl.l'nmary of tne input 
oata, followe<J by a payment scr.eovle that Ul0'.1S 
tne payment number, oate, interest ancJ principal 
portions of tne payment. ano tne account oal<W'lee 
as of Lroat rJate. 

NOTICE: Tnis program was written to calculate 
mortaacie scneoules accordina to Canaolan laws. 
However, wltn a few simple cnanges It c~ oe 
aoapted to oU"ler types of loans. 

In C~, tne law states tn:it interest on 
mortgages may not oe cnargeo In a<Jvefi:e. Tr11s 
means that a 1enaer is not entitleo to tntere~t rr.ore 
often tn..-i tne mortgage's corrlj')OUnCi~; rri:q ;;,ncy 
wnlcn is a maximum of ~erni annc.1.)l!y, ThJ~. 1f 
lnterP.st payments ;,re in fact ri~lr~J rn;;rJe moce 
often than tne law permi ts (~ltCl'l ;:,s montr1i;). <r.en 
interest. Is oelng cn:,rgeo 1n .aov ... r1r,c-, .,rile~> <¥• 
appropriate Oi>r.ount 1s rn<:r.J<:. Tni'; <'• »' I.IP.~~:': o,· 
reinvesting t:le in•~rt-~t ;JOr ' lt"' .. ,, ,,,,_ r·~·«."./ 

payment at lt:': rrdlrt'}i:';f:' (.;•~ U1"ll ·r~ -:"'1 ':'tr~ 
cvrrt:rt c.o:nc.t..1;'rJ11Y.J ~~!.'- .. ... . ":t"-:•. · ,-o.:."' 
rec-~t:·. tnc: .;~~al :-r~:-.:-; r·:· ~. ""'>-~ i:i· ~: -.:.o.: 

f, '".,. 17 POCl<H trnPUl(R ~llSH!l(R 

a surprise. Ola you realize t.nal even If yoo only 
nave two appointment entnes In your appointment 
file, a tape aata save ccmmano will save .111 or t:ie 
recoros tnat nave oeen oimen>ionelJ. even thO:J91l 
most or them are empty? Yes, tne PC will save 
every Oil of tne reserved arr::iy ;pace. wnetner or 
not it contains lnrorrnatlon. Tne re >ult i~ 1.nat 
saving tne appointment file on tape will take a 
fixed amount of time, regaroless or now many 
entries you nave maoe. Have patience, plea>e. 

Tnls progr~ was SWmltteooy: Sle~~EiC/llr,an, 
5809f\tlrtn/i!¥1<1Roa<J.. Manteca_ C4 "5.JJ6. 

Program rormaueaM:Jrtgage. 

5: PAUSE " . . . MOR 
TGAGE SCHEDULE 

. .. ":LOCK 
10:REM JS83 -

Pc<er- V. HART 
MANN 

20: CLEAR : CSI 2E 2 
:8,, J0: U= I : QJM 
PN<O>, EP<B> 

30:R$•''Jan " : BS• ''F 
cb" :CS="Mat" " : O 
$ $"Apr'' : E$ .="Ma 
"J '' : FS;;" J un'' 

40 : G$•"Ju 1· : ~$="A 
ug'' : J s~·sep" : J 
s -·Oct " : KS="No 
v'' : L .$='"0ec" 

50: INPUT "AMOUNT 
= $ '' i A 

60: lNPUf " INTERES 
T<% >=" ; l 

70: C•2 
80 : I NPUT "MONTHLY 

PAYMENTS = S " 
; P 

90: IF P50JNPUT "A 
MORTJZED OVER 
<yr-s> = " ; Z : ~= 

7* 12 
100: INPUT •STARTIN 

G DATE- D<w : " 
: D, "MONTH : "; f1 
· "YEAR : " ; Y 

1!0 : Y• Y- 100*1NT <Y 
/ 100) 

120: INPUT "NO. OF 
PAYMENTS = ' ; U 

130: INPUT 'EX~RA P 
A'r"'E:NTS ? "; Z • 

!40 : JF 2SC)'' Y''GOTO 
170 

150: fOR J=0 TO 8 : 
INPUT "PAYMENT 
ii= •;PN<J > 

t SS: JF PN<J>•0GOTO 
170 

160: INPUT "PAYMENT 
AMOUNT = s " ; E 

P <J ) :NE:XT J 
170• R=Cl+<J / !00>,,C 

)"(C/ 12>- J 
180: IF P>0GOTO 200 
190 :X~<R• J )"N ' P=A* 

Rl'><l'CX-1 >:GOTO 
210 

200: N=LOG <P,.<P- At 
R ))/LOG <I +R >: 
7 l'V 12 

2J0 : COLOR 2: LPR INT 
.. H ___________ _ 

----- ·· 
220: COLOR 3: LPRINT 

"MORTGAGE. SCllE: 
DULi:. " 

230: COLOR 2•LPRI NT 

-----·· 
240 :COLOR 0 • LF J . 

USING · b i:l•~~•I! 

250 :LPRINT ''tlMOUNT 
.. :~ · ;<'l 

260 : lPRINT ''I NT ER£ 
ST=' ;USI NG • 4ff 
II~- . ~~ ·;!;'%" 

270 :LPR!NT •vE.ARS 
= : US ING ' ~ • 

. lidltl . J:h " ;Z 
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mon~n:v interest rate is give" ov 111e 1;ouat1on: 

r • << 1 • itcr <c1121> • 1 

Jn tnls formula, r • me effective mont11Jy Interest 
rate, I • tne arir.Jal interest rate ano c • me numoer 
of compo11nolng perioos per year. 

Program Opll~ 

The maxlmun run1:>er oi extra payments tnat can 
oe nano1eo oy tne program Is a function of U>.e 
amc:>u'll of memory ava!laote. Tne value Of varlatile 
8 in line 20 of tne listing sets tne allowaole hrniL In 
an u.'lexpanoeo PC-1500 tne nunoer of sucn 
payments Is llrnlleo toll. (8 ls set to 10 ana is tllen 
t1sea tCI OIMenslC>O an array navlng 11 elements.) If 
you nave aoa1t1ona1 memory In your PC you can 
Increase tnls valt1e accoroingly. 

280: COLOR I: LF 1: 
LPRJNT 'EFF. MO 
NTHLY RATE: 

290: LPRINT USING ' 
"~- ~•••P~ !i~ ~!i~ 
, i R; " %" 

300: COLOR 3 : LF J : 
LPR INT "MONTHL 
Y PAYMENTS: " 

3)0:LPR JNT " $" 

: US ING 'M ll»~ll. 
iita ••;f) 

320 : COLOR :>: I.PRINT 

-----· 
330:Lr J : CSJZE 1: 

COLOR 0: II' U=0 
GOTO 510 

340: LPR JJH ' 
DATE 

PR I NC . 
([" 

~ 
INT. 

BA LAN 

350: LPRINT ''------

·-· 
350:LPR!NT TAB 3; 

US I :-IG ' ·-•" : D; 
0S (M);v;TA8 29 
;uS!t-.G '' • Jtli~PP 
tt I• j " 

3?0 : ~ ~·1 : IF K>l2 
LET Y=Y• l: IF K 
>!2LFT K;J 

380 : S=~:T . 3 

390 : f'UR J - KTO J2:0 
~P 

400 : ~0R r !TO 8 : iF 
P"<F )( 1UGO!O 4 

20 
410: 0=EP<F> •GO!O 4 

30 
420:NEXT F 
430:G-AJR: H=C-G: A= 

A-H: IF A>0.01 
GOfO 450 

440: H=H+A:O=H+G : A= 
0 

•~0 : LPRJNT USI NG " 
•H H";U;D; il$ <J> 
; Yi USING " ~ " HM 
•#.NH " ;G;USING 
" ~llHHN . ~-";Ii; 
USING '~ WHHH~n 

;A 
d60:S•S•G:T T+H: U= 

U• ! : IF A=0GOf0 
480 

4?0: NEXT J 
480: LPRINI "------

--" : l<=Y+l'300 
age: LPRINT • TOTAL 

;USll'IG " ~H~~~ 
;x;uS!NG • ~.~ 

t;pa,_. t1p •· i S; 
US ING·~-~~~-~ 
~ "; T: LF I 

500 = ~~ 1: v Y+J : IF U 
<UANO A>0.01 
GOIO JBA 

'5 l 0 : UNLOCK : F NO 
STATUS I 1649 

To use tne program to calculate otner types or 
mortgages 01 simple Joans,mange tne tllle In lines 
to suit your purposes. Also mange Jlne 70 to: 

70 IN'IJT ~D(• A YEAArP 
ano alter line 270 to reaa: 

270 R ·I 
This program was suomtuea oy: Peter v. 

Hartmann, P.O Box 100), Stst/0t1 A. Toronto, 
C¥1tarto, CilrlaO'af'75W JX7. 

Sa'rl>le L isling hem Formallect M:Jrtage PTOl}ICTT1 

tlORTGAGE StHEOULE 
------------------
AMOUNT : $ 
INTEREST= 
YEARS = 

60000 
12.?5% 
25.00 

EFF . MOl'ITHLY RATE: 
0.01035329509% 

MONTHLY PAYMFNTS: 
$ 650 -0! 

• .... OH, ..f oC' • .#ICT ·----------· ·-., -· ' l.1'S·~ f.l U l.'.t ''·•1 ,,,,. 
"'°" &J u •. ., ,,.,, >1'••• 
' l"""- f..) e.. .... ,,. ,.,,, ,,,,, . ...... ., ..... .. ,.. ... ,. _,. 

------·-··· ".CIN ,.., , . .., .... , ,,. ,. 
~ u•J.,. •• ... " , ... &> ) .)t• • 

• '"'·~ .. 6 1t.o.J JI.•/ ,,.,, 
"""' .. ,,,_ . ' '· .... >-tlK • ·- • • e 11 . M ''·' ' ,,, .. 
• I Jn..,, t• &! f .6> J/, Lt »111 

" IJJ ..., • • 
' ' ' · 11 

JJ , • I """ " 11..1 ... 1 .. ,,,,,. .u .u , .. ,. 
" ·~ ... .. ,_ .. » . 't ,.,., , 
•• IJS-t~ I • '''- ~ " "' ,,,,. .. """ •• • 16 . 't) J • • ,.,, ,,,,. ., '""""" .. •1~.c• Jt, ••• ,,,,, .. IXloo ·~ $ 16.1> J•,,. "''" . ······--·---···--·····-!Ol"L . ~ ... ,. . ,, . ~ J•I , 'I 

" I'"""" 113 01~.·.t , . .. ,., .. ,, ,, ,,,.." ., ' ''·" "'·'' ,~ .. , .. ........ • 1>. : & U.6• »Jfl 

" ·- .. ,, ... ,. .. M , • 1 ,, .. , 
" 1,... ... ., 014 . • , ..... ..... 
II 11~.- » 6! .. . .. .... ,. ,,.,,, 
" I 'I~' 

., &IJ M ,, .. ""' •• ....... , .., • 11. !'f "·" ,,.,, ., 11";. . .. S) ai:.,., 11, "I .,,;:., 
It l""Oct .., •1: .,. , .. ,., ,,,,, . , '""-' ., e:: , ·• ••••• ,,.,, 
" 11:::.t c "' 

,, ,. .. JH•l ... 
····-·-··~--·-·-· ·-. -· .. 

"-3'~ ,,a;) I.JM ... . ., " ,. .. ,_ .~ \II._., " " ,,, ... 
" 111' • & , ., &!A.f l JJ.'\1 ,,,.. 
" :~- 0\ ,. ' ·"' ... ,, ~.,,. ,, ,,,.,__. t ') .,, ... ,) ... ,, , .. ,.. 
" , ...... f~ .. ,. .. .,,, ., ., ~ ... , .. IJJ,. t6 iro. ! t <I . t f ,,,,. 
" I).'~! •• "" 

,, 
• I . fl ......... 

)0 1·~ '° ::...:•. ,. .,, .. ,.,,,. 
" in·• 1.$ tt1.•1 .,,,. )"6/J 

-· , .,., " .. , .. .. .. .,.,," ,. 1~ ,. U}. •11 .. • • ~·~•t .. I..-., , " t.C6 ,., .. " •t'h l -- . -- -··. ·- -··-·-··-----·· 
'0'"'4. ·- 1~1.c.1 :u ... 

ro:xE I COU'\fl ( A ,_~ ( llU IS....'Wt }2 7 
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FLIGHT CCM'lJTER uses PC- 1.500 

A ne"' fllgtlt con-ciuter CUlOed tne PETREL N1$ 
oeen amomceo. The llllt Is t>asea on a Stiarp 
PC-1500 Pocl<et ~ter. A C\J1tom made 
memory expMSlon morute aoout tr.e s12e of a 
matclltlOOk expands tne memory of tne PC-1500 by 
321< of Ro-1 <nJ 6K of RAM. This additional 
memory allows tre llllt to l'lOl.O a oata baSe 
containing tile location of all 1000 \/OR stations In 
ll'le Lkllted States. This oata b8$e C04>le<l "'ltn 
proprtetory operating progrcrns enaotes tile llllt to 
con-ciute the lat.ltude ano longitude of tsiy Victor 
alr1Jays Intersection after entry of )lst tile \/OR 
loentltlers ano 1'8C!lals. The system etsi also 
con-ciute as many RNAV waypo\nts as oeslreo for 
great circle routes~ to 5000 miles tn Jengll\ Up to 
104 Intersections or 1Jayf)Olnts may oe stored oy 
tile user and recaneo by Identifier alone. A user etsi 
also aoo 14> to 127 new entries or ChangeS to tne 
YOR oata baSe. Furlllermore, a variety of fll!11t 
Pl<WYlllYJ, prefll!11t.. navigation ~ tnfll!11t 
f1.11Ctlons are tnctu<le<l ln tne C()Ol)Utlng package. 

