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SHARP PREPARING NEW POCKET COMPUTER

Rejiable sources report that Sharp Electronics, Inc., producer of the
poepular PC-1211 and Radio Shack TRS-80 versions of pocket com-
puters, is just about ready to release an exciting, dramatically enhanced,
new pocket computer. The upgraded unit will be designated the
Sharp PC-1500.

Preliminary reports indicate that the new device will rival the capa-
bilities of the recently announced RL-H1000 Hand Held Computer
marketed by Panasonic.

For starters, the PC-13500 will have incrcased memory capacity. It is
reported to contain 16 kilebytes of ROM memory centaining an im-
proved BASIC language and operaling system plus approximately
3.5 kilobytes of user-programmable memory. Additionally, expansion
units will allow more memory to be coupled to the system.

A specially-desipned 8-bit CPU using CMOS technology is ai the
heart of the new unit.

The machine will be housed in a “pocketable’” case that is slightly
larger than the current PC-1211. Measurement figures of approximately
7 inches by 3.5 inches by 1 inch have been reported. A QWERTY key-
board arrangement that is somcwhat more comforiable to use than
the present PC-1211 version is also claimed, along with six special
“programmable’ keys,

BASIC language enhancements are said to include the ability to
manipulate string variables and a built-in real-time clock.

The really big news, hawever, is that the unit has been specifically
designed to interface with a varicty of peripheral devices that Sharp
will be introducing during 1382,

The first such add-on to be made available is reported to be a small
printer that will be capable of producing print-outs in four different
colors! This interface will also enable data to be stored and recovered
using an audio tape recorder, Reports indicate that this interface will
be referred to by the model designation CE-150.

Another peripheral will enable the PC-1500 to display information
on a television set or video display.

Still other add-ons will provide additional memory and the abiky
to communicate with other devices.

For instance, it has becn reported that it will be possible to simul-
tancousiy control two different tape unils so that data can be read
{from one unit while it is stored 1o a second. This will permit relatively
powerful data-handling procedures to be implemented. It has also
been ascertained that the tape units might eventually be replaced by
floppy disks or similar fast-access mass storage devices.

The PC-1500 will reportedly be available in the United States in late
Februaty or early March, 1982. A retail price of approximately $300
has been indicated. As contirmation of this information, it has been
reliably reported that the unit will be available in Japan at the start of
1982 at an equivalent LS. price of $277.00.

The CE-150 combination 4-color printer and tape cassette interface
will probably have a U.5, price of approximately $250.00.

No word has vet been obtained by PCN as to whether or not Radio
Shack: will market a version of the PC-1500. However, it is reported
that Sharp Electronics, Inc., is forming a new U.5. marketing division
to boost the sales of the PC-1500 and similar products. i
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ROUTINE PERMITS INDIRECT SPECIFICATION OF FILE NAMES

The accompanying routine enables an unskilled user to specity a file
name when saving data. Subsequently, the user can call for that same
data file to be recovered. This type of indirect file name specification
eliminates the need for a user to be familiar with the actual /G com-
mands used by the Radio Shack TRS-80 and Sharp PC-1211 pocket
computers,

The routine uses a technique submitted by Kendaf B, Stoncbrook,
811 Princeton Avenue, Lansing, MI 489715, The file name specified by
the user is first stored in the highest unused array element available in
memory. This element is then recorded as a separate data file having
the name INDEX. Immediately following this file, another data file is
recorded using the name FILE. This is the file that contains the user’s
actual data,

When a user-named file is desired, another routine reads each file
named INDEX and examines the stored array element for the name
specified by the user, When a match is found, the following file is
loaded to retrieve the desired data!l

Notes

Line 930 may be used to obtain the highest array element available
in the PC as this will vary depending on the size of the installed pro-
gram. (You can convert this line from the general case once the size ot
a program is determined,) Line 935 then places the user-defined file
name in the array element A$(C} and activates the rape unit to record
this element in a data file named INDEX. Line 940 proceeds to record
another file named FILE that contains the actual data elements that
are being stored. A GOTO or RETURN statement may be appended to
this line as appropriate for a specific application.

Recovery of a user-named file begins at line 900,

The routines illustrated use variables A, B, C, A${27) and A$(NNN}
where NNN js the highest array element available.
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PRODUCT REVIEW
AVIATION PROGRAM

Produced by: Radio Shack for the TRS-80 Pocker Computer.

List price: $24,25

Availability: Rodio Shack Computer Centers and selected Radio Shack
stores,

Reviewer: Nat Wadsworth, Editor.

Wow! I’l say it right off the top: Radio Shack has improved their PC
software since the last time | toak a good lock,

This is their package of programs for aviators. Since nebody flying
a private plane would want to try and load a program from cassette
while attempting to maintain a vector under IFR {instrument} condi-
tions, this package is designed so that all the routines reside in memory
at one time. They did it with zero memories to spare!

