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PROGRAM YIELDS PHASES OF THE MOON

Input any date I:mu:;nth_.'day,f-,-ear} and this program outpuls the phase
of the moon on that date. If the moon is not at any exact quarter phase
{such as full, new, first quarter and so forth) then the program indi-
cates the number of days into the lumar cycle.

The program is accurate for dates between March 1, 1900 and
February 28, 2100. Starting with a lunar time of 14.60 days on March
1, 1900, this program adds 29.53059167 days for each lumar period.
MNeed to know [f there was a full moon when youw were barn,,. mar-
ried... first became 3 compurer pregrammer?!

Frogram submitied by: Emerich Aversbacher, 41 King Streel, Apt. 2,
Believiile, &) 07103,

Program Moon Fhases

10 CLEAR:BEEP 1:PAUSE "MOON PHASE CALCULATOR™

20 WeBD4098 X=79.530589167, 2= 36525 :USING

30 BEEP 1:PAUSE "DATE IN QUESTION 22> —>

40 INPUT "BONTH: ;M "DAY:":D,"YEAR:";¥:IF ¥ < 100
LET ¥Y=1900+Y

50 IFM <=2 LET S={[INT30.6*IM+13)]+INTIZ*{Y=1]]1+
D-W+14 6}/ 5=5-1NT 5:5=INTISX+11:G0TO 70

B0 S={{INT{I0E*(M+1]1]+INTIZ*¥i+D-WI+14.6)/X:5=5-
INT S:5=INTI5X+1)

65 BEEP1

70 IF {5=0)+(5=1)+{5=2914+[5=30) = O PRINT “PHASE:
FULL MOON":GOTOD 110

B0 IF 15=141+r5=15:|¥-1:5-1ﬁ-l > QPRINT "PHASE: NEW
MOON":GOTO 110

90 IF (5=6)+(5=7)+{5=8] >> 0 PRINT "PHASE: LAST
QUARTER™:GOTO 110

100 IF 15=21]4(5=2214($=23) > O PRINT “PHASE: FIRST
QUARTER™

110 PRINT "CYCLE 15 "":5:"DAYS INTO 30™

120 GOTO 30

Line 7000 presents a menu on the display.

Line 7010 uses the INKEY $ function to examine the keyboard.

Line 7020 extracts the ASCIl code for the key that has been pressed.
1t ignores all key codes cutside the range (17 — 23] used by the soft-
keys.

Lime 7030 subtracts 16 fram the ASCH code of a softkey 1o leave a
number in the range 1 to &, This number then directs the O~ GOTO
statement to the appropriate seciion of the program,

This routine can be implemented as a subrouting if desired. Just
append 3 RETURN statement and change the directed GOTO state-
ment to an ON..GOSUB directive.

Mow a program can be kept entively under programmed operation,
menus will autematically be displaved as required and a single stroke
of a softkey will take the vser to the appropriate program section,

Program Prograrm Contred of Softkeys

7000 WAIT O:PARINT “LB1 LE2Z LE3 LB4 LBS5 LBE”
T010 XS« INKEYS$:IF X$="" GOTD 7010

7020 X=ASCIXS):IF (X < 17)+0X > 22] THEN 7100

7030 X=X-17:0N X GOTO 1000,2000,3000.4000.5000,6000

PUTTING SOFTREYS UNDER PROGRAM CONTROL

The softkeys on the new Sharp PC-1500 make selectling 2 particular
progeam ar routine the simple matter of pressing a single key. These
keys can also be given lahels that appear on the display. Using the [abel
recall key a user can be reminded of the function of each key.

In normal use, the softkeys execule a programmed operation only
when the PC is in the “execulive'” mode, That is, when the wnit is not
in the BLISY condition. Also, in order to see the softkey labels, it is
necessary Lo fiest press the RCL key. Thus, while it is possible to con-
struct 3 multi-part program and wse the labeled sofikeys as a menu
selector, it i+ necessary to end each segment 1o return 10 the execulive,
hawve the user press the RCL key o bring up the softkeys menu and
then punch the appropriate sofikey.

However, putting the softkeys under program contral makes it
possible 1o display a menu and wse the softkeys to direct program
aperation without ever returning to the executive mode, The accom-
panylng listing ustrates how this can be accomplished.

€

35 Oid State Rd, Oxford, CT 06483

FROM THE WATCH FOCKET

| attended the 7th West Coast Computer Faire in San Francisco this
past month —~ haping to see the latest in PC wares, The only exhibitor
in the PC department was a representative of Quasar showing (and
selling) their HHC, I'l have mare to say about the Quasar unit in a later
jssue, 11 Is exactly the same machine as the Panasonic HHC which Duwld
Matro seems favorably impressed with as noted in this issue,

After over a month of extensive use of the Sharp PC-1500, my judge-
ment is that it is a fine machine for the money. Fact is, | have yet 1o
find a PC-1500 owner who is not basically pleased [or delighted! ) with
the unit. 4K memory expansion madules — kicking the PC to 6K —
are already available in the W5, and the BK modules are due here by
early April, The modules seem a little high priced ($150.00 for the BK
wnit), but | could sure use 10K (total ) in my PC!

Radio Shack is reported to be planning to start selling their PC-2
{equivalent to the Sharp PC-1500] in May,

If you don't want to wait until then, the Sharp PC:1500 is available
through & mumber of U5, cutlets, Bob MHall reporits good service from
Tam's, Inc., 14932 Garfield Avenue, Paramount, CA 90723, They take
phone orders at 800-421-5188 and have the PC-1500 listed at $249.95,
the CE-150 at $199,95 ind the CE-151 (4k memory plug-in) a1 $64.95.
On the east coast, Atlantic NaorthEast Marketing, PO Box 527, Marble-
head, MA 01945, phone 617-639-0285, has a few interesting offers. If
you buy a new PC-1500 and the CE-150 printer/plotter fcassette inter-
face, you can trade i 3 Sharp PC-1211 or Radio Shack PC-1 {in work:
ing condition) for $80.00 ¢redir. Om the other hand, if you are looking
to pick up some used (bul guaranieed (1o be in good working condition)
PC-1211s and PC-1s and associated equipment, Mort Rosensfeln says
they have a good stock available. Call for prices and details. He {Maort)
also says the PC-1500 Service Manual with all the technical details will
be available shortly for $10.00.

Send a self-addressed stamped enwelope to Walt Maffetr, Sox 1708,
Sebastapal, CA 95472, If yeu are imterested in obtaining printed lem-
plates for your PC, He has a printing machine with just the right size
characters, In addition to having several “standardized™ versions avail-
able, he says he can make custom templates too.

The April issue of BYTE Magazine features a new packet-sized
telecomputing terminal from a-new outfit called 1XO, Incorporated.
A lot of human-factors engineering reportedly went into the termi-
nal which contains a built-in moadem, system-connect protocol soft-
ware, a 1K user RAM buffer and color-coded keyboard. Things are
really starting 1o pop in the PC world! — Mot Wodsworth, Editar
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PRODUCT REVIEW
THE SHAFP PC-1500

Froduced by : Sherp Electronics Corporation.

List Price: < £300.00

Availability : Sherp distributors

Reviewer: Devid G, Marto, 3639 Roosevelt, fackion, M{ 49203

The new Sharp PC-1500 is not as big as the Panasonic HHC, but it Is
too large to i Into a shirt pocket.

The keyboard Is typewriterstyle with staggered keys, A numerkc
keypad Is at the right of the alphaberical keys. The only keys that aute-
matically repeat when held down [in the executive mode) are the cursor
controls. These serve the same functions as those on the earlier PC-1211
unit.

The display conshts of 2 7 by 156 dot liguid<crystal marrix. In the
executlve or edit mode the display scrolls up 10 80 characters across
its 26-character width. In the “graghics” mode each dot on the display
may be individualiy activated throusgh a column-addressing technigue.
The display slso has 3 number of asnunciators that indlcate the status
of the machine.

The PC-1500 has several operatisg modes. The RUN mode is used to
execute programs or perform calcu ations, The PRO |pregram) made is
used to create and edit programs. A RESERVE mode may be wsed 1o
assign operations and functions to 2 set of six user-definable keys. Each
such key may be assigned three different operations. Labels that appear
on the display may be created to identify the function of each user-
definable key. A key labeled RCL (recall) is used 10 bring up the key
notations when desired. Another key is used 1o cycle between user-
definable-key modes referred to 25 1, 11 and il that give thoie keéys
their versatility.

There is a 60-pin connector on the left side of the computer. A com-
partment into which additional memory may be plugged s provided in
the back of the unit. Another compartment accesied from the back
houses four size AA batteries that power the unit In portable operation.
An a.c. adaptor (optional, net provided with the unit) may be plugged
into the right side of the unii.

A speclal TIME function is provided by the cemputer. It holgs the
date and time In the numeric format: MMDDHH.mmes where MM
represeénts the month, DD the day of the month, HH the hour, mm the
minute and ss the second. The intemnal clock can be set by the user and
then automatically maintains the correct time.

A programmable sudio generator permits the playing of notes that
may be varied in pitch and duration

The BASIC language that is provided on this unit is a considerable
upgrade from thelr eatlier unit yet it Is also upwards compatible. Pro-
grams written for the PC-1211 will run on the new PC-1500 as long as
no tricks (such a implled multiglication) are attempied. However,
there are seme differences in the manner in which variables are handled.
The PC-1500 has a separate memaory area reserved for the single-charac-
ter variables A through Z and the siring varlables AS through £%.
You can now use both the variable A and Af at the same time. The
single character siring wvariables A% through Z§ are lmited to sixteen
characters masimum. [Other two<character string variables, such as
AA%, can be dimensioned to hold up te B0 characters.) If you want to
wie the locations set aside for varfasles A — 7 and AS — 7% as part of
in array using subscripting, then the special symbol "@* Ik used along
with the subicript. Thus, @(1) would be stored in the location assigned
te variable A and @3(26) would correspond to 2§,

Tworcharacter varlables are stored in the user's memary area. One- or
twa-dimensianal arrays (numeric or string) may be il ed,

This version of BASIC supports the string functions ASC, CHRS,
LEFTS, MID$, RIGHTS, 5TRS$, VAL and LEN, Strings can be com-
pared on a character-by-character basis for equality o the greater than
or less than (using the ASCII characier code) condition,

MNew BASIC functions include AMD, DR and NOT,

Program errors may be located by pressing the line scroll up key
immediately after receipt of an errer message. There |s 3 TRACE mode
that aliows the operation of a program 1o be closely examined. For
instance, the values of variables miy be examined after the execution
of each statement Il desired. Error messages are coded a5 numbers. The

L— . e e 1
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nice feature of being able to go backwards in 4 program listing has been
retalned.

An INKEY$ statement allows keyboard entries (under program con-
trol) o be made without having to wse the ENTER key.

Programmers wiil also like the bulit-in hexadecimal jup 1o 4 digits)
converslon routine that translates 1o decimal values

The PC-1500 is supplied with a tlack viny|, padded carrying case and
two manuals. The Instruction Manual |5 better written than previous
anes, but |t sometimes tends 1o beover-cute, The programs supplied in
the Applicatlons Manual are sometimes re-hashes of sarller anes. Many
of the programs also require the use of the accemary printer/plotier and
cassette Interface andjor the 4K oplional memaory module.

An stcompanying program presenis the iime of dsy ssch gime the
PC-1500 Is turned on. It demonstrites some of the new string handling
statements available on this PC.

A second short program, for those that may already have a PC-1500,
is based on graphics produced by Micheel Lemping. It demonstrares
simple animation and sound effeces

Tirme Program

his rovtine, when ploced
os the first progrem fn
memory, will guromark
cally dlgplay the current

18:ARUN :WAlT 58:
a=TIME :A=A-18
BXINT (AslB88)

20:D$="an":Bs$=

STR$ (INT A-12
¥CINT A>12)+12
ECINT A=8)): IF
A>=]2LET Ds="pP

time for o brief period
whenever the PC-1500 Is
fwrmed on  Neotice the
ARUN sratement in lne

P 10 wivich is the key ro this
33: C$=LEFTS (MlDs U ol power-on agerg-
Hian,

(STR$ C(A-INT A
)y 3, 2)+788", 2)
48: CURSOR S:PRINT
B4V : "aCgar vy
D$:CLERR

Animated Runner Program
Al an exemple of the type
of animoted graphics thot
can be exéculed on the
PLC- 1500, this routine pre-
sty g srprisingly smooth
animated display of @ man
funning oérass the screen,
camalefe with sound ef-
fects f you want to study

how the arilst achleved the 2C IE®F EEECEE '
Fluwidiey, slow th 1 3 88: GCURSOR A+2:
o i) GPRINT "@oee18
down by chonging the
WAIT statement in line 10 24 E@FBE 484"
to read WAIT 100, 18B: GCURSOR a+3:
GPRINT “"BPR0z8
2BIERF4E348BY:
BEEP 1,5,5
128: GCURSOR B+4:
CMRINT "gpaaog
BBZEF 3E@@e8"
148: GCURSOR p+5:
GFRINT "pPBEBB8
4C3EBF 2E3488"
168:NEXT A:GPRINT
' BBReRRB
deesa”
188:GOTO 28

18:WAIT B3:CLS

28:FOR A=RTO 148
STEP 6

48: GCURSOR A:
GPRINT "288848
24 |EGF2E1CB2"

68:GCURSOR A+]:
GPRINT "B2B20828

1 32we 1Y 3
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FEEKING IN THE PC-1500

It didn"t take wiers long to discower that there are 4 number of capa-
Bilities of the Sharp PC-1500 that wre not mentioned in the NsTruc LR
manual. Undocumented directives include PEEK, POKE, CALL and
OPM. George Férgui was one of the first users 1o get a report in fo
PCN listing some of his discoveries using the PEEK instruction. This
command permits one o examine the contents of memory by giving
the directive: PEEK X, where X represents an address in decimal or
hexadecimal {Indicated by preceeding the value with the “&* sign)
farmat. Some of the information George has gleaned, such as the loca-
tions (addresses] of RAM elements in the baslc unit and the tokens
used in the BASIC interpreter, is shown in accompanying tables.

I you wani 10 do some exploring on your owh, an attempanying
rouline provides & means of “dumping” portiont o memory using the
CE-150 printer. In addition 1o providing 4 hexadecimal duemp, the
program prints ASCll-equivalent charscters for appropriate values
ungernesth ecach line of kexadecimal code. Exumining memory
starting o hexadecimal address CO00 (49152 decimal) reveals the
coding of the BASIC interpreter. If you use the dump to examine
the first few hundred Bytes of ROM code you will discover the token
conversion table used by the interpreter.

For those of you wha may not have had exparience with the PEEK
directive, Noriln Rober provides an Introduction 1o the subject in an
article elsewhere in this issue.

Table PC- 1 500 BASIC Token Codes

F150 AND F1B1 ASUN F1Bl TO
Fis1 OR F182 BEEP FiB3 WaIT
Fi BB MEM F183 CONT Fi B4 ERROR
F158 TIME Fiee GRAD F1B6 LOCK
F15C INKEYS F187 CLEAR Ft BB UNLOCK
F180 PI F18A CALL

F1680 ASC F188 OM FOB4 CURSOR
F181 5TRS F1BC DEGREE FOBS USING
FiE2 wvaL F18D DATA FOBE CLS
F161 CHRS Fi1BE END FOBS CLOAD
F¥B64 LEN F192 GITO FOBF MERGE
F165 DEG F194 GISuUB FOB0 LIST
F166 DMS F196 IF FOS1 INPUT
F167 STATUS F198 LET FO 83 GCURSOR
F168 POINT F193 RETURN FOOS CSAVE
Fl1BB S0R Fi9a NEXT FOS7 PRINT
F180 NOT F188B NZW FOBF GPRINT
F1GE PEEKm F18C On FO B2 CHAIN
F18F PEEK F1ap OFM FOBE COLOR
F170 ABS F19E OFF FODE LF
F171 INT F1 A0 POKE@# FOB? LINE
F172 RIGHTS Fi1 Al POKE FOBE LLIST
F173 ASN F1 A2 PAUSE FOBS LPRINT
F174 ACS F1A3 P FOBA RLINE
F175 ATN F1 A4 RARUN FOBE TAR
FI176 LN F1 AE FOR FOBC TEST
F177 LDG F1 A6 READ

F178 EXP F1 A7 RESTORE E7 AQ AMT
F178 S5GN Fi1 A8 RANDOM

F17A LEFTS F1 A4 RADIAN EGBO0 CSIZE
F178 MIDS F1 ABE HEM E6EB1 GRAPH
Fi7C RAND F1 AC STOP EBB? GLCURSOR
F170 SIN Fi1aD STEP E6B3 LCURSOR
F17E COS F1 AE THEN E6 B4 SORGN
FI17F TaN F1AF TROMN EEBE ROTATE
F1 B0 AREAD FiBd TROFF E6BE TEXT

Table PC- 1500 Partial Memory Map

L4008 -~ 40C3 Reserve Program Ares (188 byies)
&80CE — ATFF  Usar Main Program Araa (1850 bytesl
&T050 ~ JOFF Fixed Vanables ES — Of (11 x 16 byues)
&EMB0 = TIFF  Fixed Vorebles P - Z5 (11 = 16 bytes)
&7BCO - TBFF  Fixed Varobles A% = DS (4 x 16 bytes)
&7900 - TO9CF  Fixed Variablos A ~ 2 (26 x 8 bytes)
&C000 - FFFF  BASIC Interproter (16K bytes in BOM)

Program PC: | 500 Hexodecimal Memrory Domp

[TBTCSIZE I: INPOT T I7] -y
"STARTING ADOR 38:UWAIT B:FOR B=2

ESS? ";A TO 2:C=(PEEK (
28:A%="Q] 23456789 A+B)J)AND (&FB)

ABCDEF " :D=1+]INT (Crlb
25:WAIT B:W=INT ¢« JIE=(PEEK (A+B

A-4896) JIAND C(RBF)

26: X=INT ((A-(lxq 4B:LPRINT MIDs <A

836))-256) %.0, 1);NIDs <A
272:Y=INT ((A-(W%x4 $,E+1, 105" "5

B96) - (X%x256) )~ NEXT 8

16) 45: LPRINT :LPRINT

" :FOR
B=BTO 7:LPRINT
(CHR$ (PEEK ¢Aa
Bl i

28: 2=INT ((A-CWx4
B36)-(X¥256)-¢
Y¥16)))

29:LPRINT niDs <A
$, W+, 12:111Ds NEXT B:LPRINT
(A%, X+1, 123 :LF |
MID® ¢N$, Y41, | SA:A=A+R:6NTN 25

JiMIDE (A%, Z2+]

Table PLC: 1500 Key Memory LOoCaling

&7600 - 764D Dispisy memory

E7I00 - 774D  Daplay Memary

BTBAE — TGAF RUN/FPRO/RESERVE wmttings. trig mode,
SHIFT stetus, SML stotus

&TH0D ~ THBBF Memaory pointers, format sattings
&TH00 - T9FE  Serings primarily involving the CE-150
A&TAFF LOCK/UNLOCK status

&7TADD -~ TAFF Calculation registers, dats itsck, FOR/
NEXT sk, subfouling itack, sicetera

&7800 - 7807 Fandom aumber storepes

&7B08 — 7BOF  Counter, wsed for automatic 7-minute
shutoff, possibly othar purposes

&7B10 = 7B5F  String butfar

&THED - TBAF  Datato be outputied 1o ditplay

&7BBO - 7BFF Input bufler

&AD00 - BFFF ROM in the CE-150

Tatwe IS
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FC-1500 Version

implied multiplication, used extersively to it the program in a PC-1,
cannot be used In a Radio Shack PC-2[Sharp PC-1500. However, the
idditionsl memory in these models allows the program to fit with
room to wpare when implied directives are changed to explicit repre-
sentations.

An sccompanying listing filusirates how the program appears on a
PC1500/PC-1. Qrdinarily, PCN readers will be leflt on their own 1o
adapt PCA211 PCA1 programs to PC-1500/PC-2 units. This might 1ypi-
cally invalve watching out for implied multiplication &3 well as dropped

STATUS 1 at end of listing indicates the number of Bytes utilized.

right hand parent, ending guotation marks, etc.

Program Curve Fitting [Sharp PC- 1500/ Radio Shack PC-2 Version)

1:" "USING :
PRINT "CURVE F
IT-U4": INPUT *
CLR (Ys/N)";2%:
IF 2%="Y"CLEAR

2:C=1: 2=N+1:
PRUSE "PT#";2:
INPUT "X=";L:
IF L<=BLET J=1

3:X=L: INPUT "Yy="
iY: IF Y{=BLET
T=1 -

4:60SUB S5:BEEP 2
:PRINT IIKJI;H; £
-_ulJ;Hi'P ?“i”ill:
";¥Y:GOTO 2

S:D=D+CkX: E=E+C¥%
KA. F=F+CxY: 6=
C+CxY¥Y:H=H+C%
XEY: N=N+1£C: IF
J¥T=IRETURN

§: IF J<)ILET H=hn
+CXLN X:0=0+Cx
LN XILN X:K=K+
CxYXLN X

2:IF TE{OILET P=P
+C¥LN Y:Q=0+Cx
LN Y%LN Y:I=1+
CXX¥LN Y

. Y=BxX+A"
12:B=(H-D¥F-/N)~(E
~DRDs/NYA=C(F /N
-BXDsN)
14:R=(NXH-DXF )~T ¢
(NYXE-DXD ) ¥ (N¥G
-F¥F)): IF UW=1
RETURN
16: GOTO 86
20:"A"IF W=1THEN
24
21:U=2:PRINT "EXP
. Y=AXEXP(BXX)
":IF T=1G0OTO 6
|
22:B=(]1=PxDsN)~-CE
-DXD/N) : A=EXP
(PrN=-BxDsN)
24:R=C(NE]1-0%PI-TC
CNXE-DxD )% (NXQ
-P¥P)J: IF W=1
RETURN
26:GOTO 96
38: "S"IF W=1THEN
EL |
31:U=3:PRINT "LODG
Y=RELNX+AQ":
IF J=1G0OTOD 61
32:B=(K=M%F N>~ (D

36:GOTO 96
48: "D"1IF W=1THEN
44

41:iU=4:PRINT "PWR
« Y=RERABY: IF
T+J»BE0TO 81
42:B=(S=HxP N>~ (D
“MEM~N): A=ExXP
(PAN-(B¥M N}
44:R=(NXS-MXP)~J(
(NX0-MEM) ¥ (NEQ
-P¥PJ3: 1IF W=l
RETURN
46:GOTO 86
48: "F"IF J+T>8
THEW 61
S8:W=1:U=0:U=8:
FOR 2=1TO 4:
GOSUB (Z%x18):C
=R¥R: IF C>V
GOSUB 8=
S5:NEXT Z2:USING :
=g: BEEP 3:
PRINT "BEST F1I
T WRS #";U
59:COTO <uUx1@)
68: "K"PRINT "EST!
FIRTE QOF X":
INPUT "y='3U:
GOTO (U+B1>
61:BEEP 1:PRINT
X OR ¥ OR BOTH
NMEG. ":END
62:L=(U-a)-B:GOTD

97
63:L=(LN U-LN Aa)~
B:GOTD 97
Ba4:L=EXP ((U-a)-B
Y:GOTO 82

6S5:L=EXP ((LN U-
LN AX7B):GOTO
97

B7:USING "#HH#84_4
##":RETURN

78: "G"BEEP 1:

t INPUT_"DELETE
LAST PT CY/ND
w3281 IF 28="Y"

THEN 25
21:PRINT "PT# “;N
t INPUT "X=";L:

IF L<=BLET J=1
Z2: %=L INPUT "¥y="
Y GOSUB S8:

COTO 27

5 PRINT ®"H=":;%;"
Y="3Y: INPUT
OK TO DELCY~ZN)
"1 7%

B:IF Z2$="N"THEN
21

272:C==1:1F ¥Y<{=0
LET T=1

Z8:GO0SUEB S5:END

B2: "JYPRINT "ESTI
HATE OF ¥*:
INPUT "X=";L:
COTO (U+85)

BG:U=BXL+a:G0OTO 9
7

B2:U=Q%¥EXP (BEL}:
COTO 827

BB U=BXLN L+A:
GOTO 92

BO:U=AX| ~B: GOTO 9
Fy

96: GOSUB 67: PRINT
A=";a:PRINT *
B=";B:PRINT "R

=" IR:C=RXR:
PRINT "Rn2=";C
{END
S2:PRINT "X=";L;"
Y=" i W END
OBIPRINT "R=";¥;"

Y=" YIRETURN
99:U=2:U=C:RETURN

STATUS 1
1627

BilF J+T=BLET 5= ~MXM/N)iA=(F-B
S+CXLN X¥LN Y kM) sN '
S:RETURN 34:R=(NXK-FxM)~»J ¢
18:"L"IF W=1THEN (NXD-MEMI>E(N¥G
14 -FXF)>:1F W=1
11:U=1:PRINT "LIN RETURN

PRINT "DELETE"

PUT THOSE SOFTKEYS TO WORK FOR YOU|

As George Fergus was quick to discover, you can qulckly set up the
Sharp PC-1500 to save yourself a lot of keying whem developing pro-
grams. Just asslgn the most commonly used punciuation symbols
that normally require two keystrokes (SHIFT and then the desired
character] to 4 group of softkeys. For instance, wsing all six keys from
left to right, you could define them to represent the wymbols:

> = ? '] 5
Use the RCL key too, to display what you have assigned 1o each soft-
key 1o assist in remembering your assignments. The technigue sure
saves 4 lot of work,

LED GRAPHICS FOR THE SHARP PC-1 500

David G. Motle, 3639 Roosevelt Clrcle, Jachson, M1 49203 sent In the
codes shown in the accompanying listing for producing a variety of
graphics on the Sharp PC-1500 liguid crvstal dlsplay.

The cades are presentied within DATA statements. A simple routine’
ai the start of the listing (lines 1 — 100) may be used (o access the data
statements and display the various patterns. Naturally , you can extend
the concepts 1o produce yvour own new patierns and incorporate them
in your own programs. Note the complete set of chess pieces provided
by Dave. Does that give anyone ideas? See pages 91 and 97 of the Sharp
PC-1500 lastrue tion Manuai for detaily on producing LCD graphics.
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“

Program LCD Graphics for the Shorp PC- 1500 and Radio Sheck PC-2.

TTRESTUORE 1PBH o . T .
S:DIM Xs(@)x8e 1348: DATA "434C34 :612: DATA "4B787E
180:CLS :WAIT 1@@: 2R1613961": PF7E7848" :
GCURSOR @:READ REM ~ SPIRAL REM  BUILDI
X CBYIEPRINT % 1350:DATA 84324 NG
$¢0>:60T0 109 Saspante o
1080: DATA "PB1436 % TP . AL ,&u
49361408" “ogg” : ??;?SEiE'?E 7F
¥ i o : H
O S adma s Euﬁ REM  BALL 1620: DATA "3F7F79
1820: DATA ~553677 BES T 1378:DATA_“1C2241 il it
AR? 73655 " g g 4141221C": 287C2C3838":
1838: DATA " 10055 e o REH C1RCLE REM LOCOMO
4955881C" §oe28 1382:DATA “63594F TIVE
1248: DATA "@88814 _o%a 454F5963" W
PB2aRBSS” Ont REM  BELL  feed
1858: DATA " 775577 B8 &3 1400:DATA "BEJCIE
B775577" 18 03 2CBE": REN ﬁ 163@: DATA "3C2C7C
1868: DATA "7F2214 ae ROOK (B) 3C3C7C7C3C10
PB14227F" o 1418: DATA "BBBCAE ":REM  BOXC
1872: DATA "63411C N SA7E " : REN "ﬂ AR
141C4163" . KNIGHT (B)
S868: Date "easass WO 1428: DATA "4CSE3F e
49223649" o B SE4C":REN . :
189@: DATA * 275077 BISHOP (B) 2 1e£0:DA1A "026302
22775077 1430: DATA “"427C2F  o8» :gggggi‘a?fﬂﬂ
1188:DATA "364 ™ 7C42" 1 REN ‘éﬂ : e
36494936 :::"’: QUEEN (B) REM  KANGAR
1118:DATA "ZE41S0D 144@: DATA "4@7A7 00
SS50417F " ;?:IE igiﬁﬂ %_ o
1120:DATA "1C2749 B8 : e
2F492010" - i 1458: DATA "I1CIELF T
1200: DATA "BE!12] oo 1E1C": REN i '658: DATA "B1818]
4221118E": il - PaWN (B> 2989191F 1913
REM HEART =% 1588:DATA "BE?C42 . 18181C1E1ABG
1218:DATA . *881C4A 7COE" : REM 5F 260726060202
JF4n1Ce8 " : ‘giﬂ.. RODK (W) @2":REM EN
REM CLUB 1518:DATA "@8BC4A o TERPRISE
F1228:DATA "BB1422 257E": REN -&j
41221488": ﬂuu“nn /s KMIGHT (2 - wlﬁ
Ny oo 28:DATA "4C5233
fen ol A - B T,
1238:DaTa BISHOP CW» oo %
o 1530: DATA "427C43 94940EDE OE 6F
: 2042 : afie 6F 7F 7B7B686@
REM  SPADE REN 8O iRER KL
130@:DATA "1D2222 e 8.0 QUEEN (W) INEON
41222210 : N 1548: DATA "402A4F
REH TAURUS = ?A4B8": REH T
1318: DATA "21322C KING (W) -
20287C20": % 155@8: DATA "1C1211
REM  JUPITE Jg_g, 121C":REM lh 1678: DATA "BB1412
R PAWN ¢l R 122448102048
1320: DATA "PE2979 1688: DATA "3FAB/F HRARRRAR4RZR 1P
2908 " : REN BB LFIFIF2F" s m 182942222008
FEMALE & REM  ELEPHA 182910102040
1338: DATA "3P4848 o NT ppPepe4p20”
48350307 : = -
REM  MALE oo b, M o0 o
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UNDERSTANDING THE SHARP PC-1500

This is the second article in 2 series being presented by: Morlin Rober,
407 Marth I3t Avenue, Marshailtown, 1A 507158,

An Introduction to POKE

In lssue 15 of PCN | explained that the PEEK function returned the
byte that was stored In the address used as an argument. It |5 aiso
possible to store a specified byte at a particular memory locatlon, by
using the POKE [nstruction,

For example, execution of POKE &79FF .0 will store a zero byte in
the memory location &79FF and thus place the PC in the LOCK mode,
{Try itl) As you would expect if you read the previous article, per-
forming a POKE &79FF &60 will cancel the LOCK mede.

A multiple POKE directive is possible on the PC-1500. When the
directive POKE &7900,1,0,116,104,80,0,0,0 is executed, the byte 01
is stored into location &7900, 00 goes into &7901, and so an. This
particular example will store the numerical value TBE6B5 into the
variable A as discussed in the previous article.