For Instance, tne prefll91'1t capaoll tttes allO\J 
tne pilot to enter tne empty weight and moments 
for fuel, oil, seats ano baggage just once. This 
information ts retatneo by tne system for future 
use. Before eacn flight tne operator aoos tl"ie actual 
fuel ano 'We1!11t at eacn station. Ttte PETREL 
system then c~tes ttle total weight and center 
of gravity figures as well as maxlrrun gross welgnt 
ano C.G. llmlts. In fact, tile paCJ<age will store tne 
oata neeoeo for two separate aircraft so that one 
craft can oe flown wlll'lOUt losing t.ne oata useo oy 
tre ot.ner. AOCJltlonally. the llllt rianotes all typical 
conversions useo by pilots: m\les-naut\cal to 
mlles-k\lometers-feet, farennelt-cetslus, liters­
galtons-lmperlat gallons, ano 1<\logrcrns- pounos. It 
also rianoles conversions of true alrspeeo from 
calibrateo alrspeeo or Mach runbers. The system 
provides l O auxiliary memory scratcn paas so tnat 
converted rurbers can be entered directly Into 
operating programs. 

wn\le navigating tne PETREL can compute tile 

rnN'HICS Pl'O<J'CE. FOR ll-£ PC-2 
Raalo Stlack nas ~ea tne avallaolltty of a 
program calleo calleo tne PC-2 GraQnlcs Pak. It is 
saio tnat tne sofl"'aie package makes It easy to 
create cnarts using tne Raolo $nack TRS-80 
Pocket COOlJUter MOOel PC-<! COl'l'Oloeo wlU"I tne 
PC-2 Printer/Cassette Interlace. 

The package or programs can oe useo to ara"' 
six Oifferent types of cnarts: norlzontal ano 

8 tu .. )l l'OCUI aN'llllR -~E11ER 

total c!lstance, flight time anCl fuel requirements 
""1ll'l0Ut map reference. Three separate fll!11t plans 
can Ile storeo ano rlll \nCJepenOently. winos ano 
cllmo requirements are corrµ.iteo automatically. 
The Olst~ ano bearing bet'loleen any two airway 
points or geograpnic points can oe oetermlned In 
secone1s 'lol\ll"IOUt map reference. ETAs ano fuel 
requirements can tnen oe computed. using Its 
self-contalneo VOR oata oase, LORAN-C ano 
otner users can COl!lJUle ano aisplay in a matter of 
Secc:incls, tile latllUde ano longltuOe Of My YOR 
Intersection. Qily t11e YOR IClentir\er ano radial Is 
entereo to ootaln tnis Information. For a a-E fix. 
pst adO tne a!staroe. Up to 104 Intersections or 
other fixes can oe stored and later recalled using 
pst tne IClent\fler. 

wnne lnflli;1lt Ule system alos pilots tnrOl.ql 
the maintenance of two 15-item general purpose 
cneck lists. A l'lOlc!lng pattern routine aisplays the 
proper pattern entry proceo.rre anCl provides a 
COllltOO\Jn t\rner for tne outtlOl.nel leg. If you Input 
tne final approacn course, c!lstance ana "'1ncl, tne 
PETREL will compute tne time to mlsseo ~roacn 
ana c!lsplay a couotdownlCOlCltup timer "'ltn M 
alarm. The p1ograrns are oeslgneo to keep lnfllgnt 
key plA1Cn\ng to a mlnlm.irri. For Instance, tne 
Olstance-Tlme-Fuel program allo"'s the operator 
to enter just lhe distaice, leaving the speea ancl 
fuel constmptlon as tney nao oeen prevtously 
CJefineCJ, ano quickly obtain a current reao out or 
the fllgnt time, fuel usea ana ET A. 

The PETREL Fllgnt Computer Is tne result of 
several years of progranvning ana engineering 
development worx. It represents one or tne most 
powerful applications of a pocket C<lfTP..Jter ever 
anno..nce11 ll uses a corrolnallon of macnlne 
language ana BASIC routines plus a comprenenslve 
YOR clata oase stereo on ROM. The PETREL 
currently Is prtcea at $695.00. For more 
Information contact: Somerset Engineering 
C07pg1y, P.Q Box 14, Caroflf, MA 01742. The 
ptw:lne runber ls(617) 369-1090. 

vertical bar cnarts, oar-seg:nent cnarts, point, line 
ano pie charts. 

Data may tie entereo from tne 1<eyooaro of l.l'le 
PC. It Is turneo Into cnart format using 
combinations of labeling ana sriaaing. A oata file 
useo In a cnart C<W'l tie storeo on cassette tape ano 
useo to create another chart. 

Tl"le paoKage retails for Sl9.9S In tne U.S. at 
Paoio Shack Computer Centers ana ot.ner Roolo 
snack outlets. 
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JNSICE TI-£ PC- 1500 
This Is a continuation or the series by N:JrlinRooer, 
Q07 N:Jrlll Jst Aveni.e., MarSllalltowrz, /A 50158. we 
pick up in this Issue from where we left off In PCN 
Issue 3 L wilha recap or Information relating to the 
use of R AM in tile PC-1500. (This Information also 
applies to tne Raoio Shae!\ PC-2.) 

Then Nor:ln goes Into tile subject of ROM 
routines useo In tne PC-1500 (whicn are again 

generally applicaole to lhe PC-2~ There are many 
routines witnin lhe BASIC ROM l/\al may be of use 
to machine larn,uage progr<YTmers. Norlin has oone 
an amazing Jot> of uncovering these routines and 
provloing a synopsis of tnelr capaotllttes. Space 
does not permit the putllicalloo o! all the ROM 
Information he has oug up In this iswe, so IOOk for 
more In future edl lions of POV. 

THE E:A S I c: S ;TFtC: I-'.:: 

The BASIC :;t.;.ck, I oo:ated 7R3::::- 7AFF, inc I •J.des °" FOR sta,•:k , a GOSUB 
st.3.Ck .. ;11·1d ear1 a.r · i t~·ir•1t-t i i: st?ck . 

The FOP. l ocoP s t .3.•:k be'3ins a.t 71~33 . IJP t o 16 1°: .. ;,f's. ''• ·~"' bt? Pt?ndin9 .i.t 
a si ·.;e'o) t i r~e ( if t he BASI C s ta.ck i s not re·~u. ired for ott·,;;.-· Purf'os es) . 
E~.c~~. FOR t"'i?9isti?t"' cor'tta.ir1s 12 b~te-s .. v.sed ~.s fol l•Jl>J=.: 

•3- 1 Meo·1or,; -address o f c o nt ro I va.r· i ab I e 
2-3 Te-s t "'a. \u.e ( b·1 s.i9ne·d binary ) 
4-5 SteP size ( i ... , s i 9Y1 i:d bi Yl?. 1'"~ ) 
6- 7 Address o f n e xt s t ater.-.e·1·1t f•J l \ m.1 in9 FOR ; P \1.1s 8•!! i f 'foot t he 

t .. i rs t s tc ter•iE"i"1t in ~- l i r1e . 
8-9 MuNbet• o f l i 'l'1e c o:.r1t.3. in i r.9 th<:- s ta. ter~ent f •) l l OcJ i n'.l FOR 
A- E; Ad•:1t·· ..::·ss of· be9 i ·.-,n i ,.,-;. o f ~ , .. c.9:1··A rr i Yi P t'·n~r·~~.s 

GOSIJE r-et 1,1.rn -".ddr.zsses <.r e s t a.ck ed be-9 l'io'o'oi n'.l a.t 7RFF , Pt'oceed i n9 i '1) 
r e.,.te-t'"·se d it .. E·•:tio·.-, tl1r··~'J.9t·, rr1er11or~ . IJ~ ti:• 33 r ·e·t:.•.1r··r1 a.di:.:h .. i::-~.S'?S rr1 .:.~ be 
Pe'ood\ w;; (i f the BASIC stack i s 1-.o t r·equ.iro<d for othe1' ~·11rPoses) . Ea.ch 
GOS t..IB r·es.i s.ter cCY1t-~. i -r1s 6 l:,;;1 t es, ~.s f"o l l 01. .. 1s: 

~•-! A•:J(lr-ess of stat;<rroe-..-1t f o l \ 01,iir.9 GOSUB; P \ u.s 80 it' not the- f irst 
s. t~. t~ri-1er1t i r1 .~ l i r1.;- . 

2-3 t·~ •J. r•·1ber·· •:•f l i r1i: Ct)~·. t:.a.1 i"1i r 19 tt·1E· stci t €'rf1i?'1'1t f '•) l l 01 .. .1i r19 GC1SIJE: 
4- 5 Addt·"ess r,,.1f b i?9 i nr1i r19 of' Pr·o9r··ar11 in Pro·;11 .. ~·s::. 

Tt·1'? s~· Cl,C"=· b~t··•'?E''li t he FtJR a.rid ( i (ISIJE: s t~.·:ks CC1r1·1~ r l ::.i:-s t•··~ .;tt .. i t: .•. ,,,.~t i c 
sta c k / 1.i1~1 i c •·1 is 1.1.serJ b '.d tho? P e-.r·s i r.~ t"'O•J.t i ·1'"11? i 1·, i;-.,,. .. a l 'J .:t t 1 119 ~xPr~ss i c111s ~ 
P·~"1i•:J i ·1i9 ·1'll.1 F1i?t'· l c: d-3. t.,3 < •:ir' s t r· i )i;3 Poi r1t.e1~·s ) l·J i l \ b-? stack ed ( i ·r, 8-b~ to? 
b l •:•ck s ) s t:.c.rt i r~9 ~.t 7A.3C.. o r · a t tf"t4? l i:·c~. t;.1.:)Y1 f·i::·1..•.1... b~ t .i?s c. t ' ter· t t'1e l ~.st 
~o:ldr··ess IJ.Si?d f ',:.r s t or i 119 c. FOR r·"o::-9 i stet' . c:od>?S. rt-Pt""4E'S€' \*1 t i l 'l9 p €''t1(J i (19 

1:•Per .at i o·r1s .;r ~ st:.~ i:k '?d i ''°' r·e\1-?t"'S.>? d ir ~·ct ior1 t~·, t · 1:11.1:~~-, ri1o;- r.1or·~" / st<?.r t i r19 a.t 
~;>AFF J 0t" 3. t the l cu:~. ~ .. i -: • .-. j IJ,St Preci:-dt Yt9 t:.t·1e s t~.·=li- erj G1jSIJB f ·E'Si i s t io?f'·S . 

E;.. ;:~~. F"iE•\'11:i i 'f'19 OP~ r".C-. t~ i o·.-. CO•:Jo:> C•JYtt :i.i r1.=. t:.lJ•) l:1'.:1 t:.e s .' (:• f ' 1 •. 1f·1 j i::J·· t i·1e f i , .. st 
l .-1d i cc. t e-s t~·1 0:- rr· i or' i t :i <:.if · t. ~1e- •::.r:· .;:•t"~ ti •:i·.-1. Tf .. ,i;,.;.i::· t"-=-P r"'i?S'i' ,·,ti '(19 t .. urict i oris 
c1:i ,.,~ is t rot t ~ -,.;- t .r;l· t?'i'• ci:11:fes . ( Tf-,t? t -:ik .:·r1s t· ·:ir Sf1R ~Yid PI t' 0P r es.~;·,t. t.f·1.:-
corr·e-2.P or1ci i rr3 :.~ r,.1t•o J !· . ) Tf''o? o t:J·1·1 r· ~· e- ·1)di r1·~ or::- e-t· .:it .. i OY1 C•Jd~·$. fo l t ~'w : 

84 5E 1· 70 51 OR ,,., ... 
O·"J ;:.· 1 <:,_ l9'1'i ·-: ~· • ., ·1·1-:i .~ 7(1 5~~1 At·~ D 
·:·;. .... ~.~ 

"c t,l;:J .;:;c r.••r•1r•1 .• ;;: .:-P-? r" :1 ti l"1·3 .:e r·91.1v1~1it·.; ,w.- . 
<:·.:: • ::·H f 
·=- 1 .. ?It 
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8 1 2B + 59 '.:<X 'v'ar j '-'.b I .;, 1f 1..;'l. fil'i? 

80 06 :>= 
80 05 <:: 41 xx v.;o,ri <'-b 1 e Y1.3.ri)l? 
:30 04 "' 
813 '32 " ·' 40 80 @( 
80 0 I < 20 ~.,. 

,£.. • .., l eft- P a.renthE-s is 
:30 00 <> 

::: '-r' ~:TE t·1 F.: A t·1 

7B08 Unus.E'd 
7B09 Ccu..1.nt E-t' for ti~io;, th.~.t '!. kE--; i s held dOt.J'f1 
7B~•A Hi 9h b> t e , ti~"?d Po1.-Jer .,::JOl·!l'I •: ounter ( c o•.1.nts. fror•1 FE! DID to FFFFFF) 
7P.0l: S~cor1d b::t te , ti r1·1ed Po 1 . .,ii?rdOtJ'e"1 co1.•.Y1t er· 
7B0C LoJ...J b~te ,, t irr1i:d Pot.Jer"dOtJr1 ".:Ot( '(1tP.t'· 
7B0D C1.tr~sot .. Bl i r1k cou.r1t..;r· <·=•''J:nts frori·1 80 t .:i FF) 
7B0E Cu1•sor Cc·r,tro 1 P '.'.rar•>et e r : 80 i ·r·d i ca. t E-s dOIJ'fi '.'.t"row k eo; req u ired t o 

COi-it i '1'1ll.E' P rC•~t--.3.Fl >?XE'•:t.lt i 0 '11. Otl'1er bi ts. C0)-1t rc1 l CUt-.sor t-.E'p l?C.t . 
7B0F Ke~ ~l.atrix code!' f or dePr<?ssed ke;1 

S T F.: I t~C; E;l_IFFER 

The 8 0 -bY t;; St r i 'f •SI B•J. f' f <? t-., l -:>ca.ted 7B 10 -7B5F, o:or,tai '115 tf·,;; codes f•Jt' 
ch..J.rai:t~r· $tr·i r19s f'c•t .. med b::J tt·11:- Par-.s i r19 of· s tr· i r119 e xPres.s ior1s . 