The package is also designed to operate with or without the printer,
You can thus work up a proposed tlight using the printer and Lake the
hardcopy as your initial flight plan. Once in the Jeft seal you can
work with just the PC fastened to your knee-clipboard. (A couple of
pieces of Velcro will do a nice job of holding the PC to the board.)

There is a lot in this package. First, vou have the standard conver-
sions that a pilot frequently requires. These include Centigrade to
Fahrenheit temperature and vice versa, statute miles/nautical milesf
kilometers, U.S. gallans to Imperial gallons and liters, etc.

Then you have alt the typical calculating functions that a pilot is
likely to need both pre-flight and in-flight. These include: true altitude
{using pressure altitude, temperature and a reference altitude), true
airspeed {using pressure altitude, temperature and indicated azirspeed],
Mach number {calculated from true airspeed and temperature} or
true airspeed {as a function of Mach number and temperature), off-
caurse correction and drift angles, true heading and ground speed
Wwith winds and enroute winds. Note that there are Mach calcutations
for you Lear jockies!

Everything operates with the PC in the DEF mode. And, wonders
of wonders, Radia Shack has even included a completely labeled
keyboard template so that you don’t have to iry and remember which
key gives you what function! Need to convert statue miles to nautical
miles? Just press SHIFT/M just as it states on the template. Need a
course correction? SHIFT/D says the template.

So, O.K,, let’s say we have been lost in the clouds for awhile and we
discover we need to use SHIFT/D. The program pops up with DOC for
“distance otf course.” Next it wants Lo know DF (distance flown} and
DTF {distance to fly). You just pull those figlures off the current leg
of your flight chart and give them to the computer, In about three
seconds the PC responds with an ATI {angle to intercept) figure. You
bank her, watch the heading indicator come around and then level your
wings on your new intercept hcading. If you want, the PC will give you
an ATP (angle to parallel your original course} and the drift angle (DA},
The three seconds or fess necded to perform the caloulations jsn't bad.
it is less than | feared would be the case when I first saw the package.

Want to determing a true course heading on a new leg? Punch in
SHIFT{H. The computer will ask for TC {true course}, TAS (true air
speed] , WD (wind direction) and W5 (wind speed). In just a few
moments the computer will respond with GS {ground speed] and
the TH {true heading) Lo steer on the leg, Simple, What a way 1o fly.

Yep, they really used their heads on this package. They even had the
good sense Lo assign a separatc variable to each of the parameters one
generally has to juggle andfor keep track of during a flight. What is
more, they even provide a complete list of the variables and their
parameter assignments and point out {in the manual} how you can
access and utilize the assignments in your own calculations.

The manual itself is only 20 pages, but it js sufficient to give any
pilot the information needed to use the package, OGnce you have been
through the manual and tried the procedures, you should be pretiy
well set just using the keyboard template as a guide.

Nice job on this one, Radio Shack. } give it a 9 on z scale of 10, Now,
if they would do the same kind of job in arcas that have broader appii-

cation for the general public, people might get the idea that PCs can be
really wseful!

INSTRUCTION EXECUTION TIMES
FOR THE RADIO SHACK TRS-80 POCKET COMPUTER

Are you trying to minimize program execution time? Speed can be
significantly affected by the proper cheice of variables, operations,
and method of transfer. This is especially true when a portion of a
program necds to be repeated a large number of times,

Noriin Rober has compiled the timing information presented here.
Remember, the actual measurements shown may vary slightly on indi-
vidual PCs, However, the relationships and relative speeds of the various
types of directives will remain essentially the same for your unit,

Watch Those Program Transfers!

Perhaps the greatest time-saving technigue is to shorten the search time
when using GOTO and GOSUB statements. A transfer to a fine number
is relatively fast when the location sought is near the GOTO or GOSUB
statement, regardfess of direction! A transier to @ Jabel is fastest when
the label is located near the beginning of program memory.

Searches for labels or line numbers can be quite slow if the search
must take place over a large number of program bytes. In some cases
a single transfer can take as fong as 2.7 seconds. If such a transfer is to
be performed a large number of times (as, say, part of a loop}, some
relocation of program lines can significantly reduce execution Lime.

The exponentiation operation is also relatively slow, taking up 1o
one second. Using AA in place of A~2, AAA in place of A3, etc.,
does more than simply speed up operation. 1t also permits the use of
negative values of A and often increases accuracy!