Practical Applications

It may not be immediately obvious that there are a number of ways
in which the PEEK and POKE instructions ¢an be quite useful. The
following examples should give you some notlon of the kinds of possi-
bilities. r

For Instance, certain memory locations act as pafmiers That ls, they
contain the hexadecimal addresses of various memaory locations needed
by the computer, such as the location of the next Instruction to be
executed or the location of a stored variable.

Suppose yvou have executed the MEW command, effectively clearing
your program from memory, and then realize you still want 1o use that
program, s it possible to recover the last program? [t s, provided that
prior to having executed NEW you have saved the numbers obtained by
PEEK &7867 and PEEK &7E68. The contents of these locations act as
a pointer to the memory address of the last byte in a program! The use
af the NEW command does not actually erase a program from memory.
It actually just reseis some polniers so that the computer "thinks'" that
the memory Is empiy.

To test this, put a small program Into the PC-1500 and write down
the results of the two PEEKSs just mentioned, Now execute NEW. To
resurrect your program: (1) POKE the two previously saved PEEKed
values back into their original locations and (2] FOKE &40C5,0. (Note,
if you have an 8K CE-155 memory module installed, step (2} should be
POKE &3BCS5,0.) If the first line number in your program was larger
than 255, you will find that it has been changed. You can edit it back
1 its original value,

You can also restore variables in main memory using a similar pro-
cedure. For instance, with some variables stored In maln memory
(created using two-character names), record the values cbtalned wslng
PEEK &TE99 and PEEK &7TESA. If these same values are POKEd back
into those locations after maln-memary variables have been “cleared'
by CLEAR, RUMN or NEW, the original variables will be restored. You
see, the pointer in locations &TESS and &789A simply contains the
starting address where variables are stored. (Note that this does not
apply to the fixed-memory variables A through Z and A% through Z3%.)

Print formats may be set using the POKE directive instead of a
USING statement, with the advamtage that a calculated value may be
used to determine {he number of spaces farmatted. Heré is how the
format settings are stored in memory !

87895 The byt stored here is the sum of the following farmat
specifications: 128 for scientific notation, B4 for asterisk
fill, 32 for forced sign, 16 for comma separation. (Nots:
when set by USING, the computer adds 1 to thete values,
except when the format is simply 7",

&ET7836 The number of positions reserved praceding the decimal
paint, including one for the sign.

&7897  Length specified for strings, if any.

&7BIB  The aumber of positions reserved fallowing the dacimal
point. including one for the decimal point itsalf,

Thus, POKE &78%95.32,7.0.3 weuld be equivalent to the statement

USING “+###ssds aas’.
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Fooling the Printer

If you have the CE-150 printer connected, you can PEEK &79F4 1o
see what CSIZE is set. The largest size you can print is CS1ZE 9, zight?
Wrong! Try POKE &79F4,50. Then LPRINT “G™ and take a look at
CSIZE 50! Moaw set the computer to GRAPH mode, execute the state
ment ROTATE 1, then POKE &79F436, Now execute LPRINT
“HUGE", Be advised that if you continue this for very long, the FC
will exceed its coordinate range resulting In ERROR 70, You can
remedy this condltion by executing SORGN so that it has a new origin.
Yau might also discover that the computer interprers CSIZE O as
CSIZE 256. The only thing printable in this size is an immense decimal
point, oblainable by specifying LPRINT .7,

The COLOR setting is stored In lecation &79F3, Do nor POKE into
this location. You will only confuse the computer into thinking that
the pen twrrett Is positioned differently from where It actually resides.

[Note: Be careful using the POKE directive around memory Joco-
tlons wsed to control external wnits It s concelvable that you might
daomage an external device If you ingdvertently left a sefenald octivated
ar otherwise [nterfered with the normal progrommed operation of the
device, At the very feast, be prepored fo Immediately shut the ualt off
if strange sounds or octivitles come forth as the result of o POKE direc.
tive, — MW, ]

More PEEK and POKE Locations

| have located a number of memory addresses used by the PC-1500
using a process of trial and error. And, of course, there dre quite a few
addresses used for purposes that | Bave not yvet flgured ocut. The accem-
panying table lists those found recently. Be forewarned that if you
poke values inte certain locations that attempt to have the computer
do something that is not possible, you may get a "¢rash,” The PC may
then completely lock up and you will have to use the ALL RESET
switch to restore operation,

A Surprise PEEK

A number of PC-1500 fans are investigating the ROM coding, obtaining

the hexadecimal codes and/or interpretations of these as ASCII charac-

ters. Here is another way of looking at the ROM that you may not have

considered. The praogram illustrated can be used 1o display ROM codes

as graphics on the LCD,

10 INPUT "BEGINNING ADDRESS! A :

20 WAIT 0:FOR C=0 TO 127:GPRINT PEEKIA+CI:NEXT C:WAIT:
PRINT

30 A=A+12B:GOTO 20

Try using &CO00 as the Initial input to the beginning address prompt.

When you get bored with this, take 2 look at the results when you use

&FCAD as a beginning address!

POIMTERS

&7863 Baginning of memaory. This location contains the
first byte of the two-byte adress of whare memory
begins. Only ona byta is stored bacausa the satond
byte is always zero. Tha beginning of memaory can
vary depanding on what sxpangion module, if any,
iz plugged into the PC.

&7364 Top of memory. Again, the second byte is always
zara. This is the sddress of the first byte Tollowing
tha end of “meain™ [usar) memaory.

&7865 — 6868 Beginning of program. This is the address following
RESERVE memary. It is whare the first program
line of a usar program (s stored.

&7867 — 68 End of program. The computer storas a byte with
the code &FF in the addrass pointed to by this
pointer, Thus &FF is the byte immediately after
the carriege-return (ENTER) code of the user’s
last program ling,

57869 — 6A Beginning of merged program (s program loaded
from cassatta uting the MERGE command),

7893 — 94 Beginning of variables.
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POINTERS USED DURING PROGRAM EXECUTION

&TE9C ~ 90 Hexadecimal valug of ling number being axecuted.

&THOE — 9F Beginning of the program being sxecuted. (It is the
start of a merged program if that is what is being
executed. |

&TABE — BF Pointer to address at which next READ staterment
will gbtain data. If pona, the valus COCH i held in
the polnter,

SIX-BYTE POINTERS USED IN PROGRAM EXECUTION

Each af these pointers, starting ot the locatlon shown, contains
siw bytes, The firet two bytes specity the viorsge sddrass in mem-
ory; the next twa cantain the program line number; and the last
two hold the memory address of the first byte ol the program
being executed

&TBAD Agdress of next program byte. It in the next byte
to be execubed unless a tranafer IGOTO, etc.] has
been wpeci fied.

&78A6 Address of next byte 1o be exscuted aftar a trans-
far.

&TBAC Addreds where execution s 1o resumae after a halt
far input, etc,

&7882 Addddress of program lseation at whigh an arror
DECuirred,

ETHEE Transfer destination specitied by ON EAROR

GOTO directive. When cancelled by RUN, BBO
i added to the first byte of this stored address.

STORED MODES AND SETTINGS

&TE4E Swtus of prefix keys; specificstion of RESERVE
Group

& TB4F Operating mode and trigonometiic mode.

&TH63 Beeper onfoff. Set 1o O for an, 1 for aff

ETET1 - 73 WAIT specification,
&TET4 — 75 Position of displey cursor (GCURSOR],

&7880 Trace mode, TRON = 96, TROFF = 0,
&7890 ~ 08 Format (USING) specifications, (See text )
&TAOFF Lock mode. LOCK = 0, UNLOCK = @0,

&7BOA — OC Automatic 7-minute shutoff timer, Flesst to value
&FE 10 10D whenever activity halts. Shuts PC off
when value &FF FF FF is posiad.

&7800 Timer for cursor flashing

&7BDE Type of program execution in progras. Contin-
uous execution = 1, single-line sxecution (sepped
by user with the ling scroll-down kaeyl = 183, and
ragid execution when scroll-down key i3 held de-
pressed = 225,

ETBOF Keyboard matrix code for the key that initisted
program execution. This would ba ENT ER or usar-
clafined or a RESERVE kay,

LOCATIONS RELATED TO PRINTER OPERATION

&T79ED - E1 The X-coordinate relative to the arigin ehan in the
GRAPH mode. MNegative numbers gro stored in
complemented form.

&T9E2 — E3 Tha Y-coordinate.

&T79E4 — ES Paper reverse counter. Lhed to inwure that paper
doss not get backed up more than shout 4 inches

&TIEG Location (horizontal) of pen (0 — 218).

ETOET — EB In GRAPH mode, the amount by which the hori-
zontel coordinete exceeds tha range (n which
printing may take place, This s in hexadecimal
notation with the low byte firet,

&79ES WWhan paper is fod by tha computer the value 15 is
stored here, Whan fed manuasily, the value ic 0.

LETOF2 AOTATE setting.

&TOF3 COLOR setting.

&TOF4 CSIZE wetting.

R T

CONVERTING PROGRAMS FOR THE CASIO FX-TO2P

Several PCN readers have expressed dismay over the lack of programs
avallable for the Casio FX-TOZF. A recent survey of FC wsers leads us (o
believe thal the situation s nol likely to Improwve substantially in the
immediate future. There are simply relatively few FX-TO2P users
compared to Radio Shack and Sharp owners, according to our findings.

But, FX-702F owners need not despalr. The fact Is that most of the
programs published to date in PCN are readily adapted for use on the
Caslo PC by making some cditing changes as programs are keyed in,

The following suggestions and tips may be helpful to Casla FX-T02P
users who wish to make such program adaptations,

1.) Substiwte approprizte statement/funciion mnemonics where
applicable. Most of these types of alteralions are pretty aobvious. Thus,
for Instance, GOSUB is changed to G5B, PRINT 1o PRT, RETURN to
RET, and 30 forth. A few may not be guite so appareni. The PAUSE
statement becomes WAIT (x) where (x) specifies the length of the
pause, CLEAR must be changed to VAC on the 702P. You need to
type In SOR in place of the square root (] wwmbol. Also, remember
that there s a special inequality symbol () on the TO2P that takes the
place of having to use the “less than™ and “'greater than' | <> | sym-
bols 1o express the inequality operation on a Sharp or Radlo Shack PC.

2.) Forget about functions that do not exlst on the FX-702P — such
as BEEP,

3.) Shorten/abbreviate display messages to flt In the 20 charactler
FX-T02P display (wersus the 24 characters an the PC-1),

4.) If subscripted variables are used |n a program, remember the
following:

A.) Subscripted varlables having subscripts In the range 1 — 26
are really just another way of declaring the use of the variables
A = I on the Sharp/Radio Shack original PCs. Thus A(1) is the
equivalent of specifying variable A on a FX-T02P, A(Z) = B.....
ry A[26]) = T, Make the appropriate substitutions!

B.) Subscripted variables with subscripts above 26 can be conver-
ted o array elements on a FX-TOZP using the formula (1=-26)
where "1" represents the subscript on the Radio Shack/Sharp unit.
Le., A[27) = A[27-26) = A(1), A(28) = A(28-26) = A[2) on the
T02P, etc. Simple, isn't §t?

5.) Use separate IF statements In place of multiple logle expres-
sions, An expression such as “'IF (A < 52) + |B > 60) THEN 400" on
a Radio Shack TRS-B0 PC means “If A lew than $2 OR B greater than
G0 then go to line 400." On the FX-TO2P this must be precisely defined
using two separate (consecutive) IF. . . THEN statements, such as:

IF A <53 THEN 400

IF A > B0 THEN 400
The oppasite logic operation [AND) would appear in a T RS-80 listing as
“IF [A < 52) * (B > 60) THEN 400" which indicates that “if A is less
than 52 AND B |s greater than 60 jhen go fo line 400." Such z state-
ment can be re-arranged so that it can be stafed using two consecutive
|F statements on a 702F in this manner:

IF A >= 52 THEN *** {**® = candition net met)

IF 8 >80 THEN 400

*2* ling 1o which program goes whan condition ks not metl)

Wote that the first IF statement in this example reverses the original
test s0 that the program can “fall™ directly Into the second IF stage-
ment if the first part of the AND operation Is met

6.] Explicitly state all mathematical operations using their appro-
priate symbols. This means climinating all Instances of “implied”
multiplication and parenthesis which sometimes are inferred in TRS-80
and Sharp PC programs. That is, an expression such as:

ATNIIABC + (D =-E .
should be completely specified by inserting appropriate multiplication
signs and adding <losing parentheses, thus:
ATNI(A®A*C) + D = El)

Use the six steps outlines in this article a8 3 gulde and you will find
you can readily adapt mest PC programs written for othier machines so
that they will execute on your FX-T02P. In the process, you may even
find you wnderstond (and can thus adapt and customize] the pro-
gram better tham those who simply load the programs “to see what
happeni ™
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A COMPARISON OF PC MEMORIES

The Radio Shack TRS5-B0 and the Sharp PC-1211 pocket computers
have 204 registers available for the starage of data and programs. Each
register can hold eight bytes. The fisst 26 registers can only hold dare
[not program steps). Registers can hold numbers of up to 12 digits,
& two-digit exponent (powers of ten) and the signs of the mantissa
and expanent, Each digit or sign takes up 4 bits of space or a nibble
Alternately, a register may store up to seven alphanumeric characters.
Each characters Is represented as 8 bits or a bpre. The eighth byte in
the register is wsed to indicate that the other byteés are representing
string {alphanumeric) information.

The remaining 178 registers can hold data or program steps. Pro-
gram steps begin al the last register (number 204) and proceed to be
stored in descending (numbered] registers. Each program step uses
one byte of sterage. The courtoin between program memory and data
memuory is moved automatically as program steps are created or de-
leted.

Registers may be cleared in two ways, depending on which type of
register is involved, The NEW command effectively clears all program
and data registers. The CLEAR command enly affects the data regis-
lers.

If a data register conlains a numerical value, such as 123, then trying
1o refer to that register as a string will result in an errar condition.

A Look at the Casio FX-702P

This unil has 236 data and program registers. Twenty-six of these are
reserved strictly for data purposes and 10 are reserved for prOgram
steps. The remaining 200 may be ssed for either data or program
storage. ]

The Casko wses the same method of storage as the TRS-80 and 1211.
The curtain, however, must be specifically specified by using the DEFM
command. This directive aliocates up 20 200 registers (by groups of 10)
for data storage. It will not permit allocation of memory that is already
in wie for pregrams. But, when the curtain is moved to create maore
data storage, that memory Is cleared.

Ihe WAL command clears data memory in the Casio unit and the
CLR command clears program memory.

If a data reglster contains a number and an attempt is made to refer
to it a5 a string, there is no error condition. Instead, the computer
returns the “nuil’ string (as though there was nothing there).

The Sharp PC-1500 & Radio Shack PC-2

These units are different than the eatlier PC-1211 and PC-1. They have
26 fixed numeric registers, 26 separate fixed siring registers, and 1850
bytes of program storage. The numeric data registers behave the same
as described for the other units. However, the string registers are twice
® long, helding 16 characters.

The 1850 byies of storage memaory may alio be used for data when
needed. To do so, 2 two-character variable name is created . The first
character of the name may be any letier from A to £, The second
character may be a letter or a digit Adding the § symbaol creates a
string wvariable.

Arrays of ane or two dimensions may also be created in memaory
through use of the DIM staternent. Both numerical arrays and string
arrays having up to 80 characterssper-clement may be defined. The
i!-!-l]lrrm:ﬁ!. al an array name lakes seven bytes of memary. Additional
memory is then used by each element of the array.

The CLEAR and MEW commands cperate similar to the earlier PCs
by these firms. However, variables (including arrays) in the program

-workspace are not set to zero by the CLEAR directive; that memary
space simply becomes available for ather use.

The RUMN command, used to starr a program, clears all variables |n
the program waorkspace, but it does not alter those in fixed FRErm ory.

The Panasonic HHC

The Panasonlic does things differently than the other machines. It does,

not have any fixed registers. Each variable, including arrays, uses up
program workspace as it s needed. There are three types of variables
and array elements: floating-point numbers, integers and strings.
Floating-point numbers have up to 9 digits of accuracy and may range
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from 2.93B73588E-39 to V1.TO1411B3E+3B (plus or minus). Integer
values are restricted to the range =32768 1o 32767, Strings may contain
up to 255 characters.

Each simple variable name (versus array wvariables) uses up seven
bytes of memory. Floating-point variables ugilize the Tirst two bytes
for the name and the last five for the numeric value. Integers use the
first two for the name, the next two for the value, and leave the last
three unuied!

String variables use two bytes for the name, one for the length of
the string, and twe more for the memory address of the location of
the first characier of the string. The last two {of the seven) bytes are
ot used in & string assignment.

Arrdy pames use two byles Tor the mame, two Tor the array lengih,
ane for the number of dimensions and additional byles for the size of
cach dimension, Then the storage of array elements begins. Floating-
point elements require five bytes, integer elements two bytes, and
string clements use three bytes In the array (length and location) with
the actual strings being stored separately,

Summary

Each PC or HHC handles certain aspects of memory utilization in its
own way. Howewver, there is a clesr trend towards providing substan-
tially more memary, both in the basic wnit and a5 add-on of plug-in
modules. For insiance, the PC-1500 and PC-2 can be expanded using
plug-ins to (eventually) 18 kilobytes. The Panasenic, using external
modiles, can be equipped with up to 56 kilobytes!

An accompanying table compares the basic memaory configurations
of the units discussed,

Thanks for this comparative aricle go to: Dovid G, Mern, 3638
Roogevelt Clrcle, Jockhson, M 49202

Table Basic Memory Supplied in Papular Unils

Mol Fised Data Flaxible Mooy Fimmd Program
1211/PC1 208 1424 g
FX-702P 208 1600 80
1500/PC-2 624 1850

RL-H1400 a 3108 . 0

Glossary PO Storage Terminology

bit The smallet unit of pragrammable memaory,
able to represent a zaro or 8 one.

nibbla A group of four bits, able to hald a numbar
from O to 15,

by ie Twenr nibbles ar gight bits, capable of repre-
wnting numbers in the range 0 to 255,

HBCD Binary Coded Decimal, 8 methad of repre-
wnting the digits 0 through 9 in four bits,

Curtain Also known as 8 partition. It is the hypo-

thatical boundary betwesn progrom mem-
ary and data memory,

Mamary that is avaeilable for only ana pur-
posa, be it ttorage of data or programs.
Memory that may be used for sither date
oF programi

Memory in which pregram steps are stored.
Mamary in which numbers or character
strings are storad.

fixed memory
flgxible memaory

Program memory
data mamaory
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MUSIC ON THE SHARFP PC-1500

Incredible! |.5. Bach's Prelude Number Il from The Well Termpered
Clawier as programmed by: Brion Peterson, 8807 N. Sheriden Road —
Apr. 320, Chicogo, IL §0626. Brian says he will write a tutorial article
showing the rest of ud how he makes this kind of music if there Is
enough interest. So, if that is the case, write and give him some en-
couragemant!

Program Muslc an the Shorp PC-T500

LT TN TR T T8 IF ]

13.F08 RaJT2 31

ZPIEEED BARGRLERE] B UL LBITE
3SRl B

IRitala Al M, ¥, M A0 M. 3%, 30
Z83:CATR 43, 58, 35, 36, 47, 36, 13, 04
2il@:paATE 4, J4, AF, 34, B8, 34, 03, 04
FoisDElE A4F, 34, A8, 34, 38, 34, 31, 34
SlaRIT JEEINT CONDC SHIWT ToREc JI3:0A1E &2, 3%, b, 05, 38, X5, B4, 03
SEINT AT PEED CeDT L% Iktmla ar; 13 b, 33, 38, ¥3, 3e, 03
SRERD i TP R [ A, BUmSWE T TH40ATE 4y A2, B8, A3, 36, &Y, D8, 23
Wi 38 Fraigmis b, A3, M, 33, 26, 33, 38, 23
LI e TR TR JE8:DaTE 4, 20 37, BN JO, 20 32 13
ATNERD M TP NEEDP . AeM3, BOMINZ:  FRFsDale al, A0 AR, A%, F8, X0, 2T, 13
ar Jiauoals B, A 3, 10 3, 33, 35, 32
AD-HERD M IF HBET™ [, 0 M0 BUMITL.S0 JESiDale BR300, D0 B, 1A, 30, 33

EOTH %A TXLDATA Fe. 03 30 0 B H I.I.J!i
S0 REL™ Jpdn B Ly BLIE I Jrriomte pe, 23, 0, 3%, 0. ;
S3CRIAS M IF MEED™ [, A, BLMITD: SR OETE e, 08, 00, 08, I|,_‘l'_'|. j._'r, J:I

arg 53 JXA 0N D0 2% 30, 3%, D0 08 30 1

SRORIAD M IF MEEE® D, BN BOHITLL S 224G DATR B, DA, 2a, D8, 28, 30, 16, 38
58 235 00Tn 38, I8, i, 38, 16, b0, D@, 3d
LR T TR (RN L II6:DaTA 23, 28, 24, 28 D), JA. 24, 28
SEREAD MiF HEELT [ AIMD. BUHOTDD  ZR060E 23, JA, DA, 38, i, 36, Fa, 26
Lara se TREOATR XDy 20, M JE 35 T8, 26, 29
S3RERD Mi TP WBELF 0@ M), BUMIRE, S0 223.0A08 10, 28, 28, 20, 30 00 2 20
33 ZAB; DAl 30, 38, 0B, DB, 32, 30, 08, 38

SRRDRD i TF WEEDE )@ M), PR G0TO J0 . DETE 3D, 28, 28, 38, 37, 38, 26, 18

a4
LERY v TV DRV oo B TR AT
lllJHl-I.'ﬂ leMCIRR P02 RDE® 1,

by WLIE
"‘ ﬂkl?' P I.ll. | LR F

C‘ e &l

SA DAl WP RECEE ), BEME, BUNATE:
are a4

A%RERD M. PP REEDF §, AcMi, Buwimac
ara a3

SRERD i TP WEEEP §, BLNY, BUNIED
cala a4

875 BEEP 1, MLI4), BLI8)LIEDP 0, 06210,
BUTLA WELP 1y L340, BL2421BEEP 3,
ALRRS, BLIE)

88: 3EEP 1, AL11) BLLLI IO

BAMERD HiIP RELES T, LM, MERITZ
o106 83

JRIBERD ML TP NBETP ), BLMD, BiMIW):
core e

2LNERA Mi 1P WEEEP |, BisG, BUHIRE. B

Fi

ATURERD My 1P WRED® ), LMD BUNIND:
a1y
PARL T RPN v A TE L P

e 23
H-m'l‘-ﬂ ; T T T
L]
?:I--im wo bR MEEER ), BN, BONEVEG

]
LB I"I'P' Lo BLARD, BUAR AR N [.5008
B BLIBINY: RET® [, BURT, BOIFIRIR
Fr o]
LRRECRTE 335, P, 2FS, FI5, 384, 135, DE4
v 133 1Al 151
I@p DATA JAT, FAN, D28, )00 0§D 1B, A9,

4, iy 82,

1EFIDATA 2R, BE, B4, A8, 33, 3J, 48, 43, 43,
aB, 17, 15

183 DR1A 33, A8 JU; 38, 24, 27, 31, 15, 18,

Sl B8y
T CDalm 12 30, b 0, 0, P

JRE0E1E AR A0, PR, A0, 20 31, 38, 30
201 0ala Al 10, M, 20, 2 00 08, 30
283 GATA 38, 3% 30 33, Pk 23, 32, 1Y

I3FiDale AN, XA, 30, A8, 37, 38, }d, 38

2330816 A0 38, 20, B8 27, 36, 16, 30

230:0ATE NI, 28,07, 20 20, 30, 27, 28

235:DATE N1 28,3238, 30 30,12, 28

ZFG-0RIE Fiy A0, 0 X1, B0, 21 08, 30

2Rr. 0atm 21,30, 38, 31, A5, 30, B8, 3§

2R Data JX 2025 00, V), 2820, 20

228 DATE X, 28, 3F 28 i 20 32,28

Jagibala Ji. 28 27, 00 10 20 20, 20

T40: 0808 Bi. 28, 30 20, 23, 2R, T2, 20

J42:DATE 34, iy 32, 28, 13, 28, 32, 28

ez 0ain 34, Xo, 20, 10, 33, 29, 12, 28

I44:0al8 X, 2, 1N, ". 1, 28, 12, 28

J45:0808 33, 28, 32, 20, 30, 30, 12, 38

248 0aTa I8, 28, 1Y, 28, 3A, }@, 12, 26

IariDaln be, 29, 22 20, 08, 10,22, 78

J40; oa e I;H-il.- Jip I Jl, X0, XD 210,22
sl e Iy ddy 9, d iy d0, d01

FASIDATA B, I8, I8, 23, 8, T8, 20, 23, 32, 20
o By 33 D0 20, 3a 20, 2

Z3W0ATA B 10, 2E, 20, B, D0, 28, 27, BE, 34
vl 32 24, 30 s 32, 10

I3+ HT* 10y Mo id, Al A2, A}, 40, J4, 18; )
s Al A3, 4B, 47, X8, 02, 38
m+uu A3, 38, 0P, 08, 48, 37, 33, 32, 24,
T2, N3, X2, 04, 23, e, B
733:0nla B, A7, U8, AF, 08, 43, 4], 43, 07,

!

1isibala .'IJ.-!I-H.!I.H..I.I.JI.J!..‘I.:..
Vi, 3, 3i, A0, 38, 38, M,

aripala e, Je. 0,8, 00, 33, 00, B, A8, 3
A 0, B3 0, 30 0. 05, A8 0

230 0a0A 28, 10 A, DN 35, 6, 33,8, 33,2
T il Xla 2 3 D0 AR

IS0 0ATE 2F, 8, 1%, 10 20, 24, 30 21. 30,2
Po iy 2ha 22 14, 20, 20

Iaps0ate 2o, 20, M 20, 20, 34, 31, 24 PR,
P8 N X0 3% 200 2

TRI.0aTE PE, 20 M 18 20, il 13 18, 8,4
v 1 ba by 1l 2 30, 20, 2D

IR DATE 4, JE, AN, AR, 53, 58, 8, 4l 34, 4
gl Al S0l A Wy @

2D Data 34, 1, 32, 31, 24 11, 32, 33 I 0ATA &

JPADETE 38 0% ¥l BN Bl D). B 3N .

I83.caTa 13, 5%, 34,30, 34 3N 31, 33 STATUS 1|

A DATE a8, 2%, 30, B4, DL 39, 33, 38

IM2 0A0E aE, 3%, A0 33, JL §%, 23, 08 3483
STATUS REPORT

A number of PC-1500 users have

discovered that in addition 1o the

STATUS O and STATUS 1 functions avaliable on the machine, there
afw several other STATUS-related capabilities, Here s 4 summary of

STATUS functions now reported to
STATUSO  As Indicated

in the

be available:

PC-1500 Instruction Manual,

2PATUSN

this function teils how many byles of program mem-
ory are available for storage of programs and data.
This functlon doss not take sccount of memory
assigned [0 two-character vafiables of affay clements
Ai feported in he mandal, this funciion tells how
many bytes of memory a user's program Niting has

STATUS 2

STATUS 3

STATUS 4

STATUS &
Thanks 1o

consumed. It does not include the space necessary
for the storage of two-charaiter variables or array
rlemente
This function is not covered in the manual, but it
apparently gives the sctual addresi in memory where
a user's program listing ends. If you enter

STATUS 2=-STATUS )
you will obtain the memory addréss where user pros
gram storage actually begins. This address varjes de-
pending on which [if any) memory expansion modules
are In use,
Also not reported In the manual, this function refurns
the “bottom™ of the two<haracter variabies andfor
array clements stack. Thus, o find out how much
memory you have left when you want to include
assignments for pwo-character wvariables and array
clemenis, just enler

STATUS 3 -STATUS 2
Again &5 nol reported in the manual, but it gives the
last complere line number exccuted in a program.
You can thus use this functlen to perform a lot of
proagramming tricks = such as determining what line
caused a jump because of an ON ERROR GOTO
directive. You can alwo uie this function to deter-
mine what part of a large pregram called a subrou-

tine, etc. You just insert:
X=5TATUS 4

in the first linc of the subroutine and use X as de-
programming objectives.

sifed 1o accomplish your
- Appear to duplicate the STATLS 4 function.
readers wich 1 Thomay & Cox, Brige Pelerson, Noviin

Rober and others for reporting these latent capabilities.

Errar Codes Summary courfesy of Thomas 5 Coa

g

T T A

L
L1
L
LE]
L1

B D500 CRRGE (0p
L PR

Bpitin Troer Emr 10 COTDs L@-dasli @i 10 WEW

By Pl to matcn SELT of me COUWD 0@ sadds LETORE

Dot &f Dafa

Patile Plaleecslos-~drres al
TrFlag 1% wee az Array Wa & lafetw I-lu!n.. in

lagfopar Tarletle fppe [§ oy WamEE L

Brtempt o Sinansile sttty Sagesd J

Bsbwerips Dange Drved. Sebmovipl socesds Sissnsion.

Sab ol Bassry. Eal eesugh sesedy 18 sfaate @ sew werfahle.
Sadaf Lowdl Line Wostas

Taravvart Petast 22 5 USIRG sommasd

Gut of Mrsary 18 Préjfes af Lasarve diss

FOR/NERT mantad Los deaply av WulPar #pire masaadad
COTUNRETEONS weaped Dow deeply wn alnbsg balfar space wicasded
CVENFLOM/AONDER LoV or MEN ssdseda §53505 dedinal

Hived Serleg and Nimesfe date In naihomiilon) sxpresiion
Imdpprarpriote argusenre suth as WIDHI™ 1™} s GOS8 [45,09)
Elnenalon suceads 153

Whan weling Ploed Mesery Array Varlavla '#),
Farlabls pequiied ia expresslow

Ea mwary avallakle whes progias Ie losded
o fopirt suntar eotered far sETTiag Tie
Tessand e sel sesr=fakie I rurgpan WEE
Ep pregram scrredprediag te glees lebel
Comond Insarted Qnalde = ™ wi leopreper [WFET e alied

Lied Swbbed sucrads B330%) Erpey | il 1ioee sesber $3305-43439
Efiphis Cuwrsar belwess cofocman (3f=)3) ween sanrut lng INFOT
Bate raa™t Y apecified with Pereed §lawe

Pumific calcalation swnnl Low

Setaiess B sErs

Begrtivw Log er Tegetive 500 ov [ogrepsr EFlg. aigeaesi

wady Baf leed

phtaathesia wot weed

e pifleteas

CARRETTE RRafm ruoes

faapgropeinte Sprelficotion for suprasnies
BAYE ar LOA2 spacified Pod SOH spas

Cannantn Fiie vos lafge, can”i be CLOADED
CLOADT date ersat dows mot mateh fild |ersat
CHECERD™ wtcor

FRLNTER AFLATED TRRORS:

Fen haa sncesdad -204Bael Towd0h? sy will sssed 0f amacwtad
Fapar haa or w2108 Back iy rade dhaw 1806 em in TEET sods
Tadiggtapclate valea for Tl

Wigag pilnter sode (CLAFE v TEETH

Tos many cowmmas fn LINE o BLONN commasd

Calenlated rwosit can®s e LPOINTED os s Dies 06 TEET scda

Foui bolng changed op LO08 SaTTERY ateie aéi cariecied
DA slgeal bai eed bess sugsieed

e BeUlaty
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ROBER MNEMONICS UPDATE

Norlin Rober has some additions and corrections to the material that
appeared in the recent Special Edition of PCN. Plus, he has gleaned a
lot of new knowledge. Here is a compilation of the latest findings by
the Master Sleuth (on the Sharp PC-1500/Radio Shack PC-2):

1. Since the CPU does not use true indexed addressing, registers X,
¥ and U should more properly be referred to as Fointer Registers, not
Index Registers,

2, The description of the operation of flag V containg an error, With
reference to subtractions it should read *. . . is the some as that of the
operand subtracted™ rather than “is opposite to that of the operand
subtracted.”