Ti1.;- Stt" i Y19 B•.1.ffer .a:nd 01.1.t P•.•.t P.L•.fft?r tc•9eth~r· for rr1 :J. t.1?r•1P 1:;r·~, t"'.:! '.:.tc1 t .... ~:a:i: 
c.t"'o?.3. i r1tc1 1.vf·1i c~·1 t l1'? Pre· .. 1 i OIJ.s 1:0Y1ter1ts. of t~·1e Di $ Pl ~::f B1;.ft .. i?r ~.re sc:~··t;:-d , 
d•.tr i ·rt9 di s P 1 .:i.::i o f· a P r·o9r--a.rr1 l i ·r.e at .~ .. ,, e x i:c•J. t:. i 1J'r1 •"I.a. l t , C•r· d1.u ' i ·n9 tt·1e-
di sP \ a;i of a BREAK l'1essa9e eor RESEF~VE terr,p l a.tE'. 

Cer· t.:J. i r i Pt--i ·r.t .. ir19 r ... 01.1.t ir1es 1J.S'? Pc1r· t.i~·r1s 1:i f t .t·u= Str·· i 'f19 Buffe r· as .~ 
s•:r' a.t c l'1 at"e"3.- Addre~.s 7B 1F i~. used a.s a f l a.9.- co·nta. i ·ni Yo9 00 f or LL I :3T 
a:r.d FF f'Ot' ~.1,.1.to Pr· i r1t o f' tt·1e lr1P1.1.t B1.1.f·f·~· t "' co r1ter 1t.:=. i r, itr\rr1ed i ato? r•1C••:Jo?- . 

C1 L IT F · LIT :E: L I FF E i:;;: 

The 80-b:,ite (hJ. t.P•J.t B•Iffer is l oca.terJ 7B6<3-7 BPiF . 

Tt-'11? "=Od'!'s f Ot"' t~1e •:t·,~. r---3.•: ters to bi? di s P l a,:iE'd i ·11 i--e sP0 ·11sJ? t •J .:r. PR I t·~ T J 

PAl..ISE'. ,. Ot"" .i rr1rt1i?d i a t.o:- c:~. l ·::•,.1. \ .;t t i o r1 . ~.re s tor"'e<l, i ·n t.t·1e , .. e·~ IJ. i r--ed f·1Jt~r"~ t:. .. 
i ,~, .3.ddr'?s~.E·s 7B6'3-7B79 . < C1Jde-s f ·cit-· ·111.1.rr1er · i c ·~1.1. tP.1.1. t .:1.r ·e f irs~ ~· l ~.c'?d 
i r ito:. t h e 7A 1 t;.1-34 ~.rea, .. t~ .. 1e-r1 t r·..):11sfet' r·o::··j J·1er·e tc, cc··n:str·1.1,,: t tl·1e i:.J i sP l ;,y .: 
'='.Odo:·:s f.:11'"' $. t,.,-. i r•9 r:iL1.tp 1.1 t ~.t··~· t t ·· ci r1::.f·e r·r i?1:J f'r o r1\ tt'1f:? ·_; t , ... i '1•9 b1J. f ' f~r' . ) 

l~ith LPF.' liH .- the ch<>r<icto;;r s rel'rE-sent in9 ow.Meri ·: d "'.ta. t o b<? f"1• i nt.•;d 
-3.re s t o 1-·':?'d .. i .,., t.J·,e- r · -:-q 1.1 i t"'e1:j +'or r··1~ t . i ·,·, t t·1e .~r··'?~. 7Bf:a1-7B3E . Ar1otl1e·r' 
Por·t i c•n o t · r .. r1.: Ou t,P1>.t B•.1. f ' t .. ~·r < t?Y1d i , ,9 7B7F > s11?1' ·.1es .!ts ~ sc:r ~ tc•·· a.r· '!:· ~. 
1.1.sed t o t .. o rrri Pr i r1t.i;-rJ C~i~r~ c t o::'t"'S . OtJ·,;?r· l •:11:-3.. t l 0 1)$ ~ t"i? 11.S•?d ~ s f i) \ l 1j 1 ... 1s: 

7f:A9 R l i Y11? fi?e1:J ( t'o:1l l o 1.J \y,9 Pt .. i1"l t i·r.9 ·, i ::. s P-=-·: i f l o?(J b~ Q4 
7BAFI t JS I t·~G c;:-.:J it i rt·~ c~·1 .:i.r.J.ct>?r~: 10 . cc1rtH1)~. ::.o: i:· ,~r~.t l O:fl • ,; 20.. f 0:11 .. 1: -:-d s i 9r1; 

40~ as terisk t i lt ; ea .. sc ientit ic 
7f:HP, IJS I~~(.; 'f11J. r~1bo?r· o f •::!·1ard•-: t E-r·s Pr ece•jir1'3 rJ~c1rri.:t l F' O t 11t. 
7BAC 1_1~: I NG r 11.t,rt1t•E·t' o f · r:~-•. ~.r;.: o: t '!'t"'S. i Y1 s t..f"'· i r 19: 00 i f' •J·r,=.,D -:··=i f i -?d 
7 E:A[1 IJ::. I NG i'•' ' r<1tJo;-r· o f· c~·.a.r"~. ·: t e t· s i (1•: l 1.1.d i '(1·3 ~. r~d t· o: .. l l 01_.J i ..-,·~ 1Je-c i r>~. l r:· •.) l 'f.1 .. 
7'BRE Hi ·~t-, 1:•'.:ft.,e , S..? '-'t:·ci \1~ \ 1.,1 .;- t;•t .. t·· .;- •-;ii ~to?r· 'r' 
7BAF L i::i1.1 t •':' t. ~· .. :;~ ··t'?d .,, .. 3. l u €' of r·i:''3' i; t: o:·t.. 'r' 
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r., ~Ph1c ~·ri r1t1119 1·-:.1J t: l"-S l.lse the area 7892-7BRD to store coordi 11a.tEs 
of Pr·1 ,,t; ;P~·c if1ed I:»' LltlE or RLJNE stater•1e11ts · as •-'e ll as of the 
Pre~e-Yot locJ t 1no'o. Th<> f<:> l lot.oiw3 a.ddr esses a.re a l so •.<sed: 

7BB3 F1 19' 00, Line; FF, Box 
7B84 Ct;.1.1r1t ,,,f r1 1..~r•1ber· ot l i Yle S€'3rt1et~1ts to be dr"'.a.1 . .,1·.-, 
7BS5 FI ~9: 00, LI NE. nOl •Z!?t'O• RLl HE 

Pt i·~r to 1"e•:ord1n9 (or l ocatin9) a. c• s.~<>t'? fj \ e. a head"'r i :;; f or1•1ed 
111 the O" t Put f;._offer , located ~s fol lows. · 

;-'860-67 
7B68 
7869-7:3 
7879-81 
71382-8'.3 
7B84-8'g 
7£86-87 

Lead- ! r,; cons 1st:;; o f the b~te:;. I 0. 11, ... , 19 
F1 le tl!Pe ' 00, ML: 01, SRSIC; 02· RESERVE, •)4, data 
Fi I e ,-,a,,..e ; no.1 l l b:,e tes i f ll.\1SP ec if i ed 
U·l"ilJ SE'd 
Be9iwrdw3 M!?W">t"~ a.ddrt;>ss of' f1 \ e, 01ot used f or data f i \ es 
N1.111,ber of b~ t;es. ii; f i l e, l <;>ss I ; Z\J'ro for rJ a t a f i l e 
Sta.r t i Yo9 addreg.s t~or <1•.<to1~at. i c e xecut i cm , ML fi \ .,.,;. 011 \~ i 
if not sP.,.ci f1e-d, FFFF. 

Dl•rin9 a. loa.d oPer~tiOY•· 1·1eader i nforl'l~.t1on rO?a.d fr·oM the recorded 
file lS stored i Y1t o the O·~tPut bt.•ffer ~s r -:-1 loo.is = 

7A9 1-AO 
:'AR1-A9 
7RRA-FtB 

7AAC-Fl[I 
7AAE-Ft F 

F i IE l'IJ.W? 
Ur1•Jsed 
BC?9 2 r1r1 i ..-,·;, r··1';? rnor~ addre-ss (used ,,,h~rt CLIJAD t·1 st~ t '?ment doi:s 
riot sP 'ecif~ 3 V'i 3ddres::.) 
t4•_o.11,bo;;r •:.I' bll t es in f i I e, I ess I i z<?ro f·or .:Ja ta f i I e 
St<11't i r13 ·~dr.lr·<:>$S f'C"' 3,u t.m~.;i, ti c execo.•. t 1 on of 11L Pro'ilrarri 

I N P LIT B LIF F E R 

n-.,.. 80-b~te !nPut Buff .. ,-. located 7B80-7BFF , holds the codes for 
<har~ct•"'' ~s thP~ ~r" ent;;>red froN t he l'e11board. It i & <' ls.o •.1sed for 
s.tor l n9 codes th•t forl'l i'llP•Jt P•'Ol'IPts, disPh.11ed Pro'3ra•'• \1Y1es., 
eYPr<>e,,01-c.ns to be <?v~ lvJt"'d lT1 iMl•H?diate ••lod,.. , and disP I ~11"d PESEP.VE 
l'<>:J r t~r.,e,; . 

U S ABL E RO M S U BROUT INE S 

The I i s t o.;h1 c h f o l \01.;s. icont a ins i'o1f'orMation rO?l a.tO?d to a nvrtiber of 
= •' l·.r ,. ... 11 t i ·11l!s i Yi ROl·l t~··~ t ..J: r' -r •J.:.ab l e i "' user"' rfta.cF11 ne-la r19•J ~ 9'? P r'09t"'~ rtis . 

A :st•l,ro1,1tir10? that is addressable a s a Vector Call wi It be llsted ~s 
r~ I I 1;r,': the address of the subroutine l4 1 l l fol low, in P~rentheses . 

C L EARING A N D MO V ING 

ELOCI S OF r·1EMOR'I 

C'• l I P.A <F:'63) cl .,.3 rs t f·,e conte;'o ts. of Mer~or~ fro•~ a.ddr e&se,;, X to X+IJL. 
P~<!f1st-:-r 'r' i ~ '°'''t aft'ecte•:I . 

'=·• brc•11t11l'? n;.cc:, c\~1t"~ r·1~ff'1or~ f r or•1 -? ddre::s.i?s X to X+IJ.: R'?9l $ t~r"' Y is 
t•nt: :aff'?•:to:d . 

l'CD:ll COIPVIER llEVSl.ll Tla l_. )l 11 
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St.Jbro•~• t1ne D3C7 f : l ls. r...~rilOr"~. ft'Orf\ ~·:Jdt-'?S":P~ X t.:• X+IJ .. •·•i tt1 the b!.'tE­
cont ained i n Re9 i ster A. Re9 i ster v is ·,·,ot ~ff ec:ted. 

CLEARI NG OF BUFFERS 

c.~\\ F2 <EE71) c l ears t he Di s F' \ .3.:; P.11f fet' <7600-764D <>.rod 771')0 -7740) . 
Re9 i ster 'I i ;;, rio t aff ected . 

Subrout ine EF8 1 c l ears. t he OutPu t B11ff er < 7BF.'1-7BRF L R.,.c., :. t . .>r 'I i" 
riot affect ed . 

Subrout ine Dl32B f i I \ s the h1Put P.•.1ffer •~1th OD codes. Both Re9 1ster 'r 
arid the lnPu t li•J.ffer PointE'r <788B) ~··e S"'t to l'tJint, to 7BBO· th<? 
be9 i'lrn il'•9 addr>?ss of the lnPv.t B•.1ff<?r . 

DAT A TRAMSFERS TO BUFFERS 

Ca\ \ 94 <EC5C) c:oF' i es t~1e contents o f addres;.\1's X t o;. X+UL- 1 i r1t.o the 
Out Pu t BL1f fer , s t <>.rtin9 .~t t~1e Pos i tio·r1 s rec ified b::1 the OL1tF' u t 
Buff er Po i'o1t er (788F). Jf insu.ff ic i e 11t rooroi i s 3 V<>. i \ ~b l'?· f l •9 C 
W i \ \ be SE't . 

Subro•J t i ne EDC 1 c oP ies t1·1e contents o f the Dt s P l • 'J Bl1ffe1· into the 
~rea cont a 1n i n9 t he Str1r19 3nd O•J.tP•J.t B•J.ffers . Svtor· o1Jt trr'? EDDS 
c:oP i es thes e c o:.d<?s back i n to t he Di s.P \J.~ B1J.f f er. 

S•.1broL1ti11e FBCB, •.• i t h C c l ear, coP i es t he car.t e nt s o f t he s~ 1'1n9 
Buffer into t he OutPL1t B1Jffi>r . 

sv.bro•1t i r1e FBCB, •.•i t h C set. coP ies the co·n t eY1ts of t.h'< Out P•J t. B•1ff.:r 
i ·o1to t he S trin9 B1.1ffer . 

FLOATING - PO INT ARITHMETI C 

The fl oati n9-Point rou t Ine s. v.s'! the BAS IC r t91sters \oca.ted at the 
f o \ lowin9 addr'!sses : 

R0 : 7A00-7A07 
R2 : 7A10- 7A1 7 
R6 : 7A30-7A37 

R<?91 s t'!'r R0 act.. as a f loa. t i r19-Po i nt acc•.1.111•.1. l a tor, ~J i th R2 conta.i n i n9 
tl'>e second o P<?ra.nd . Re9ist er R6 is used f or t e 111Porar!I stor.a.9<t; excePt 
as no t<?d, it is •J.naffected b!I the fl oatl n9-Point 3.rl t hrtie t : c r o•J.ti ne s . 

Th<! B b~tes in a f\ oati n9-Po i n t r e9ister a.re 1.1.sed 3.s f o \ low~: 

B\lte 0 
B:.ite 1 
B:i te 

., 
v 

B:t t e 4 
B~ te ~ 
B!!te 6 
B!l te 7 
S'.tte 8 

ExPonent <In s i 9ned binar !I ) 
Sign : 00 = + , 80 = -
1st and 2nd roiar. ti s sa d i9l t s (binar~ -coded deci111a \ ) 
3rd and 4 th rtiant i ss.~ d i 9 i t s 
5th .n1d 6 t h Manti~sa d i9its 
7t h a nd 8 t h 111a nt i s s •. d 19 ! t s 
9th and 10 t h M~nt 1ssa di 9its 
ll t h and 12 t h 111a nti ssa d19 its 
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PRELOADING OF XH AHD YH 

Jn the c:<ise o f c:ert!liYo i nd1c:.1.ted r ot•t ines, XH and YH Must c o11ta i n 7A 
Pri or to .-xet.:•J.tion of t he r o•;tb·,e . 