A Mote about Timing Measurements

Exccution times were obtained using the following method: The
reuting

1 FOR X=0T0O 189

2 NEXT X

3 BEEP1

takes 36.1 seconds to execute {on the icst TRS-80 PC). The BEEPR is
used to assist in obtaining the actual timing. If line 2 is altered to:

2 W=AWSAW=ACWS AW=ANEXT X

exccution takes 95.5 seconds. That is 59.4 additional seconds for the
1000 iterations of W=A, Thus, for purposes of the study, W=A takes
{1.0594 seconds per execution,

Storage and Recall
Storage in variables A to V takes .017 seconds longer than storage in
W to Z. However, recall of A to V takes .016 seconds [ess than recall
of W to Z! The measurement for W=A was 059, for W=W it was .075,
A=A ok .076 and A=W was .092 seconds. Storage (into W) of a con-
stant {entcred by a program statement) takes from 055 te 1530 scconds,
depending on the number of bytes making up the constant. W= takes
55 seconds.

it the number being stored is {}, then an additional .003 seconds is
required.

Variables specitied by subscript require an additional .030 seconds
it the subscript has one digit. It takes .038 seconds if the subscript has
two digits and .046 for a three-digit subscripL,

Addition and Subtraction

Execution time depends largely on the number of shifts required to
align the decimal peints and on whether the first or second number
has the larger exponent.

W=A+B or W=A-B takes from 089 Lo 300 seconds if the exponent
of B is the larger, and from 089 to 367 seconds if the cxponent of A
is the larger. An additional .001 to .017 seconds is used il shifting is
needed to normalize the calculated result.

A negative result requires an additional 002 seconds. A zero result
takes an extra .003 seconds.

If variabies having longer store or recail times are used, the execu-
tion times are modified accordingly.

Mulitiplication

Execution time depends primarily on the sum of the digits of the multi-
plier. W=AB takes from .091 to .153 seconds, with .005 seconds



additional if one of the factors is zero. W=A*B takes .009 seconds
lomger than W=AB. If constants or variables having longer store or recall
times are used, then execution times are modified accordingly.

Division

Execution time depends considerably on the sum ot the digits in the
twelve-digit internally calcuiated quotient. W=A/B requires trom .120
to 193 seconds. If constants or variables having longer store or recal|
times are used, then execution times are modified accordingly.

Logical Calculations
The logical calculations A>B, A>=B, A=B and A<>B are evaluated by
calculation of A-B, The time required is .002 to .003 seconds longer
than the subtraction time.

The calculations A<B and A<=B use the subtraction B-A. These
take ,003 10,004 seconds longer than the subtraction time.

Exponentiation
The calculation of A~B is performed using 10B*LOG A, Execution
Ltirne is the combined time of the calcuiation of LOG A, multiplication
by B and calculation of the required power of 10,

Thus, calculation time for W=A~B is typically .094 seconds when
A=0. It varies from .279 secends to approximately 1.0 seconds when
A is greater than zero.

Remarks

A REMark statement is bypassed in 012 to .146 seconds, depending
on its fength.

The GOTO Statement

The statement GOTO fine number results in a search forward if Lhe line
referred 1o is greater than the current line number. The search isin the
reverse direction if the line number is less than the current [ine number.
When searching in the forward direction, execution of this GOTO direc-
tive takes .067 seconds plus .185 seconds per 100 bytes traveled. In the
reverse direction the traversing lime is .147 seconds per 100 bytes.

The statement GOTO fobe/ results in a search for the referenced line
beginning at.the start of program memory. This procedure takes .042
seconds plus 182 seconds for each 100 bytes searched. Additionally,
each label preceeding the one sought consumes .004 seconds of time.

The GOSUB Statement

The GOSUB directive requires .024 seconds jonger than the corres-
ponding GOTC statement. The extra time Is required to siore the
return address and execute the RETURN statement. Note thal the
RETURN transfer does not have to search memaory for an address.

The |IF Statement
The statement [F A takes 051 seconds it A is positive and 064 to 200
seconds if A is not positive, depending on the length of the remainder
of the line that contains the IF statement.

The statement IF [expression} takes .005 seconds less than execution
of the statement W=(expression) if the expression is positive. Otherwise
it takes 005 to .141 seconds longer.

Laops

The FOR statement using W, X, ¥ or Z {not requiring calculation to
determine loop parameters) takes from .112 to .161 seconds, with .040
to 066 seconds additional when a STEP is specified. If one of the
variables A to V is used as the control variable, the time required is .017
seconds longer.

The NEXT statement, when the mating FOR statement ends a line
and whern the contral variable is W, X, Y or £, takes ,178 seconds for
gach cycle of the loop. If the FOR statement does not end a ling, .014
seconds is added. When A through V serve as the control variable, .050
seconds is added.

Functiens
The times noted for functions do not include the time required Lo
store or recall the variable. Thus, the time shown for ABS A is the
difference in time between executing W=ABS A and W=A,

ABS A 017 to 013 seconds,

—A 012 1o .074 seconds.

SGN A 014 10 .016 seconds.