3. The instruction designated INXY {opcode FS) does more than
st increment X and Y. Frior to the incrementing, it transfers the con-
tents of the address pointed to by X into the address pointed to by Y.
The mnemonic should be changed to: STI [X) [Y).

4, The ADD Instructions with opcodes EF, 4F, 5F and 6F are "Add
withour corry,” That is, the condition of the carry flag prior to the
addition has no effect. (The result of the addition, however, does
alfect the flags as usual.)

5, The condensed ROM map on page 4 of the Special Edition of
PCN lists DSBF - DCAD as containing code. It should be DEBF -
DCAD., Alse, there Is anather brief lookup table located at E4E3 -
E4EA,

6. Some additional instructions have been determined:

FWH DOWN (Code FD 4E] switches off the computer.
DSP OFF (Code FD CO} turns off the display.
D5SP ON (Code FD C1) turns on the display.

7. Mew information on interrupts: A maskable interrupt (usable
only when flag | is set, enabling the interrupt) pushes E and P onto
the stack, then transfers control to the interrupt service routine that
begins at E171 (the address stored in FFFE & FFF9), The RTI instruc-
tion at the end of the interrupt routine pops P and E from the stack.

It appears that the BREAK key does not ue the Interrupt routine,
When this key is pressed, bit 1 of alternate memary address FOOB s
sel 1o 1, This address is checked routinely by [nstructions in ROM,

The manual paper advance apparently produces an Interrupt.

It appears that the instruction represented by opcode FO CE sers
the limer 10 produce a “timer interrupt™ after a specified length of
time. This time is related to the contents of the accumulator at the
time FD CE is used, but the exact connection is not clear. If the ac-
cumulfter containg tero, there B no intermupt at all. In other cases, the
timer produces an interrupt after a length of time that depends on the
accumulator contents, This length of time seems to be about 25 milli-
seconds at the longest, The timer interrupt rautine begins at E22C, the
address obtained from ROM locations FFFA & FFFHB. It will occur
only If flag | Is set.

The FD CE instruction would presumably be followed by 4 WAI
instruction to produce a programmable delay lasting wntil the interrupt
occufied,

The FD DE opcode, not used in ROM, is similar to FD CE in effeet,
but the resulting delay times are different.

&. Mew information on inputting 1o the CPU from the keyboard:
Connections to the 64 keys (exclusive of the ON key) form the slec-
trical equivalent of an 8 by & matrix. The keyboard Is polled as follows:
The presence of a 1 bit in a particular position in the contents of alter-
nate memory buffer address FOOC specifies the corresponding column

of the matrix. The CPU instruction LDA KB loads the accumulator
with the byte having a rero bit in only the position corresponding to
the row [of the specificd column] in which 3 key is pressed. The byte
loaded into A is then used 1o determine 3 location in the lookup table
(FEBD = FEFF), from which the appropriate ASCII code is oblained.

The ROM routine that performs this operation beging at address
E420C,

9. The power-up routine beging at EQQQ, the address stored in bytes
FFFE & FFFF of ROM.

10, Although the CPU has a2 nonsmaskable interrupt capability, it
apparently is not used. The circuil diagram in the Service Manual shows
the NMI pin as being grounded. The interrupt routine for NMI is lo-
cated at E228, which iz the address stored in FFFA & FFF9. This rou-
tine contains the RTI instruction,

11. According to the service manual, a third kind of interrupt, desig-
nated a3 a “Timer Interrupt”™ exists. I seems likely that the address
stored In FFFA & FFFB, which is E22C, s where the Timer latermupt
begins. Note that at E22C there is a short routine ending with RTI and
that it contains the code FD CE,

12, The addresses following the tokens in the list of BASIC words
(ROM addresses CO54 to CI40) are the starting addresses of the rou-
tines thai execute the associated BASIC statements. For example the
BEEP routine begins at ESCI. Note that words which may net begin
4 BASIC statement, such as THEN, TO, AND and OFF, are followed
by CD89. This is the address at which the routine for ERROR 1 begins.

The routines executing BASIC statements end with CALL E2, where
the slack pointer is reset and the next BASIC statement is read. If an
error condition is to occur, CALL E4 (for ERROR 1) or CALL EQ
[other ERROR) ends the BASIC statement routine.

The tokenized words representing functions, however, call on wb-
rautines ending with RTS,

13, Revised versions of the ROM in the PC-1500 may differ from the
ROM described above, particularly in regards 1o exact addresses of the
various addresses,

14, Thanks o jomes Stutsmaen for pointing out that two separate
ROMs may occupy the address space BOOD to BFFF at one time. The
optode BE, which | am giving the maemonic ROM 1, selecis the ROM
vsed by the printerfcassette interface, Opeode AR with the mnemonic
ROM2 selects the other. The “other” could be the RS-232 interface
promised by Sharp.

15, You can wpgrade the dissassembler program to include the items
discussed in this column with the following lines:

346 LPRINT “STi1 (X) (¥ RETURN
476 LPRINT "PWR DOWN" RETURMN
582 LPRINT "DSPF OFF"RETURN
B83 LPRINT "DSP ON":HETURN

16, If you would like the printout of disassembled ROM to include
the addresses of subroutines called from the base page, make the
following modifications to the disassembler program:

A. End line 50 with GOTO 53 (instesd of GOTO 54),

B. Add line 53 1o the program as shown here:

53 LFRINT =,”::TAB 14:C=D+656280:D=PEEK C:GOSUB 24
D=PEEKIC#+1|:GOSUB 24:0=PEEK A

[ Norlin indicates that he i3 getting quite ¢ bit of mail. Please re-
member when writing to him or gny guthor, that 1 /s always g nice
courtesy o fnclude @ SA5E (wif-eddresied, stumped envelope) if
you would like o reply, — MW, [

PC-1800/PC-2 RENUMBERING PROGRAM

Milt Sherwin, 86020 E. Amberst Drive, Demver, C0 80231, provides
this sought afier utility. Space limitations in this issue restrict us 1o the
presentation of briefl operating insiructions and the program listing.
However, Mili has prepared 2 nice article explaining how the program
works., If you are interested, let PCN know and we will iry 10 present
the detalls in an upcoming issue.

You need at least a 4K memory module in your PC 1o use this pro-
gram., Use the program as follows:

Do not sell this PDF I!!

1. Clear memory then load the program.

2, If you wish to renumber a previously developed program, then
MERGE it into memary at this point, before trying to run the renum-
bering program. If you are going to develop (key in) a program that
you may decide to renumber later, then immediately axecute the re-
numbering program by going to the RUN mode and isuing 2 RUN
command. This operation simulates a3 MERGE and protecis the re-
numbering program from irself!

3. Develop your program. Assign a label to the start of the program
under construction er modification so that you can test it by reference
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to the label. This is necessary because the renumbering program shmu-

lates the MERGE operation. You will not be able 1o access your new

program if youw do nol give it a label.
4. Anylime you wani to renumber the program under developmeni,

g0 to the RUN mode and hsue a RUN command. This activates the

renumbering program. Rewpond to the prompi: STACEN.LN with

the appropriate values 23 indicated here:

ST = Suarting line number [delaults to first line of user's program |,

IC = Ling ncrement [defaults to an incréement value of 10],

EN = Ending line number (defaults to last line of user's program ).

LN = Initial line number assignment for renumbering (default is 100),

Use a comma alter inpulting each value or if you want to use the de-

fault value. [Thus, entering three commas [, , .| would result in the
renumber program using all its default values.

5. At the end of each RUNning of the renumberting program, it will
ask if it should be “unlinked.” Answer Y for yes if you no longer wish
to use the renumbering program. Answer N for no if you plan further
development work. Repeat step 4 a5 necessary.

6. Once the renumbering program has been unlinked, you may LIST
or CSAVE the user’s program in a normal manner. The renumbering
program is no longer accessible.

T. When you are all through, use NEWO to normalize your PC. [The
renumbering program accesses various pointers 3t the machine language
level, NEWD assures that all pointers are re<initialized.)

188

118

288
218
228
238
240

258
260

128.

138

148.

158:

168:
178
188
198:

s |F PILEK 3BB21¢
JPEEK 38B25AND
PEEK 38522¢)
PEEK 3PBZ6THEN
158

tlF PEEK 38824+
1=256THEN POKE

3PE28, PCLK 388

24-255:POKE

825, PlLEx 32823
F1:0GOTO 13D

POKE 30826,

PEEK 38824+1.

POKE 38825,

PEEK 388223

POKE 38823,

PEEK 38825.

POKE 3PH24,

PEEK 3PB26

POKE PEEK 3882

3x256+PEEK 388

24, 255:G0OT0 52

(%

CLERAR 01N As$(

B)s26:L=]1:P=R>

BAS2.R=87158: "=

PEEK 38825%256

+PEEK 38826
INPUT "ST, IC, E

My LN “;0%¢8)

FOR J=]1T0 LEMN

A%CA)

Cs=M]N% (A%{A)

yds 1)

- C$=", "THEN
LET C=C+1:G0OT0O
258

:0ON CGOTO 218, 2
28, 238, 248

tAS=A3+C3:GOTO
25@

1B$=Bs$~Cs:GOTO
258

:D$=03+C$:GOTO
258

tE$=( $+Cs

tMEXT J

tS=UAL ASIF=@2'N

38

278:
288:

298@:

388:

318:
328:

338:

4pP8:

a18:
42@:

438:
d4@:

408:

4a5g:

a7@:

480:

=184

I=UAL B$:1F =
ATHEN LET 1=]0
E=UAL D$:I1F E=
BATHEN LET E=65
273

L=UAL E$:1F L«

>BTHEN LET F=

INT <L/256):iN=
L-F%2356

PAUSE "WORKING

IF S=BTHEN 370
GOSUB 538:1F B
=STHEN 358

IF PEEK ¢(M+C+3
Y=200THEN 528

sM=H+C+3: COTO 3

28

:1F L=BTHEN LET

F=A:N=)

:00TO 388
:COSUB 538
:POKE M, F:POKE

Ff+1J); N

:POKE P, A:POKE

(P+1),D:P=P+2:
POKE R, F:POKE
(R+]),N:R=R+2
IF PEEK (M+C+3
1=2535THEN 468
IF B=ETHEN 458
N=N+]:1F MN<{256
THEMN 448
N=N-256:F=F+]
M=F+C+3:00T0O 3
78

fA=n+L+3: GOSUB
238: 1F PEEK M
+C+3){ 3255THEN
458

=P-87858: N=N:
M=PEEK 388B25%2
56+PEEK 38826
C=PEEK (M+2):
GOSUB 578
M=M+C+3:7/=2=-1:
IF Z{2BTHEN 47

dgﬁ-
588.

518:

528.
53R:

548

558

S68:
578:

28@:
298:
688:

6l1@:
628:
538:
648:
658
G668 :

678:
EEB;

b63@:

8

INPUT "UNL JNK
REMUN? ";a%

IF LEFT% (A%, ]
ICOVYTTHEN 528
POKE 38821,
PEEK 38825:
POKE 38822,
PEEK 38826

END

C=PEEK N:D=INT
(C716):B=Dx483
6+ (C-Dx]161%256
iR=0

C=PEEK <N+1);D
=INT (Cr18).Bs=
B+D¥]6+C(C-D%] 6
1:0=C

C=PLEK (M+2):2
=2+

RLTURN

Oe="" J=N+3: K=
g

A=PEEK J:0G=
PEEK (J+1)

IF A=RBDTHEN 2
215

IF A=RF]1AND G=
£920R G=£940R
G=LAEOR G=RAB
THEN LET J=J+1
-GOTO 628
J=J+1:00T0O 588
J=J+1:a0=PEEK J
IF ACR3BOR AR
39THEN 668

IF K=BTHEN LET
K=J

:A%=N3+CHRS nA:

GOTD 628

L=LEN A$:IF L=
BTHEN 58@
D=UAL As

FOR X=8BTO P
STEP 2

E=PEEK (&7B58+
XI¥256+PEEK (&
858+X+1): IF E

Ja8:
218:
728.

738:

4@:

758:
ZBQ:

220,
JB@:
798
BEB:
Bla.
B28:
238:
Ba@:
B58:
BG8:
BB

BEB:

Ba@:

Sea:
918:

=N THEN 728
MNEXT X

GOTO 268
D=PLCLEK (&7158+
X)¥k256+PEEK (&
2158+4%+1)
D$=STRs D:R=
LEN D%:|F R-L2>
BGOsSUS 798:
GOTO /768

IF R=L{BGOSUB
B33: GOTO 76@
GOSUB 888
ns="";=p: |F A
s Z2CTHEN BZ8
GOT0O S88
RETURN

|=PLLK (3BB23)
¥256+PEEK 3B82
di4=]

POKE (J+R-L),
PEEK |
I=l=1:1F
THENM BB8
GOTC BGeE
|=K:H=PEEK (38
B23)%¥256+PEEK
38824

POKE I1,PEEK (]
-R+L)

I=]1+i:1F 14H
THEM B4R
C=C+R=-L:{POKE <«
M+2), Ci J=J+R=-L
H=H+R-L!POKE 3
AB23, INT (Hs25
65):POKE 28B24,
H=]HNT (Hs256)%
256

FOR X=1T0 R
as=MiDs (Ds, X,
12:POKE K; asC
a%: K=K+1

MEXT X

RE TURM

12K

STATUS |

1935

6
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All and more about Eham PC-150

————————————— e ————————————

RENUMBERING PROGRAM REVISITED

It smon became apparent from the mail received after Issue 18 of PCH,
that many readers could use an explanation of the renumbering pro-
gram provided by Mt Sherwin, S6020 East Amberst Drive, Dérver,
CO 80337, Here is how Milt describes its development and operation:

Program Concepts and Development
In developing a renumbering program, it is necessary to kaow the for
mat of the BASIC lines [line number storage, linkage arrangements,
BASIC text representation, etc.). Once this information is oblained,
the choices revolve around how sophisticated the program should be,
e.g. (1) how much flexibility will the user be provided in choosing the
parameters, (2] does the program renumber line numbers following
GOTOs, GOSUBs, THENs, and REMs, and (3] how easy the program
is 1o use in general. By far the most difficult item is (2], the renum:
bering of GOTOs, GOSUBs, THENs and REMs. OFf course, this directly
influences ltem {3), how easy the renumbering program I5 to use!

BASIC program storage begins at hexadecimal address &38C5 (which
is degcimal 14533) in 2 PC-1500 equipped with an 8K maodel CE-155
RAM maodule. (The address is &80C5 if there is no memory module
or only a 4K module is installed.)

BASIC lines are stored in memory with the following format:

t 1 byte @ 1 byte : 1 byt M bytes : 1 byte ; 1 byte :

+ Lina Ling : Carriage

SMumber @ Mumber Paintar ;B-ﬁSIC 1ext: HReturn *
thigh) ©  (low) ; “&OD"

The byte denoted by an asterisk here contains the high byie of the next
line number or &FF if this is the last line of the program. This works
OK since the highest line number allowed by the interpreter is 65279
(hexadecimal $FEFF).

Line numbers at the beginning of statement lines are siored as two
bytes (high, low). Thus, line 10 dezimal eguals bytes 00 0A in hexadeci-
mal. Likewise, 65279 converts ta FE FF,

The value stored in the byte marked “pointer'’ indicates how many
bytes to the line-ending carriage return (taken from the pointer loca-
tion itself}.

BASIC lines are made up of BASIC tokens and ASCII coded charac-
ters# The code for carriage rewern indicates the end of a2 BASIC line.
Thus, the line 300 GOTO 50" would be stored in the PC-1500 as:

01 2C05F1 92393000
Knowing this format enables a programmer to “'step”™ through a pro-
gram, line-by-line, using PEEKs and a few program loops.

Once the program starting point and the format of BASIC lines are
known, it is easy to find the line number locations and appropriate
tokens (for GOTO, GOSUB, THEN or REM) that would be associated
with renumbering. It is also passible to determine the line numbers that
follow theose tokens, using the string-manipulating functions CHRS,
LEN and VAL, etc. However, the line numbers following tokens are
stored as ASCII digits, and line numbers such as 5, 50, 500 and 5000 off
require a different number of by tes for storage (1, 2, 3 and 4 respec-
tively ). A comprehensive renumbering program must take this into con-
sideration. The plot, thus, thickens! If a program to be renumbered
contains a line such as “300 GOTO 90" and renumbering causes it to
become 310 GOTO 100", then an additional byte is needed because
the number following the GOTO statement has now expanded to three
digits! That means everything stored after that location [perhaps an
entire program!) must be relocated by one byte o create room for the
new digit. This is not an easy undertaking. A similar problem occurs in
the opposite direction when a referenced number decreases, such as
when "310 GOTO 100" becomes 300 GOTO 907, Now one byte must
be removed and everything abowe that point moved “down' appro-
priately. One more Hittle point: If the jime length changes because
digit(s) are added/subtracted, ther the line length “pointer™ must also
be altered to reflect the new line length!

Note that these problems do not occur with statement line numbers,
They are always stored in hexadecimal, two-byte notation. Hence,
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statement line numbers are easily modified without encountering
expansionfcontraction problems.

There is another aspect of program renumbering which must be con-
sidered during program design. The relationship of the original line
numbers to the renumbered line numbers must be kept track of in
order to renumber the line numbers following the GOTOs, GOSUBS,
THEMs: and REMs, The location of this line number relationship table
could be critical to the program's operation. During the operation of
the renumbering program, the variables storage area could be disturbed
if the program size chamges due to the altering of line numbers follow-
ing tokens. One way Lo avoid this potential problem is to POKE [store)
and PEEK ({read) numbers directly into “safe'' areas in memaory. |
selected two areas which should be OK for this purpose, Namely, the
fixed varlable slorage areas for character variables E$ through OF (at
addresses &7050 through &70FF) and P% through Z§ (at addresses
&7150 through &7T1FF), Mone of these charagter variables are used by
the main part of the renumbering program. [And, it makes no diffe-
rence if these areas gre wsed by the progrom being rénumbered, After
all, you cannot execule the program being renurnbered at the same time
that the renumbering is occurring! = N . Thus, this area is effectively
pratected whenever it i1 being used for storage of the number relation-
ship fable.

The first area, 7050 through Z70FF is used to hald the original
line numbers, The 176 bytes here can store 8B line numbers. The
second area, &7150 through &71FF can also hold B8 line numbers 1o0.
5o, that is where the renumbered lime values are held.

If you have more than E8 lines in a program, them renumber it in
sections! [Or, wie the information provided by Norlin Rober in this
fsswe to relocate the lne- number rélationship tabies to @ larger, pro-
tected area of memory, After all, now we know how o ser aside a5
much memory o5 we wanl for speclol purposes! — MW [

Mext, there is the problem of "“where does the renumbering pro-
gram itself reside in memory 2™ If it is made a part of the main program
{numbered so that it resides at the end of the program being developed),
then the dynamics of the changing line lengths in the program being
renumbered will effect the réenumbering program as it tries (o operate.
That won't wark.

A separate renumbering program could be written which could be
MERGEd with the program under devélopment. Would this approach
work? The MERGE command is indeed interesting. It allows a user to
have more than one program in memory at one time, If each program
uses alphabetical labels, it can be accessed and executed. However, only
the last program MERGEd can actuwally be modified by the system's
editor. Furthermore, no selectivity is provided if 2 program is LLISTed
or CSAVEd. Everything in memory is simply listed or saved. Further-
more, in order 1o develop a new program ane must initially MERGE a
program from tape. You cannot just start typing in line numbers and
BASIC statements. And, even if the renumbering program is MERGEd
after program development and 15 wsed to renumber the program al-
ready in memory, there is still a problem. While the renumbering pro-
gram could then be removed line-by-ling, the program under develop-
ment would still not be accessible to the editor. This is because the
&FF byte which terminated the MERGEd renumbering program would
still be in memory following the & FF byte that terminated the original
program under development. That is, there would be two consecutive
&FF bytes in memory which would prohibit alterations being made by
the editor. Of course, the program could be CSAVEd and then
CLOADed. But, that takes a lot of time and is, frankly, cumbersome.
But, is there light at the end of the MERGE wnnel?

What if the renumbering program were loaded first? Then, develop-
ment work could take place in memory beyond the renumbering pro-
gram. The program under development could also be expanded or
contracted without disturbing the renumbering program. The renum:-
bering program would not have to be MERGEd for each use or taken
out to continue the development process, But, what about overcoming
the previously mentioned problems with MERGE?

There happen to be three pointers (taking a total of six bytes, each
has a high and low part) which indicate the memary address of what 1
call the “start of BASIC” (SOB), the “end of BASIC™ (EOB) and the
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“ytart of program’' [SOP] locations.

30821 30827 30823 30824 : 30826 30826 :
Starnof BASIC - Endof BASIC - Start of Program
1SOB) ; (EOB] : (SOP)
High Low @ High Low : High Low
w7885 L7866 47867  &7868 | R7860  ATB6A -

In the non-MERGE mode of operation, pointers SOB and S0P are the
wme. When there is a MERGE, pointer SOP contains the starting ad-
dress of the MERGEdD program. This is the reason thal zdditions,
changes and deletions anly work an the last program MERGEJ. Pointer
EOB points to the &FF byte of the last program in memary. A &FF
byle also terminates every program that s MERGEd into memory.
The SOB8 pointer normally remains fixed at &38CS (14533 decimal)
in a PC-1500 contatning an 8K memory module. Would it be possible
for 4 renumbering program to modify these pointers?

Yes indeed! And, that is just what my renumbering program dogs,
The methodology I§ as follows:

1] The renumbering program is CLOADed into memory.

2} A RUN command causes the renumbering program to alter the
SOP and EOP to simulate the performance of a MERGE.

3) Program development may then take place. The program being
developed should be given 3 label for use when testing. (Thus, one
can sy LIST A" ar RUN "A" as appropriate.]

4] Subsequent RUMN directives cause the repumbering program to
renumber the program that is under development.

§) At the end of a renumbering pass. the renumbering program asks
whether it should be “wunlinked.” If 30, the program modifies 508 so
that it eguals SOP, thereby effectively removing the renumbering pro-
gram from further access,

6) Onge the remumbering program “has been unlinked, the program
under development can be LISTed, CSAVEd or executed using normal
methods.

7} Execution of the command NEWOQ restores all three pointers
($OB, EOB and 50F) to their pristine states.

Furthermore, |f a previously developed program needs io be re-
numbered, it can simply be MERGEd in place of step 2 above. Dolng
50 causes SOP and EOB to be set appropriately by the MERGE opera-
tign Instead of by the renumbering program.

For reference purposes, the behavior of the S0B, EOB and SOP
pointers are summarized here:

DURING REGULAR OPERATIONS
NEWD/START SOH = EQOB = SOP = 14523
YPROGRAMMING/CLOAD SOB= SOP = 14533, EOB > 14533

MERGE SO = 14533, S0P > 14533, EOB > S0P
DURING RENUMBERING OPERATIONS
NEWO/START 508 = EQOB = SOP = 14533

CLOAD RENUM
INITIAL RUNMERGE

508 = S0P, EOB > 14533

508 = 14533, S0P = EQOB > S0B
DEVELOPMENT SOB = 14533, S0P > 508, EOB > 50P
UNLINK S08 = S0P|Development], EOB > SOP
NEWO S0B = EQB = S0P = 145833

(Value of 18533 is for a PC-1500 with an B memory moduls installed. )

Operation of the Renumbering Program

Mow that you are familiar with the ¢oncepts behind the design of the
program, the actual implementation of the program can be described.
Pleass remember that the program only renumbers statement line num-
bers and line numbers referenced by GOTO, GOSUB, THEN and REM
stalements. fi will no! recolcwlate. line numbers that ore oblgined by
manipulating variable nomes or performing similar [ypes of progrom-
ming tricks!

Lines 100 — 140: The values of SOB and SOF are compared to deter-
mine If they are equal, indicating that a MERGE has not been per
formed. If equal, s MERGE is simu lated, program execution terminates
and the user can undertake program development. If SOB and S0P are
not equal, then the program assumes that program development has
taken place [either through an actual tape MERGE or a previous exe-
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cutien of this program),
Lines 150 — 250: Wariables are initialized and renumbering para-

meters are requested from the operator. There are four parameters
used by the program:

PARAMETER DEFINITION DEFAULT VALUE
ST Swrting Hne numbar First line of the de-
virlopment program
Ic Ling incramant 0
EN Ending line num ber Lot line of the de-

welopment program
LN " initial line numbser when 100
program renumbened

Commas must be used to separate the parameters during input even if
values gre not entered for some parameters Thus, Inputting ™, , , 200"
will result In the current development program being renumbered in its
entirety, with line increments of 10, and the first line of the renumber:
ed program being 200. However, if the RETURN key is pressed with-
oul entefing any parameter values or commas, then default values will
be used to renumber the program, The parameters are input as a single
character varlable, then split into fowr individual variables for use with-
in the program,

Lines 260 — 300: The variables used to store the parameters are sel
for aperation at their default values or the values inputted by the Lier.

Lines 310 — 380: The starting location is found.

Lines 370 — 450: Line numbers are renumbered. The arigingl line
number/renumbered line number table is bullt, The subroutine at line
530 is used to determine the original line numbers.

Lines 460 — 480: Varfables are set for renumbering line Aumbers
that follow GOTOs, GOSUBs, THEMs and REMs. Each line i3 searched
for the correiponding tokens using the subrouting at line 570,

Lines 490 — $70: The operator |5 provided the aption of unlinking
the renumbering program. If unlinking is te occur, SOB is set equal 1o
SOP. If not, the program (s terminated. Further program development
may then take place.

Lines $30 — S60: Subroutine 1o determine a line number, Line
numbers, stored as two byles, are converted to single line number
values.

Lines 570 — 610: First part of the subroutine that searches for
GOTO, GOSUE, THEN and REM tokens. (Renumbering line numbers
after 2 REM only works if the line number follows immediately after
the REM.) If no appropriate token is found, detection of the code for
carriage return in line 590 causes the subroutine to”terminate (via line
780).

Lines 620 — £50: Second part of the token-searching subroutine.
If an appropriate token s found, the ASCII representation of the assoc-
Jated lime number(s) is{are) located. As they are found, they are cons
verted so they may be stored in a character variable for later use.

Lines 660 — 710: Part three of the subroutine evaluates the line
number stored as 2 character variable. The previously created ling nuem-
ber table is used to determine the referenced renumbered line num ber.

Lines 720 = 780: The fourth part tests to determine if the renum-
bered line number has the same number of digits as the original line
number. If the renumbered line pum ber has mare digits than the orig-
nal line number, the subroutine starting at ling 790 is used to create
mare ipace. If the new number has less digits, the subroutine at line
§30 is used to remowe the excess space. If the line numbers have the
same number of digits, the renumbered line number is placed in posi-
tion by the subroutine at line B0, If ne match is found in the table,
no renumbered line number Is required [as the ariginal line number has
not changed), The variables are then reset. The search for more line
numbers or tokens resumes.

Lines 790 — 820: Subroutine 1o create additional space in a program.

Lines 830 — 870: Subroutine 1o remove excess space in 3 program.

Lines BED — 910: Subroutine to place a renumbered fing number
into memory.

{OK, all you machine language programmers. Here [s an opportunity
far wou ta really have some fum. Milt has deseribed in detail how his
renumbering program operates. Mochine-fanguoge speed would be nice
in this aoplication, Who is going o teckle the project? — M. w./f
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MEMO PRINTER PROGRAM

Here Is 2 program for Radio Shack PC-2 and Sharp PC-1500 users who
want to keep notes or text in memory. This program was created by:
Brign Peterson, 6807 N. Sheridon Rogd, Chicego, IL 60626, One of
the interesting features about this program Is that it prints sideways!
Thus, it accepts and prints out Tull 80-character lines. Brian calls his
program “‘Memo Printer.” Here s what he has to say about using it:

It Operates In Three Modes
These modes are referred to as: Input, Edit and Print.

The Input mode allows the user to enter chariciers into memory.
You need at least a 4K memory expansion module to use the program.
With 2 4K module, it can accept approximately 33 lines of lext. An
8K module allows about 88 lines. Theoretlkcally, a 16K expansion unit
would allow up to about 187 lines. Each line may contain up to 80
characters,

Il you want to leave a blank line beiween paragraphs, just enter a
iingle "space’ character on the line. To get out of the Input mode, press
the ENTER key without putting any characters in the line
Editing
You use the Edit mode to go back and change text that was originally
eniered while in the Input mode, The Edit mode allows you o examine
the text buffer and make alterations. You can insert characters and
entire lines, il desired.

Several keys have different functions than normal when in the Edit
mode. The DEF key is used to activate the ability to insert or delete
lines. After the DEF key is pressed, the PC will ask whether the user
wishes o insert or delete. Enter *I' to insert. Enter ‘D’ 1o delete. When
in the delete phase, the CL key deletes individual characters. Holding
the key down will cause it lo repeat and delete a series of characters.
The MODE key enables the user to inseért characters at the current
cursor position, When this insert function is in effect, the symbal > will
appear in is Inverse form (filled-in) on the screen. The key normally
used 1o select the desired Reserve mode (9) Is used to append lines to

Program Mema Printer (Pare 1)

SOl bt st Ro 500 ink

the end of the text. The scrall line up (°) key and the s¢roll line down
{+] key are used to examine lines above or below the current text ling.
The symbols <, >, 7, i, ; and comma aré available through the use of
the SHIFT key. Use the SML key to enter lower case characters. Tip:
When entering text, put the wnit in the lower case mode and use the
S5HIFT key when a capital letter is needed.