Ca \\ 54 ( F7E0) •·!i I \ \ o\•j XH a nd 'tH '·-'i th ?A . 

IJ ,, \ ,.,;s other~li st? Tooted, botf·, XH and YH •·Ji\ I r.:ont.~in 7A f o l \owin9 
'!'xecv t ioY> o f aY>:1 of the fl ".'".ti 119-Poi11t ar 1 thMet1c ro1.1tines I i s ted. 

DATA TRANSFER BETl-IEEN R0 AND FIXED VAR IABLES 

\lari,b l o int o R0 : s•Abrout i Y>e DC20. Pr ecede b!.' \ c a.di ng X tJ ith i Y> itia\ 
•rldr_,.._.., o f ·~<>.r i d.b l" . ' Fo l l <>wil'l9 <:x<>c•;tion, XH a.nd YH w! l l YlOt 
ioece;s.lri \!,j COY1t~.!n ?A. ) 

R0 into v~ri ab\t?' s ubrou t i·no:; DC0C . Precede b~ l oa.d in9 X wi th in itia. \ 
a ddr,,ss o f ·;ari ab\e. Re9ister Y 1.;i 11 be •.mcha'(l9ed b~ t his routine . 

The ! ·n i ti J l addresses. of f ixed m.w.erir.: va r i ables are as f ol l ot;s : 

A 7900 
B 7908 
c 7910 
fl 7918 

E 7920 
F 7928 
G 7930 
H 7938 

Cl.EAR I NG OF REGISTERS 

1 7940 
J 7948 
K 7950 
L 7958 
M 7960 

t· 7968 
0 7970 
p 7978 
Q 7980 

R 7988 
s 7990 
T 7998 
IJ 79A0 

\I 79A8 
1-1 7980 
X 79B8 
Y 79C0 
2 79C8 

•.~ \~a·· R'3' C<J. \ I EC <F757> . Re9ist e r Y I ,;. unc~·1a.r19ed b~ tl, ls ro•Atl roe . 
Clear R2 : Subro•J.t ine F753. <XH a.1·1d 'rH r~ust cor;ta.i n 7A. ) 

DATA TRANSFER BEn tEEN PEGJSTERS 

P0 into R2 Cal l E6 <F700) . 
R0 i nto R6 Call 80 <F707) . 

R2 i nto R(1. Ca l l 56 (F73D) . <XH a.nd 'rH r~us. t conta.i n 7A. ) 
1"2 I I) t ') R6 · Subt··ov. ti lit? F70 1. (XH and YH Mi.I.S t contJ.i )~ 7A. ) 

R6 intco f'·n : So br·o•.1. t. i. 111? F737 . 
R6 int., F,'~ . L· Ca. I I 68 ( F7 15) . (XH a.nd 'r H rr1•J.S t COi1t ai \'1 7A. ) 

E'>'ch~ n"'e R•il . R2 : C~ l \ 66 (F7B9) . (XH ~nd YH r<11Jst t.:ont a i Y> 7A. ) 
EYCIVn"'e 110, P6 : C~l\ 64 ( F7B5> . O".H il.ood YH MU.S t contai n ?A. ) 

DATA TPAtl'!.FEP BETIJEEN RO AND BASI C STACK 

r~,., BA~IC ,;tar.:k , \ocat.;;d 7A3C-7AfF. Per•11 ts uP t o 24 PIJSHes of' RO. 

PIJ<:;H R•~ 1:>roto BAS! C sta•:k ·:;o~br•ou.t i ·,);; OBF5 . 
POP R0 from E:ASIC stack : Ca. I I 30 <DCl6) 

ARITHMF.T Jr, OPERAT! OMS 

A I \ •:<' l cv I ~ t ed r t?~•J I ts ar-e norM~. l 1 zed . •J 1t h •Hod er f I OLJ to zero: PJ ch 
1:1')(1t'l\11::..: 12-d1·;.1t f'l"l,:Sntts-~ 1. Ca.l·~·.1l .3.tl 01i o r tr 1·:.onor'1e t t' lC f 1J.l'\Ct l 0 '1'lS 
.:a,,,:J t t,'?it"' t 11versie-s 1s b.\:i~'J OYl tt·11? c11 .... r'!'nt. t ,..1Qo· .. 1or··~tr•1c tilOdll?' s~:.tit19 . 
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If a:n ov erf l ow results or an i\ \ C"9'-'. l 0Perat 101) i s '-'.ttC"r•Pt11d. each o f 
thes.e r-oiJt i nes ~ii l\ t erm i na t.. '" i t h f \.~·::; C s et, and a.n C"r-r··or code i -r1 UH . 
l nC \ \.lded a.r e ERROR 37 <overf' \ O\J) , ERROR :;:s Cd ivi,;.i or, b~ z9ro), and 
ERROR 39 < i l l e9a. \ f'u net ion i n i> •J. t a.r9urr1>?1;t) . 

Re+R2 into Re : 
R0-R2 into Re : 
Re• R2 into Re : 
R0/R2 iYlto R0 : 

Ca\ I Fa <EFBA) 
Subroutine EFB6 
Cal \ 7E <F01A) 
Ca\\ 59 <F084 > 

Rl31R2 into Re : Subr out i ne F89C <Re9 ister R6 1Jsed> 

R0* R0 i r1to R0 : Subr-ou ti ne F0 l 9 
1/ R0 into R0: Ca. \\ 6E ( F080) . <XH a.nd VH must co·nta.i n ?A . ) 

-SQR<Re) int o R0 ' Su.br-o•i.tine FeE9 

ABS<R0> into R0 = 9ibroutin e F597 <X, v, and R2 wi I I be u.ncha.n9ed. ) 
INT<Re>into Re : Su.brouti ·1)e FSBE 
SGN<R0> into R0 ' SV.br-outi n e FS9D <V a.nd R2 \Ji\\ b<.? • .. mchan9ed . ) 

Rou.nd R0 to te·n di9 i ts : SL•.bro•J.ti ne F932 ( Y a11d R2 lJi l l be 1.mchan9ed. ) 

3 . 14159265359 <Pl ) into R0: Subr-outine F5B5 . <P l <'. \so s tored i11to 1?2) 

LN<R0) int o R0 ' Subrottti ne Fl61 
L00( P0) into R0 = Sv br-:>Ll t ine Fl65 
EXP<Pe > int o R0 ' Svbro•J.t i n e F ICB 
!WIR0 i -nto Ra : Subr"ou.ti ne Fl 04 

SHl<R0) I r.to Re : S t1 br"o11 ti r112 F3A2 
cns( R0> i l"if:.() R0' S1Jbro1J. ti ne F39 1 
TAN<R0> into Re : S •brout i ni? F3<lE 
ASN<R0) i ·nt.t:• Re : SJbrou ti ni: F49 A 
A<:S<R0> i ·.-,t o R0 ' S.tbro•Jti n e F492 
AT~lf P0> il-,t 0 Pl3 : S.i bro•Jt i n 'E" F496 

DEG(R0> i r1tw P.0 : So brou ti r1e F53 1 
DMS<R0) i Y1t:.t;1 RO : Sl\brou tin e F'364 

COMPAPI SONS 

<Re9i s t e,... R6 11 -;. i=-1·{ ) 

( R>?9ist er R6 vsed ) 

<Pe9ister R6 used> 
(Pe9i=ter P6 11ced) 

<Pre-:ede b~ c\e~r i w::J fla.9 C) 

f P1!?9ist .. 1?r P6 11 -;o;-rJ) 
f Pe9ister ~·.; 11 sed > 

S•.tbro11 ti rn? DOD2 p ;oy f.-.""' -; ~ r .-.oiP, y i son of PO • •'•d P2. Th e com!> a r i son 
Perforw•d •n \I dePend Of• the >:•:>ntef•t= o f A · • :: f'o\ \n1.1s : 

A=A(3 : 
A=n1 : 
A=02 : 

P0<") P2 
P0<P2 
F'.i3) R2 

A=tlol : 
A=l35 : 
A=06 ' 

P0 =P2 
P0<=R2 
f:>A) =R2 

t r t ho ~~st ~onrl \ t i ~ n is ~Pt . PO 1.1ill cont.al n l · ·~ i th f la9 Z cl~~t' ; 
.,t hor1.1 \ s o J p~ 1.1 i l \ C t:\'1't ~ i ~-- :'"'2'f'('1 • I.I \ t' ~ -, r 1 2 ·:t - ~ a-t . F 0 l l •::11.1 i ri9 .t?V '.?C:IJ t. i 0), . 

',.'Lf ,,., l l f1n t -:1..-:-c:~ s.s • r·t \· ... t.:•Jr1tJ\ r• 7A . 

• ~ntlSTAllTS 'FROM PQM TABLE '• rtno P ? 

1 ,-,t .-. P? · ('>\I 1'A rF:~:~F ' 
~ . 1 \ t c;et;>.SGj35? <PI) i ... ·,t.11 F='":'" · '=.11 ""1•·1"t11 I" t .·,,:.. F'~7':• 

16 In ... l 2 POCXC J 0011\f(a l<11SH11£R 
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57. 29577951 31 ( 18€VPI) i nto R2: SL<broutine F866 
o. 43429448190:3 < 1/LH 10 ) i nto R2: Subrouti'fl e F87B 
l?J. 6 i i·.to R2 : Ca I I 62 <F88J:D 
0 . 9 i n t o R2 : S•.<br o1.1tine F87F 
913 into R2 : S•.tbro•! t i ne F883 
180 into R2 : ::\•.br 61.1.t i ne F887 

SEPARRTIOH OF JHTEGER AHD FRACTIOH 

C'-. I\ 60 <F6B4) <.J i l \ s.ePJ.rJ.te the i nte9ral and fractional P~.rts of 
R0 , P \a•:iY19 the i r.te9r~. \ Part i roto Rl3 a.rod the fractiona l P-3.rt i nto R2 . 
Hei t h er resul t •.J i\ l be nor r<tJ.l i zed. The 9i -.1en va lue of R0 is t.'..ker1 to 
be Posit i ~ .. '? . >~H ~rid 'r'H rt1u.s t co·,..1ta. i i''I 7A Pri or· t o ex ec1.1.t i Ol"1. 

F.'E'MO"/Al OF SIGH 

Cal I 6C <F6FB) \ o.~ds the s i 9n b;ite of R0 into A, ~.rod rr1'..kes R0 
r:- r.-::, \ t:. ;. \,.~ . XH a"l"1d 'l"H flHJ.s.t COY1taiY1 7A Pr i or t o 12xeco.tior1. 

Ml1RMRL 17.ATT OH OF R0 

E i t.fv?r ~·f t i»? s•.1.broLLtir1es Call E8 ( F66 1 ) Ot' C~. ll 52 ( F663) L~i ll 
i"i(•f""•2 l i Zi? tf·1e ccn·1te-T1ts of R0. The for· mer <tt.P P 1 i es a Pos i ti ·ve s i 9Ti t.o 
t ~•<' r e s 1J.lt .: the l a tte r t ... kes the o::ontents of A as the si9n bY te . I ·n 
bo:oth r o•.1ti roes · •H1del"f'lo~i res•~l ts il) :zero; overflo~J sets f' l-3.9 C, •Ji th 
t he- code f o r- EF~POR 37 in Re9 is ter UH. 

~·e"'is t;-1' XH C11u.st conta.in 7A Pr i or to exec1~ t io·n . Re9 ister- •; i :; not 
o:t'1-:1 119ed b:! i:? it.•,€r· , .. 0 •_1t.i )1e . 

P. INAR'r-TO- DECIMAL COt<'.'ERSION 

A t,.1 .. 1~·-b'.::l +..e bi r1a r·:1 nu.mb-:t"' COY•t-3. i ned i r: Re9 is ter IJ i ::. coYi\:erted t.o its 
'Jec ir<t ~ \ e·~ •J i·va \ e·nt b" exec•~tioY1 of' Cal\ 10 CDD2D) . The i ·ns tr1..1.ct i oro 
i:A.. l l i ·r19 t ''"1 i s ~::.u.bro1.1.ti Y1e rti•J s t be fo1 lo•.J€>d b '.:f a. d;...t.3. b;f te .. tJ~i ict-1 sP l?cifi.:-:s 
t t'10:- t=:f'fect Pt"C•i.::f lJ,CE-•:.J . Tt...10 oP t i Oi 1S E'X ist : t~"ll? CO'li'·Ji?r t'?d '.J~. 1 •J.'? li1~~ be 
stored i Y1to R~1 .: Qr . o::h<>.r.3.o::ter c:ocie~. for its. di s P I a~ '~'-"" be stored i ·;.to 
f{1-?r"ot'~ .· b:-9 i -r1r1 i n9 ~.t thr:- a•:Jdr·es.s C•:1r1t.:i. i n~d i r1 Re9 i stE'r-· '-? . 

D'.l.t'-'. b~te I nt;?rPretat i o·.-. c•f IJ 

1.1. i"1S i ~•r1e•j bi ·r1af"Y 
''· r 1s. i ·3'ned b i 'flat"·~ 
11 ;·,s i 9r·ed bi i i.irY 
s i 9·1,~d bi n~.r::1 
'E i 9Y1'E'd bi '11~.r·~ 
s i 9·,1ed b i ·n .:i.r~ 

!IEGI MAI - TO- f' l MAR'~ l)')tl','EPS l f)M 

Th e l' i 1•1 :,r·~ ,'.)'411 i· .. ·' l eY1t ·:if t>1o? co·11t~·r1ts. 
•:.'.3 l r 11 1 ~ t,c::: i ~ \· .. ·• .=. t , .... ~.j i. y, t • · Re·~ i s t '?t.. IJ b'.! 
;i lSt;• s. t 1) t"? 1'j i !'1t•J P13 ( \ r. biY1;1.r·~ t .. l')f'r··1.:i. t ) . 