The six softkeys can be customized to allow the use of characters
nol wsually available on the keyboard. Program lines 247 - 257 can be
altered for this purpose.

Press the keys firmly when using the Edit mode 1o allow time for the
character 1o be recognized. Most keys will repeat if held down in this
mede,

To exit the Edit mode, press the RCL key.

Printing
This program prints "leagithwise’ en the paper. Options for selecting
the pen calar as well as single- or double-spacing are provided.

Use GOTO

Once you have 1ext in memody, always enlér the program using a
GOTO directive, not RUN, Using RUN will clear out any text that youw
have placed in memaory.

There Is Mo Stopping
This program disables the ON/BREAK key during operation, except
when printing.

[ While this bast feature s interesting, | om not convinced thet ir is de
sirable. | was recently wsing the progrom white away from the office,
got inta the Edit mode, ond forgol how fo get oul With the BREAK
key disabled, | hod no cholce but to leave the unit on until | got back
1o the office, a3 ! did mot want to reset the PC and lose everything thet
I hed fn the unit | don't think the risk of gccidently siriking this key,
nor the possible consegquences of doing o, ore waorth nal belng able 1o
shut the wnit aff If | forget how fo operate the program. in ony event,
@ word fo the wise: Keep the operating instructions handy until you
have memorited ofl of the options ovailable !~ N.W. ]

18: IF STATUS 3=8&5
BB8DIN PlscByx
B8, PZS(B)¥EB, n
$(32)%¥8B:N=33

11: IF STATUS 3=&6
BeADIM PlscR) %
88, P2%(B2)%89, A
$(B/)¥BR:N=88

12: IF STATUS 3=&6
4880IM Pl1sc@)x%x
88, P24$¢R)%89, A
$(1B6)¥8A:N=18
7

13:POKE STATUS 3-
23,1 ?2! JIE; ?‘-’I; E
» 3, 189, 255, 65,
’8, 78, 153, 8

14:POKE STATUS 3-
11, 26,118, 139,
6, 72, 119, 74, 8,

15:PRINT "Input

Edi1 Print

S:ARUN :WalT a: End"

¢« POKE# &FB8D, 16:U=ASC INKEYS$ :
PEEKH EFBBDOR IF UcaLL
128 STATUS 3-23

172:1F UAND ASC
INKEY$ THEN 12

18:0N U-1660TD 28
» 16, 288, 16, 48,
Gea

19:60TO 15

ZB:LOCK :L=8:
USING

25:0N ERROR GOTO
5]

38:PRINT "Line";L
i INPUT oo
;ASCL):CLS :L=
L+1:IF L{NGOTO
38

35:M=L~-1:UNLOCK :
BEEP 1:CLS :
GOTO 15

48:PRINT " BLK BL
U GRN RED -CO
LOR-"

41:U=ASC INKEYS$ :
IF ucaLL

STATUS 3-23 S3TG=0
42: 1F UAND ASC 6B8:FOR X=1TO 61
INKEY$ THEN 42 STEP 28
43:C=U=-12:IF U¢1? JB:FOR Y=T-170 8
OR U228G0OTO 48 STEP -]
44:PRINT " SNG + 5iX$=MID$ (AS(Y+
DBL -SPa Gi, %, 18)
CING=-" BB: IF Xs=""G0OTO 1}
43:U=A5C INKEYS$ : 5
IF ucCAaLL 98: GLCURSOR ¢ZB@2-
STATUS 3-23 19XYXS, -X¥12)
46: IF UAND AaSC IBA:LPRINT xs

INKEY$ THEN 46
42: IF UCOIZAND U<
>18GOTO 44
48: S=(U=]7)+2% (U=
19): T=11¥CU=17
)+6%(U=19)

49:CLS :GRAPH !
LINE -¢228, 8),
@, C: TEXT :LF 5

S@: GRAPH : SORGN !
ROTATE 1:CSIZE
2

52: POKE# &FBAD,
PEEKH# &FBBDAND
122

11B:NEXT Y

128:FOR Y=BTO T-1

129:%3=M10% (A$CY+
G, x+18, 18)

138: IF X$s""GOTO 1
68

148: GLCURSOR (288~
|9%YES, ~(X+10)
k123

1SA:LPRINT X%

168: NEXT ¥

178:MEXT

program continued
an next page
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Program Memo Printer (Part 2]

175:6=6+T: IF N>=G
TEXT :LF 5:
GRAPH :SORGHN :
ROTATE 1:GOTO
(515
IBR: TEXT :LF 5:
BEEP :POKEH &
FBBD, PEEKH &FB
BDOR 128:6G0T0
15
288: 0N’ ERROR
350: L=8
218:CLS :WAIT B:P=
1:Q=1:R=5:|F D
LET L=L-<L2>B)
2ZB:USING "HHHE":
GOSUB 588
22]1:2=0:E=0:F=8:
GOTO 224
223:Q0=]1:R=P+4: IF P
221LET Q@=pP-28:

GOTO

R=25 *
224:PRINT L;"2";
MID$ (As$CL), @,

21): IF ZCURSOR
4: GPRINT B;127
16228
225:¥=0: CURSOR R:
PRINT CHRS 122
226:K$=INKEYS$ :U=
ASC K$:IF U»32
GOTO 278
222:1F LEOTD 238+y
228: X=X+1:1F X<¢6

E=(2=(2AND

PEEK B764E)):
GOTO 225
232:4=8:G0OSUB 558:
F={8=(8AND
PEEK B764E)):
GOTO 225
23B:P=P=(P<)]):
GOTO 223
239:M=M+(M(N=-] )i L=
M: GOsSUB 588
248: L=L+{L<{M):P=]:
Q=1:R=5:00T0 2
21
291: L=l =CL<2B):iP=]
t@=1:R=5:G0TO
221
242:P=P+(P<{=LEN RAS$
CL)):GOTO 223
243:P=} tQ=]1:R=5:
GOSUB 588@:
GOSUB 588:G60TO0

221
247:Ks="1":60T0 22
248:5$=”,”:EUTU 27
24H:§$=”H":GDTD 27
258:5*%“#“:GDTD 27
25]:§$=“2“:GDTD 27
252:§$="&“:GGTU 27

GOTO 226 254:P1$CB)=LEFTS «
229:X=0:Y¥=(Y=8): IF AS(LY,P-1):P2%
YCURS0R R: (B)=NIN% (A$L
PRINT CHR®% 1227 ), P+1,808-P):as
:60TO 226 (L)=P1$(B)+P2s
238: CURSOR R:PRINT (8):G0OTD 223
MiDs (As$(L), P, 255:G0SUB 588:
12:GOTO 226 GOSUB 588:L=M:
231:W=2: 00508 558: GOTO 15

2572:W=]128B:G0OSUB 55

B:CLS :GOTO 48
5]

261:2=(Z2=80): GOSUB
S8R: GOTO 224

262:G0OTO 272

278: |F E+4F=11F U>5
4LET K3$=CHR$ ¢
UOrR 32)

271:[F U»33IF UL{48B
IF E=1GOSUB U-
359+688

272 POKE B764E, 253
aND PEEK &764F
tE=R

273: 1F P>BBGOTO 35
a

2724: |F Z2=BPOKE ¢
STATUS 3+G+P+8
B%L ), ASC K$:P=
P+]:60TO 223

275:P18{(R)=LEFTS$ (¢
ascL), P-1)

28B:P25(B)=MI1D$ <A
$(L),P+(Z=8), B
a-p)

290: A (L)=P1%$(BA)+K
$4+P2%¢8)

388: P=P+]1:G0OTO 223

358: BEEP 1:G0OTD 22
5

488: PRINT "Insert
or Delete?":
POKE &76G4E, 127
AND PEEK &764E

481 :U=ASC INKEYS$ :
IF uCcaLL
STaATUS 3-23

482: IF UAMD AasC
INKEY$ THEM 48
2

483! [F U< XBBAND W<
»73THEN 488

418: IF U=B8]NPUT "
Delete | ined";

D:FOR X=DTO H:
As(H)I=AS(H+]1):
NEXT X:AascH)="
"iM=N-1:L=D: .
GOTD 2l@

428: INPUT "lnsert
line after |in
efl"3]il=]1+1

438:FOR ¥=M-{(M=N-1
JTD ISTEP =-1:na
F(A+1)=A%(X):
NEXT X:a$cl)="
"IM=EM+lilL=s]+]
GOTO 218

588: |[F ASC INKEYS
THEN 588

518:RETURN

2958: U=PEEK R&76G4E:
IF UAND WPOKE
8764E, U-W:
GCOsSuB s58a:

RE TURN

555: POKE &764E, U+W
:GOSUB 588!
RETURM

588: POKE &764F, 245
AND PEEK &764E
tE=B:F=8:
RETURM

G88: POKENWN EFBB0,
PEEKH EFBBDAMND
127 END

BBl:K$="¢(":RETURN

GRZ2:Ks="3":RETURN

683:K$=":":RETURN

684:K$="; ":RETURN

GB6:K$=", ":RETURN

GBB:K$="7?": RETURN

STATUS |
3376

STOPWATCH PROGRAM FOR R. 5. PC-1/SHARP PC-1211

Radio Shack PC-1 and Sharp PC-1211 wsers can use this program io
precisely time events down o 1/10th of a second intervals!

Timer Design
Two conditions (rules) should be met when designing an accurate time
keeping device: 1) There should be a large number of cycles [“'ticks")
per second, and 2} The regularity of each cycle must be as siable a3
possible. Both of these rules are met quite nicely by the Cesium Atomic
Clock. It “ricks™ at a frequency of 9,192.631,770 Hertz (cycles per
second). Itz regularity @8 within 7 part in 10,000,000,000,000. That
makes it the most accurate timing device known to man.

The design rules mentioned, of course, can be applied to the design
of computer “clock” programs. Unfortunately, many programmers
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do not follow these rules. Consequently, inaccurate (errors up to
several minutes each hour] times results.,

Environmental temperatures can also have an effect on accuracy.
Laboratory experiments performed on the Radio Shack PC-1 and the
Sharp PC-1211 indicate that program execution speed increases slight-
Iy with increasing temperature. In equation form, it was found thai:

S(T)/5({T=0) = 2.0261E-5*{T+273.15)+0.994465
when T s between 0 and 40 degrees Centigrade. 5(T) is the relative
execution speed, T is the temperature in Celsius of the PC, and 5(T=0)
is the reference speed at 0.0C (defined, arbitrarily, as 1.000) in this
equation. Using this equation, one can observe that at 40 degrees C.,
a program executes about 0.08% faster than the same program at a
temperature of zero. Though these effects are relatively small, they can
be significant over an extended period of time. The program provided
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EPSOMN'S BASIC
{continuation from previous pagel

ERADA n Forces the arror number n 1o oocur, used for
debugging or o ther purposes

AESUME 0  Aesumes program sxecution after an ON ERROR
GOTO error wrap. Can spacily resumption with
the sarne line, tha next ling or any specified line,

ALUTO m.n Begins autemaric ling numbaring at ling m wilh

an increment of n

DELETE m-n Delete program lines m through n
DEF FN =ly.z] Define a tunction (similaf 10 a one-line
subroutine] named x with parameters ¥ and r o
mone, il desired.
Fleserve n memory locations for string space.
Dafault is 200 bytes
OPTION BASE n Set the first array slemant 1o be at 0 or 1.
RANDOMIZE n  Provide a seed to the random numbaer

penerator .
Erases the array X 10 Opan up memaory space,

CLEAR n

ERASE x

LINE INPUT = Accepts a line of input, bul will not stap

execution if only the RETURN key is used,

SCROLL a Sets up the number of lined that the display will
roll n either direction when digplay control keys
ane pressed.

SOUND xy  Plays sound tone n [ =56} for duration y.

MON Passes control 1o the machine language monitor.

CLS Clears the screen

WIOTH =% Sets up the number of columni (x) and rows (y!
which may ba used by the virtual screen. Only
20 by 4 lines may be viewed at one time. Default
value is 40 by B,

COLOR n Selects cotor from O to 7. (Ploter, TV?)

LOGIN = Places you into workspace numbser 1 through 5.
Each program svorkspace i§ separate, with its own
ling numbers. Like Cagio’s PO through P9,

TITLE = Grves the curnent workspace a title, Prevents the
wprace from being sccidently erased. Title appears
an the Man menu.

FREIx) Gives the numbser ol bylet remaining in memony.

POSixn) Wiglcs the current column pontion

EOF(=) Prowvides the end-of -file status for file x

CINT Canvert numbars [rem other lanms 1o INTegar,

CENG SINGle-pracision or

cbBL DouB Le-precision farmat,

FIxiu) Returns the fized-poing portion of the number x.
15 not the same a3 INT ix) when dealing with
negatiee numbers

SPACESIn) Provides n spacet.

HEXS Converts numibers to hexadecimal notation

ocTs Conwerts numisers to octal notation

MIDS Can be used on the kel side of an eguation to
change the characters in @ string at specilied
lacations

INSTFix,¥]  Locates where substring v beging in string x.

VARPTR x Shows where the varable x g located in memory,

TIMES Gives the time as hhomm ss

DATES Gives the date 48 mm/ddlyy

DAY Gives the day of the weesk, Sunday = O through
Saturday = B,

INPUTSIx) Waits for the recept of ¥ charactary, Does not
need RETURM.

POINTI= ¥} Give the status of the dot 8t ponition x.y.

PSET(x yl Turn on the dot a1 position 2.y

PRESETIx,¥) Turn off the dot at pontion =y

SCREEM A Select screan O or 1

cory Puts a copy of the creen on the printer
TAPCNT Displays the microcasseite fape counter value
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UNDERSTANDING THE PC-1500 .

This is the fourth article in 2 series being presented by Nodlin Kober,
407 Nocih 15t Avenwe, Morshalltown, 1A 50158 Unless otherwise
noted, the information presented by Morlin in this series also applies
o the Radio Shack PC-2 unit,

Since it was first intreduced, the Sharp PC.1500 has undergone a
number of changes. Most of these are nearly wnnoticeable 1o the
average user. Many of these changes have been 10 correct minor errors.
A lew of the improvements, however, are rather significant.

The integrated circuit containing the ROM chip is stamped with one
of the following identifying numbery:

AD1  Onginal version.

ADI  First revigion. Alo vsed in Rlado Shack's PC-2
AD4  Lauest version

Apparently, there is no version AD2 in widespread use.

You can readily identify the wversion in your machine [without
physically opening your unit) by peeking at 3 few locations and using
the fallowing information:

Version PEEK &C443 PEEK BCSBD
A 56 129
A03 59 129
ana 59 74

| have identified many of the effects |but not all} of the modifi-
cations that have been made by warious revisions 1o the ROM. Here
are commenis l'tl'.il'l_ﬂi!'ll these alterations

Minor Improvementi

1.) In version AD1, when prograrm execution is begun automatically
using an ARUN statement, the BUSY signal in the display fails 1o wren
an. This was corrected in version AQJ,
1) In the original version, a program line may not consist of only a
label. If you attempt to use wich a line, ERROR 21 will result whenever
the line is reached during program execution. A label alone may be used
a% a program line when ROM versions AD3 and AD& are installed,
1) In version AD1, a statement containing USING, followed by the
name of a aumeric variable, will produce either a fatal crash or an
execution of the power-up routine [with NEWO? :CHECK displayed).
One may demonstrate this phenomena by typing USING A, followed
by ENTER. This defect was carrected in version AQ4,
4.) In the REServe mode, 4 “lemplate™ of exsctly 26 characters will
Place 4 tero byre in the location immediately Tollowing the template.
This cancels a previowsly defined REServe key or template. [This anly
applies 1o the AD] ROM version). Ta illustrate, do the following:
A, Set the REServe made, clear REServe memory with NEW,
B, S¢t to Group 1. Asign something to one of the REServe keys,
C. Enter a template containing exactly 26 characters. [Mote that now
the assignment made 1o the B EServe key has been lost.)
D, S&t té Group 10, Enter 3 template of exactly 26 characters. Now
the template previoudy set lor Group 111 has disappeared!
This defect was corrected in version ADI.
5.) In REServe mode, with 2 version ADT ROM, it is not possible to
clear the phrase assigned 1o 2 REServe key by overwriting with spaces.
6.) Under certain circumitances, when the input buffer is filled, the
display continues on 1o include the contents of &78300 and beyond,
This particular quirk exists in version ADD snd in at least some PCs with
version AD3. In ar least some cases, it does not occur with version AD4,
To demonstrate the problem, clear the display, then fill it with the
token for RETURNs by repeatedly keying in DEF Y. When the end of
the Input buffer has been reached, there will probably be something
unexpected appearing at the right end of the display. (If nothing
happens, try POKE &7800, 87, T2, 65, 84, 63 and then repeat the
above, |
1.) Another addity, sccurring only in vérsion ADT, can be observed by
doing the following:
A, Enter the program line: 10 PRINT “ANYTHING™
B. In the RUMN mode, key the following
RUN
ENTER
1
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ENTER
Up arrow
Cursor left
Mote that the program line has been placed into the display, without
the usual colon following the line number.
8.] Here is another quirk involving the display that appears in version
Al only. Entér the program line:
10 INPUT “A™A
How RUN the program. In response io the prompt, enter just 3 plus
sign {rather than a legal input). The display will show: ERROR 1. Note
that using the CL key will not completely rémove the error message.,
9.) Enter the program line: -
10 GCURSOR 152:NPUT A
When the program is executed, the display will show ERROR 32 IN 10,
as expecied. However, in version AOY, the use of CL or Up arrow will
not clear the errar message. In version AD3, the error message is cleared,
but the computer continues 1o walt for input, with a parilal question
mark displayed at the right end of the LCD, (Version AD4 works fine.)

Major Improvements

1.) In versian ADT oaly, it is possible to completely meis up A program
when variable storage in main memary occupies exactly one more by te
1t "‘_'m which there i room. [Thanks to Sten Kemeny for noting this
Preseem.] Whal happens 4 that the “siop byle” following the last
program line s overwritten by the variable. To ifustrate the defect:

A, Clear using NEWD and enter the program line:

10 ABCDEFGH

B. In RUN mode, exetuie one of the following, depending on how
much RAM expansion you have installed in your PC:
Mo expansion: DIM A(228)

AK expansion: DIM A2, 246)
EK expansion: DIM A6, 178)

C. Mow set PRO mode and LIST the program. Use the Down arrow
lo observe that the stop byte has been lost. Entering more pro-
gram lines now will cause additional confusion, extending to the
eontents of REServe memory. Enter the program line:

0000 ABCDEFGH

D. Note the effect on REServe memory.

2.} In versions ADY and AD3 the uie of Boolean operators will produce
incorrect results when inputs are negative numbers that are represented
internaily in Binary form. Since ordinanly these Boolean operators are
used with positive inputs only, the errors are of less conseguence than it
mig seem at first. To ilbustrate:

A, NOT NOT 1 returns -31233. The correct resudt s 1.

B.10R (=1 OR 1) returns 31233, The correct resuit is =1.

"I AND [-1 OR 1) returns 0. The correct result is 1.

In Version AO4, none of these errors occur.

3.] In the RADIAN snd GRAD modes (only], certain input arguments
used with trigonometric functions produce incorrect results. This bug
was corrected in version AD4. In RADIAN mode, any input whose
mantissa digits are 174532925199 will be treated as zero. In GRAD
mode the same applies 1o mantissas having digits: 1111171111011, To
Mustrate:

A In RADIAN mode, SIN[(n/I8) returns 0. The correct result s
736481777

B. In GRAD mode, TAN[{100/9) returns 0. The correct result is
JAT63265807.

Some Changes in the Operation of BASIC

In version AD4 of the ROM, two changes weré made to make Sharp
BASIC more compaiible with other BASICL These changes must be
taken into account if a program is 1o operate correctly amongst all
PC-1500 and PC-2 computers.

1.} A change was made in the interpretation of a statement beginning
with an IF expression. (Example: IF A THEN 50.) In versions AD1 and
AD3, such 3 statement was regarded by the PC as true if the value of the
expression was positive and falwe if zero or negative. In AD4 it is con-
sidered as true if non-rero, false if pero.

2.1 A change in the interpretation of FOR/NEXT loops alfects the
number of passes made through the loop for cases in which the final
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value of the index varizble does not exactly equal the test value. in
versions ADT and AD3, when REXT is executed the index variable is
first compared with the test value, I it s less than the test value, it is "
incremented by the step size and the loop s repeated. In version ADE,
NEXT always increments the index variable and then compares the
ingcremented result to the test value. The loop v repeated wunless the
new (incremented] index variable exceeds the test value. [OF course, if a
negative number is being used as a step value, then this description must
be modified. ) The following summary should clarily the differences:
A, Loop: FOR X=0T0 3
ADY, ADI A4
WValyas of X used in loop: 0.1.2.3 0.1,223
Walue of X after loop finished 3 4
B. Leop: FOR X=0T0 &6 STEP 2
Valups of X usad in loop: 0,248 02,4
Walue of X after loop finished : G [

A Warning!

Do nat use the Boolean NOT operataor in an IF statement. The use of
NOT in 4 conditional Yest is not interpreted by the PC-1500 a3 meaning
the negation of a logical stalement. When Sharp chese o make the
logical value of a true statemeénl 1 and a falie statement O, they auto-
matically ruled out the possibility of allowing MOT 16 mesn negation.
(Note that in Sharp’s system, 0 and | may not have the same truth
value, But, NOT 0 and NOT 1 are both calculated a4 negative numbers,
thereby making NOT 0 and NOT 1 Mentical in truth value!) Perhaps
this should be treated as a choice made by the designers, rather than as
af error!
Here are a few examples you may use 10 convinge yoursell that NOT
doesn't belong in an IF statement.
A, With ROM versions ADT or AD3, enter the program line:
10 IF NOT (1=2] BEEF 1
Since It ks not the case that 1=2, one would expect Lo hear a beep.
There won't be one if you have ROM AD1 or ADL, However, the
earrections made in AD4 [regarding Boolean operaton) affect the
the uge of NOT in IF statements, Thus, this example when run on
a PC having ROM version AD4, does produce a beep, However, the
program line:
10 IF NOT (1=1] BEEP 1
does vield 3 beep with an AD4 ROM, contrary 1o expecialions,
(There is no beep in the carfier ROMs with this statement.] we

In Conclusion

It s 10 Sharp's credit that they are making efforiy 1o constantiy up-
grade the PC-1500. However, anyone considering purchasing 4 new unit
might first with to make certan that they are getting the latest version
of ihe PC. Users of earlier units may take care when programming to
avold the pitfalls discussed in this article.

HISTOGRAM PROGRAM

Russel Dowghty, 3604 Northwick Ploce, Bowle, MD 20716, developed
the program shown in the accompanying listing, He also provided the
following comments regarding its use and application,

If you have ever used statistics, you know that they can ofien be
misleading. Suppose you have a group of one hundred people with an
average income of $20,000 ($20K). This could mean that they all make
$20K or that fifty make 530K and fifty make $10K or thar ten make
$ 200K and the rest are unemployed!

In short, that single “average™ number does not tell you much about
the true distribution of incomes. It takes a look at the standard de-
vistion, varignce, mintmom and maximum values 1o begin 1o pel a trse
picture. Even then it can take a far amount of interpretation to sort.
things out, But, vour trusty Radio Shack PC-2 or Sharp PC-1500 and
the plotting capabilities of its printerfcassette interface are 3 naturdl
for creating “histograms.” This is a statistical method that fitecally
draws 3 plcture of the data distributson,

You create a histogram by sofling your data into equally spaced
“celly,” Then you count the number of data points in each cell. For

¥ oplossang: NOT (vergelige&g) +2
CTE NOT (A=2)+2 BEEPD ‘e
FONOT (4 =8) 42 TeEERD X
o ROn-vesall.
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the income example just mentioned, you might Tind (using your PC
to analyze the data, of course!] that the minimum and maximum
incomes were $10K and 3100K respectively. You might choose the
width of cells, then, to be $10K. You would then sort the data into
nine cells: $10-20K, $20--30k, . . . $80-90K and $90-100K. You
would then counlt the number of data points falling within each cell
and plot the results. You end up with a visual representation of the data
distribution. Interpretation becomes easy.

That is essentially what the accompanying program does. You will

need a memory expansion module 1o use the program. It is written to
utilize an BK module. | believe the program will work satisfactorily in
a wyitem having only a 4K module, provided that you reduce the array
named X that is DiMensioned in line 100

Start the program using a RUN directive. The program will ask if
you need instructions. Responding *'Y"™ for yes results in the printout
of a summary of the DEFined keys that have been eitablished to faclli-
tate selecting various program operations

Initially, the program prompts for data inputs. When you have

Program Histogram

188: CLEAR (H=1:DIM
X(255):DIM F(5
17

18B:WAIT 18B:PRINT

HIST
0GRARN"
112: [NPUT "WEED IN
STRUCTIONSC(Y/N
)7 "1 28:IF Z28=
"Y"GOSUB Z2e88
114:PRINT "ENTER D
ATA"
Z288: "A"WAIT 5
Z1B:PRINT "X("iH;"
)": CURSOR 8:
INPUT XA(HJ):CLS
22B:H=H+]:G0T0O 218
588: "SYTEXT :
LPRINT :COLOR
B:LPRINT "STAT
ISTICS":LPRINT
318:FOR J=1T0 H:
FOR @=1T0 H-J
S538:A=X(@):C=X(Q+]
g )
558: IF ALCTHEN S88
S568: X{Q)=C: X(A+] )=
A
SBB:NEXT @
I9B:NEXT J
68B: Z=B:5=B:FOR =
2T0 JiS=5+K(1)
=TEKT 1:M=Sr(J
=13
685:FOR =270 J:Z=
ZH+X I RXC] )
NEXT I
6B7:U=(Z-(J=1)%¥M¥N
Jr(J-2):CS]Z2E
|
618: LPRINT USING "
HAHHHH. HE"; "DA
TA NIN = ";M(2
]
628:LPRINT "DATA N
AX = "iX(J)

648: LPRINT "UARIAN
CE = "3V
645:LPRINT "ENTRIE
S = "jH-1
658:WAIT :PRINT
885S: "H" INPUT "CELL
WIDTH "W
B10:Y=INT ((X(J)-X
(23)7W3+]
B15:FOR 1=8TO Y:iF(
1)=8:NEXT |
828:FOR 1=8T0 Y
838:FOR @=2T0 J
B3S5:R=INT (X(2))
B48: IF X(@)2»=(R+(]
XW)IAND X(E2<(
R+CCI+1)%W)I)D
THEMN 848
844:G0TO 858
B4B:F(IJ)=F(1)+]
858:NEXT Q:NEXT I

985: "6 TEXT :LF 2
GRAPH :
GLCURSOR <38, -
158)

918:SORGN :LINE =(
i8@, 178>, 8, 1, B
8928:Q=8:N=
938:FOR [=BTO Y
S4p: IF ACFC] )THENM
LET A=F(l)
845:M=N+F (] )
958:NEXT 1
968: D=Aa
978:M=INT (DrsMx12E
]
188@:A=158-D:E=14
BrCY+]1)
1818: GLCURSOR (6,
B):S50REGEN
1828:FOR 1=BT0 Y
1838: LINE ((]%E),
B)-CCC]1+]1)%E
o (FCIX%A) ),
8, 3B
184B: HEXT |

1B45:LINE (B, (18%
D¥R-1%DxA)~ |
B)-d(188, (18%
D¥A-1%¥D*A2 -]

#H":LPRINT F
(1)}

1881 :LPRINT INT ¢
XC2)+1%W):

@), 2, 1:NEXT NEXT |
1 18B82:WAIT :PRINT
18508: TEXT :CSIZE 1885: "L"LPRINT :
1:COLOR 8:LF LPRINT :
4:LPRINT LPRINT TAB ¢
USING "HHHHH 127 "RAW DAT
LHE";INT OX( A LISTING":
2));TAB 26; LPRINT
INT (X<(2))+W 189B:FOR 1=2T0 H:
X(Y+1) USING "HEHE"
IB5S:LF -18: :LFRINT TRB
LPRINT TAB « (8);"DATA PT
15); "HISTOGR ol ) Gt 0 Sl M
AR":LF -2 jUSING "HEH
IB56: LPRINT "Z": CHE"ILPRINT
LPRINT "TOT" X(1)
SUSING "###" 1B91:NEXT 1
:LPRINT TAB I1BS2:WAIT :PRINT
(1);AH :GOTO 188

1858:FDR 1=2T0 7
STEP 2:LF 2:

2080:CSIZE 1:
LPRINT “DEF~»

LPRINT TRB ¢ S = STATISTI
1);INT ((1P% CS":LPRINT ™
M=1¥n)-18): DEFs/H = HIST
NEXT 1 OGRAM"
106B:USING "#HéHed 2018:LPRINT "DEF~
LME"ILF 5 C = HISTOGRA
LPRINT TAB ¢« M CELL DATA"
6))"MAX FREQ 'LPRINT "DEF
» = "3D: /L = RAW DAT
LPRINT TRB ¢ A LISTING"
6);"CELL WID 2B1S:LPRINT "DEF~r
TH= "; W A = ADD HMORE
1B65: WAIT :PRINT DATA"

1878: "C"LPRINT : 2828:LPRINT "YOU
LPRINT : CAN ENTER UP
LPRINT TAB 1! TO 255 DATA
5; "CELL DATA POINTS"

. 2838 LPRINT "YOU

1088: LPRINT :FDR MUST USE DEF
=870 Y: /S & H BEFOR
USINGE "HH#u" ECORL"

638: LPRINT "MEAN 1843: GLCURSOR (-6 ILPRINT TAB 2B48:LF 7:RETURN
= "ip: , B): SORGN (5))"CELL "} STATUS 1 1853
LPRINT "STD DE 1P44:FOR 1=8T7T0 ? [+1)" = vy
v = "3 JU STEP 2 USING "HHHH,
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entered a sulficient number of points, select the following options using
DEFined keys:

DEF/5: Performs statistical analysis an the data and prints minimum,
maximum, standard deviation and variance figures.

DEF{H: Draws a histogram of the data using the data previousky
entered and your réspanse 1o the prompt far the cell width to use, The
drawing Is done using three pen colors. The vertical axis presents the
number of dala points in cach cell expressed as a percentage of the total
number of data points in all cells.

DEF[C: Gives a listing of the counts by cell.

DEF(L: Provides a fisting of the data sorted in ascending order.

Have a little patience when working with a lot of data points. Your
PC is precey fase, but it cannot match an 1BM 370, Oh yes, the program
is designed to accept data having up to two signficant digits on sither
side of the decimal point. You may change this by altering the USING
statements in the program.