Di sPosition or res~ lt 

stored h-.to R0 
ci"1~t°'~.i::to?t"'S store~ .. ·r10 s. i 9r1 
c>1~r .. ~. ;:: te-t~s s t.or•ed , ~·Ji th s i 9'•) 
s tor ed i 1·1t.o R0 
c~·1ar'"·~.ct1?rs. s ti:.red .. ii() s i 9'rt 
c>-.ar· .:i.c t.e t"'S. :;. tot"~d . ~v i t }·1 s i 9·n 

cjf' Rf21 ( i9·.-1ot"i Y'9 f·r ... ~r;;ti o :·1;_ ) is 
C• l \ DO ( D0F9) . The ro?su l t is 
A 1.1\ \ \ eq11.~ I UL. 
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n -,e f irst of t hes e sPecif i es t h e t' an9 e of va. l•J.es Perr<1i t t.;,d ; t r1e seco·nd 
i s a.dded to t he re t•l r Y1 .3.ddress •.Jhe n t he co·nteY1ts o f R0 a.re not ~J i thi n 
t ha.t ra'(19e, i n lJhich c.~.se UH •.J i 11 conta.i 'l1 the code f or ERROR 19. 

Ta.b1.1.la. t ed below are the Perrr1itted r a n9es ( ir1 de c iroi.\I. \) for 9iven 
'v'<'l. l •les o f the first Passed bYtE'. <l•Jhe-n ·ne9a t ive v a l u.es are Po;,rr'1i t.te d.• 
r e su lts are in sl 9ned bin ar Y. ) 

00 : 0 t o 65535 0A : 0 t o 155 
02 : 0 t o 65279 0c: 0 t o 80 
04 = - 32768 to 32767 0E' 0 t o 26 
06 = 0 to 32767 10 : 0 t o 25 
es : 0 to 2 55 

I f a.w.i o f the a.bove P a.s~.ed bY tes is i ·ncre ased by 1 , zero 1.J i 1 1 be 
e li mina.ted a.s a. Po;,rr'1 i tte d va l 1.1.e . 

BI t .... AR'-r' ROUT I t .... ES 

STORAGE AND RECALL OF THO-B'r'TE DATA 

r.a.11 F6 <DDB5) .. f o l 101.Je d by da.ta. bY te:s nn nn, stores IJH i·n to a.ddress 
nnwn a:nd UL ir1t.o ·r1nnn+! . Fol loi.,• ln9 execution, A 1/i 11 conta in UL; X 
•:Jill i;;ont?.i n nr.rir1+1 ; 'r i.'.nd 1_1 ?.r'<; •J.ni;;t·1.\':r1':!<.t<:l. 

c .• 11 F4 <DP.BC>, fol lo•.Jed b" d;;o.ta bytes nn nn ,. lo;;o.ds IJH with the con­
tents of' 'fl'fl'ffO a.nd UL 1,11 th the co·ntents o f' wn·rm+ t. A ,,.,11 1 c or1ta.i n trio: 
sarr1e b~ te ~.$ LH-1; x ·~. l 1( f 'T ~.t··e IJ, Y1C ... 1.3, '(19ei;f . 

C·•~l CA <C00 1) , f c·llo•.Jed b:; da.t.~. bYte nn .. stores XH i ·nto a.ddro;,ss 78nn 
.;i:.-1d XL i ·11to 78rm+ l. Fol l m·Ji r19 execu.t im;, A !.·Ji l l co·nta.i n XL; IJ ~Ji 11 
co·r1t~. i ·n ?8·nr1+l ; >< er.r id '-1 .a.t.'€' u.Y1cr1c.1191?d . 

Call CC <DDC8) , f ol l o•.Jed b~ d<1.ta b:,ite nn .. loa.ds XH 1,1ith t h e c ontents of 
?8·fl'n a.nd XL 1,Ji t h t he c on t ents o f 78m·,+ 1 . A 1,1 i l l c on ta i ·n t he sa.me 
bYt e .3.s :~H; 'I a.nd IJ are •J:nc h a.n9ed. 

OPERATIONS IN BIMAR'I 

S•J.bro•~tine- DAA8 • .. Ji ll re-P i a.Ce IJ by i ts comPlerrient . <Thi s i s eqL1.iva. lent 
t o r eP l a.c i·ng IJ b" &.10000-U . ) i< a.rid 'I a r e u·ncha.r19ed. 

8•JbreoL1t i n<? DFE2 rePla.c e s IJ b:; IJ-X. I f' t h e res•J lt i s ne9a.t i ve , f l a.9 ·C 
is. c l E'.;.red, 1,Ji t, h UH co·nt.~. i n in9 16 . X and 'I a.r <? •J.ncha:r19•e d. 

Ca ll 50 <DA7 1) re-P l a ces Yb~ U*Y; the r esu l t is also P l a ced into x. 
If' t he res1J. l t 'l'Xceeds FFFF, f' la.9 C i s s et. Cont e r1 t s o f' IJ a.re lost. 

POCKET COMPUTER NE•SLETTER 
P.O. b 2'S2. ~- CT_, 

'1 fl T~• 11 Pf'UJ'f t':("ftPtl'fflt W\l<:f F"TTF'lt 
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algorlum for pr!Xl.Clng the reruced matrix Wiiien 
ooes not gJar<l'ltee the correct oraerlng of the 
rows. The error trap Is therefore lnconecL Also, 
their matrix l'l!OJCtlon Is l'lalted when 0-1 of then 
variables are discovered; this leads to va!Ues for 
X(n) whle/\ oo not necessarily satisfy the n'th 
equation! These serious flaws render this progr001 
almost useless. If the p1og1am signals ""OT 
SOL Vl'&.E", this may not be the case. If It does 
yleta a solution, this solution srwta be Cheel<ea In 
all the equatlms. 

10. Non-Linear Systems of Equations. TWO 
noo-llnear systems In two on<nowns are solved by 
Newton's approximation melhOO. The user enters 
the f1C1Cllons, their partial aerlvallves, and a 
degree of preclsloo. Enter the flCICtlons as the 
lnstn.ctlons on page SS of the marual snow, not as 
In the e'XtV'l1lles. 

11. Integration. To avoid a cou 11a1 proolem of 

AIXRESSll\G PIXELS CN Tl-£ PC- 1500 

This program was Sl.bnlttea by. Petrick l. ~//el 
Uliversity of Petroleun 9?d Hinel8ls, Oepartmenl 
Of cnemJstry, lFH Box m D?tYIJ?Jfl /nte/118t/cnai 
AilpOT(, P.Q Box 1411, SaWi Ara!Jja. 

one of the nice features of the PC-1soo Is the 
pus>ltJlllty ur p1U1.U;lng g1"1J11L(.-,; using me GPR!NT 
lnstn.ctlon. Almost trlllmltea applications couta 
be tll0Uf;1\t of, sucll as grapnlcs games, 
soplllsllcatea messages or, more seriously, 
redefining the keyboard by acldlng new cnaracters 
sucn as French accentuated vowels or Greek or 

• Russi<l'I alpllabets. 

Plog1a11: G"RINTA!D. 

3A90 s0 7"' s i:. 00 3ADC 2C 93 29 87 
3A94 6A SB BS 00 3A£0 00 SB 6F B? 
3AS8 5 1 88 03 F:9 3Ae·4 36 8S 0F AS 
3ASC 78 75 00 BS 3A£8 78 75 F.9 03 
3AA0 0 1 {\[ 7S 00 JAEC 0 1 87 SC S3 
3AA4 BO FF AE 79 3AF0 36 AE 78 75 
3AA8 0 1 48 74 4A JAF 4 SE 40 B7 34 
3AAC 00 SA 00 6A 3AF8 89 00 AS ?8 
3A30 SB 55 CD 88 3AFC 75 FB Bl 0 1 
1A34 BS 05 CO SC 3B00 SI 4C AE ?B 
3AB8 AS ?B 7S IA 3804 7S SE SE B7 
oABC 15 RB 79 00 3808 3 2 89 16 A5 
3AC0 ro 0a co ea 3B0C 7S 00 09 97 
3AC4 6A 20 BE AB 3Bl 0 80 BJ 02 85 
3ACB 2A BB 05 15 38 14 01 AE 79 00 
3ACC A9 79 0 1 FD 3BJB BD FF AE ?S 
3AD0 0A CO BB 6A 3Bl C 01 S l 76 9£ 
3AO<o 20 BE AB 2A 3920 31> R? .38 09 
'3ADS 08 05 BE £4 3B24 15 AS 7S 00 

3B26 F9 05 Bl 1.12 

runerlcal Integration, Investigate the asyrrptotlc 
nature of the flCICtlon being \ntegratetl. for 
e~le, y • ll(x-1)· 2 integrated from Oto 2 will 
give <l'lerror n•S,out arunerlcal vatuewrenn-10, 
while the true value ls Infinite. 

12. Clblc Spline lntetpOlatlcn The lnterpo­
latlon point x rrust be Intermediate between >(I) 
and l<(n~ Also, the entry of the value y" at l<(l) 8'ICI 
l<(n) are crucial. They srwta not S\lflllY be taken to 
zero, as In the eX<nlJles. 

tt srwta be notea that the 2047 bytes of RPM 
are USed extenslvely Dy a ruroer of the programs. 
FlCICtlons are enteroo as program lines with 
conf\Jslng labels. wny-coutcri't a slflllle parsing 
routine riave been USed for ft.netlon lrµJt, as Raalo 
Sl'lack ala In Its Plotter program? The marua1 l&Ks 
aocunentatlon as to varlllllte usage and uses 
confllcllng notation. The Mathematics Library 
often misses Its rna11< as a useful tool 

Other tha'I "try-ana-hit" tectfliques, the ooly 
way to get the GPRINT hexacleelmat coaes for a 
desired pattern Is to araw It on a 7 by 156 grid ana 
then translate Into hexadecimal using the "!lit 
pattern• of every coturm. Thal process Is ~te 
toog and prone to errors. 

The GPR!NT AID ROUTINE provlclea here gives 
you the posslb1llty of acldresslng every 1nmv1auai 
dOt of the screen wllll a flaslling cursor that can be 
moved In <l'IY of 4 directions Dy pressing the 
followlng runerlc keys: 

"4" cursorteftbyonerow 
•2• cursor aown Dy one line 
"6" cursorrlgnt by one row 
•s• cursor l4l by one Une 

3B2C BS 40 AE 79 3678 97 3A Bl 02 
3930 00 BO FF AE 33/C 63 06 28 24 
3834 79 0 1 SI SF 3880 B9 BF BB 33 
3B38 SE 40 67 35 3884 07 3A 81 02 
3B3C 89 07 JS AB 3988 B3 f.16 2A 48 
384 0 79 0::1 !E 9£ 3B8C 70 4A JF 85 
3944 3A 87 0J BS 3890 00 43 A4 0£ 
3B48 07 JS AS 79 3BS4 BE A7 8! B5 
3B~C 01 l E SE 45 3!l9B 00 -t 3 24 0£ 
3950 St SC SA 98 389C BE A? Bl l4 
3BS4 15 89 03 5G 33A0 A7 79 00 83 
3BSB 9E 06 54 l 4 33A4 ! 2 AS ?S -al 
3 95C Af 79 00 BE 3BA6 B3 02 A£ 79 
3360 60 EB BE A9 3BAC 0 1 A7 7S F5 
31364 05 BF. AB EF 3BBB 99 41 BE AS 
3968 BE B? .3f 5A 3B34 r-1 3£ 4A SE 
3BGC 00 £9 79 0 1 3098 B! !6 SE AS 
3B?0 00 55 2A F J 3BBC E4 BE AB EG 
3874 99 13F BB 30 3BC0 3A A? 6S 3B 



O'lce the oeslrea dot nas beenreacl'ledlt canoe 
tumeo oo by pressing tne rurber '"S" key or tumeo 
off by pressing the "Shift" key (for co!Tectloo~ In 
these latte·r two cases, the cursor will tnen move 
autanatlcally to the next dot llelow or to tne t~ of 
the display If tne screen's limits ll8Ve been crossed. 
This feature allO\ilS tne orawtrg of solid blOCk area 
or tne erasing of ~ entire screen area SllTlJIY by 
keeping tne keys oown. Once the deslN!d grapnlc 
pattern nas beeo CORl)OSed.. pressing the "ENTER" 
key will caJSe the printer to prc:n.ce the 
correspcnd'.lng CPRINT hexadecimal cedes for 
arcttlv!ng or other uses. (lte use of ~Y otner keys 
except "break" Is lt;T10red.) 

lte routine Is written entirely In madllne code. 

100: R£M She l I Gamt. 
· , 22 March· J 98 

J J0 : ~EM Cop~"; g ht 

l91M by .Joh n R 
. Gi bson 

120 : .. s·· c~EAR : OJM 
x.s (e>*a, Z$<0> * 
.36 : <?ANOOM 

J 30: ~$.= .. 00000000,. : 
.Q£M ~ G:-- o.ph i c 
Sp o.ce s 

110: 5 $=" /0/3/C?C?C 
?C?B?B": REM Sh 
~I I' 

J 50: L·S="0£0F0F0F~F 
0F0F0£" : ~EM L; 
f t.ed Stic 11 

160 :P$="0£0F0F6F6F 
0F0 F0£ " : REM l ; 
r \ cd Wi t h Pea 

I ? 0 : WA I T J 20 
! S0 : PR JN T " 

5tie 1 1 Game" 
J90:PR JNT " Cpr\ l 

984 1 John R, G 
i b s. on·· 

200:PRJN r " !he PC 
- 2 i s qu i c1< e1" 
1. han'' 

2 10: 0 RnNT ·· t h e c~ 
(': ~ To move th 
e p c a" 

220: PRJ NT " lO \ h 

~ I e ft i :..1s ti: I c 
r t " 

230: PR JN T " c.!"" l"' OW. 
T() move ~ i9ti t 

' u s€: ,. 
2 40 : PR JN T " t he r 

i 9h ~ ur-r ow. L 
; ( t , , 

2!;0 : PR JN T " slic l Is 
.JJ i t h u p a r row . 

Sc t ,. 

260 : 0 RJ NT " • h el 
! s down w i t l'l d 
own" 

2?0 : PR JNT •· arrow. 
Pr ess R a.n d 

th e " 
290 : 0 RJN1 rcompu te 

... w i I I h ; de t h 
~ p c <l " 

2 90 : PR!N T ' "at ran d 
om . Con yov q 
;,..ic s s •· 

300: PRJ N T ,. 1.hC l o 
C.O.tiOr'IOI t h e 
oc o. 7 •• : WA J T 0 

'31 0 : ' ro.ndotn" LEt l = 
<RND J >- J 

.~?.0 : .. dow'1 " JF J.• 0 
HiEN LE T ZS( 0 ) 

·• "?B J 414 J 40800 
3?.5 454S4J80038 
ll'1443C'1 000" 

J 30 : IF ! = I ! HEN LET 

Tills cooe Is fully relocatable. After loaalng tne 306 
bytes In a 'convenient bloek of memory It Is 
suggested that you protect It using tne c.u111"*id 
l'EW•STAAT A!XJRESS•307. You can tnen access 
tne routine oy using Cl'LL ADO'lESS or, even 
better.by using the following BASIC line: 

1 CAU. JlCCRfSS: WAIT : c:f'RINiT: Et-D 
Tills line allows tne pattern to stay oo the screen 
after the ell splaying of the cooes until you press the 
"ENTER" key again. 

By the way, you can ~ tne sensitivity of 
the keys (<rlO the nasnlng rate) by modifying the 
value In register u_ at the '""1esses MACS and 
63A04 In the accou pa11ylng listing. (lte value 20 
Is used at~ points In the listing.) 

1 S<0 >=")Cl 4l4 1 •L$ 
408003BS 454 541 :;00 :. t e .<t !" !F ! <>! 
8 0 3 3 844 4 43 C400 THEN " t <s : 2" 
0 " 5J0 : '>S=L .. : B• =PS: CS 

340: I f' J ~ 2 1HC:N LEI ,, , s 
7. •<0>= " /C J4 ! 4l 52e : ·· ~c ••2 "! F 1<>2 
40800)854~ 4 54 ! Tf1f;;N " \t,; \ J " 
80038~44438400 5 30 : QS=L &. BS=L S- CS 
0'' • PS 

35 0 : GPRiN T x.s; Ss ; )( 5110 : " ~t s \J" GPi(' J N f 
t j $$; ~$; Ss ; X$ ' Q$:~~ · a$·~s 

160:PR JN T " !-i r"I ; ( ~ j . 
1 

, 

d t h c: ''; 550: PR JN T ' F t n 
1? 0: (jP.~JNf 2$(0) ; 
380 : PR !N! " !" 
390 : " XX" I F JNK£ Y$ 

·" " " Tl<E N "XX" 
~ 00:t.£T N$=!NK£YS 
4!0: IF 1H =" 'R" i HEN 

"random'' 
420 : I F ASC NS=8 

THEN L. E T l =l ·· l 
'- 30: IF 1<0 1HF:N Lf:T 

1=2 
410: I F ASC NS= J2 

' HEN l t T J = J • J 
• 5 0 : IF I >7.Hi£N LET 

1=0 
460 : IF AS C N$ = l l 

fHEN GO f 0 "v p ' 
'-?0 : GO!O " dow" " 
4 80 : ··v p" JF l< >0 

!l·tEN '' 1. cs' 1" 
4 90: <l< =P$: Bs=L S: t s 

d 1.hc pea!" 
~60 : .. ?.Z" IF INKEYt. 

-="' T HE?-J ' ' l?. •· 
")70 : LE T N$:~ J NKt:Y:s 
5$0: ! F N->=' R" THEN 

. r Ut"tdO:n ,. 

';SB : I F <1SC NS=8 
r1 1f: N LEI ! ; i ·- l 

600 : lF !<0T!i£ N l. F:T 
I ·" 2 

6 J0: ! F ASC N :io ;.: 12 
' HEN L£f !=J" l 

G?.0 : !F I >2 f !·KEN LE I 
I ·'0 

GJ 0: !F ~sc N3=i0 
TH~:N GO f O '"do•.11 

fill0 : GQJQ 
S TA TUS 

'' vf>' 



SI-ELL GAMO 
This program was SYOmllted Dy .J:JMR Gl/JSOf!, 924 
CTl<pminOrlve 19, CO!OraaJ Springs, CO 80916.He 
e>cplalns ll In tne followi09 mamer. 

Here ls a slm.ilalion or lhe old shell game. The 
arrows on uie PC-2 are usea lo move uie pea ana 
snells. C<wl you keep LP? If you are In on Ill! secret 
youwil! alwaysl<nOW the locatlonot the pea! 
'Ille Effect 

Yov can always lino u-e n1C10e11 pea wnetner It ls 
hladen Dy a spectator or al randOlil by me 
canputer. 

lheP1esa1taUc:n 

There are lwo ways lO present tne effee~ First, the 
pea C"1 1>e nlaaen ~lly so tnal Ill! magJcl"1 
tnJSl -guess· 11$ locaUoo. (The orner players can 
11a11e you leave Ill! room or UJm away Willie rney 
Sl>.JfOe the pea arOLnCJ.) Alternately, press R lO 
nave me canputer ranaomly select a hlalr;;i place. 
Elli-er way, yov 6S tile ""'91clan will not be rooted. 

Press DEF IS lO execute Ill! progl'&'n after It 
nas beef> loaoed A snort set of lnstru:Uons Is 
fonoweo Dy a display or tnree snens. To Urt tne 
snens ana view tne pea,pusn lllel4)arrow. To move 
tne pea rlgnt use me rlgn t arrow. use the left arrow 
lO move the pea In tnat dlrecUcn Arter you halle 
POSIUCi'led Ill! pea l.J!'Ere you wMt IL use tne oown 
arrow lO cover tile pea 

Note: The program Is nmlrg conUruiusly In 
oraer lO read tnese coouol keys. Tu.ls, lO stop you 
must use tne Dreak key. 
lheSE<:ret 

In tnls trlek, tne COOl)Uter ls your QCQ)l1p llce. It 
slonals the location of tr-e pea using the\o/Ord "Pea" 
In tne display. If tne upper 1ert corner or tne letter 
-P" Is mlsslN;l. then tne pea Is on the left. ir tne pea 
Is In tne cenler, no signal Is g.lvcn. When tile pea Is 
on tne n!)'lt. the ~r rlgit corner of tne a Is gone. 

Diagram Secrot of l/Je Sile/I GlTne! 

P~• is t.ndlr ltf\ shtll : 

"ea is ~ Aieldle Shell: 

,.. is lldtr rl~t st.tl : 

BINARY MAGIC 

This prognm was 5'Lmllleo Dy .b'»R Gf/JSOf1. 924 
~ Orlve 19, COJorBOO Spring$, co 80916. 
Jotn nas the following to say about nls program 

This Proonrn can De en)O)led on tnree levels. To 
tne corrµiler ne-.-camer, Ulls prognm can De 
presenteO as a magic trlCk. It Is lfrl>resslve bOtn 
visually ana lntellectU8lly. On tne secona level tne 
St.uOenl "111 f1nd It a practical aemo11stret1onof the 
Dlnary runberlng system. Pl.ay arO\llO wlln It for 
awhile ana you wlll nave a rru:11 Detter 
lll<lerstandlng or now tnts CO<rlllng system \o/Oll<s. 
Even adva'lCed corrPJ(erlSI$ wlll l>e <mJSeO Dy llle 
program 6S It Is UlSUfJ)8SSecl as an eXllfTl>le of PC 
gr~lcs. 

The Effect 

A spectator selects a grepro·1cs Object rn:m lllO$C 
dlsplayed (16 total~ The person tnen ;nswers four 
quest!ons (trvtnfWly) wltn a yes or no. The psyd'llc 
carputer then reveals tne OO)eet the speclator naa 
lnmlncL 
ltl: P rm 1tat1on 
Load tne program ane1 n1t OOF/8 lO eicecute. sane 
lnst.n.cUons wlll tle displayed, followed t>y the 
grapnJcs SymbOIS. cnoose one. Press tne ENTER 
bullOn. The computer will 8SI< \olhetner or not your 
s)'01lOJ 1s 1r 11011g U1e ones OlspJayea. If It Is, pre$S Y 
and the ENTER key. If not, then press Nana tne 
ENTER key or alternately }Jsl press ENTER. TnJs 
process ls repeateO tnree more Umes after ""1lcn 
tne computer reveals tne Object tnat was selected 
Dy tne spectolOr! To dO U>e trlCk again, press 
ENTER. 

The secret 
Tile lrlCk Is selT-\o/Oll<lng. Eacn Ob)eet Is 
represenleo Dy a Dlnary r.rnoer from 0000 (male 
symt>ol) to 1111 (female symbol)wnere o- no ana 1 
- yes. See tne 8CCOl•lpdflylng <!lagrim. 

Diagram Tht1 Sl!cret or'!!!!!!:!Z.H<gtC! 
0 2•1-- ---. 

:;:-i I 
2 ::ia---, I 

0 1 0 1 • Mci"-A! rive ( ftle S)"'DOl) 

11 L :=::: 
~"' Thz .. 
1).#Sti on four 



P1oyia I I 8/nsty "*!JIC. 
t00:QEM Sino.ry t1a.g 'IOUr" 5>; 

· c, 12 Mo.r-ch I 250:PRJNf •· s ~mbnl 1100: !NPU f •• Here.( 
'99'1 .ui 11 be r-c veo. v;N>?'';xs: 

IJ 0.QEM Copyr- i9ht l ed!.. <10: If xs . .. Y .. TllEN 
1904 by .John R 260: PR JNT '' P.-cso LET N ~N·•4 
, Q;b$On pnt ~r to c o"l ; 420:CLS :X$ ~ ·· 1

' 

120: "13 .. CLEl\R : OJ M nuc . " <J0:GPRJNI As(B>;<l 
QSCl 5 1l20: 2?0: " G,. WAIT 0:N•0 ~ C91 ; AS(l 01;AS 
QESTORE 260:FOR ! • 0 10 1~: ( JJ );At(J 2 l;<lt 

130 : ~0R 1• 010 JS GPRJNI AsCJI ; <!31; 1\S(l4 >;As 
140: QEAO AS()>: 290:BEEP J, I,• : Cl5> ; 

NF:XT l NEXT I: j.jAJ T • 40 : INPUT •• Htr-c ( 
150:WAJi 130 .J00:GPRINT QS(l5) : Y, N)?" ; xs 
160: PRI NT • Bi wAJ T 0 • 50 : IF )($• " Y· THEN 

"0.f"':il Mo.g t c·· 3 J0; GPR!NI AS<J>;=- LET N=H"'8 
!?0 : PRJNT " Cprt J ~ <3>;As (S>; <>sc ~60 : CLS :xs a .... 

'384, John R. G 71;As(9 1;As( !I •?0: >'0R l • lTO 31! 
; b•On.. >;<l$( !3);<1.iu~ 460: AEEP 2, 2:;0, 2: 

180: PR J NT " The P 'i GCURSOR 60 
C- 2 .., ;11 qucss 320 : I NPU f" Hc .-c< 490: GPRJNT .. I CI CIC 

<h e '' v,N>? .. ;xs 1C7F3EIC0000 .. ; 
!90: PR JNT .. object 330: I F x s . .. Y .. TH(N 500:GPRJN T AS(RNO 

yov Ol"t 1.hink LE:.' f N<l1N-'J <J6>-J>; 
; ng'' 340: CLS : XS• .. ' ';1 0: GPRlNI " 00081C 

200:PRJNT " of. C 350:GPRIN1 l\S( 2);Q 3t:7F!CICJCIC" 
~ oost o. .$y,.bol 't CJ>;AS(6)jQ$ ( 520: Ni:Xf J 

l t'Olft'' ;>);QS(J9);QS(J 530: PRJNT " You Ql"C 

210:PR!NI " 11> 0>< l>;AS<l4>;A.t<l th:nk;n9 of t 

di SP IO"JCd . Pr 5); ri e ··;:wnJT r•• " 360: I NPUT .. Herc( 540 : GPR JNI QS(N): 
220: PRJ NT .. 1n1 c Y,N>?";Xs CLS 

~ key Answer- 370: IF X$• "Y" T!-iEN ';50: GOTO "G" 
• . ' LET N• N•2 560:onrA "0031iMB40 

230: PR JNT " quest :o 380:CLS :Xs=.. .. •83503070000", 
... , w; t h " "". ( 190: GPR IN I ns ( 4);"' .. 000E I J 2 I 4 2Z l l 
V ) or" ~ <5>;1'1$<6>:<>•< 10£0000" , .. 0004 

240: PRJNI .. no (N) 7) ; l\S( l2);QS(J 324Al429261000 
PIUS E'Nl£R (lnd 3>;AS( l4);0.,(J 00" 

SJe:qEn "alt, Htar 
tJ Swirl 

580:0ATA '' 00364949 
364949360000 ... 
''0003 474F / F4F4 
.7030000", " 00 1C 
2ESB5FS92EIC00 
00 .. 

590:R~n C love~, Go 
blet, Sen: l cl v 

600: 0ATA "0063594F 
454FS9630000" , 
.. 00003£2227223 
( 000000''. " 0930 
28242224283000 
'!0. 