Example Operation af Histogram Program

STATISTICS

CELL DaTa
T fAiH = =38
CELL 1w 1,88 3.8
n_zm RAR = L tiLL . A ]
'rr:H.:lrJ - & 3 CELL 2w 1.0a o, a0
5 : ! o - Ll A = A.a8 .8l
WRIAHCE = r.27 LELL Ll e 7.l
ERIRITS = e CELL ] LT RN
im l_ =y BRi DATA LISTINE
[ [ B T e OETE PT. )& 3.9
oata PT. 2= 4.20
. DETAE PT. = 4,49
B R : un Ml PT. 4= 2,7
DATA PT. % = & 28
2 Math PT. @G = &.48
o e e RS - TR PT F - B.08
DaTa PT LI ST |
T aaTn PT q F. 70
| — RETTTRTTY T aata PT. '@ = 2099
aata p1. 2o pae
[ w dm e
ii ) _.I aaafaane oalE PT. '3« @, (0
| oatn PT. !4 s @ IB
| oala PT, 5= @19
- ot PT. 'S = Q.08
1. 4,88 iR PT, 12+ B2
T " ate FT. B« B A8
CELL #IDTH= .88

THREE-DIMEWSIONAL PLOTS

Here is a program that makes it possible 1o represent three-dimensional
surfaces, Curves cansisting of the interesection of the surface with a
number of equally-spaced ""cutling planes” are drawn by the plotter.

To use the program with vour PC-2/PC-1500 and plotter unit, line
100 must contain the formula for computing £ as a function of X and
Y. A second function beginning at line 200 may be added, if desired.

Once the program has been started, prompts are given for the mini-
mum and maximum values of X, ¥ and Z. You must also indicate the
number of sections (cutting planes) 1o be drawn and the “increment
sice” (distance between the cutting planes).

It can take a number of minutes to produce one drawing since the

Example Three-Dimensianal Plot
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number of points to be plotted can be quite large. Using relatively large
increment sizes and reducing the number of cutting planes can speed
up the process. Howewver, this resulis in less detail being shown. Suitable
compromise values for the number of sections seems o be in the range

of 710 11 planes.

The X, Y and Z axes are not drawn by this program in order 1o avoid

unnecessary clutier,

Here are the values used o draw the accompanying sample [for the
function included at line 100 in the program listing):

MIN X} -2.5

MAX K7 2.5

MIN ¥Y? -2.5

MAX Y7 2.5

MIN Z? O

MAX Z7 1.3

NUMBER OF SECTIONS? 9
INCREMENT SIZE? 2

For wariety, you might want to experiment with using different
colors to draw the cutting plames. The effects could be interesting.
This program submitted by: Norlin Rober, 407 North Tsr dvenue,

Marshalltown, §4 50758

Program Three-Dimensional Plotting

18: JNPUT "MIN X7
Il;n

11: JNPUT "HAX X7
IP’-E

12: INPUT "HIN ¥7
"i’E
13: INPUT

I "HAX Y7
14:1@Eur “MIN 27
15:1@Pu1 "MAX 27
161 IMPUT "NUMBER

OF SECTIONS? "
;G G=G-1]
17:H=1: INPUT "INC
REMEMT S1ZE? "
iH
]
18:N=1:INPUT "NUM
BER OF FUNCTIO

NST? "iN
2B:CLS :TEXT :
CSIZE 2

21:LPRINT "GRAFHE
D:":FOR I=1TO
M:LLIST 18B%I,
1A% [+99:LF -3
IHEXT I:LF 1
LPRINT "MIMN M=
1A LPRINMT "MA
X H=";B:LPRINT
"MIN Y=";C:
LPRINT "MAX Y=
"1DiLPRINT "MI
N Z=" E:LPRINT
"MaM 2="}F
3@: X5=(B-p)-144, Y
S=(D-C)-144, 25

22

=

=144-(F-E}, G5=
144,05

48: GRAPH
GLCURSOR (B, -2
ZB): S0RGH

SB:FOR 1=1T0 W

S51:FOR J=8T0O G:K=
1: ®XC=J¥G5: FOR
YC=BTO 144S5TEP
H: GOSUB 68:
MEXT YC:MEXT J

52:FOR J=AT0O G:K=
1:¥C=J¥G5:FOR
XC=BTO 144S5TEP
H: GOSUB &8:
NEXT RCiMWEXRT J

S3:NEXT 1

54: GLCURSOR 8, -7
B)i END

68: X=B-X5%XC: Y=C+
YS¥YC:COSUR 18
BEl:L=.3%¥XC+YC
tM=,5%¥XC+25%(2
-E

G1:IF Z<EOR Z>F
LET K=1:RETURN

62: IF KBLCURSOR ¢
L, F1):K=8:

RETURN
63:LINE -(L, M):
RETURM
188: Z=EXP (- (X¥kX+Y
X¥Y)s2)

199: RETURN

288:REN  ZND FUNCT
10M

293 RETURN

STATUS | 235

POCKET COMPUTER NEWSLEf50t sell this PDF 11!
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AMACHINE-LANGUAGE MONITOR FOR THE PC-1500/PC-2

This Monitor for the Sharp PC-1500/Radio Shack PC-2 is designed to
make it easier 1o write, [oad and debug machine-language programs. The
program was created by Nerlin Rober, Norlin is the originator of the
mnemonics which PCN uses when discussing these units” machine-
language. [The instruction set was presented in the Special Edition
of PCN published in Seprember of 1982, A summary of the mnemanics
and machine codes, on 4 pocket-size card for easy reference, is being
distributed with this isswe of PCN.)

This is what is sometimes referred to as a “hybridized” program.
The portidn of the program invelving operator inputs and outputs is
written in BASIC. The remainder is in machine language. One reason
for wsing the latter Is that execution is much faster, particularly for
operations such as MOVE and HUNT.

The Meniter includes the commands shown in the accompanying
list, They are executed by the indicated user-defined keys.

List Monitar Commands

DEF/S STORE codes into memory.

DEF/MV  VIEW memary contants.

DEF/L  LIST memory contants using printer.

DEF/H  HUNT for a specified byte.

DEF/M MOVE & block of stored codes.

DEF/B BREAKPOINT insertion in user’s m.\. program.

DEFA JUMP o specified address in user's m.l. program,
{If a breakpoint is reached, contents of CPU
ragisters and stack may be printed.]

DEF/A  ALTER contents of CPU registers &1 breakpoint,

DEF/C  CONTINUE execution following breskpoint

DEF/F  FIX program i{ramove breakpoint),

DEFMX  EXIT from STORE, VIEW or HUNT mode.

DEF/= Convert decimal number in display to hexadecimal,

Logding the Monitor into Memory

This program is intended for use in a PC having an 8K memary module.
The first step in loading the program is to execule the command:
MWEW &4000. This reserves a portion of memory for machine-language
purposes, There are then two parts to entering the actual Monitor:

1}, The accompanying machine-language codes must be entered into
an appropriate section of memory using POKE statements. Although
this is a tedious process, ance it is finished the codes may be stored on
cassciie for easy loading in the fumere. It is important that the codes be
stored in the exact locations specified,

2. The accompanying BASIC partion of the program is then keyed
into memory in the usual way. It too may be saved on cassette for ease
in future loading of the Monitor.

It is a good idea 1o save the program on cassetie before testing it!
Then, in the event you have made any keying errors that resull in a bad
program crash, you will not have to key every thing all over again.

Saving/Loading the Monitor Program Using a Cassette

After the two parts of the pragram have been keyed into memary, they
should be recorded on cassette as follows:

1). Execute CSAVE M "MONITOR PART 1" &3E4F, £3FFF

2). Execute CSAVE “MONITOR PART 2
To reload the program from casserie, use:

1). NEW &4000

20, CLOAD M

3. CLOAD

Monitor Memary Map

The Monitor program wses memory areas as follows:
3800 — 38C4  REServe memaory area, not used by Monitar
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AACHE — ADFF  Available for user™s m.l, routines (1339 bytes),

JEQD — 3E4B Monitor temporary registers and stack area.

JE4F — 3IFFF Monitor maching-language routings.

4000 — 5FFF BASIC storage area. Monitor uses 929 bytes.

The Monitor also uses varfables A, B, C, A§, B%. C§ and D$. Thus,
those memory areas (&7900 — &7917 and &7ECD = &TEFF) may be
altered when the Monitor is in operation.

Operating the Monitor

Place the PC in the RUN mode and wse the DEFined keys to select the
various operations. Always enter addresses as Tour hexadecimal digits
{using @ — 9 and A — F}. Machine codes should be entered as two-digit
hexadecimal numbers. Mote that [For example) the code 08 should be
entered by keying both O and B, not simply B, The & prefix normally
used to indicate hexadecimal values to the PC is not necessary when
responding 1o Monitor prompts.

The following discussion provides infermation on the use of each of
the Monitor commands:

STORE: DEF/S places the computer in the mods used o load and
store machine code, The Monitar will prompt for the beginning address
at which codes are o be stored, Respond 1o this prompt with a four-
digit hexadecimal address [such as 38CS5) and then press the ENTER
key. The program will then show the address into which the next byte
of code will be placed. The code must be entered as a two-digit hexa-
decimal number (for example, 85} which is terminated by the ENTER
key. After each byle has been accepied, the display shows the next
sequential address. You may thus continue entering object code into
successive memaory locations. If you want to skip over an address, then
just press ENTER without any input. This advances the Monitor 1o the
next address, leaving the contents of the skipped address unchanged. To
exit this mode, key DEF X,

VIEW: Key DEF/Y to place the Monitor in the mode used o examine
the contents of memoty. Enter 2 beginning address when prompited.
The computer will then display the contents of memory in groups of
four bytes. Press the ENTER key 1o advance 1o the next group of four
bytes. Use DEF/X 1o terminate this mode,

LIST: Initiated by DEF/L, this command operates similardy 10 VIEW,
excepl that the MEMGry contenis kre printed instead of b¢|l|3 displayed
on the LOCD, However, two address prompts will appear: one to indicate
the starting address, the other denoting the ending location.

HUNT: Key DEF[H, Enler the byle being sought at the prompt. A
second prompt asks for the address at which the Monitar s 10 begin
searching. When a byte having the indicated value is located, the display
will show the address, the byte itselt, and the three bytes that follow It
Press ENTER 1o continue thé search for another occurrence of the
same byte.

As an example, the Monior command makes it easy to locate the
codes used at the beginning of BASIC program lincs. Simply HUNT for
the byte 0D! (The code 0D is the ASCH representation for “carriage
return’' wsed 1o terminate lines of BASIC.) Given 4000 as a beginning
address [as!uming this Monitor program is in memory ), the display will
show 401E 0D 00 0C 08, This indicates that the first BASIC program
line {of the Monitor) terminates at address 401 E. The next [ine number
{using iweo bytes starting at 401F) is 00 OC (line 12 in decimal). The
last byre [08) in the display represenis the “link™ byie. It indicates
the number of bytes that remain in that BASIC program line. If you
press the ENTER key, you will find where the next line ends. Use
DEF/X to exit from this mode. '

The HUNT command is also highly useful as an aid to locating
specific instruction codes when investigating ROM,

The speed at which HUNT operates dramatically illustrates the

advantage of using machine language.
MOWVE: DEF/M initiates this mode. Using it, a block of stored codes
of any size may be moved, in cither dircction, 1o any specified RAM
focation, The pew location may overlap the original. Unless there is
overlapping, the original block of code remains unchanged by the
aperation.

Prompts request the beginning and ending addresses of the original
block of memaory, and then the beginning address of the location to
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which it is to be translerred.

Be careful when using this command. ¥ an incorrect address is
inadveriently given, you may destroy parts of memory that you did
mot wanl altered! A wrong move operation can alter the Monitor
program itself or disturb pointers in system RAM, possibly resulting
in a systermn crash.

The following example may be used o familiarize yoursell with the

command. The variable | is stored (by BASIC) in RAM addresses
7948 to 794F. Variable M begins at address 7960. You can copy the
contents of variable | into M using MOVE. Use BASIC to store some
arbitrary test number in |. Key DEF/M 1o initiate MOVE. Enter the
address 7948 in response 1o the prompt BEGIN BLOCK and address
194F for END BLOCK, In response to MOVE TO, key in the address
7960 Press ENTER at the end of this address and the MOVE command
will be executed. You can then use BASIC 1o display the contents of
the wvariable M. 1t should contain the same value as that originally
plaged in J.
BREAKPOINT: This command is uieful in debugging machinelanguage
programs. What it does is remove three bytes from a program in RAM,
at whatever address js specified, and save them elsewhere. The three
locations are then loaded with opcodes for an instruction to jump 1o a
register-saving routine, which saves the contents of the CPU registers,
flag status register and the stack. If execution is resumed later, (for
example, by the Monitor's CONTINUE coemmand], the CPU registers,
flags and stack will be restared,

Maote that the BREAKPOINT command executed by DEFJB simply
inserts an instruction to jump to the register-saving routine. It does not
execute the user's maching-language program. Also note that anly one
breakpoint should be in a program a1 any given Lime,

Az a note of caution: be sure that (he address entered for insertion of
2 breakpoint is the address of the firsr byte of a machine-language
instruction!

JUMP: Key DEF[] 1o use this routine. The address entered in response
to the prompt will be taken as the beginning address of the code to be
executed,

This command may be used in lieu of 3 BASIC “CALL" instruction
to begin executing a machine-danguage program. It mess be used when
debugging a program contzining a breakpoint.

If a program containing a breakpoint is executed [using the JUMP
command), BREAKFOINT REACHED will be displayed when the
breakpoint is found. The user may then initiate a printout of the CPLU
registers, flags and stack by pressing ENTER,

ALTER: DEF{A will begin the routine for altering the contents of the
CPU registers following the reaching of a breakpoint. When the prompt
#for a particular CPU register appears, the new value should be entered.
Note that CPU register A contains one byte, requiring inputting of two
hexadecimal digits, Registers X, Y and U, on the other hand, each hold
iwo byles, hence four-digit values should be entered for those registers,

If you want to leave 3 particular register undisturbed, press ENTER
alone when the prompt for that register appears.

After all desired alterations have been entered, the three bytes that
had been remaved from the program by the BREAKPOINT command
will be replaced. Execution of the machine-language program then con-
tinues from where it left off, with the CPL registers now containing the
altered values specified.

CONTINUE: Execution of DEFJC will continue execution of a pros
gram following 2 breakpoini, with no alteration of the CPU registers.

FiX: The DEF/F command replaces the three bytes that were removed

by a breakpoint directive. 11 is only needed if neither ALTER or
CONTINUE are used following establishment of a breakpoint, since

those two commands make the same replacement.

EXIT: Use DEF/X to exit from the STORE, VIEW or HUNT modes.
The command is provided as a convenience, rather than 3 necessity.

(The use of SHIFT/CL would accomplish the same effect.)

HEXADECIMAL equivalents of calculated results may be obtained
using DEF /= Thig is useful for such things as calculating the required
sire of a relative branch. An example illustrating hexadecimal conver-
sion follows:

Enter 35 ®* 61 into the display. Mow key DEF /=, The product will
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be shown as 0857 which is'the hexadecimal eguivalent of the product

af the decimal numbers 35 and 61, Enter &3A%56 - L39EB and key

DEF /=, You will have an instant answer for 3 hexadecimal subtraction!
You may also simply convert a decimal number to hexadecimal by

entering the number into the display and using DEF /=,

The BREAKPOINT Ilustrated

To amplify how BREAKPOINT and related commands operate, | will

Mlustrate their use with a specific example,

To begin. input a short, simple machine-language program. Put the
codes into memory wsing the STORE command. Here is such a routine:

Address Opcodes Mnemonics
3BCS 48 12 LDXH #12
IBCT 4.8 34 LOXL #34
JECH 58 56 LDYH #56
38CH 54 78 LDYL #78
JBCOD GE 94 LOUH #84
JBCF BA BC LDUL #BC
aso 25 00 LDA #00
3BD3 FD BB PSHX
3805 FD g8 PEHY
as07 Fa SETC
3808 FD 1A PORY
38DA FO 0A POPX
3BDC AE 3900 5TA 3900
3BDF Ad LDA UH
3BEOD AE 3001 STA 3901
JBE3 Z4 LDA UL
3RE4 AE 3902 STA 3902
JBET a4 RTS

A careful examination of this example routine will reveal that it does
not accomplish anything of any practical importance. The purpeses of
the routing is simply to illustrate how some of the Monitor features
perform.

After storing the example codes, use VIEW to make certain that they
have been entéred correctly. Then try executing the program with the
JUMP command, giving address 38C5 as the response to the BEGIN
prompt. To see whether the program did what it was designed to do,
use VIEW again 1o see if addresses 3900 to 3903 contain appropriate
values.

Try a breakpoint at the address 3808 by keying DEF /B and entering
3EDE at the prompt. Then cxecute JUMP again using 3BC5 as the
starting location. The BREAKPOINT REACHED message should soon
appear. Assuming that your PC is connected to f15 printer, press the
ENTER key, Compare the printout against what the machine-language
routine should have accomplished to that point. (The “CIZ" in the
printout means that flags C, 1 and £ were set at the time the breakpoint
wis encountered, |

You can then alter the contents of, say, registers A and U, then sec
whether the altered values eventually find their way to addresses 3900
to 3902, First, key DEF/A, The prompt “A:'" appears 10 request 2 new
value for register A. Enter, for trial purposes, "BB" and press the
ENTER key. Skip over changing X and ¥ by jusi pressing ENTER when
their prompts come up. When L' appears, input FFEE as a new value
and then press ENTER.

Use VIEW starting at address 3900 to verify that the CPU alterations
took effect.

Key DEF/F to repair the breakpoint. You will be informed that
there is no breakpoint to be fixed! Remember, using the ALTER
feature automatically “fixes' the breakpoint. If you fry either ALTER
or COMTINUE at this point (without putting in another breakpoint),
you will get the same response.

However, there is mo built<in protection against your entering a
second breakpoint without having fixed the first one. If you put in
more than one breakpoint at a time, the FIX routine will only correct
the last one entered. {The Monitor will have then lost track of where
you placed the first breakpoint and what the original bytes were.]
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3E4F
3ES3
3ES?
3ESB
3ESF
3E63
3E62
3E68
3EGF
3673
3E77
3E7B
3E7F
3E83 :
3682
3E88
3E8F
3£33
3E92
3£98
3ESF
3EA3
3ERZ
3EAR
3EAF
3EB3
3£87
3EBB
3EBF
3EC3
3EC?
3ECB
3ECF
3ED3
3ED2
3£08
3EDF
3FE3
3EE?
3JEEB
3EEF
3EF3
3EF 2
3EFB
3EFF
3Fn3
3Fn7
3FB8B
3FAF
3F13
3F12
3F1B
3FIF
3F23
3F22

28
84
FS
FF
43
BS
EB

3F2B
3F2F
3F33
3F32
3F3B
3F3F
3F43
3F42
3F4B
3F4F
3F53
3F52
3F58
3F5F
3F63
3F67
3F68
3F6F
3F73
3F27
3F 78
3F 7F
3FB3
3FB2
3FBB
3F8F
3F83
3F382
3F9B
3F9F
3FA3
3FR?
3FAB
3FAF
3FB3
3FB?
3FBB
3FBF
3FC3
JFC2
3FcCB
3FCF
3FD3
3FD7
3FDB
3FDF
3FE3
3FE?
3FEB
3FEF
3FF3
3FF?
3FFB

3FFF

18:

12:
14:

16:
18:
28:

22:
24:

26:
28:

32

38:

ap .
471

a4

: INPUT

36:

"="AaREAD C:
CALL R&3F6AB:
CURSDR 21:
PRINT C%:END
*SvGaOSUB 68
CALL &3FBS8,; A:
WAlT B:PRINT A
$;:WAIT : INPUT
" ":B%:CLS :
CALL &3FDZ, A:
GOTOD 14

CLS A=A+1]:
COTD 14
'"UW"GDOSUE 68
CALL &3F8F;A:
PRINT A£%:G0OTO
28

'‘L"GOSUB 72
CaLl E3FBF, A:
LPRINT a3:IF A
3BEND

GOTO 24

"H"CLS : INPUT
'BYTE SDUGHT:
"ias:CALL R3FD
F, C:GOSUE &8

:CALL B3FIF, A:

PRINT A%: G070
3e
"MYCLS  INPUT
"BEGIN BLOCK:
';A%:CALL R3FD
E; A: INPUT "END
BLOCK: ";as:
CALL E3FDE, B
"MOUVE TO
¢ ";Aas%:CAaLL &3
F2D:END
"MUCLS :END
"B"CLS : IMPUT
"BRERKFOINT: *
iO%:CaLl B3E4F
FEND
GOTO 38
"J"6DOs5URB 68:
CaALL &%3E6A, A:
IF PEEK B3E’D
END

PRINT "BRERKFO

58

s Vo
54:
56:
58:

68:

GG :

68:

8:
22

44
G

28

STATUS |

INT REACHED"

:CALL &3EB83:

LPRINT "GDDRES
C:":C$:LPRINT
'FLAGS: ";B%

:CALL B3EB4:

LPRINT "A:";B%
PLPRINT "Xiv:iq
$/LPRIMT "¥Y:'";
D$: LPRINT "U:™
iCH
B=64~PEEK B3EB
1:1F BPBLPRINT
"STRACK: "} :4=L3
ERR:FOR C=1TO
B:CALL E3FAA; A
' LPRINT BS;:
NMEXT Ci:LPRINT
LPRINT :END
AYGOSUB 26:
INFUT "A: ";B%
:CALL R3EDS
INMPUT "X: *
:CALL &3EDB
IMPUT "Y: ";B%
' CALL &3EDF
INPUT "L ";B%
CALL R3EE3

i B%

‘CALL R3EEC:END
64:

"CYGOsSUB 26:
GOTO G2
"F"GOSUB 76!
EMND

CLS : INPUT "BE
GIN: ";Aas:CALL
B3FDE, A: RETURN
GOTD 6B

COSUB 68: INPUT
END: ";As%:
CALL &3FDE, B:
RETURN

GOTO 22

CLS :1F PEEK &
3FIECALL &3EC?
'RETURN

FRINT "NO BRER
KPOINT": END
8239

Crash Recovery

Anyone experimenting with machine language soon learns that the PC
[or any computer!) Is totally unforgiving of errars. There are none of

the friendly "ERROR™ messages as found in BASIC, In many cases,
the simplest mistakes will be punithed by “rashes”™ which result in the
PC becoming completely locked up. The only thing to be done in such
situations is to wse the "All Reset" key on the back of the PC. But, 2l
is not necessarily always lost! 3

Instead of following the imstructions given in the manual when a

crash occurs, try uslng the following approach. Nine times out of ten
your program will still be intagt: First, do nad hold In the OMN key
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while pressing “All Reset." Secondly, after you aobtain "NEWD?
CHECK" on the display, do #of execule NEWO! Instead, key SHIFT
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and then CL (SHIFT/CL). Then, survey the damage, if any, [0 the
contents of memory. If you find things messed up beyond repair,
then you will have to key in NEWD and start over. Often, however,
you will find memory contents retained with litle alteration.

The Moniter program does contain a few safeguards. If you neglect
to key in an oddress before pressing ENTER, the computer will répeat
the prompt. If you forget any of the three addresses required for a
MOVE, it will restart the entire MOVE routine fram the beginning.
And, if you wse the hexadecimal conversion routine with a result
exceeding FFFF (or less than -FFFF), the Monitor will put the word
ERROR into the display. Qtherwise, you are on your awn!

Combined MonitorDisassembler

The use of this Moniter program can be greatly enhanced by coupling
it with the Disassembler program published in PCN (Special Edition
accompanying Issue 17), Those who have the Disassembler on a cassetie
can simply MERGE that program with this Monitor. To facilitate joint
use of the Momior and [Nsassembler, change the Disassembler as
follaws:

1), Insert D" as a label at the beginning of line 10,

21, Delete lines 30, 91 and 92 as they are no longer needed.

3] 1t would also be advisable to eliminate lines 12, 80 and £2

Mow DEF/D may be wsed to DISASSEMBLE! A printed list of
mnemanics generated by the Disassembler is often of considerable
help in finding elusive machine-language programming errors!

If you are interested in doing machinedanguage programming on
your PC-2/PC-1500, you should find this Monitor of considerable
value, The 133% bytes (from address &38C35 through &30FF) that
are available for machine-language routines should be adeguate for
most purposes. (I you are able to write longer routines, you should
have little difficubty figuring out how to relocate the Monitor program!)
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| e ——— ——— . L ——_____ =

S5IDELISTER

Mel Beckmon, 717 West Broadway, Winono, MN 55987, developed this
program and the following narrative:

One inconvenience of pocket computers that 1 had resigned to put
up with is the hard 1o read program listings produced on those Leeny
weeny printers. Recently it occurred to me that Sharp had nearly
provided am alternative to this im the form of sideways printing, The
ability te print sideways going up, down or inverted is provided by the
ROTATE command. ROTATE 0 causes text to print normally. Using
ROTATE 1 turns the owtput 90 degrees clockwise; ROTATE 2, 180
degrees; and ROTATE 3, 270 degrees. After a ROTATE has been
executed, all subsequent LPRINT directives will print in thai orienta-
tion. You might expect that entering ROTATE 1 followed by LLIST
would cause the program listing to print sideways. The nice thing about
such a listing would be the ability to print lang lines without those
eye-jogging continuations that occur when long lines have 1o be printed
down a column., Alas, it is not that simple.

Where There 15 2 Will, . .

A somewhal clumsy method of obtaining a sideways program listing is
e write a small basic program that PEEKs at the e¢ntire program and
prints it using ROTATE and LPRINT. That is what this program does,
It is really not an ideal solution to the problem, but it does produce a
sideways listing. The program is designed to be appended to the end of
a user's pragram. Thus, it uses high line numbers (64000+) to avoid
conflict with the wser's code, The output may be printed in either
CSIZE 1 or CS1ZE 2. The former permits up 1o 84 characters per line
and is nice for archival listings. CSI1ZE 2 prints up to 42 characters per
line and is good for debugging sessions. The program automatically
advances 1o a new “page” {after 20 lines at CSIZE 1 or 10 lines at
CSIZE 2). It also correctly continues unusually long statements onto
the next lime when necessary.

Pragram Sidelister
64888: "L"REN SIDE C:1F M>(B4rZ PEEK (U+N+2)
LISTER JLET M=B4r2 =WGEOTO 64419
64925: 2=2:X=212-7% B42B5:C=P.:X=X-7%1P a
B :GLCURSOR (X 64475: U=U+N+5: 1F U

54838 GRAFH ¢
GLCURSDR (X,
B):SORGEN :
ROTATE 1:
CSI1ZE Z

641B8: X=B:L=8:C=8:
M=B:0=5TATUS
2-5TATUS 1:
LFRINT "¥TOP
"3 TIME

64185: GOSUB 64288

64118: IF PEEK (Q>=

&FFEND
64115:LPRINT USING
CHHEHEE"

PEEK (Q>%256
+PEEK (@+12;
Lol
64128:Q=0+3:C=C+7
64125: 1F PEEK (@>=
EBDLET @=0Q0+1
:GOTD 64185
64138: GOSUB 64488
64135:GOTO 64125
64288: 1F CXMLET M=

s B
64218:L=L+1:1F L=
INT (2Bs2)

GDOSUB 64388
64215:RETURN
64388 L=B:X=B:Y=-(
Z¥Nx6. 45
GLCURSOR <X,
Y2:S0RGN M=
B:RETURN
64488: IF PEEK Q>&E
2GO0TO 64458
64485: IF Cr(B4-2)
GOSUB 64588
64418:LPRINT CHR®
PEEK Q:C=C+1]
(Q=Q+1:
RETURN
64458: U=PEEK (Q@X:W
=PEEK (Q+1):
U=8CA53
64468 N=PEEK UAND
EBF
64478: IF (PEEK (U+
N+1J=U)AND (

S&C34BLET U=
g8BB54: GOTD 6
4450
64488: IF (UCRCP53)
AND (U>&BBEZ
YLPRINT "7 "
; 1 Q=0Q+2: C=C+
2:RETURN
64485:GOTO 64460
64498: IF (C+N+1)>¢
84,2)GOSUB 6
4588
64495:FOR J=1TO N:
LPRINT CHR$
(PEEK (U+J2?
s tNEXT J
64498:LPRINT " "j:
C=C+N+1: 0=+
2:RETURN
64509: GOSUB 64299:
LPRINT "
HisCaC+?s
RETURN
STATUS 1 733
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How It Works

The first task of Sidelister is to determine where the program it is going
to list starts in memory. STATUS 2 less STATUS 1 provides that value.
Sidelister thus starts PEEKing at that address and stops when it finds a
hexadecimal value of FF as that is the value used to signify the end of a
program.

BASIC statements are not actually stored characterforcharacter in
the PC-1500/PC-2. To conserve space the line number |5 saved as a iwo-
byte binary value and keywords are converted into two-byte “tokens",
The farmat of such a compressed BASIC statement line is:

2-byte ling & length byie FIA TN &OD

The text lengith byte shown in the diagram s used by the BASIC
interpreter to enable it to rapidly scan forward through 3 program.
Since the Sidelister program will be processing every program line, it
can ignore this byte. The code &OD at the end of every program line
represents an ASCI carriage return. It is wsed by Sidelister to advance
o the next line (o be printed.

Tokens are expanded back into keywaords uilng the keyword/token
Lible stored in ROM. This is the same table that the BASIC interpreter
uses, There are actually two tables. One starts at address &C053, the
other a1 &B054 (for the CE-150 printer/casseite statements). Each
table entry is formatted as follows:

length byt keyword token code oaddress

The first byte of the table entry contains the length of the keyword in
the four low-order blts. The high-arder blts are apparently used as some
sort of flag. Extracting the four low-order bits is accomplished by using
an AND with the value &0F, The expanded keywaord appears next in
the table, followed by the two-byite token value used to represent the
keywaord, Tokens always begin with a byte greater than &ES which
makes them easy to identify. The last two bytes of each entry contain
the address of the ROM routine that processes the statement.

A simple BASIC loop is used to scan these tables and transiate the
tokens into corresponding keywords for the listing. A blank is added to
the@nd of each keyword for spacing.

Referring to the Sidelister program listing, lines 64000 — 64100
perfarm “housekeeping”. Mote variable £ in line 64025, Set this 1o
select the CSIZE value (1 or 2) desired. While values of 3 through 9
could concelvably be used, the listings would be unduly large. Lines
B4105 — 64135 constitute the main program loop. It extracts and
prints the line number, checks for a carrlage return code, and termi-
nates upon encountering an £FF byte. The “new line'' routine begins
at line 84200, the “new page™ at 64300, and the print routine at line
54400, The print routine ferches a byte, determines if it is a2 token thay
needs expansion, expands it if required, then prints sppropriately. Line
64500 is used to continue long statements onto the next line.

Is It Pracrical?