6J0:REM Phone, Squ 
Of"C J f l" i 0.1"'19 1C 

G20:DATA .. 007f507F 
77JfS07Fll090 .. , 
"001C2241414 l 2 
2! C0000 .. , " 0008 
JC2A?F687F2AJ C 
~s ·· 

G30 :REM Oit, Ci rct 
P , UFO 

640: 0l\ TA .. 00003E7E 
7£7E3£7.4 I 20C .. , 
" 0040/83£282F 2 
83£7840 '' ' .. 0008 
.I ~2Z4 I 22 ! 40800 
00" 

GS0 ; REM Cup, ~umpu 

$ , Di a inof\d 
660:0ATA "000629?9 

290600000000 .. : 
'?EM FClftdlC 

STATUS I 1774 

INSICE THE PC-1500 
1hls Is 111e l/\lro part of ll1e current series on 111e 
Sllarp PC-1500. Tne lnformauon Is provlaeo 
WOU!J'I tne efforts of /\11){//n RotJrJr, .01 /\V/111 Jst 
A..:rw, MdJS'llllltot.fl./A 50158. we plek 1.41 In l/lls 
Issue rrcrn loilere we swppeo In .<OYlssue 32. That 
Is wll/\ a conuruauon of synopsis or a l'U11ler of 
o-e rouUres contatneo In o-e RO-I of ll1ePC-1son. 
(Or course, v!r1Ually all of tnls Inrormaucn ls 

appllC<!l)le to ll1e Radio ShaCk PC-2). These 
rouunes are capaole or performing many useful 
f\.ncUcns wnen ca11eo es mactilne IEW'lgU8ge 
SltlrouUnes, etc. NOrlln nas spent a great deal or 
Ume gle!W>lng lhls lnfoimaUon IWlO provle1lng an 
easy to reao SUTrnary or their uses. The next paoe 
pleks 1.41 wnere o-e previous article lert orr -- ln 
ll1e mtost of presenting lnlOrmaUcn m binary 
routines. 



'6 I NAR'/ FORMAT HI R0 

7A04 
7A05 
?A06 

B2.· idi:-nt i f11 i rr~ R0 ~.s cont.'i'.i n i \i9 bir1-3.f':J 
F i r:;t, b~ tp. of d<"> ta 
Seo:ol'ld b~ te o f d~. t~. 

Data in t h is forrr1~.t m~. :-1 't'l.Ot b'? IJ.Sed (l.S. i\'!Put i"'•:>r"· fl o .3.ti1,9-P Oii"lt 
~.ri t•1rrv? t . i c t"'out i "ne~ . It r1\a~ .. however ~ CO\i~t i to.t e t he t:OY1ter.t~ of a 
var iable; BAS IC it"'vu.ti r1.1?s l·J i \ 1 corr·ect \~ i nterF- t"'~t it. 

S•.~br•:•u.t. i 't"l'? I19E7 :stores t he co·ot11?Y1ts of 1..1 into R0 .. iY• bir1~r~ f'orfl1a t. 
Fo l l o t<J iY1'3 exeie:1.1.tio·11 .• A •.,1.i. \ l ~or.ta. i n IJL. 'i ~.ild IJ ~re r.rni:t·1ar19ed. 

Subro:>•.•ti" " D9E3 stores the b,t., Po inted to b~ ;~ i1'to R0, i l'I b i nar" 
f or rii.J.t . Fo l l owi r19 e-xecu.t ion! 1.JL l.Ji l l cont.J.ir, t riat s~.rr.i? b~te; IJH 
1..Ji \ t con taiYr 00. Y is •.r11ch~:1i91?d. 

CHARACTER STRING ROUT I N ES 

STRI NG POINTER 

7A04 
7A05 
7A06 
7A07 

D~J.. i de'l'it. i fy i ·r19 R0 ~.s ~ s tr i ·n9 Po i «it.er· 
Hi 9~-. b~t.;. .. bi:-9 i r1ni n9 ~.ddress- t:lf str·i r19 
Lo1.,1 l:•::e t e .· b€'9 i )')i1 i ·n9 addrll?ss of str i 119 
f>~l.1.rr1 1:1 .;-r o f· o:~"l~.1"'3.ctet"'S i 'i't stri ri9 

C•. l l 2 4 ( flEAF > :;;t<·re:; a stri n9 Po i r1t'!I" i l'1to R0, t~.k i n9 X •.E. t.he 
l;u?9 i 1"lr1i \'1'9 ~.ddr .. ~$S . {l:r1d A ;.t.~. the l er19tt 1 r.:if t•··-:- s tr i l'\9 . Y i s •J.l1Chi': l19o?d. 

Ca. l 1 DC <DEBC ) t o;vJs X •.Jith th?. a ddre:;s , • .>id UL • .rod A Hith th?. 
lero'3th o f the str i r. '3 Po i nt"d to b" R0. Re9i:;ter '-/ i s •Jt1Chall9<?d. 

S1Jbr-:.1.l ti r11? D048 •,Jill i:oPY the s tr i r.9 l"l'?9 i Y-1'1'"1 i r19 -3.t X ~ corita. i n i n9 UL 
•:h-:tJ .. ~.-=t~r:=. .· i rito 1V11;?rr10 1 .. y b€'9i nn i l'l9 ~.t addr ess •-t . Rf't.e r exei::•.lt ion , Y 
i..Ji l \ co1"1t.:a.i n t•·,e J.ddr·eS$ f'o\ l .:.• .. J i l'l9 t ha.t c,f thl? \ .;a.st c•·• -3.r~cter st.c·r~d . 

EQ.1_1 I VAL.EMTS OF BASIC FIJt~CT ! ONS 

( 1 ) Str i n':l i ·.-,pl~ t, r11J.t'l'!'r i c i:.1.1. tP u.t . Pr i ot"' t .o exO?cu.t. i ()'fl , R0 fft•J.s t co1it.1 t l'I 
;.t, F'-:• i ·r1ti:-r to t hs.> z tr i 1·19 j t.J-,e ·111.trriP.r ii: r e-su. l t l-.' i l l b l? r l r.1.C€d i rit o R0. 

( ~ ) Ase : S1.1.bro11tine D9DD. Pr-:-i:ede by \ oi.'.di r19 'T'L t·Ji t l\ 60. Ri:-s1.1. \ t 
1...ii 11 b~ i 'fl bi 't1ar :::1 fot"M~.t. 

( b ) LE ti : S•;.b r t:·IJ. t i r11? D9DD. Prec•:de- b~ l .:.~.di r19 'T'l 1,.1 i tl·1 64 . R€'s•J. \ t . 
• . .Ji 1 l b e \)· i bir1.J.1··~ fcirrt1 .~.t. 

<c) VAL : St•.b ro1J.t i r1e D9D7. Res•J. l t t.J i l l be i 'ti d s>t; i ttl.;t il . 

(2 ) N1.1.t1·1o?rii: i ·nF't..lt, str· i r19 01.1.tPl1.t. Pt' i o r .. t o i::-x t:?c•.1.t ... i or • . Rt;) r··1v.:;t. co·,,t~. i Y1 
Y.1.1J1,o:r· i •: d .;a t.J. ( e i t.,.l,€'r b i. n .:i.r"'::i i:ar d >?c i M.:i. l f or·11'1..:*.t), :a.)·1d 7894 rruist co·nt i.'.i r 1 
10 . Fc·l l o •.Ji Yi'3 '?X'?0:•.1.t i o'fl , R0 1.1i \ l t::r:-·1-.t..:*iY! ;.t, P l".\ i .,.it€'t .. t o t>~,I? t"€'S•J \ti ..-1'9 
-": t r- i Tl'?ii .• •! rirJ IJH '"' i l l o:or1t et. i '1) e- i t .1"1-?r" 00 or ;:., r1 -=rr .. Ot' corJe . 
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( >. ) CHF:$ : 
( b ) :STR$' 

SrJt .. r•r,1J, t i Y1i.;• I.i9 P.1 . 
:S1J.i:•f «) 1.1. t i r 1'? D9 CF . 

(('. l i s P l .J.cl?rJ i r 1t..o 7A04 , i '1'1S.tt-ad •::ilf D0) 

STF: I HO COMF'AF: I SOH~: 

S•J.t:ii--.-,1.1 t i r:~ I1'!iF9 •.\• i l l c o r.-1P .ar·e tf·1i;- t .v.10 s tr i ·n9:s i ,-.d i ca. ted b~ ~. t .r" i 'fi19 
P ·~ i rit.,.ri; in R8 <:rid R2 <f·,o;·r<:' o:fes i r:<r1<. t,-so:f ,,.::; RQ$ .o.nd R2:t >, ThP. 0;9mp .l\r i :;o·o 
Po:?t'·t"•;.t··r•'tE'd 1,1i l l d f.'P e ·.-1d .: 1Y1 t .. r1e r,:ori te-Y1ts o f A .. az f~ l l .:tJ.J:S : 

fi=81) : 
A=8! : 
A='02 ' 

R0$( )R2:t: 
R0:f<R<'.$ 
R0$)R2$ 

A~04 : 

fi=05 ' 
R=06' 

R0$=R2:t 
R0$<=R2$ 
R0$) =R2$ 

If t.~1e te:':.t <:•)Y1di t io·ri i s t,.1,.: t, R0 ~., ill cortt .:J. i'f1 1 •.J itl-"1 fl~.9 Z cl>?.~.r .: 
o tf·,e r ·1.,1 \ si? .. f? 1 '·' j l l cc•11t.!l. in C) , 1.1 i tJ·, f' t .3.9 Z s~t. . R2 w i l 1 be •.1.Y1c: ~1.:i. r19ed. 
<NOTE: COf'l'1P~.r·is·,·h :,; 'J.!:. i l'19 Ft =5 i:or· 6 t-.1i l 1 "l'l t'.:•t 1 .• .1c1r ·k 1.Ji th ROM \/E'rs i o l1 F.101.) 

V A RIA B LES USED B Y BASIC 

l.OCAT!NG A MAMED '•!ARIRBLE 

A ·.; ~ t .. i ~b l E' ~~ i?C if' i -?d l'.1~ i t.z r1ar,1i:- l'll ~:i:J l't? l Oe.a'. t:.~·d b;1 C~. \ l 0 E ( D461 ) • 
Pr·e i::•?d il·,·::J ex~c•.tt i or11 t he ·var i .~.ble si:i1J.9•·1t ff1•.1.::.t b i? sP .r:·c i f· i ed , a.cc i:.r·dli Y1':i 
t,.(• tt·,o? (';') l 1 (•l.\I i Y19 r 1J. \ ;;os, : 

< l > i_Ui fll •J.=· t,. c ;:;ir.t.,;i. i r1 tf·19 ASC I I c:ode f or the f i r ·s t c~-.~.r· .:i.o:: to?r · <A t;..o Z) 
r:Jf t he n J.M<? 1;.f t l1o? ·.1.3.riab le. <@< ) .~nd @i < ) '''~·~ riot be •1.sed t 1eri?. > 

•: 2) F·::or· 0·111?-o:f·1~r·.:i.•: tqr· r1ar,1~s ,. LIL r•"1t1.:i t i::or1t.3. i tf• z er·o . For·· t.t.;v-e•).;i.r·;.a.ct•?t"' 
·,·,ar··,o?s .. IJL rti•.1,:E.t o:o·n t.:i. i r1 tf·,~ ASCI I c v •:J'? f·or t.l·,e- ==-~c:o ·rid cf·,.;i.r.:i.ct~r·--excO?P t 
t~· • .a t 1 .• J •1~"<1 t .. t·,~ ;;e•: •''1"t'J c~·i.:i.f· ;.i c:t-:·r-· is B t ;J 9 .- IJL sE·1c•1.t l d cor1ta i n 10 t o 19. 

( 3 ) If· .. J, s tr i ·r,9 "I ~.t .. i ,:;.t• l ~· i :s. s.P l?C i f i i?d , IJL r'1•1s t. be- i r1Ct"'e .;a.s>?d b~ 2 0 i 

if· a d i r•'t'?'l1S. i o r•C?•:J \t.~.r· i ?.bl.;- .. b~ B0 . 
( 4 ) l·J J-1~"11 ~. s. i l"19 l -:- $ tl.b$Ct-. i ~· t is. U$o?d .. 01 rtiu.sit bt? s t or·€rJ i YitC• 78::!(: .. 

~. '(1i"J F.:r;1 l'l)I).$ t C•)l'1t.:i. i ... , t}··~ '·/~. l 1.1 . .:• ( of t,i~.o? :; •.l~)SCI"' i pt ( i ·11 dl?C i rti ;... 1 ) • 
< 5 ) l·Jl·n?l'r ;,i. do1.1.l:1 l e- s l•.bscr·· i P t i ~ 1.1.~,edJ 02 r.-11.1.sft;, boa> s tor·~d i 'f1t.o ?eec. 

T f-1•':" f · i ?"' St s•J.b$cr· i Pt. ( i ri rJ~·: i 1r1 ~. l ) t•'1•J.S t be P •J.s>·1e·.-J i rito t l\ '? BAS I C rJa ta 
;; t~i:k; t l·11?- :t~·:t:.-'f1•:f s1J.l:•-E·•:t .. i Pt ( i 'ti tJ~c i r·i~. l ) r•'1L1,;; t t.•? ~6·.·, t..~. i r1e1J i ... , R0 . 