After comparing various program  lstings in vertical and sideways
formais, | strongly prefer sidefistings. The elimination of a lot of
continuation lines improves readability. Debugging a program frem a
sideways listing is less strenuous on the eyes. The lagical flow of a pro-
gram seems more apparent. 1t is nice (o be able 1o fold a listing berween
"pages” thereby eliminating annoying creases In the middle of a line.
The horizontal arrangement is easier 1o scan han a skinny vertical
printoul. | would use this listing format exclusively if it could be
oblained withoul undue effort

Earlier | stated that this was not the ideal solution to the sidelisting
probiem. The best solution would be to have the capability provided in
ROM. Maybe some future version of the unit will include this feature.
The program swiffers from a number of disadvantages that make practi-
cal application doubtful in its present form. Mol the least of thess is its
slow execution speed. Looking up tokens with a BASIC search routine
is not quick (taking 1 — B seconds each), Another drawback is having to

Dﬂ not sell thiE pDF TH POCKET COMPUTER NEWSLETTER

append the program at the end of esach program that is to be so listed.
This burden can be cased by merging the routine from tape, but the
code still uillizes valuable memory space.

However, | did not write Sidelister as a practical answer 1o the
problem. It was an éexperiment; & ool to investigate the usefulness of
such listings. In this capacity It has served well. The program is fung.
tiomal, but not efficient. It was developed using the simplest methods
avallable without regard to exccution speed or memary usage. This Is
4 viable way to approach many soflware projects: programs can always
be “tuned up" later; get them running first!

immediate Impravements readily come 1o mind, Somewhere in ROM
i# a routine that will réturn a Keyword when given a 1oken as inpul.
Finding this routine would considerably reduce the exccution time and
cul the program size perhaps i half. There may well be 3 ROM routine
that refurns expanded statements, line-by-line. i not, machine-language
routines could accomplish remendous speed enhancements. | do hope
that other ingenious persons will take the outline presented here and
produce a Son of Sidefister. Perhaps additional features, such as the
ablllty 16 print ust selected lines or skip to a new page could be added.

If nothing else, perhaps the Information disclosed about the internal
storage of the token tables and BASIC program stofage may inspire
others 1o create additional programming tools!

Example Ouipul from Sidelister Program Uging CSIZE T
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ploiter and a Wafertape digital tape drive. Other add-ons, scheduled 10
be avallable by the third quarter of 1983 Include: a wand input device,
modems, printers and a biack and white TV monitor. These devices
sre also said to operate with the mew TI99/2 Basic Computer, and,
wsing an appropriate adapter, will work with the TI99/4A Family
Computer.

List prices of the three Immediately-avallable peripherals are:
$99.95 for the R5-232 interface, $199.95 for the 4-calor printer/
plotter, and $139.95 for the Walertape drive

The Walertape drive will be capable of transferring data in digital
format at approximately 1 Rilobyle per second. This is considerably
faster than most other portable systems now on the market,

Texas Instruments has. also anmounced an array of 22 software
application packages as being Immediately available, with znother 53
packages planned for introduction by the third guarter of 1983, Some
sofiware will be supplicd on Walertapes al $19.95 each. These include:
Elementary Dynamics, Regression/Curve Fitting, Pipe Design, Producs
tion and Planning, Invemtory Control, Electirical Engineering, Thermo-
dynamics, Photography and more. Other software packages will come
in plug-in ROM cartridges. These include: Mathematics, Finance, Per-
spective Drawing, Statistics, Business Graphics, Nonparametric statis-
tics, and Advanced Electrical Engineering (at $59.95 each); an Editor)
Assembler ($124.95) and two games packages (at $39.95 each),

lssug 22 7




_— ———— e

26K OF RAM IN THE SHARP PC-1500 OR RADIO SHACK PC-2

The project discussed fn this article should only be aftempted by exper-
fenced electronic techniclons. White the stoff of PCN heas successfully
implemented this memory expansion on o Sharp PC-1500, It is our opin-
lon thot the procedure could best be described o3 risky, The amount of
risk js refgted fo the degree of experience one has hod working with
micro-electronict  Anyone attempting this project showld be well aware
that o mistake could reslt in damage 1o the pockel computer endfor
memary modulefs). Furthermore, the very oct of attempting 1o fnstal!
this modificetion will veld ey warrarnly on the part of Sharp or Rodlo
Shock Thus, IY after reviewing the article, you do nat feel you have the
experience o perform the operations required, we suggest your hove
patience. Real 16K memory modules may be oveiloble sooner thon you
thinike

It is possible to install 16K bytes of CMOS RAM inside the Sharp
PC-1500 or Radie Shack PC-2. The installation does not require cutting
any circult traces or changing any chips. The madule slot on the back
will stlll accept any RAM/ROM plug-ins as long as they do not use any
addresses below &4800. Thus, 2 4K or (slightly modified) 8K module
can be plugged In, making available up to 26 426 bytes of BASIC pro-
gram space. The installation requires about 25 hours work and two 8K
modules (CE-155),

One of the very nice features of the Sharp is that, each time a hard
{15 second) reset is done, the computer automatically checks itself 1o
see how much contiguous memory is installed and sets the pointers
accordingly, There are no switches to set manually. Thus, memory can
start at address 0 and extend to at least &6800 (hexadecimal 6800 or
26,624 decimal).

The unexpanded Sharp has 2K of user RAM at address &4000 10
&47FF. Adding a 4K module extemds the range to &57FF. You would
expect the BK module to address the range &4000 1o &67FF. It does
net. Instead, the 8K module addresses a range from & 3800 to &5FFF.
For some unknown reasan, Sharp did net connect the Internally de-
coded Y4 NOT (54) signal from the 40H138 integrated circuit to any
pin of the module socket. Therefore, the upper 6K of an BK module is
sefected by 51,52, and 83, while the lowest 2K is addressed by another
40H138 (1 of & decoder chips) inside the module. This apparent
owersight and resulting correction is very fortunate for us, The module
decodgr chip will be used 10 decode the addresses from O to L£3FFF,
This makes implementation of the 16K expansion easy.

In the Radic Shack PC-2 version, the S4 signal |s connected by a
jumper to the NC pin of the module sockel. Never-the-less, the Radio
Shack 8K modules which | have examined do not use It. They contain
the same 40H 138 for decoding, just as the Sharp version does.

The 8K RAM modules are not sealed shut. The upper and lower
halves of the cases will readily snap apart to reveal the multilayer
printed circult board inside. The covers can be snapped back together
with no damage. These covers should be kepl on as much as possible
to avoid damage caused by static electricity. Also, when making the
modifications described here, you should use a 3-wire grounded sold-
ering iron (Weller model WP-25-3 or equivalent).

The description that follows assumes that you want te pet 16K in-
side the Sharp and plug in an additional BK (giving a total of 26K).
Before starting, be sure to test each of the BK modules to verify that
they work. You might find jt useless to complain about a defective
one after you have soldered it

Opening the Case

To access the internal circuit boards of the PC It ls necessary Lo remove
the back cover, This may be accomplished by removing a total of
eight screws from the back of the unit. Five of these screws are visible
on the back cover. Three more may be found Inside the battery com-
partment. Once the screws have been removed you can gently separate
the back of the unit from the froni. They remain hinged together by
a piiece of flexible circuitry.

Add the 54 Jumper

This change is required only if you plan to use plugdns in addition 1o
the 16K being added Internally. However, | sirangiy recommend doing
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it because the Radio Shack PC-2 version has it and some of their plug-in
ROM's may not work in the PC-1500 if you don't put it in. If you have
the Radio Shack PC-2, you can skip this step as a jumper will already be
installed, though not at the same place.

On the main circuit board of the Sharp solder a jumper from the eye-
let next to the screw of the 40 pin module socket to pin 11 (Y4 NOT)
of the 40H13B. This eyelet connects ta the "NC" pin of the module
sockel. See the accompanying dlagram.

Disgram Top and Bortom View of 8K Memory Modwie
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Change Plug-In Module Addressing to &4800 to &67FF

An accompanying illustration shows both sides of a module printed clr-
cult board. Afier opening a module, very carefully unsolder and lift pin
7 of the 40H138 {U5) chip away from the printed circuit board until It |
is parallel 1o the board. The easiest way that | have found to do this is
to loop a piece of bare number 30 wire under the pin and pull gently on
it while heating the solder joint. Mext, connect a jumper (JU1) from
the eyelet above U2 to the module pin designated “NC" in the diagram.
Use solder sparingly and don't overlap the pin much. Most of the pin
should remain shiny gold. Make 3 small V-notch in the cover 5o as 1o
avaid pinching the wire. Replace the module covers.

Plug the modified module into the module slot. [Always follow the
usual precautions of taking a battery cut and holding the reset for 15
seconds.] After NEWO, MEM should now give 10042 as it did before
these changes. However, PEEK &7863 should now show &40 (64) in-
stead of &38, STATUS 3 showld yield &6800 (26624). These tests will
show whether the address range has been moved.

When the tests have been satisfactorlly completed, take out the maods
ule. Write the new address range on the label (&4800-&67FF). Put the
module aside until all the rest of the modifications have been made.
Change a Module to Address & 2000-& IFFF
Open another module. Unsolder and (ift the CE NOT pins (pin 18] of
UL, U2, and U3. Add three fumpers to connect the CE NOT pins (not
the foil) of UT, U2, and U3 to decoder US pins 12, 13, and § respecs
tively., Route the jumpers as shown by the dotted lines in the diagram.
(Mote that two of the jumpers will wrap around the edge of the board
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from the bottom to the 1op sides.)

Without replacing the covers, plug the module into the module slot
(U3, U4, and US visibie). Install the batteries and execute a NEWD.
MEM should now read 10042. PEEK &7863 should give &20 (32) and
STATUS 3 should show &4800 (18432). Remove the medule from the
slon and set it aside. You may leave the covers off.

Change a Module to Address £0000-&1FFF

Open a third module. Unsolder and lift the CE NOT pins of U1, U2,
U3, and U4, Add four jumpers to connect the CE NOT pins of U1, U2,
U3, and U4 to the decoder US pins 14, 15, 11, and 10 respectively.

Once again, leaving the covers off and being careful to have the right
side up, plug in this modified modu le.

MEM should now yield 7994. This is because the autlomatic memaory
check will count only contigwous memory. It will not see the 2K of
memory al &4000 1o £48300. PEEK &7863 should give 0. STATUS 3
should show &2000 {(8192). Remove the module, leave the covers off
and sel It aside,

Prepare the 16K Assembly

MNeedless to say, space inside the PC is limited, There is not enough
room far even one module with the module covers on as the covers add
a significant amount of thickness. Without covers, however, two mod-
wles will fit comfortably side-by-side in the space between the CPU and
ROM and the flexible printed circuits which connect to the second
board,

Epoxy the two coverless modules together, edge 1o edge, same sides
up, $0 that both rows of connector traces are dlong one side as shown in
the accompanying photograph. It doesn’t matter which module ks at
the left or fight. This step will make handling and soldering the 16K
assembly a neat package which can be removed and transferred to &
different computer. Remember, in a year or two, a new, shinier toy
may come oul,

When the epoxy has hardened, Lin the elghty gold-plated connector
traces, Use plenty of rosin flux to ensure good weiling and 10 avaid
bridging between traces, The assembly will now be completely wired
together before any of the leads are connecled to the computer.

Wire the 16K Assembly

Using number 30 Insulated wire (preferably Kynar or Teflon), prepare
29 whres, each about § inches long. Do this by uripping 3 one-fourth
inch section of each wire, one and three-fourths inches from one end.
Then strip one-eighth inch from each of the ends. Fold the quarter-
inch section back on itself and sgueere together with pliers to form a
tight hairpin as shown in the accompanying diagram.

Diagram Preparation of Insulfated Wires
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Turn the assembly over and solder the remaining twelve prepared
wires to pins Vec, Y0, DMEOD, D7 through DO, and Vgg on both mod-
ules, This time mark the four long wires going to Yo, Y0, DMED, and
Vg with masking tape. Finish this side the same way you did the Tirst
side, and make a separate spiral bundie, Arrange the bundles side-by-
side 30 they are no thicker than the modules.

That completes the module assembly, A good way to protect and
insulate it Is 1o cut two pieces of plastic packaging tape measuring wp-
proximately 1% by 2% inches, and place one on each side of the assem-
bly.

Connect the Assembly to the Computer

MNotlce that you were not direcied 1o mark the individual data wires nor
the address wires ADD through AD10. Any data wire from the assem-
bly can be connected 10 any data evelel in the computer in miked
order. The same is true for the address lines, except for the three high-
est ADV1, AD12, and AD13. These latter three should go to their cor-
responding points in the computer to facilitate troubleshooting if neces-
Y,

Position the assembly over the CPU and ROM with the wire bundles
on the side away from the flex ¢ircuit connections as shown in the
photograph. Temporarily fasten it Yhere with masking tape.

Start with the lower bundle of wires. Route esach wire as meatly as
possible, cut it to the right length, and strip 1/8 inch of insulation fram
the end. Then solder it 1o the proper eyelel, as shown in the accom-
panying photograph and diagram. Start with DMED, Vgg, and YO, then
the eight data wires DO through D7, and finally connect Ve to the wire
on the sixtly pin connector.

Disgram Connections to CPL Board
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Place the gpoxied module assembly in front of you with the U3, U4,
U5 side up and the connectors facing you, Solder the hairpin of & pre-
pared wire to pin AD13 of the righthand module, «Solder the short ¢nd
of the same wire to pin AD13 of the lefthand module. Continue solder-
ing hairpins and short ends 1o the remaining sixteen pins 1o the left of
AD13. (The three pins to the right of AD13 will not be used.)

Al the end of each of the wires coming from GND, RfW, OD, AD11,
AD12, and AD13, fasten a small piece of masking tape with the wire
dentification written on it

Dress the wires neatly out to the right and Iwist them around each
other 40 they form a neat spiral bundie for a couple of inches. This will
keep the bundle Mexible and compact. Tie a string or tape around the
bundle 1o hold it together while you work on the other side.

Dﬂ nﬂt EE" th|5 PDF T!! POCKET COMPUTER NEWSLETTER

Connect the wires from the upper bundie next. Starting with GKD,
R/W, and OD, cut, strip, and form a small loop around the appropriate
pln. Squeere the loop with needie nose pliers to hold it in place while
you solder it. MNext, connect the address lines ADD through AD10 in
any order. Finally, connect the last three address lines AD11, AD12 .
and AD13 to the proper pins. Pin AD13 already has one jumper con-
necied to it Be sure it stays in plice when you solder your wire.

Remove the masking tape which temporarily held the assembly-in
place. Make sure nothing will be scraped or pinched as you reassembile
the computer. There will be a very light pressure required 25 you push
the two halves back together. This is the flex circuit pushing down on
the assembly and will not cause any problem.
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Checlout the Instaliation
After NEWO, MEM should now read 18234, PEEK &7863 shouid give
0. STATUS 3 should show &4800 (18433).

You may now plug in the modified 8K module that you prepared
garligr. After NEWO, MEM should read 26426. PEEK &7E63 should
JShow O and STATUS 3 should yield &6800 (26624),

With the 8K plug-in module installed, and including the 14K of
permanent memoary and 16K of ROM, yvou now have 43-WK of
memory or 51-5K if the printer-plotter is connected, 5o the next time
someone asks how much memory your “calculator™ has, | guarantee
youll see a surprised reaction when he finds out. You may have much
more in & one-pound package than he has in his desktop computer,

Using the Expanded Memory

Entering MEWD always sets the SOB (Start of BASIC) pointer at &C5
bytes above the lowest memory address (leaving 197 bytes for the
soft keys). After you have instalied this 16K memory expansion,
NEWD will set S08 1o &00C5,

Muost programs can be entered or CLOADed without regard to where
the SOB pointer is ser. However, if some of the programs you now use
or acquire In the future address specific memory locations, but have not
been written to be relocatable, then they may net run properly. For
example, if a line senumbering program expects to read the value of the
first BASIC line number of 2 program by using & statement such as:

10 N=PEEK &3BCS = 256 « PEEX &3BCE
or some variation of this, then it will e looking at the wrong address in
a computer that has this 16K memaory addition installed.
In general, any time 4 program has statements containing PEEK,
POKE, or CALL, vou should examine it to see whether the author
aliowed for different memory siarting addresses.
If the program is not relocatable, you can always run it by entering
NEW followed by either £40C3 or £38CS, whichever |s appropriate for
the program, before you load it. This will cause the computer to effec:
tively Ignore the added memory.
A much better solution is to write new programs and to modify exis-
ting ones so that they are relocatable. One way 10 do this is by utilizing
address &7863. This address (after 2 hard reset] always contains the
upper byte of a two byte value equal 1o the lowest address available in
the PC. For instance, in an unexpanded PC-1500, PEEK &£7863 will
show &40, indicating that the lowest memory sddress is &4000. Afrer
the 16K expansion, PEEK &T863 will give 0 because memory starts al
&0000,
You can make a program relocatable by substituting PEEK &7863
for &40 or £38, wherever they occur. Thus, &18CS becomes:
b PEEK &7863 * 256 + &CS

Line 10 In the example could be replaced by:

10 S=PEEK &T7863 * 256 + &CS

11 N=PEEK 5§ * 256 « PEEK (5+1)

af, if you musl put it all on one program line, it could be written:

10 N=PEEK (PEEK A&TBE3 * 256 + &CS5] * 256 + PEEK (PEEK

&7863" 256 + &CB!

Thizs method will always work. if the computer b Initialired with a
NEWD, Mowever, it may not work if some area of memory has been
set aside for another purpose by using NEW followed by some value
other than 0,

A more general method of making a program completely relocatable
is 1o use the 508 pointer as a reference. You can always abtain the
value af SOB by
SOB=-PEEK &VAG] * 266 + PEEK & TREA
or by:

S0B=STATUS 2-STATUS 1.

Line 10 in the example could thus be replaced with:
10 S~PEEK &7BES *256 + PEEK &7B66

11 N=PEEK 5 * 256 + PEEK [5+1)

or by:

105=5TATUS 2 - STATUS 1

11 N = PEEK 5 * 256 + PEEK [5+1)
This is nat 44 awkward or extravagant with memory & it might at first

appear, because the line to calculate SOB (line 10) has 1o be used only
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ance in the entire program. Thereafter, the program can simply refer 1o
5 whenever SOB is needed. This will probably shorten the overall pro-
gram,

When this latter method I8 used to make the program relocatable,
any legal value can be entered following NEW and the program will load
and run properly.

If program authors will begin using this technique, they will not have
to specily speclal instructions on how 1o load their programs, according
to how much memory a user has Installed, They can merely specify the
minimum amount of RAM required by their programs. Then the
programs themselves can take care of any variations in memory configu-
ration. The programs could even sutomatically check 1o see how much
memory was instailed, and notify the user if there was not enoogh!

For the Future.

You may have noticed that US in the plug-in module now serves no
purpose. It could be removed altogether. Perhaps someone will want
to figure out how to put 2 tiny battery in that space, so that 3 module
could be removed, put on a shelf, then reinstalled without losing lts
MEmory,

Having this much memory will make you painfully aware of just how
slow the cassette interface 5. It takes aboul forty minutes 1o load or
save the entire memory. | hope someone discovers the secret of chang:
ing the baud rate. And wouldn't & three-inch disk drive be a perfect
maich?

Another possibility as the price of modules comes down would be 16
build two more 16K asemblies, mount them in the printer, and address
them sy &0 to &7FFF in the alternace address range. Programs could
be moved from there to main memory as needed.,

This impressive memory enhancerment article was designed and des-
cribed by: Donm L. Carrer, Boeing /W26, 220 Wynn Drive, Huntsville,
AL 35805

MEMORY MAPS

The Sharp FC-1500/Radio Shack PC.2 come standardly eguipped with
IK of RAM (random access memory) at the hexadecimal addresses
&4000 - &4TFF. Part of this block is set aside for use by the Reserved
Softkeys. The remainder is available for user programs.

If you plug in 2 CE-151 (or equivalent) 4K memory module into the
back of the PC, you will find that the new memory is addressed in the
range &4800 - &5TFF. No surprises there a3 the memory block simply
pleks up where the original 2K block ends,

However, If you plug in a CE-155 8 K memary module, you may be 3
little surprised to learn the following: the module effectively splits its
memory into two separate address ranges 1o surfound the 2K block pro-
vided in the basic unit! A 2K section of the module occuples the ad-
dress range S3B00 - E3FFF, Then, a 6K block picks up 2t L4800 and
extends through &5FFF. The operating syitem provided in the PCs
ROM i3 able 1o tell where RAM begins and ends. Thus, when 2 CE-155
module i3 installed, the PC changes pointers 3o that the area set aside
for the Reserved Softkeys starts ag the address &3800 instead of
&4000,

In the memory expansion article pravided in this issue of PCN, Dan
Carter shows how a CE-155 memary module can be modified so that It
operates as one continuous BK block accessed as addresses from &4800-
&GTFF, This is done so that the 16K that s 1o be installed inside ihe
PFC will not overiap in the range & 3800 - &3FFF. Again, the operating
system of the PC is able to determine where RAM begins and 1o set
aside an area for the Reserved Softkeys accordingly.

Sharp Electronics, however, has sprung another surprise with s
CE-159 memory module. This i a special battery-equipped 8K module
that can be configured o operate effectively as ROM or partitioned to
operate partially as RAM and partially as ROM. Wani to guess ai the
address range for which this module was designed? It is not the same as
that of the CE-155, which one might presume. Mo, it uses the range
&2000 - &£3FFF!
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MNow, what difference does it make as 1o what address range the vir-
lous memoary expansion modules might utilize? Well, if you only pro-
gram in BASIC it will not make any difference. [T you start using
machine language routines, however, It can make a big differonce.
Many machine language programs are address dependent. For instance,
the machine language portion of Norin Rober’s monitor program
published in Issue 22 of PCN s designed to reside specifically in the
addresses &3IE4F - &3IFFF. Once installed in memory at those address-
es, the machine language instructions must be protected from interfer-
énce by future BASIC programs, sccomplished by using the NEW&4000
directlve. The memory is effectively partitioned so that all BASIC
statemenis are stored above the address &4000 and thus above the
machine language routines,

Mate that when this is done with a CE-155% module installed in the
system, there will still be about BK of RAM avsilable for BASIC be-
cause the RAM elements extend through address &5FFF, Alas, how:
ever, if one performs the same direciive with a CE-159 module install-
ed, then a mere 2K of memory is left for BASIC! This is because all
of memory in that module is addressed below &4000, leaving just the
original 2K of PC memory available once the partitioning NEW& 4000
directive has been given!

The upshot of these addressing differences among the various mem-
ory expansion modules is that users planning on employing address-
specific machine language routines will have to plan their module pur-
chases carefully.

EXPANDED DISPLAY ROUTINE

The sccompanying program uses the graphics capability of the PC-2 1o
Increase the display from 26 to approximately 40 characters. The
messige can be up to BO characters long in which case it will wrap 1o
the beginning of the screen. The message i placed in variable M${1)
and the extended display is invoked by GOSUB 100. ASCII characters
32 to 90 are covered. This includes A-Z, 0-9, and most of the special
characters. Characters outside this limit, such as lower case, will cause
an error, Mumeric information must be in alpha formar so STRS X
should be used to insert numeric data into the string.

Statements 1, 10 set up the graphic matrix, 100, 105 s the expand-
ed display routine. 1000-1120 contains the graphic data (but can be
Pul anywhere at the end — or in a preprocessar that loads the matrix
and then CHAINs in the program containing the expansion subrouting)s
The sample has a simple inpul routine a1 500, 510 but the actual pro-
gram can be placed where desired with the appropriate adjustment 1o
statement 10.

This program submitted by: M Devid Jeckson, 126 Smithiield
Drive, Endicote, NY 13760,

D{J nﬂt S'E" this PDF I" POCKET COMPUTER NEWSLETTER Issue 23 7



FILE MAINTENANCE PROGRAM

The flle maintenance program allows the setup of a filing system ta a
user's specific needs with regard to record slze, number of flelds, and
field length. The complete file is memory resident for purposes of ac-
cess. The record sire v dependent upon the number of fields and thelr
length. Once a file has been ereated, records may be added, changed or
retrieved and the file may be saved on cassette. The program was devel-
oped on the Radio Shack PC-2, and | suspect it will run on the Sharp
PC-1500. Using an BK memary madule, the following conditions are
possible:

Record Lengih BO Bytes Max

Number of Records B0 Max [if record length is 80)
Fields per Record 20 Max

File Nameg 16 Bytes Max [fixed]

Fighd Mama 16 Bytes Max (fixed)

Figld Length B0 Bytes Max

Fiald Search 5 Fields Max

To run the program, execute a run command and a contlnuous
migny will be displaved. To select a menu jtem, a single key stroke of
the appropriate letter or number is all that Is necessary. The program
prompls the user and valldates all inputs. An invalid input will cause a
return 1o the prompt.  Capacity overflows are indicated by error
messages. The execution of the menu subroutine executes a clear
command; therefore, using the Break key and restarting the program
will erase any previous files and data in memory. Upon the completion
of @ menu function, the menu will be displayed. The fellewing meny

Program File Mofntenance

functiony are available:
5 — Satup new file
0 — Qutput file
| — bnput file
1 = Print filg parameters
A — Add a recard
P — Pfint & recodd
F — Find recordis)
C — Changa o record
A deleie funcilon was not incorporated In order to conserve program
space. MW a record is created and is no longer needed, label one of lis
ficlds deleted. When a new record s desired, use the Find functlon te
locate the record and the Change function fo edlt ity contents 1o the
new data
i peripheral programs are to be writtien on the data base, the follow-
ing file Information will be helpful:

F§ - Fila name

N§ (array) = Fleld names

RS larray) = Becords

L flarrayl = Length of fleids

F - MNumbar of fields in record
A - Number of records in file
X - Length of record

U = Number of records uied

This program submitted by: Stephen Tomback, 19 Meplewood Way,
Pleasanivifie, NY 10570,

1:REM File maint
enance
2:RENM Fn 1B-11/8B

65:0ATA "1 - PRIN
T FILE PRRAMET

ERS", " - ADD

{16G0TOD 145
155:CLS :INPUT "HD
W HMAaNY BYTES:

DIN Us(B>x88

Z2B:CLS :WAIT B:E=

B:K=B:RESTORE
:FOR 1=1T70 E:
RERD Us(B):
PRINT Us(B>

25:FOR J=1T0 68:U

35: IF Us=""THEN 5

5

4B:FOR J=1T0 E:IF

Ml1Ds (“SOI1APF
C¥ J, 1)=USLET
K=J: J=E

45:NEXT J
58: 1F KCLS :0ON K

7B:DATA "F - FIND
RECORD(S)>", "C
- CHANGE A RE
COrRD"™
1BB:REN NEW FILE
185: CLEAR : INPUT "
NEW FILE NAHE:

$=INKEY® :IF U "iFs
$(>"VLET J=68 118: IF LEN Fs$<]
3B:INEXT J THEN 185

115: INPUT "HOW MAN
Y RECORDS: ";R

128: IF RCIOR R>255
THEN 115

125: INPUT "FI1ELDS
PER RECORD: ";
F

138: IF F<IOR F>28

GOSUB 198, 488, THEN 125
588, 6ge, 788, 85 135:DIR N$(F-1):
8, 988, 1888: DIN LC(F-1D

GOTD 28

S5:NEXT 1:G0TO 28
68:DATA "S5 - SETU

P NEW FILE", "D
- DUTPUT FILE
", “1 = INPUT F
ILE"

14B:FOR 1=1T0 F

145:CLS :PRINT "FI
ELD"3;1;" NAME:
“:CURSDR 14:
TNPUT "";N$(]~
1)

158: IF LEN N#(]l-1)

2 12r84r8B2 A RECORD", "P - el gil=12
1B:REN HENU PRINT A RECOR 16@: IF L(l-1>=2
15:CLERAR :LOCK : D" THEN 155

163: IF-X+L(I~-1)<8]
LET X=X+LCI-1)
FGOTO 175

17B8:PRINT BB-X;" B
YIES LEFT"I
BEEP 15:GOTOD 1
55

175:NEXT |

188: IF STATUS 3-
STATUS 2-R¥X-1
B1{1THEN 198

185:DIM R$(R-1)%X:
Re(R)="":0DIN 1
s(@>xB2:DIN Us
(B>¥BB:RETURN

198:PRINT "NOT ENOD
UGH MEMORY":
BEEP 15:G0TOD 1
a5

480: REN OUTPUT

4B5: IF LEN Fs$=8
GOSUB Z2pB8:
RETURM

418: INPUT "TRPE RE
ADY? Y 10 outp

utr " Is
415: 1IF 1${>"Y"THEN
418
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Program File Mointenance (conclusion)

428:PRINT HF$;F,R,
X, U

425: I$=Fs+"x"

|43B:PRINT HIS;N$(¥

: Jy,RECE), LCE2:
RETURM

SPA:REN INPUT

585:CLEAR : INPUT "
INPUT FILE MARH
E: "iFs

518: INPUT #F%$;F, R,
¥ U

S15:DIN NE(F-1):
DIN R$(R-12%X:
DIN LLF-1D

528: 1$=Fs+"%x"

525: INPUT H1s;NS(¥
J, R& %), L{¥)

1538:DIN 1s(B)¥X:

DIN Us(BIEX:

RETURN

6B5: IF LEN F$=8

GOSUB 2888:
RETURN
612: TEXT :CSIZE 1:
LF 5
615:LPRINT "FILENA
ME : "iFs$
628:LPRINT "NO OF
RECORDS : "R
625:LPRINT "RECORD
S USED :";3uU

638: LPRINT "BYTES
PER RECORD :";

%

635:LPRINT "HEHORY
L LEFT :";
STATUS 3-

STATUS 2:LF |
8648:FOR 1=1T0 F:
LPRINT "FIELD"
s1;" "iNSCI-1)
iTRB 28; USING
"HHH"; "BYTES";
LCI-1):USING
B45:HEXT 1:LF 6:
RETURN
7PB:REH ADD
7B5: IF LEN F$=p

GOSUB Z2@eea:
RETURN

718:FOR 1=BTO R-1:
REM FIND 1ST A
VAILABLE RECOR
0

715 1F LEN R$(12=8
THEN 225

688: REN PARAMETERS

ZZBINEXT ]:PRINT ™
NO MORE RECORD
S!":BEEP 15:
RETURN

225:FOR J=BT0O F-1

73B:CLS :1s{@)="":
PRINT N&(J3;":

"I CURSOR LEN
N$(J)+2: TNPUT
e 14(8)
235:1F LEN 1s(B)>L
(J>THEN 768
74B: 1F LEN 1s%(B)=L
(JX)THEN 7358

745: 1$(B)=1s(@)+"
":COTD 742

75B:R$(])=R$(])+]%
(B): 1sca=""

755:NEXT J:U=U+]:
CLS iPRINT "AD
D RECORD";U:
BEEP 15:RETURN

760: COSUB 3P@28:
COTO 238

8BR:REM OUT TO PRI
NTER

BO5: TEXT :CSIZE
LF 1:J=p

B1@:LPRINT "RECORD
PUINILF ]

B15:FOR [=BTO F-1

B28: 1F 1=BLET J=l

B25:LPRINT N$C(]l);"
: ";HID$ (R$(N
".1:; J;L{I}}: J=
J+LC]1)

B3B:NEXT I:LF 1:
RETURN

BSA:REN PRINT

B55: 1F U=PGOSUB 2P
#8: RETURN

BEP: N=8: INPUT "REC
ORD NUMBER: “;
N

B65: IF NCIOR NXU
THEN B68

B78:COSUB 8BB:LF 5
iRETURN

9pR:RERN FIND

985: IF U=BGOSUB 28
PA: RETURN

9]12:CLS :0=8:INPUT
"HOW HANY FIEL
D SEARCH? ";0

9]15:1F Q<IOR Q>50R
G>FTHEN 9182

92P:RESTORE 9398:

FOR 1=1T0 @:

l:

RERD Lis:Zs8=
STRs ]
CLS :@8(1)>=8:
CURSOR :WAIT B
tPRINT Z2%;us:
CURSOR 4: INPUT
"FIELD NUMBER:
"iadld
IF @C1><10R &<
I1)MTHEN 925
CLS :@sCl)="";
CURSOR B:PRINT
"SEARCH";@(1);
* FOR: ":
CURSOR 14:
INPUT “*;@$¢(1)
IF LEN @$CI>>L
(@acl>)-1>605uUB
3PP2: COTD 935
1F LEN @%(1><]
THEHN 835
HEXT 1
FOR P=BTO U-1:
FOR I=1T0 @
CLS :PRINT "RE
CORD";P+1:BEEP
1

925:

9308:
935:

948:

945:

958:
955;

968 :

965:5=4¢]):COSUB 4
ABRA
978: T=LEN G%$(])
975: 1F NIDs (Rs$(P)
s £y TH2CES(])
NEXT P:RETURN
98R: NEXT 1
9B85:MN=P+]:LF 2:
GOSUB BBB:NEXT
P:RETURN
998: DATA "st", "nd"
, "r'd"] I'thl', “th
1898: REN CHANGE
1BB5: 1F U=PGOSUB
20BP:RETURN
1818:N=8: INPUT "R
ECORD HWUMBER
: I'I';N
1815: 1F N<CIOR N>U
THEN 1818
1822:P=0: INPUT "F
IELD NUMBER:
"ep
?
1B25: 1F P<L10R P»>F
THEN 1BZ28
1838: 1s(B)="";
INPUT "CHRNG
E TO: ";1s(@
J
1B35: 1F LEN I%(B)

LCP-1)THEN
1858
IF LEN 1s(B)
=L (P-1)THEN
1855
Is(a)=1%(B0)+
" ";C0TO 184
a8
GOSUB 3P88:
GOTO 1838
1F P=FTHEN 1|
a8e
1868: S=P+]: GOSUB
4PPR: T=X-Z2+]
1BE5:Us(B)=N]D$ (
R*{H‘l:; Z. TJ
I$(B)=1%(B)+
Us(a)
IF P=1LET R%
(N=-1)=]1%(B):
RETURN
S=P:GCOSUB 48
PRIR$(N=-])=
MIDs (R$(N-]
}l‘ !.p Z“l?"'l-":
B):RETURN
PRINT "MEMOR
Y ENPTYIYE
BEEP 15:
RETURN
38BB:CLS :PRINT "
FIELD LENGTH

1848:

1845:

1858:

1B55:

1878:
18°5:

1988:

2e88:

EXCEEDED!":
BEEP 15:
RETURN

3336: +6781

49P8: REN START PO
S OF FIELD !
N RS

4PB1:REN ENTER-F
1ELD # IN Rs

4082:REN EXIT/PO
S IN 2

4PB5: Z=1: 1F S=]
RETURN

4P1B:FOR K=1TD S-
1:2=2+L(K-1)
:NEXT K:
RETURN

STATUS 1 3256
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shere probabilities are less than 1E-7, the calculated results are
1eaningless.

The routine used in the accompanying machine language program
ives a full ten digits of accuracy, regardless of the value of Z_ (When

exceeds 21.165, the probability Is less than 1E-99, so the result
nderflows to zero.) Probabilities are calculated with a Taylor series
or absolute values of Z less than 1.6, and with a continued fraction
or larger values of Z. Execution |s fast, taking less than a second.

You can enter the machine language program using a Monitor pro-
ram or by using BASIC POKEs, [The program is relocofable, so If you
/dsh you may start i1 a1 some address other than &38CF without
vaking any modifications. Just remember to call the right address when
ccessing the routine if vou do move it elsewhere.|

To use the pragram, just follow these steps:

1, The value of Z 1o be used must be assigned 1o the variable Z.

2. Execute CALL &3BCS (or the starting address if you relocate

the machine language routine],

3. Display the variable P to obtain the probability that a normally

distributed random variable exceeds £,

As a bonus, the varlable © contains the ordinate of the normal
urve for the given 2!

You can test the program's operation (to verify proper loading of
he machine language caodes) with the following examples:

Value of Z Fesulting P Resulting O
-2 9. 77249BB81E-01  5.399096651E-02
1.3 9.68004B459E-0F 0.171368592
4 3 167124183E-06 1 338I02256E-04

ROUTIMNE DELETES LINES FROM BASIC PROGRAMS

ohn Marton, % Pencepd, fne,, 39 Green Street, Waltham, MA 02754,
ubmitted this program that makes it casy 1o remave groups of lines
rom a BASIC pragram. Here is what John has o say about his routine:

| have often wished for a simple way 1o eliminate sections of a
JASIC program in a Sharp PC-1500/Radio Shack PC-2. Trying to
emove a number of lines by specifying each line number is just too
low, cumbersome and subject Lo error. By capitalizing on the material
hat has appeared in PCN, | have been able to create a routine that will
verrm it the deletion of a group of lines from a BASIC program.

To use this routine, it must be loaded into memory prior to your
levelopment of 2 BASIC program. Your BASIC program is then created
starting with a line number greater than 14 as this is the highest line
wraber in the deietion rowtine). The routine uses a JUMP statement
o that & RUMN directive causes the PC wo skip over {1 and execute the
Ser's program.

The deletion routine may bBe wtilized at any time by pressing the
JEFine and D keys. It begins by promptling for two items: the line
wmber at which to begin deleting and. the last line number to be
leleted. IT, for example, you had a program starting at line 500, with a
ast line number of 850, and you wanted 1o delete ali the lines from
wmber 722 through 751, you would proceed as fallows:

What you type What the display shows
DEF/D (ENTER) DELETE FROM:
722 [ENTER) DELETE TO:

751 ([ENTER} WORKING ...

That is all there is 19 [t} After these inputs, the routine will jssue a
wep each time it encounters a line less than 7220 [t will signal when
t has found line 722, when it finds line 751, and when It does the
leletion of the material between thase lines.

The routine operates as follows: It marks the memory location
it which line 722 starts. It then re-writes every byte from the flrst
ine after 751 1o the end of the program, into memaory starting from
he marked byte (where line 727 started).

It [s Important to note the following: The routine will not attempt
o delete [tself. It does this be starting 1o look for lines In memory
ifter itself. It does this by “knowing” exactly how long It is. Thus,
he routine should not be altered by as much as a single character!
dake sure you [pad ft exactly as shown in the accompanying listing!

1 Issue 25

The routine uses default values as follows: If no value is given in
respanse to the prompt "DELETE TO', then the "DELETE FROM™
value is used. Thus, to delete a single line from memory, just type:
DEF/D ### (ENTER) [ENTER], where #&# represents the line
number to be deleted.,

In the event that the starting line is specified as larger than the
ending line, the starling line is not found or the ending line is not
located, the routine will display an error message such as "START
NOT FOUND® or “END NOT FOUND" and cease operating.

To delete the rowtine itself from memory, lype an asterisk {*)
immedlately before entering DEFine/D. This will cause the computer
to restructure pointers so that the deletlon routine is effectively
erased!

Program Line Delerion

|:GOTO 16  BAIWaIT .

2."D":6READ OP$. FRINT "NO END
IF DP$="%"LET END
01=53:02=143: 18: BEEP 1, 28:Nn=D
GOTO 14 M+PEEK C(OM+2)+

3:CLEAR :uWAlT B: 3. DN=256%FEEK
INPUT “"DELETE NM+PEEX. {(DM+12
FROM: ";0F:0T=D :GOTO 8

F: INPUT "DELET 11.BEEF 5, 18,

E TO:™":0T:
PRINT "WORKIMNG

4:MN=256%PEEK &/
BES+FEEK &7BBG
+728. NB=0N. IF
PEEK DM=255LET
DH=001+] . NB=0N

S5:DH=2536%FPEEK 0N
+PEEK (DM=+l2.
I PEEK Df=235
OR. DNXDFBEEP 5

,BBiWAalT
PRINT "NO STAR
T EMD

B:BEEP 1,4B.IF D
NCDFLET DR=Dr+
PEEK (OM+23+3:
NE=DM. COTO 5

7. BEEP 5,38:
PRINT "STARI F
oumMD*™

8:1F DN=DTLET DM
=0MN+FEEK <DM+2
J+3:007TD 11

9: 1F PEEK DN=235
OR DN>DTBEEP 5

PRINT "...[DELE
TING" . QE=236%
PEEK &2B627+
PEEK E786GB.FOR
DI=8T0 DPe-DN.
BEEFP 1,8

12: POKE 0OB+01,
PEEK (OM+DI .
MEXT D!.POKE &
ABEY, INT C(B+4
N1Y+2363, ((0OB+
f1aMD &FF2

13.%0r D1=2810 #

STEP —1.RceER 1
D1 OREXT DI
END

14.02=D2+C (PEEK &
7B65< »PEER RI7R
63)0R (PERk &7
BE6¢ JPEEK &7°86
Ay

15, POKE &7865, D1,
nz.°0KE &7863,
Ni,02.END

16:REM %MAlIN PROG
RAM%

STATUS 1 221

{Model 100 . . , continuation fraom poge T)

4 "SIG" (Special Interest Group) devoted exclusively to Model 100
enthusiasts. In the first 1wo weeks followlng its activation, some 1600
users have jolned this S1G In order to use the Maodel 100-related infor
matlon base. The Compuserve Model 100 SIG (which can be accessed
by Compuserve users typing GO PC5-154 at the command (!} prompt}
has already had some 30 programs contrlbuted to lts user lbrary,
These range from several simple "dema®™ programs on up 1o wsefil
utilitdes such as memory dumps, disassemblers, printer farmatting
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THE CE-502A GENERAL STATISTICS MODULE

Thls plugin ROM madule for the Sharp PC:1500/Radio Shack PC.2
cantains 16K of statlstlcal programs, all in BASIC, located in memory
In the addresses zero to &3FFF,

Since the module |y plugged into the slot that is also wsed by the
RAM expansion modules [such as the CE-151, CE-155 or CE-159),
only the Z kilobytes of unexpanded RAM Is left available for user
programs when the CE-S502A s installed. A user program fn RAM must
begln with an executable Jabel. This is because such 2 program Is sepa-
rated Trom the ROM module by the equivalent of a MERGE, It should
also be noted that REServe memory is taken over by the CE-502A
ROM module.

The module containg seven programs:

Means and Momenis

1 Test, Paired

- Test, Unpaired

OneMay ANDOWY A

Two-Way ANOVA

Contingancy Tahle

Hanked Sum Tes

Esccution of any of thew may be initisted by use of 4 REServe ey
The correct REServe Ley can be conveniently identified by divplaving

Er - - S e

the REServe memaory template,

To giet an fdea of the amount of flexibilfity provided by the programs
in this madule, consider the aptions ﬂi_-.-nn the wier in the Means and
Moments program. Data may Be entered elthor Trom the keyboard or
from cCassette. 10 the printer B connected, s cholce s offercd as Lo
whether input data jand outpul} are 1o be printed. Inpuis may be In the
form of either grouped of ungrouped data, Editing of daia s permiticd.
Dats can be recorded on lape and 4 backop copy made. The second
moment [variance) may be calcoulated with either n or n-1 used |n the
denominator.

Fhe outpets provided by this program Include the arithmetic, goo-
metrk and narmondc medans, the second, third and Tourth moments
dbout the mean, the skewneds and kurtosis and 1he aumber af entries
made, However, it will not give you the standard deviation.

The t-tests for patted and unpalred data are used for determining the
level of significance of the differcnce between measurements faken
from two populations. The use af the test for differences between
population means (the unpalred -test) is based on the assumpiion that
the two  populations are normally distribuied, with equal varfances.
Again, there are aptions for printlng or aot printing, entering data from
the keybuard or casselte tape, Inpuiling grouped or ungrouped data and
recording dats onlo tape, The compater reguests input of the hypothe-
ulla difference bn means, with a default value of tero. The output in-
cludes the walue of 1, but the program does not calculate the level of
significance, Yoo will need 1o use tables Tor that, The number of
degrees of frecdom, togeiher with the number of % entrles and y
entries, Is alsa given

The unpaired f-tcst [also knowa 45 the palred-difference test) res
guirex only the asumption that the differcnces are mormally dhiri-
buted, The outpuis here include the mean and styndard deviation ol the
difterences, the value af t and ihe number of degrees of freadom.,
Again, however, you will need 1o use a t-distribution table to interpret
the resulis.

The programs for oneway and twooway amalysls of variange [usualty
shoricned 1o "ANOVA") provide for a varlely of ways of handling the
input data. Quiputs include all necessary information, including the
walue of the F statistic. The use of an F-distribution table i required 1o
interpret the resulis

The two remaining programs involve nonparamettic tests. The con
tingency table program gives the user the uspal cassette aptions invaly:
ing data, bn this program there §s a pleasamt surprlse. Mot anly Is the
value of chisquared calculated, but its probability s determined (oo!
This avoids the oecessity of having to check 3 table 1o determine the
level of significance. This Is particutarly usefu! in view of the faer that
almonst ol chi-sguarcd 1ables contdin only certain selectod values.

The final program, the Mann-Whitney Ranked Sum best, providei a
way of comparing fwo means witdow! the need for the assumpilons

6 Insue 26
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required by the t-test. A Shell sort incorporated within the program is
used to rearrange the Input values, from each of the two samples, Into
numerleal order. (It Is possible to display or print the rankings after
they have been sorted.] Outputs Include the rank sum, rank mean and
rank varlance for both samples. The test siatlstics U (Indicated as w)
and ¥ are given, but you will have to provide your own tables again,
{Although the module contalng a routine for determining approximare
values of normal probabitity In lines 28205 — 28340, for some strange
reason it iy not used by this routine!)

There are many statistical tests In existence, The wrilters of the pro-
grams contalned In this module had to make some cholces. They wiser
ly declded to amit some of the commaon tests that require a relatively
small amount of computation, such as tests of hypotheics and deter-
mination of confidence intervals inwolving means, variances and pro-
portions for single populations. Some users, however, might like 1o
have seen [nclusion of the chisquare test, linear regression and cor-
refation, But, even 16K of memaory can not hald everything, particu-
farly whon so many bells and whistles are included In the package,

One nlce Teature wsed In all of the programs In this module s a
flashing of ihe default value in the display when yos or no inputs ar
requesicd. For example, the display of

BECORD DATA (Y /iNI?
is shown with the leter N flaching on and off, This tells the user thal
if ENTER s pressed without an input having been made, the com-
puter will interpret the response as having becn M for no! This fes-
ture is wasy 1o get used to and 1 Iy co nvenien),

| would rate the manual a5 excellent, Adthough such a manual ob.
viously an nol Include an entire course in statistics, the writers did
lake the wouble 1o include 3t least 3 brief explanation of what cach
of the testy s aboot. The manual ends with 3 1ist of exgmples of appli
cations Tor which each of the teits in the module would be appropriate,

The manual documents the programs well, There are (stings of the
varlables used by cach program. In many cases the formulas used are
also provided. This manual was obvlously written in the U.S A It s
nol an atroclous transtation from some other language!

I have not found any real bugs in 1he program, bul there s 5 manter
that comes pretty close 1o qualifying as soch. The choice of algo-
rithms used and the way in which they are implemented can produce
some fnaccurate resalis in certain circumstances,

The results frequentiy abtalined for mements M3 and M4, as well as
those for skewness and kurtosls, appear to be the warst, To lustraie:
If the data values BGS, 866 and BG6 7 are entered, the Tollowing resslts
are obdained:

RESULT GIVEN BY PROGRAM CORRECT VALUE
M2 1.000053232 ]
M3 0. 10000000 4]
M4 -372.03703710 0. GE666666
SkeEwnme 009999200 ]
Kurtasis -37.0330867 0 BHGGGGEE

A negative value for kurtosis 15, of course, impossible. Note thai the
setond moment alvo B nol extremely accurate.

One cause of the errors B 1hat during the accumulation of the sums
X2, uX¥ and BXA, he 10-digit capacity of the computer places
limnits on the sccurecy of the wms. Then the regulred whiraction of
nearly equal quantities having small relative errors produces & diffe-
rence value having o lerge relative error,

About all you can do about this problem js code your data, Unfor
tunalely, no provision appesrs Lo have been made far this In the pro-
gram. (In the example presented, I you subtract 866 from cach of the
glven inpul values and use the results as Inputs, you will ger correct
values for M2, M3, M4, skewness and kurrosis. )

It seems to me that a better solution would have been for the pro-
grammer to have used another algorithm. The mean, X, could have
been calcwlated flrst, Mext the numerator of M2 could have been cals
culated a5 £(X-X12 rather than as £X* - (£XI2/N, (With this approach
it would not have beon possible 1o have accumulated the combined data
from scwveral tape files. There would have been ways 1o have gotten
around thal too, but it would have been rather complicated.) Similar
approaches to the calculation of M3 snd M4 would have eliminated the

OCKET COMPUTER TG not sell this PDF 11
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significant errors noted In the Hlluscration.

There is another inaccurate procedure used in these programs, The
wse of exponentiation s detrimental to the accuracy of the t-test and
AMNOVA programs as well as the Means and Moments program. Using,
for exampfe, X~2 in place of X*X has two bad effects: it Is much
slower and there Is a loss of accuracy. The exponentiation operation
uses logarithms to calculate an gpproximare resuit. This often con-
tains sllght inaccuracies. These inaccuracies are greatly magnified when
subtraction of nearly equal quantities Is requlred. That is exactly what
happens in many statistical calculations. For instance, the error In M2
in the eartler example is entlrely due to the use of X2 In the program.

The programs could have been designed to operate somewhat faster.
Part of the blame for 2 loss of speed has to go Lo the use of the expo-
nentiation operation. The compuler's response sometimes secems
Irritatingly slow when YES/MO jmputs are required. While the sorting
reutine used In the Mann-Whitney test is quite efflclent, a machine

e ———
sl

language sort would have really mowved things along.

I have one more rather miner complalnt, In four of the programs,
data inputs are first placed into a string varfable. Their numerical
values are then later determined by use of the VAL function, Besides
slowing down operation somewhai, this prevents one from using
expressions such as 23, v or 968=750 as inpuis. As a consequence, if
you want to code input data, It Is not nearly as easy 10 do. Thelr reason
for using this approach was apparently to permit the jnput of E to sig-
nal the end of data. 1t would not have required a great deal of Imagina-
tion to have achieved such a result another way.

However, my overall assessment of the CE-502A module Is that it s
a powerful and wseful package for anvone doing much analysis of
statistical data. Just be sure to take the skewness and kurtosls results
with a gralm of salt!

This review presantad by: Morfin Raber,

Program RPN Octal—Decimol- Hexadecimal Calculator

1BA:CLS (CLEAR A3
=R 23456785A8
CDEF":BR=16:EB
=58:U=33: T$="8
":WAalT B

118: 0N ERROR GOTO
720:COTO GPR

128 X

138: Ke=]INKEY$ :IF
Kg=""THEN GOTO
138

148: BEEF |

150 K=aSC Ks$: IF (K
»42aM0D K<BRIOR
(K >B4AND. K{2]
aND BA=16)THEN
LET #3=KS+K$!

b CLS :PRINT T%+
¥g$:GOTO 134

160: [F X$=""THEN
GOTO 248

A8 IF #< >ATHEN
LET: T=2:Z=Y1¥=
X

180: 1F BR=1ATHEHN
LET H=lal =%

GOTO 239
190: L=LEN X$:X=0:B
T=]

208:FOR M=8TO L-1:
Of=r110% (X%, L-
M, 12:P=UAL O%

218:1F P=8BTHENM LET
P=ASC 0%-35:]1F
P{BTHEN LET P=
5}

228 R=K+PXBT: BT=BT
¥BAIMEXT I
23B:PRINT Ts+x%, X!

GOTO 258
248: 1F K=l13THEN
LET T=Z:2=Y:.Y=

X:G0TO 1728

258: IF K=13AND X=9
THEM LET T=Z:2
=YiY=X:60T0O 12
A

268: [F K=43THEN
LET m=Y+mx:¥Y=2:
F=T:60TO 618

248 IF K=45THEN
LET H=sY-W:iY=2:
Z=T:60T0 618

28B: [F K=42THEN
LET X=Y#%M¥:¥Y=21
Z=TiGOTO 618

298: |F K=42?THEN
LET H=¥Yrri¥=2:
F=T:G0T0 G618

388: IF K=24THEN
LET #$="":X=8:
PRINT T#$+¥%, X:
GOTO 126

318: IF w=83THEN
LET K=X:X=Y:i¥=
K:GOTO B1A

328: IF K=18THEN
LET K=xiX=Y:iv=
i Z=T:T=K:GOTD
518

338: IF K=]11THEN
LET K=T:T=2:7=
YiY=X:X=K:GOTO
618

34P: IF K=82THEN
LET X=-X:G0TO
BlR

35@: JF K=]5THEN
END

368: JF K=3]1THEN
GOTO 478

378:1F K=8]THEN
GOTO 588

388! |F K=J7BTHEN

LET X=-X~11
GOTO 618

39@: IF K=22THEN
GOTO 558

488: 1E K=73THEN
GOTO 578

418: 1F ¥=83THEN
LET S=X:GOTO 6
12

428: 1F K=25THEN
LET T=2:2=Y:Y=
X:X=5:G0TO 618

438: IF K=61AND »4B
AMD Bad > 1ATHEN
LET M=UL+X:S5$=
v s GOTO 648

448: IF K=85THEN
GOTO 598

458: IF X$=""THEN
GOTO 618

4B8: PRINT T$+X$, X:
GOTC 128 -

478: 1F BA=16THEN
LET BA=18:BB=5
8: T$="%": PAUSE
“DECIMAL":GOTO
518

488: |F BA=1BTHEN
LET BA=88:BB=5
6: T$="4#":PAUSE
“OCTAL": GOTO 6
19

49@: IF BA=BBTHEN
LET BA=16:BB=5
8: T$="8": PAUSE
"HEXADECIMAL " :
GOTO 618

SRR KE=IMNKEYS I 1F
K$=""THEN GOTO
508

518:BEEP 1:K=ASC ¥
$:1F K=11THEN

LET X=IX:G0OTO
618
¢ 1F K=32THEN
LET X=YnK:vy=Z2:
Z2=T:60T0 618
: IF K=24THEN
LET X=R:¥=8:72=
s T=0: Xg="";
PRINT T$+x$, ®:
GOTO 128
54Q:G0OTO 128
558: GOSUB 678: X=(X
ZAND YZ22¥B]5%E
15+ (X3AND Y30%
BIS+(X1AND Y1)
:¥=2:2=T:GOTD 6
1A
GOSUB B628: K=(X
208 YZ2)¥Bl5%RBI]
5+(X30R Y3 %EBl
S+(xR1I0R Y1
Y¥=2:2=T:60T0 &
18
PRINT "4 BlT5=
RS
INPUT U
BEEP l:UL=]:
FOR I=1T7T0 W:UL
=UL¥2: NEXT 1
CLS (PAUSE W3 "
BITS="3UL;" U
P LIN":60T0O 61
o :
IF BA=IBTHEN
PRINT T%, X:iX$=
e GOTO 128
tIF ABS RK2UL
THEN LET X=5GHN
HKEUL
B28: N=AaB5 X.S5%="":
program listing
continued on naxt page

278

5868:

538!

5R8:
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PAPER HOLDER KIT FOR PC-1500 & PC-2

Bisi Besver FPaper Holder kit 1is an
chment for Radio Shack PC-2 and Sharp
S00 computers that will accomodate a
dard 2-1/4 inch roll of calculator paper.
kit includes the paper holder, a template
Jroper alignment and the drilling of holes
he printer cover, and instructions for
ng the modifications. When not in use the
T holder and paper may be stored in the
uter’s carrying case.

o £

The kit retails inthe U.S. for $24.95 (plus
56 sales tax in the state of Washington).
s are normally shipped by UPS with shipping
rges collect. Orders may be placed with:
] Begver Software lompany. F.0. Box 53
I WA 98070,

CASSETTE VOLUME MONITOR

If you use a standard audio cassette
order to store computer programs, you Know
can sometimes be difficult toget the volume
justed properly when loading programs.

A new electronic device named W/-LO4A0may

Issua 27

be what you need to eliminate such problems. It
enables you to “observe" the signal level at
the ear jack of the cassette recorder. You may
then adjust the level for the optimum volume
setting.

If your cassette does not have an automatic
level control, it is claimed that the VU/-L0AD
monitor will enable you to find the optimum
volume setting at which your cassette recorder
will "save" your programs. And, it will givea
positive "save" indication with most other
cassette players.

W-LOAD may be mounted anywhere within
reach of its 16 inch connector, which plugs
into the ear jack of acassetie recorder.

The U.S. price is guoted as $20.95 plus
$2.50 for postageshandling. It is claimed to
be fully quaranteed and to be available from: .
& G Enterprises, Box 6854, Silver Spring M0
20906,

VARIABLES LISTER

This is a cross reference program for the Radio
Shack PC-2 and Sharp PC-1500. It will list all the
variables used in a program, showing them in
alphabetical order (ascending ASCII)L After each
variable name is listed, the line(s) where that
variable is (are) used will be shown. If a variable is
used several times within a line (such as in A=A-1)
then the line nurmber is repeated the appropriate
riumber of times.

The program distinguishes between all four
possible variations of a variable assignment (Le., A,
A), A%()and AS).

A linked list was used Lo CONSEIVE Memory.
Three major arrays are used by the program. T$
holds the variables used in the cross referenced
program. M stores the starting node in the linked
list for each variable name. O stores the linked list.

T$n) = WNameofvariablen

Mn) = Ingexinarray O of the firstentry
for the line numbers associated with
variable n.

First line number associated with
variablen
Index in O of the next reference inO
associated with variable n. That is,
the next line number associated
with variable n will be stored at
O(L.oZMn)). Of2,0MNn)) holds the
index in O of the next reference to
the variable n. A value of zero in
Q2 Mm) indicaies the last
reference to that variable.
Consider the short example program here:
90 : REM TEST
100 : A=A+ 1

oaMn) =
ozMn) -

POCKET CINPUTER MEUSLETTER [)o not sell this PDF !!!



All and more about ShaE PC-1500 at http://www_.PC-1 i

110 : B = 12 Liseof TS Maad ' )Arre
et i3 Example 75 Q) Arrays.
130 : D~ 14 14 n o{l,m)/0(2.n)
140 : E - 15 n 1 100 | 2
150 : D -0 B 3 | [0 o
160 : END 3 4 10| 6
The accompanying diagram illustrates how the : TR
T$,™Mand O% arrays in the Variables Lister program D
would appear when processing the above example E 7 130 ) 8
The arrays T$ and M have been dimensioned to 14| 0

25 and the linked list to 250. This currently limits 150 | 0

Program Variables Lister.

1888: REM "XREF" 0+2:G0OTO 254 31@a: IF (P>TXOR ¢ 4288: NEXT 1|

2@01@:CLEAR :T=1:N a WE=T$(P)) 4230:REM
=]:WAIT 18 2388: 1F PEEK Q<&4 GOTO 3138 4248: RETURN

2820:DIM MC25), 0« 10R PEEK Q>& 3120:P=P+] 5088:REM "PRTLIN"
2, 2580), T$(25 98GOSUB GRBe 3148: G0OTOD 3BS8 S828:FOR 1=1TO T
J%4 :0=0+]:G0OTO 3158: REN S5848:P=M(1>: J=]:

2@30:DIM N$(B)>%36 254 3178: IF P>TGOTO 3 LPRINT T$C1)

2840:FOR [=1T0 25 2418:REN 348 S@5e:REM GOSUB Je
MOl )=8:Ts(] 2438: Us=U$+CHRS 3288: P=M({P> ee
I="TINEXT PEEK Q:Q=0+] 3228:REN 5878: REN

2058:FOR I=1T0 25 2458: 1F (&41<PEEK 3238: [F 0(2,P)=8 5888: LPRINT USING
@:0¢), 1>=8:0 @AND PEEK Q¢ GOTO 3288 "HEHAEA" ;0]
(2, 1 )=0:NEXT £98)0R PEEK 3258:P=0¢2, P) , P);:P=0(2, P
l =£24G0OT0O 24 3270:G0OTO 3220 yel=J+]

2888:Q=PEEK &7863 1@ 3280:REM S118@: IF P¢>BGOTO
¥256+PEEK &7 Z2488: |F PEEK Q=82 2388:0(2, PY=N:0C(] 58,8
g6n BTHEN LET Ws s ND=L:N=N+1 5130: LPRINT

2120: Q=0+5 =U$+CHRS 3338:GOTO 3388 5148:NEXT 1

214@:REN PEEK B:Q=Q+] 334@:REN S16@:RETURN

216B:NS(B)=NS$(B)+ 2510:P=):G0OSUB 3@ 3350: T$(TH=W$:MCT 6082:REM "SP CHR"
CHR$ (PEEK @ 08: Ws="" Y=N:0C1, N)=L 6@28: IF PEEK Q¢<)>&
b 2548:RER 3368: T=T+]:N=N+] 22G0TO 6118

2170:Q=0+] 2558:G0TO 2318 3388:REN 6848: REM

2198: IF PEEK Q{>& 2568: REM 3488: REM BE6B8: Q=0+1
aDGEOTD 2148 2580: Q=0+ 34 18: RETURN 6888: [F PEEK Q<28

2228:LPRINT N$(8) 2688: GOTO 2252 4B@0@:REM "SORT" 226070 6248
tLF 1:0=Q+1: 2618:REN 4820: 1F T<=160T0D 6118:REM
We="" 2638: T=T-1:LPRINT 4238 6130: |F PEEK Q<>&

2258:REN "WORDS FOUND 4958:FOR I=1T0 T- Z26G0TO 6258

2268: |F PEEK Q=&F T 1 6150:REM
FGOTO 2618 2648:N=N-1:LPRINT 478:K=]1:C=]+1 65178:Q=0+]

2280: L=PEEK Q%256 "REFERENCES: 419@:FOR J=CTO T: 6198: |F (PEEK Q)=
+PEEK (Q+1): "iN IF T$(K)>Ts$( E38AaND PEEK
Q=Q+3: PRINT 265@: GOSUB 4@@8: JITHEN LET K W<=R3300R «
L GOsSUB Seaa =] PEEK Q@>=84]

2280: |F PEEK Q=&F 2678: END 4] 18 NEXT J AND PEEK Q<=
1AND PEEK <Q 3908:REM "STOTRE" 4148: IF 1=KGOTO 4 £46)G0TO 615
+1)=8ABTHEN 3828: IF T>160T0 3 19@ @

LET Q=Q+PEEK ase 4160:U$=T$(1):uU=N 6228:0=0-1
Q-13=1 3040: TS(T)=l$:M(T (1) 6258: REN

2318:REN Y=N:OC1, N)=L 4170:TS(1)=T$(K): 626@: RETURN

2328: 1F PEEK Q=8 3858: T=T+]1:N=N+] MCI>)=H(K):T$ STaATuS | 1542
DGOTO 2568 3878:G0T0 3488 (K)=US$:M(K)=

2358: IF PEEK Q»>&E 3088: RERN u
STHEN LET Q= 3090: REM 4198:REM

Do not sell this PDF !!!