T t-JO o:f~ t~. b:.~ ~ .. :;-:; r.·11.1.$ ~ t .. ., l \ l') 1 ••• 1 t.t·.i: i '(1$ t .r '1.1.ct i O 'fi C-1. l \ i ·r.9 t~"l i -;. S•.1.br·o1.~ t .. ;. l'to.? . 
T•·,e- f · i r· s t o f ' t.t-1-:·s~ t wo ~· ;.;:.ss•=-<J b~ t .. o::-s s ho1.1. l rJ bo:- 5FI. Fol l o •.·J i n9 e~<et::•.1. t. i 0:0·n 
.;.(" C~ l l 0E .. IJ 1,.1i l l cori t~i,-, t.i·i~ t)o?";4 ir1r1i ·1,9 .arJdr·1?:s.s of t•·,e .,,;.a.ri~.t·l ~. Al $o, 
R0 • ... •i ll C•jY1t i\i1·1 ~ ..,,~r·i ?.bl .;; Poi r· t~r· .. 1·1a. '-1 i n9 tl·1e- f·o l l·:•(·J ir19 fo')r·;r,~.t : 

711(15 
7R~~1t. 
7A07 

Hi ~t·, l:•:.-' t .. >? o t"' ·.1.3.t .. i .~.b l .:- a d dt"o?SS 
l_1)t,.J t•~t~ C•f' '.J3 t"·i·~.b l ~ ~ddt'·o?SS 
L-:-·.-1·;)t.r1 of• str· i Y··~ V-?.l"'i. 3.b l o? i ee i t '(11.\fl'let"' i C 

t t"' .a ::. 1.1. l:·~ .. : r i ;:- t is t •:oi:• l :\ t"'~o? . .:;.r• .:i. s 1.lb2-ct·· i ~ t-?d \'~.r i -3.l"l l €' tJ.~.s r1ot 
Pf·O:"·/ i. i:•I..•. S l ~ rJ i f11•? l'1S i .,'f'lt:·d .· t:J·to: re t 1.1.rt1 afj(Jr·o:-::.s i S i ·i1cr ·e r<1'?llt>?d b::t t:.~·, .;. $o?1:r)'(:rJ 
P J:E.S>.?•:3 b::i to:- .. 1,1 i t•·, IJH cr:ir1t;.i. in i ri9 ;.i,rt •:·l'"'t".::rr · 1'.:0dl!? . ! f' .;i:ri non-::.ubscr· i P terj 
r.· r·~··v· i •J V s l ~ -1.1. r"t,..J~f"' i r1o:· ~J \/~r"' i .. ~bl >? 1.i~s :;.:11J.<;l1t .. 7A05 - 7AC;:16 1,J i l l ;: ·:>·ot~ i '11 t,. }·,~ 
,.._:9,..Je:;. t"'··:it"' t•i •;· -..-.).r· 1 ;.i,t) l >? r1.J.r··1e.. t·• i t .. f·, 8 \7' ~.1::Jded t o t>1e f i t .. s. t c:odo:- . 



LOAD JN() Rl3 lH TH VARIAlll.~ COMTEN.T$ 

c:~. l l t1E < D:\€.1 ) ri·1a::J b e:- 1.1.2'.o::·d t o l o ;.i.<d R0 1.J i t f·, t t'1>?. cor1t•?l'1t:.s C•f .:-. \iar· i .:i.b l € 
s P ei: if' i o?d t .. ;1 r1~.f(1 E' . Pt"'-?Ce(Ji ·1'1'3 e><t:?t:1.1. t, i O\·, , t t1e \!~.r· i ~.bl-? sov:£d·1t ff1u.s t b.a-
:.P ec i f i ed .:i.c •:or•d i r1'fl to t h i:- :;.~mt:' t"•J. l o?S 1.tse-d .?.bo\:e . 

TJ·,~ f' i r·s t of' t l,10 P..tssed b~ t.;·;;:. ,,.,,_t::. t ti~ 52 . F o \ \ Ot·J i r1~• .;- x.::-c~J.t i o't1 , R0 
'.·> i l l ccir1t..:J. i r1 ·111.•.fllO:·r .. i c .:J.J. ta t:>t.. ·l Pu i T1t~I"· t c• a s.t:.r· i r1'3 , .:i.s d >?ti:-r·t•'1i Y•o?•:! b:i 
t•1~ · . ..-~r· i;.i.t· l~ sr~c i f ied . 

If .:i. s.1.tl)sct .. i Pt i s. t .,I) 1 a r·9:•? , or ~. s.1.~bs-::r i r t~d \'·!'.1 .. i ~.l> l '? 1,.J.ai.s Y1ot 
p t"'e -.1 i CllJ,:;!. 1 ;;I d i ff11?Y'IS i C•Y\>?d .. thi:? t"E-t•J.r '1i .3,•d d 1"i:?S$ i s. i l'1Ct "·€•tt1i;-·11ted b ;i 1:.l-1"? $.~COY1fj 
P a.ssed l' :."' te .· • . ..ti t i-1 LIH co11t-:-i. i r1 i y,9 a..-1 e r·r or· •:i:i1:ie. l f· ~..-, Y10'<•- s1.\bscr·' i P t .:d 
P r·S-"-" i 01).s l ~ - v.Y1r..!'?t'· i Y11?d "'ar· i .:1.b le •.·J~.s s.ou.9t'1t , R0 l·J i \ \ coi·,ta i r1 z .;o, .. o . 

CLEARING VAR IABLES 

~: 1.•.br•j1.•,t i 'Ii>] I109 ! •: l J?.:i. r'S ~la i r 1-fl'l €·t•1•:H' :. .. -..1.:i.r-i .:i.b le;. 1;i)1 l ~, b~ res>?t t:i r19· t•·v? 
Sta.r·t of \J.:i_r· iab le:... POiY1t•?r· ( 7899- 78:f; R) . l-to i:•·1ar1Ye i 'i"1 X.· 'r' , c.r- lJ. 

T IME and R ANDOM NUMEER 

TI ME <FORMAT IJSED BY t;AS JC) 

:31,tl:•r·O•J.t i rie DE:32 cot' i >?S T J t·1E. i Y1to R0 1 i ·r. tt·1e- s~.r··1€ f4:ir r•).:t. t. ·-~~,.;•:! b~ 
BASIC ~ P.e'3 i st-:-r·s XH .1,r1d 'fH •.-Ji\ \ i;,..;.·ot:. .~, i r1 ?A t .. c.t l o•,, i ·rf':I -:-xec 1.i.tic,.n. 

StJ.l:•t' O• .. l t, i ·1·10:- DE l D G t ot ... '?$ R0 i i'1to TI ME.. • .... i t .. •·· R0 9 i '•!€'Y• i )) t t·1e S.:\t119 
f'orrr1~. t:. l.~Si?d b~ BAST c. o·.-.e d_::1. t .:i. b~ te- i S· p a ::.::.o?d t o tt-. i ~. ; ,1.1.bt"OI). ti Tl-? ; i t 
i. s ~.ddo:-•:! t o t •·1e- r·e to.r··r1 .~. ·:!dress it' R01 s r ec if.' i ~s T I t1E i r1o:ort'~ct l ~ • 

TI ME < f1\_ TERHFITE FORMAT ) 

D~.t.J. "'~.: be tr.~:rrsf€t .. t .. e~:J '''~t1 .. ;i; .. : 1 1 RO .:i.Y1d t •·1.;· t i rrie t ... '.·Ji t h t .1 ·111!' f-.:i 1 l o i,.Ji ·1'19 
t .. t:>f ' t•'1.:i.t •.t:..i::-•::J i '' R0 : 

7R'30 
7R'31 
~"R02 
.. - c.-
1 H~.j 

7Fl04 
7A05 
7A06 
7R(,7 

t~ i:it !).$•?1'.j 

~~ot •.1.s~d 
J s t r1\tbb \ €::!;r"or1t..-, ·t'1•.tr'1tJi:-r \ •-.e x) .: ?."ti(J 11'::'bb 11:'='.Jo?'o?'k d.:t.'.:' <:zt t c• 6 ) 
I} ..;.. t -? t;·f r'"jrit~-. (<J€°ci r<'1~.\ ) 
HOllt .. (~3 t,o 23:.. rJ~c i ,,·,11) 
t·l i ·11u.ti? ( £3 t .. :, 59 .. d l?C ifl'1-3. l ) 
:::o?•.::i:•'1'1d < 0 t .o 59 .. di?c i rrt '.'. l ) 
H•)t:. ~1.s1?rJ 

RANDOM HIJMf.ER 

$1.1. l~t'o1.t. t i l1'? FSDD ~· \ J-.•:'!S RND < R(1 ) .. i n t .;·r' P t't?t i?d .!l.S i '' BASI C.· i 't'lt•:. R(:1. 
T•··I? 1·· .~ ·,1dorri 't'•.1.rf1bo:r· i ::. r o::·P l ~.·:~·:J b"J i t:.s Y\<i?}<: t. "lJ. l u.-:- . E•:•th R2 .~.\-,d R6 -:i.1' e 



c~ l l 5 C r F~ l f; ) r~P l "t:i::.s tf·ae t .. .:t.r•dO•i 1ill.'Ciib1;?r ( \oca.ted 7800-7B07 , i i"i 

.:Jec;iraal f'C\f"_,l,,t ) b!I 1t-; r1.: xt ·.1~. lu.e . Pf"'?O: ed'? b:-. lo~rtil"i9 XH .ai..-tct VH 1:1itf-. 
7'1 . fol \r.i•.•1rt~ q. i!'0:11ti•:.;·1. XH ~.-r .. j 'IH ~..a1 l l cont.~in 7A. Ttle CO'iiter.t~ of" 
l:•ot.J1 R0 ~ l'ld P2 1.1 1 11 t•.:. .-~·,.=-r19ed . 

REA DI NG C O DES FROM B A S IC 

E"IALl.IAT!ON OF EXPRESS!Ot l IN BAS I C 

Ca ll f1J: <TJ6DF ) ~ '.,·..l l 1J_.::a, t •:-t-s .. ;;...-. o?XPl"'i?.SSii:•ii 
bt?~ii Y1Y1i Y1';:1 :1,t. t;.f'1ojf 41.d~:.lt.,q~.!:. C i)Tit-3. i Yio?d i '(1 't'. 
T!--,e BH·:: r r · .;.'<P t"~S$. i o.)ii l-= t ... ~t··rr1 i Y1~. 1:.-:·d b~ .~:r1::i 
~JD (£t-fT£R) · 2C Cr:•:ir'1 fl,i.1. ) , ".:;R <.:•:•l o·,-,) J or· 3B 

SP i:c if' i ed b" BAS I c c:o:.do>' 
Tf'"le t"o?:!.•J. l t i s. P l ~.ce-•j i r1to 
o f thi: code" 00 < m'1 I ), 
<!!.<'Mi co I o·n) • 

R0. 

TJ·,e- i..-,~truct t ')1'i o:a l \ i ·,·1~ t .. h is s.u.bt"ot.1." .. i r1e rt11.~s t be f o l l ot.Jed b'..:I .;. d.a.ta 
t)'-1 t .1? . •.J•) i ;: •·, t.J l \ l b~ ad··J,;::-d t" t f11o? r·et 1..•.r··1 ~fldrqf.·;. < '" i t r, UH i;:or1t~. i ·,-. i r19 ~n 
.JP C-r•:•Pt" l~to? '?r"'r".,t°" COd~ ) i f Jn o:>rt"'Ot"" OCCUf .. S , 

t-t•1fller1c ,-..o s,1,.1. l l",s obtai 1't~d f t ... ~r• Hi-ID, QR, t-.OT , ASC , LElt, POIHT, PEEK, 
or- PEEKit .Jf'"'E' i n s i9(1f?il"J bi r.at"'::i ; other ·our01eric rss.u l ts. ~·--·e iii decifll~l . 
Stril·,9 r£>.: 11l t.: .,,, .. ~ ev?ro?ssied .:i.s. strir'9 PoiY1t9r'• lrt Rt), •11i t.k1 tl·ae s.tri Yr9 
its.,tf toc~ tE-<J i i' tt'1tt Strir19 Buf·r~1 ... . 

CON"IERS ! OH OF HEX CHf'!RACTERS TO EN TE 

S•J.!:.•t"'O•.\ ti .-,e ED9Z l o~.ds A t., i th ~ b!,,1 t~ di.?t.l?t"'rri i t•9d b~ ~ P ~. i r· of· c0:od~s 
t ur ~·,ex di r.. i t .= . loe.:4 ted sti'.r·t i r19 41.t addri.?$.S X. Codes ror ;:;•iar·a.ct .>?rs. 
ott·u?t .. t•·,,3·n 0-9 or A-E 1,• ill c l>?.:-i.r fl a9 C, :;. \ 9 )'1a. \i ·r19 a n err c·r·. -Afte·r'· 
~xec:t\t i .:;..-, . X t•J l l l Po i r1t. t o t .1"1-? 1· .. ?x t .~(lcJrqssi ·~ .a:r1d U ii,r~~ *J'<1•:•iar19e·~ . 

S•.i bt .. •:-11 ti rid. D2Et1 s~ :• t' cJ·1-:s for · t~"le <1.ddr"€$£ i 'f• tt'lernor\f of t •'le BASI C 
l i ..-,.:- •Jh0'.5•! li '* libi"',... ·~ l ·,·~ •'l•?"'.<~·jo?;: i ''' ::a. l ) i '!> '="''t~ i r1ed i '(• U. The $'?.aro:•"I l·J i l l 
b<?91ro ~ t >loe ~rJ.:l>"•»"; i ·;1.:l i<:•to>d b~ the START OF BASIC <or- START OF BASIC 
iri PC.t·1 ) Pl)trit~r . lt t •i l l >?i"t•:f if' ~. $tOP bift'? is i!'Y1COO.Y'!ter~d . 

Th":' s ?rit'! !.Vl"lf"flUt l etC 1.ai l l ze.ar--ct--1 rvt"- ttit? t ir.e with ~- SPE"'=i r ied l a.be-\ . 
I ·;, tJ·11'-- ~ "-S'!'· l.,.IH l+\l.l? t cu·11tai·f· FF ,, ~;od P.0 MUSt cont~ i-n ~- s tr'il"l9 Po:->ii"1ter .. 
P i:· i •1t l"f1'0 t' n ti· .... -t: r1h'9 fot~flfiiTt9 tl"d? labO?l sou9ht. If YIE'CE'S~.r:. .. ~. 
$.~,rcli f'or· 1 1 ~b.:.l .,,ill bYP.ea.-s.s stoP bYt-e-s., c:ontilluin9 lrntl 1 Et-ID OF 
B:HSTC ts , .. ~ , ,~.,~,! . 

l 1'1 ;:. i t l•1e f'< .- 1 !.o? • j f t .}'1>? \ i '1'11? SOt'.9 .. it : 5 \ ,,C~ ted, t ht? addr·es.:; Qt-. the 
f·i r s t .e t ,tr.·r11j!"·t, t· 1r1 t•·,~ t. t i v,.-:. is i:-\ ,::a.c -:-,.J ir1to 78A6-A7 . <Tt1>? -1.ddr·es.s ~.t. 
1.1•1 i c l·1 tf·,._~. l i ¥"i'1'"'J \'11J.r•·1l>'?t" t •E-·:.i •1·1::. i~ \ .;.:S~ th~Yt t l'lat ~cici1"'e~s b~ 3 . > 

POCKET CO"PUTER NE• SLETTER 
, ,0 .... m , Stt\MOUr. Cl _, 