POCKET COMPUTER MEWSLETTER  Issua 27 3



— e —————— e

Example RLINVor variables L ister.

TEST
WORDS FOUND: 5
REFEREMCES: B
A

128 18a
B

118 128
B

128
(B

138 158
E

148

the program to processing 25 different variables
with no more than 250 total references. If these
dimensions are not satisfactory, they may be
altered. Remember, however, that increasing the
slze of these arrays will decfease the amount of
memory left available for an application program.
To change the dimension of T$ and M, change lines
2020 and 2040. Lines 2020 and 2050 are modified to
change the dimension of O ).

The program assumes that the first line of the
application program begins with a REM statement.
The contents of this REM are printed as a heading
on the variables listing. It is @ good idea to place
the name of the program in this line.

The LCD contains the line number being
processed during operation of the program.

Operation {s straightforward:

1. Load XREF into memory.

2. MERGE your program

s 3. RUNL

Thanks for this valuable utility program go

to: Diane Campbell, 220 Houston, League City,
Tx 77573

VERTICAL LISTER

The SIDELISTER program published in Issue 22 of
POV introduced the concept of vertical printing of
BASIC program lines. As A&/ Beckmay author of
the article pointed out, his pioneering effort was
slow In operation.

This program uses machine language to expand
tokens Into a string of characters. It will provide a
vertical listing at about the same speed as a
regular LLIST command.

Making the Vertical Lister Cassette

First enter the machine codes shown in the
accompanying listing using either POKES or a
monitor program. (As with any machine language

4 Izsue 27

Program ML Partianof Viertical Lister.

765@ BS 2a ED 79
7654 F4 81 88 @2
7658 BS S8 AE 77
765C 4F FD 88 CC
766@ 93 BS @7 FO
7664 CA FD SA 84
7668 AE 77 4E BA
766C FB CD BAa FD
767@ BA 45 2B 45
7674 24 FD 88 CD
7678 18 4@ FD @A
?67C BS 34 S1 44
7688 45 B7 E@ 83
7684 BD B> Q0 88
7688 87 F) 88 46
768C BS B) BE 24
7692 FB 9A 28 45
7694 2A FD 88 48
7698 B@ 4A 54 45
763C B9 BF BB 44
76A8 FD CA 45 AB
76A4 B89 39 @5 26
?6A8 83 35 46 48
76AC 46 85 DI 3]
7680 25 45 B9 @F
76B4 2A DF 28 a5
7688 77 4E FS A3
76BC 77 4F 16 91
76C8 87 28 16 89
76C4 B2 68 @2 83
76C8 @8 22 1A BS
76CC 28 51 51 SI
>608 S1 62 FS 28
76D4 ©3 A4 88 93
7608 BS 28 51 FD
76DC 2A 9E SF 44
76E® 44 44 SE 43
76E4 84 B3 23 @8
?6EB 87 €8 91 53
“GEC FD 1A E4 @08

program, the correct entry of these codes is
absolutely crucial. Check your work.) Save the ML
program on cassette by executing:

CSAVE M "VERT LISTER (ML) &7650.&76EE
Mext, clear memory with the NEW command. Now
enter the BASIC portion of the Vertical Lister as
shown in the accompanying listing. Add this to the
same cassette using the standard procegure:

CSAVE "VERTICAL LISTER"

Using the Vertical Lister

Load the BASIC program you desire to have listed
into the computer, Make sure that STATUS 0 yielas
a value of at least 455. That is the amount of space
required by the Vertical Lister program, including
the space it uses for the dimensioned variable A% ).

POCKET CORPUTER MEVSLETTEH 5 not sell this PDF 1!



All and more about Sharﬁ: PC-1500 at http:/f'www.PC-1500.info

Program BASIC Portion of Vertical Lister.

i "ULY INPUT “S12
E? "iS:GEAPH
CSIZE S:RAOTATE
1:q=5TATUS 2-
STATUS 1:0IM &
EC3%RE-| D76 -54
d:%=216

Z2:CALL 87658, a:C
=g

3:IF X=BGLCURSOR
(8, -576):SOREMN
c®=216

4. ¥=x-9%5:
GLCURSOR (X, @)
LPRINT As(CH:
C=C+1:1F C<3%s
IF As<CHBOTO 3

3: IF PEEK A<Z55
GOTO 2

B:GLCURSOR (B, -5
26 TEXT

STATUS |
196

Insert the cassette containing the two parts of
the Vertical Lister program into the tape player.
Execute CLOAD ™. After the machine language
portion as loaded, execute MERGE to bring in the
BASIC part of Vertical Lister. Now execute the
command RUN "VL" and enter the desired print
size (1 or 2) in response to the prompt. Your BASIC

Jorogram will then be listed in vertical format. (Of
course, the Vertical Lister program itself is not
listed.)

Some Altematives

The procedure described above makes It easy to
produced vertcal listings of programs that you
have previously saved on tape. The Vertical Lister
program itself takes only a small amount of
memory and thus takes less than a minute to load.
Furthermore, locating the ML portion in the strings
variable area means it is unnecessary to have
previously reserved memary space for it

However, when used In the above manner, the
VL program can not be used as an ald in debugging a
program that is In the process of being developed.
Tnis is because the MERGE of the BASIC portiorrof
the VL program prevents editing of the lines of the
BASIC program that is under development Also,
string variables E$ to N$ must be left alone, since
the area they reside in is occupled by the ML
portion of Vertical Lister. (Note that the use of
CLEAR would completely erase the ML portion of
VL, toa!)

One alternative to this situation is to locate the

Do not sell this PDF !

ML portion of the program elsewhere. Indeed, the
ML routine has Deen written so that it is
relocatable without any modification to it (Of
course, the CALL &7650 statement in line 2 of the
BASIC part would have to be changed to conform to
the new address of the ML routine.) If Reserve
memaory is not being used for anything else, it
would be a good place for the ML routine. Another
possibility would be to relocate the beginning of
the BASIC storage area using the NEW XXXX
statement. (The ML code for VL requires 159 bytes.)

If you desire to avoid the use of a MERGE in
order to leave the BASIC program in a form
whereby it can be edited, then the six lines of
BASIC programming used by VL may be loaded
prior to development of the program. (As an
alternate, the BASIC portion of VL can manually be
typed in at any appropriate point.) Naturally, when
a MERGE command is not used 1o load the BASIC
portion of VL, then Vertical Lister itself wi// be
included in the vertical listing.

A closing note: This program only searches the
token tables of the PC-1500 and CE-150. It will not
look for tokens in the CE-158 or other devices.
Hence BASIC programs that use statements unique
to such peripherals can not be listed by VL.

This program developed by: Aarlin Raver, 40,
MNareh 1st Avenue, Marshialltowr, 1A 50158,

THREE-DIMENSIONAL PROJECTIONS

This program uses the PC-1500/PC-2 with it
printer to plot the projection of a three-
dimensional object onto a plane. Two kinds o
projections are avdilable. One is an av/igue pro-
jection, in wnich the plane of projection is paralle
to the XY plane. In the second type, an axonametr.
projection, the projecting rays are perpendicular t
the plane of projection.

In either type of projection, the user selects the
direction of the projecting rays by inputting value:
of L, M and N. These three values represent
respectively, the X-, Y- and Z-components of th
direction that the projecting lines are to have. Yot
may think of (L_MN) as a vector in.the direction o
the projecting lines.

Taking the points in the order in which they ar
to be connected, the X-, Y- and Z-coordinates o
each point must be specified in DATA statermnents
The letter S should appear in the DATA list t
indicate the start of each sequence of points to b
connected. (Its effect should become clear whet
the accompanying example is studied) Use the
letter T as the last item in the DATA list to signa
termination of the drawing.
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'RS$-232C INTERFACE PRINT FORMATTER

A limitation of the Radio Shack RS-232C Interface
15 the inability to change the 18 column, CSIZE 2
output format while in the Terminal mode. This can
be particularly frustrating when dealing with
numeric data formatted for 40 or 80 column
printers because of the wrap-around feature.
However, the data stored in RAM can eventually be
accessed using BASIC. From there, it can be cutput
to aprinter in any CSIZE or format desired.

This program, provided by Robert Stock, 304
Horseshoe Lane, Downingtowr, PA 19335 serves to
simulate a print spooler. (A “print spooler” is a

Program RS-232C Print Farmatter.

18: TEXT :CSI1Z2E TN ZsLLS XM=
12 THPUT Y3357 212-2%6
L$:GOTO L% BB GRAPH
15: END GLCURSOR (X, 8)
2@ "SET“CLS 1K= - LS0ORGN :ROTATE
STATUS 2:G0OTO LLES1ZE 7
18 B2B:¥=0:L=P: C=R: M=
25:"6G0"CLS :uWalT A:COTO 688
BA:PRIMT ¢ ==3 B38: [F CXILET n=C:
£€] €13 ({26.F 'F M>B4,23LET
RT SIDE H=84-rZ2
B F=A5C IMNKEYS® BE4R:C=R: L=x--7¥18:
16:1F FCIOR F 2 CLCURSOR (X, 83
ET”EN g B3B.L=L+1:]1F L=1NT
A5:CLS GOTO 198% (2B-72,6G05SUB 67
F &
188 : N=A5C INKEYs$ : G68.RETURN
P=PEEK K G78: L=F:%X=B:¥Y=-( 7%
118: 1F N=12THEN M%6, d);
PRINT CHE% P;: GLCURSOR (X, ¥
K=K+ 1] : SORGH (nM=R.
12@: IF N=13THEN 25 RETURN
138:G0TO 188 688: IF C>(84-7)
208 K=K-]1:GOSUB 43 GOSUB 638
B:60T0 25 B9@: P=PEEK K:
388 K=K~-13: GOSUB 4 LPRINT CHR% P;
58:G0TO 25 788: IF P=13G6GOSUB 6
408, K=K-26. GOSUE 4 38
SR:GOTO 25 A1BiC=C+] i K=K+]:
458: S=K:FORF J=1T0 COTO 682
Fia' 228 "SAVEYCLS
450: 0=PEEK S:PRINT IMNFUT "Filenam
CHR$ @Q; :5=5+] e? "30% CSAVE
A7 NEXT JiWRIT MFE;STATUS 2,
PRINT CHQ& STATUS 3:GOTO
PEEK (S+)1) 12
RETURHN 238: "LOopd"CLS
588: P=PEEK K. INPUT “Filerniam
LPRINT CHR% P; e7 "3F$:CLOAD
S18: IF P=]3THEMN LF HE$;STAaTus 2:
1:TAE A CoTo 18
2B K=K+1:00TD 588 STATUS
EQA: INPUT "CSI1ZE - 266

portion of a program that handles data as it is being
prepared for output, [t places the data into a buffer.
On large computer systerns the buffer is generally
in disk memory.) The program permits scrolling
through the data, forwards or backwards, by full
and half screens or by single characters. The user
may print at CSIZE 1 in the normal fashion
Alternately, "sideways” printing may be invoked at
a 42 character width for CSIZE 2 or 84 character
width using CSIZE 1. (The sideways printing routine
is derived from Mel Beckrnan's Sige/isi{er program
that appeared in Issue 22 of ACW.) This program
also enables the user to save and load data using
cassette tape.

Operating Instructions

Run the program by pressing DEF/SPACE. At the
»>>7 prompt, input SET and press ENTER to zero
the spooler and initialize the printer. Alternately,
type GO and press ENTER to see the Command
MMenu:

=) {1 ({13 <26 PRT SIDE
Select from the menu as follows:

Press F1 (==>) to scroll forward through the
data in the buffer. Hold the F1 key down for
continuous scrolling. Press ENTER to exit to the
Command Menu.

Press F2 (<{1) to move backwards by one
character. Press ENTER to return to the Command
Men.

Press F3 (<13) to move backwards by a half
screen (13 characters) Press Fd (<(26) to move back
by a full screen. Either function may be terminated
by pressing ENTER.

Press F5 (PRT) to print normally at CSIZE 1.
This gives a 36 column format which is great for
networks such as Compuserve, The Source or Dow
Jones.

Press F6 (SIDE) to print sideways. Respond with
@ 10r 2 to the prompt for CSIZE. A 1 will start the
printer in an 84 column by 20 lines per page format.
A 2 will print in a 42 column by 10 lines per page
arrangement.

Once in the print mode (Initiated by either FS or
F6), press BREAK to stop printing. DEF/SPACE
may then be used to re-initialize the printer or
re-run the program.

If you want to save data on cassette tape for
future use, set up the recorder as if to CSAVE inthe
usual manner. At the >>>7 prompt type SAVE and
press ENTER. Respond to the prompt with an
appropriate file name, Press ENTER at the end of
the name to send date to the tape recorder. If the
data buffer is not completely filled, listen to the
audio sound made by the PC as the data is
transmitted. when the sound becomes a steady
tone, no more data is being sent. Press BRE A and
then the Clear key to end the SAVE operation.
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(when RAM is full, the tape SAVE operation will
end automatically.)

To recover previously saved data, set up the
recorger as if to CLOAD in the usual manner. At
the >>>7 prompt, type LOAD and press ENTER.
Input the desired filename when prompted and
conclude the name with the ENTER key. The data
will be fed to the PC. If the flle was made from a
full RAM, then the loading operation will conclude
automatically. Otherwise, a steady tone will
ingicate the end of data. Press BREAK and ClLear
to end the load operation when this tone is heard.

ATlp

If you use an acoustic mogem, such as the Radio
Shack Model AC-3, {nu can tap into the data

over the telephone lines. This can be accomplished
through the use of an inexpensive In-line telephone
pickup, Record the data on tape. The recorded data
can then be played back through an earphone that
has been mounted in foam rubber and inserted into
the modern microphone cup. with the modem in the
originate mode and the tape recorder volume set
properly, the data can then be fed Into the RS-232C
interface. with the PC in Terminal mode, you can
recelve this data as it was an actual
telephone communication. Practically unlimited
amounts of data can be stored on tape and played
back as desired for viewing and/or printing!

Program Fractlonal Base Corwversion

FRACTIONAL BASE CONVERSION

Here is a program that will convert betweenbinary,
octal, decimal and hexadecimal. It does it without
resorting to the use of double-digits (such as 10 and
15 in place of A and F) It has fractional

21B:L=s LEN (HSC1Y):WSC1)
=**1x=@:Y=@: I[F L=@
THEW 258

220: M= INT (WMAsCYeY=C((Ms
Cl=-dial)iti=K1H=2:T$(
S)= STRS (¥): IF C=1
& GOSUB 338

230 WS L )=TS(S)+WS(1):
IF W=@ THEN 258

240:00T0 228

298: [F VAL (F$(1))=8
THEWM 328

260 USCI)=NS(L)+",. "iN=
LEN (F$(1)):P=M:X=0:
Y=8

2Ta:P=P-1

288:X= INT (FeCl:Y=(Fsl)
~KiF=Y:H=2:T$({S)=
STR$ (dy: IF C=16
G0SUB 338

e HE ISR L ISR EAE T8 3 H
IF Y=8 THEN 328

380 [F P=1 AHMD X=8 THEHN
288

318:IF P(>=1 THENW 278

328:PAUSE "AMSWER BASE "
iC: PRINT Hs$(1):

DIl WSC10%24F$(1 w2
Ay TH(24Im2DSC12Im2
282 [NPUT * BRASE: "iB:
INPUT * COWYERT TO:
*iC: INPUT " MUNBE
T "INS(1)iL= LEN (M
$C1))
JO:FOR S=1 TO L:TS$(S)=
MIDS (WEC12sSsl): [F
T$(5)="." LET R=G:8=

AGIHERT S

S8:IF R(»@ LET Fs$(l)=
RIGHTS (W$(1)sL-RIiN
$(1)= LEFTS {(W&(1l)sFR
=1)

68:L= LEN (W${1)):E=L:P
=@:X=0:Y=8: GOTO 88

TA:L= LEN (F$C1)):E=0:P
-l " K_B. T:

BB:FOR S=1 TO L:H=1

- GOTO 1@
338:IF DSC1)<>*" THEN 36
L1REM S.ETHERIDGE 6-83 98:1F P=B LET T$(S)= @
18: PAUSE * sﬁE: COMNVER MID$ (W$C1)9S5s12:E=E 348t IF H=1 LET I=1sJ=12s
TER WsF": CLEAR : -1 K=l

LB8:IF P=1 LET T$(S)=
MIDE (F$(1)95s13+E=5
wi=12

L18:IF B<»8 THEW 138

128:IF T$(S)="8" OR T$<S
J="9" LET S=L: GOTO
i

136:IF B=1& GOSUB 338

1481 d=X+ VAL (TS$(S))=BaE
! HEXT §

1S58:IF P=8 LET W$(l)=
STRE (H)

168:IF P=1 LET F${1:=
STRS (¥

178:IF ¥Y=1 THEN 288

180:GOTO 7@

L198:IF R{»@ THEM 148

200: W= YAL (W$(L1))iF=
VAL (FS{l)):Ank+F:
IF C=18 LET us(l)=
STR$ (A): GOTOD 328

338:IF H=2 LET 1=12sJ=1»

Ks=]

368tFOR D=1 TO J STEP K:
READ D$(D): HEXT D:H
=@: RESTORE

3T8:1F T$(S)=D$C1) LET T
$(5)=D%(2): RETURN

388:IF T#(S)=D$(3) LET T
$(5)=DsC(4): RETURN

390: IF T$(S)=D%(S5) LET T
$(5)=0D%(e): RETURNM

4B8: IF TH(SH>=DsC7) LET T
$(5)=D%(8): RETURM

4108:IF T$(S)=D$C(9) LET T
$(5)=D$(18): RETURN

428:IF TS(S)=Ds(11) LET
T$(5)=D8$C12>: RETURN®

430:RETURN

448:DATA "A"»"18"s"B"» "1
l! !tl l-lz-"inf"lI;!
jl‘ttjl-l‘t.iF"ilsi

Do not sell this PDF !!!
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capabilities. And, it does not require that you enter
each digitl separately.

Steven L. Etherioge, 14451 Tyler Streel
Spimar. CA 91342 subnitted this program and
adds the following general cormments.

The program is designed 1o run on a sharp 1250
or 1500. (It should do nicely on a Radio Shack PC-2
or PC-3.) To use the program, just load it and type
the command RUIN. Respond to the queries for the
base (of the number you will be inputting), the

"convert to” base and then the actual number that
You wish to have converted. The number may be up
1o 24 characters and may be integer, fractional or a
combination. (The limit of 24 characters includes
the radix point!) That is all there is to it

The program is broadly organized as follows:

Lines 10&20 Initialization and data input.
Lines 30 &40 Scan for fractional number.
L!nes 60 - 200 Convert input to decimal.
Lines210- 310 Convert decimal to final base.
Line 320 Display answer.

Lines 330 - 440 Hexadecimal translation

The program only has a few error traps, due to
the limited memory in @ PC-1250. Those with a
PC-1500 may want to add to the trapping that was
inclur:iEEEi Lo catch the use of 8 and 9 while working
in octal.

i LB e rdenagtd i e W e SR L R

*ﬁk«-ﬁfiﬁ i *v '.'-:::-: 3‘:*__5 Skl \f'\. v%'saspgg&’:‘ﬁm +

HEXADECTHAL LOADER

villiam  Delinger, Northern — Arizona
University, Jepartment of Ahysics Box 6014
Flagstars. A7 86011 submitted this program.
It may be used to load information that is in
hexadecimal notation directly into memory.
While designed primarily for the PC-1500 and
PC-2, changing the line numbers to a lower

Program Aexackecimal { Gader.

1000 REH HEXADECIMAL LOAD PROGRAH

1010 INPUT “STARTING ADDRESS=7";S

1020 INPUT “HEX=?";H$

1030 IF H4="STOP"THEN STOP

1040 L=LEN(H$)

1050 IF L<>2THEN 1130

1060 D1=ASC(LEFT$(HS$, 1))

1070 D2=ASC(RIGHTS(HS, 1))

1080 IF D1>64AND D1<71LET D1=(D1-55)*16:
BOTO 1110

1090 IF D1>47AND D1<S8LET D1=(D1-48)*16:
GOTD 1110

1100 GOTO 1130

1110 IF D2>64AND D2<71LET D2=(D2-55)+D1:
GOTO 1150

1120 IF D2>47AND D2<S8LET D2=(D2-48)+D1:
GOTO 1150

1130 PAUSE “WHAT?"

1140 GOTO 1020

1150 POKE S. D2

1160 $=S+1

1170 GOTO 1020

1180 END

range should also make 11 useful to PC-1250 and
PC-3 users who are dabbling with machine

language.

L

[]

METEORS GAME FOR PC-2/PC-1500

PON  rarely publishes games. However, we are
making an exception for a submission by Dawd
rergert, 4714 Chickering Avenue, Cincinnaltl, OH
45732  His combination BASIC and machine
language (hybrid) program illustrates how ML
routines can be called wpon to enhance critical
portions of a program. The program is elegant inits
playing simplicity, yet can be rather challenging --

10 Issue 28

just try getting a perfect score (10 hits) when the
game is set for its highest skill level (1}.

To play the game, imagine that you are Captain
of the spaceship that appears on the display. As you
are traveling along you suddenly encounter a
meteor shower. There are 15 meteors in the shower
but you only have 10 laser-missiles with which to
defend yourself. (You have learn to judge which
meteors will probably miss your craft!)
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Once the program has been loaded, use a RUN
command to start the action. Respond to the skill
level query according to courage. Level 4 is for
beginners. Level 1 brings on the meteors at their
fastest rate. watch out! Any meteor landing a solid
hit on your spaceship ends the game. A successful
mission on your part, brings a visual reward.

If you want to do some tinkering with the
program, variable G in line 40 controls the display
time of the laser. The laser firing is displayed viaa
ML routine that uses an exclusive OR instruction
to invert the center row of dots. Line 190 of the
BASIC program calls a ML counter that displays
the contents of the accumulator for a short amount
of time.

Good luck, Captains!

Program Melears

18: POKE &42(C8, 848 -1):GPRINT B;8
" E?ﬁ! Eqﬁ, &Ej Eﬁ !3@:‘-‘4——-9*2 IF A=128
; 8BD, £88, £41, & THEN 58
4E, &4E, 239, EB, 148: NEXT C
g4C, 277, RBB, &6 158:uWAlT 358:

28: POKE R4708, E48 GCURSOR 3:
, 877, &4A, 88, &9 GPRINT "412241
£, &12, 89, &FD, pB412241"

g6, &FD, B&AB, &C 168:CLS
D, &8, 888, &FD, 1728:60T0 238
B2A 188:CALL &4/C8
25:POKE &£47ES, 862 190:CALL £4702,6
y 86E, 801,881, 8 2BB:CLS :S=S+1:1F
B/, &FD, &EAB8, &CD a=BTHEN 228
lElﬁ:EEB:EHE:E 218:6G0T0O 84
. E»83A 22@: GCURSOR @:
27:WALT S58:PRINT GPRINT "B88@88C
"PRESS + TO FI BCIlEIE3FIEIEBC
RE" aCeseg”
38: INPUT "ENTER 5 238:UWAIT 58:

KILL LEVELS1TO GCURSOR C:

4y ":M:iCLS GRRINT "412214
49:S=0:W=0: P=0:G= PB142241"

50 240:CLS :W=l=+1:
S@:a=]:2=C((RND 6- GOTO S8

1dr,2410%18 258:WAIT 188:PRINT
GE:WAlIT M:P=P+] "YOU HIT "j;W3"
78:FOR C=155T0 & METEORS.'

STEP -2 2B8:CLS :GOTO 38
B@: GCURSOR 8: 278:CLS :WAlT A

GPRINT "B888BBC 280:FOR X=1TO 155
@CIEIE3FIEIEBC 298:GCURSOR X:

acesas” GPRINT "BBsepe
98: IF P=1B6THEN 2/ P8BCACIEIE3FI1E
) lEacacasas”

188: GCURSOR ABS (C 38@:NEXT X
-1):GPRINT A3;A 318:WARIT S8:PRINT

118: 1F INKEYS$ ="+' “¥Ou nADE 1T!'"
aND S<IBTHEN | :GOTO 3@
= 1%] STATUS | 829

128: GCURSOR ABS (C

Do not sell this PDF !

FROM THE HIP POCHET
Our readers write to share information with others.

Time

The Sharp PC-1500/Radio Shack PC-2 TIME
function Is a good calendar clock. But it may take a
moment or two to interpret a display llke
70403.0017 at 3 AMor when there are distractons.
One remedy is to use the Instruction Manual's
clock simulation program. But It is a nuisance 0
type this program back In each time afler one has
deleted a long program using NEW.

A belter remedy is also an interesting exampie
of the sort of small program that can be executed
via Reserve keys. Program any two adjacent
Reserve keys as follows:

Left:  Z=(INT(TIME *100+.7)-INT(TIME/100)~1E8)Y
100@

Right: PRINTUSING™###.#4" "Date ~"INT(TIME/
100/1007 Time ="Z-12%INT(Z/13)@

(The use of .7 instead of .5 in the first INT
expression is not a misprint With the one
exception that is mentioned below, it rounds
base-60 minutes and seconds properly for a
base-10 display.)

Pressing LEF T alone gives the time, but a time
such as 2:10 PM will appear as 14.1. Pressing LEFT
then RIGHT gives a properly formatted date and
modulus-12 time. For instance, at 2:10 PM on July
4th the display would reac:

Date - 7.04 Time - 2.10

There is one minor bug. Whenever the time is 30
or more seconds past 59 minutes after an hour,
screen output will display that hour and 60 minutes
instead of the next hour (3.60, for instance, instead
of 4.00). Unfortunately, the programming also uses
up most of the reserve area memory, so that
eliminating this bug reguires simplifying the
display. Use three Reserve keys:

Left: (Asabove)

Next: Z=Z+A4%Z-INTZ«6)@

Rignt: PRINTUSING™### 24 "D AINT(TIME/100)/
100" T™:Z-12=INT(Z/13)@

| prefer the first program.
Arthur L. Thamas
Lniversity of Kansas
307 Sunmerrield Hall
L awrence. KS 66045
/0 Ports

1 have found the handshake signals of the CE-158
serial interface make convenient one-bit Input and
output ports for the Sharp PC-1500.

The example provided here uses the Request-
To-Send (RTS) signal from pin 4 on the RS-232
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connector. This pin is connecled 1o a diode and a
2.2% resistor and then to a solid state relay as
shown in the accompanying diagram. In this way
the low voltage output of the PC-1500 can be used
to control a 110 V.AC. device, The BASIC
command OUTSTAT 0 will turn the relay on and the
command OUTSTAT 2 will turn it off. Or,
equivalently, these values may be POKEd at
hexadecimal location DO00E in the altermnate
memory of the PC. Machine language commands
may also be used Lo control the relay.

As indicaled in the diagram, the output from
pin 4 on the RS5-232 conneclor is used to control
the solid state relay. A suggested relay is the
Crydom Mooel D2402 (priced at about $16.00 at
Newark Electronics) This relay will control AC.
currents up to 2.5 amperes, With the arrangement
shown, about 1.6 milliamperes s drawn from the
CE-158 interface when the potential difference at
the D.C. input 1o the relay is about 3.6 volts. This
current is well below the limiting value of the
SN75188 driver chip in the Interface, which is
approximately 10 milliarnperes.

The BASIC program is a simple example
illustrating that the latched port can be used to
turn ona 110 V.AC. light after an elapsed time. The

first three lines of the program prompt the user for
the hour, minute and second. The program then
goes into a loop and will turn on the light at the
requested time. Of course, a more sophisticated
type of control program could be written, but this
tllustrates the method,

10 : INPUT "HOUR=7"1

: INPUT "MINUTE=7"M

: INPUT “SECOND=7"5S

: OLS

: C=10000"H+100"M1+5

: A=TIME/100

: B<{A-INT(A)*1000000)

: IF B=C THEN OUTSTAT :STOP
: GOTO 60

100 : END

| have also used this general scheme to run a
slepper motor. Similarly, other signals can be input
Or output to connect the PC with the putside world.

william G Delinger
Norehem Arizana University
Department of Physics

Box 6010

Flagstaft. AZ 86011

BEZELEEE

Diagram S/l State Relay, Controlled by RS-232C Part, Activates | amp

= — - l
ap

Pin 1N914 2.% m
4 U
o P AMW—-

CE-158

R5-232 3-32 v.b.C. A.cC.
?‘I‘EC'UII .
’ 110 ¥.A.C.

30l1id State Relay

ALTERNATE CONTROL OF THE PC-1500 LCD

The liquid-crystal display (LCD) on the Sharp
PC-1500 and Radio Shack PC-2 consists of 156
columns by 7 rows for a total of 1092 points or
pixels. If you have studied the Instruction Manual,
then you know that one way 10 access individual
pixels 15 o use the GCURSOR and GPRINT
statements. The GCURSOR directive will select
the starting “column” while GPRINTprovides for
the turning on (or off) of selected dots within a
colurmn,

17 Issua 78  POCKET COAPUTER MEUSLETTER

Selecting a particular column is not difficult
because the GCURSOR parameter allows this to be
directly specified: GCLURSOR 10 directs the PC to
start displaying in column 10 (with the first column
being referred to as column zero).

Selecting a particular row within a column can
be somewhat more complicated. Rows are
numbered from top to bottom, starting with row
zero. Rows are assigned values according to a
binary positioning scheme. The top row (row 0) is
activated with a value of 1. The next row (row 1)
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