INT A D16 to 019 seconds for A greater than zero,
020 for A =0,
017 10 .020 far negative integers.
023 ta 036 for negative non-integers, The additional time
is used tor subtracting 1.

VA A56 to .159 seconds. The time depends mainly on the sum
of the digits in the resulting value.

LLOG A The time varies and depends primarily on the number of
factors of the form 2, 1.1, 1.07, 1.001, etc., whose product
equals the mantissa of A.
For A=1, the time is from .108 to about .390 seconds.
For A<1, from .035 to .108 additionai scconds is required
for the division performed in calculating LOGG A in the
farm —LOG[1/A}

LN A The time reguired is trom 035 to 108 seconds langer than
for LOG A, This is because of the division needed to calcu-
fate LN A 25 {LOG A}/,434294481903.

104 Although not directly accessible to the user, a routine thal
performs this caiculation is used by the computer in caleu-
lating EXP A and A"B.
The time to perform the function varies depending on the
number of terms of the form LGG 2, LOG 1.7, LOG 1.01,
LOG 1,001, ctc., whose sum is the fractional part of Al
Far negative values of A 1;’10—A is calculated, This divi-
sion operation adds some 035 10 108 seconds.

EXP A This is calculated as 10A™-434294481903 When A is great-
er than zero, the time ranges from .129 (o approximalely
360 seconds. For A= the time is.107 seconds. For A less
than zero, an additional 035 to .108 seconds is used.

Summary

With the timing information provided here, the sophisticated program-
mer can do a great deal to increcase the operating speed of many rou-
Lines,

A MESSAGE FOR AUTHORS

PCN invites the submission of quality programs for pocket com-
puters as well as practical application and tutorial articles of
specific interest to users of pocket computers.

PCN purchases all rights to accepted marterials at rates ranging
from $50 to 5150 per tinished page as it appears in PCA. The
payment rate is highly dependent upon the editorial and tech-
nical guality, timeliness and general suitability of the malerial
for our readers.

Please double-space all manuscript material. Include a clean
printer listing and a tape cassette copy of substantial listings.
Be sure and include a self-addressed, stamped envelope if you
desire the return of material that has been submitted for our
consideration.

We keep all materials, including cassette tapes, and provide an
Authar's Agreement when 4 submission meets our requirements.

Since all submitted material must be critically evaluated and
reviewed, il may take three Lo six weeks before any decision
regarding a submission is made.

PCHN also welcomes Jetters Lo the editor that express opinions,
provide aperating tips, programming tricks ar news and general
information of interest to fellow users of pocket computers.
Sclected material from such lctters may be published, without
monetary renumeration, as a scrvice 1o subscribers.

Plezse direct ali submissions for editarial review to:

The Editar
POCKET COMPUTER NEWSLETTER
35 Clid State Road
Oxford, CT 06483
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SUPERMARKET COMPANION

Here are twa programs for the harried supermarket shopper. Both are
for the Radio Shack TRS-80 or Sharp PC-1211 pocket computers. The
first version is for peopie who do not own or do not want to carry the
printer unit into the store. The second version is for those who would
like printed output.

Operating Instructions

After loading the program, place the computer in the DEF mode. It
you are using the printer version, be surc vou have the printer initia-
lized by pressing the ON button twice. Press the SHIFT key and SPC
1o begin,

Enter the sales tax for your state. For fnstance, it it is 6%, then
just enter 6. If it is 3.75%, then enter 3.75.

Enter the budget allowed for the current shopping trip. Once this
has been done, the printer version will output a copy of the data
inputted as you shop.

The computer will new display: ENTER AMOUNT. There are
several options that may be elected in answering this query:

1. Nom-taxgble ltem. Enter the amount of the item you are going
te purchase, Example: A loaf of bread is $1.29. You would enter 1.29.

2. Taxabie fterm, For taxable items, enter the amount as 1.29T. The
computer then automatically figures the tax. How does 1t do that? No
real mystery. During the initialization process the variable T was given
the value of your tax. If you inputted 6% for vour tax, then the vari-
able T now holds the value 1.06. Remember, the computer pre-solves
arithmetjc before acting upon it in the program. You could answer

Program Supermarket Companion

Program Supermarket Companion — Printer Version

15: KEM "<19Bl> K. SLAUGHTER®
5
[CLEAR & THMITIALIZE BLOCK]

20: CLEAR

227 IBING S HEEK. H" Cutput Cormat

L IMASE=5+2]

25: E=10"-20 E=E¢it luop command for
input wlock. (See line 120
30: PAUSE "SUPERMAHKET: COMP 1,07

q0: PARUSE "ENITIALIZE. . "

S0 INPUT "SALES TAX (AS 6.5%)7 "4

B0: IF x40 PAUSE "WHOLE NUMBERSE® (GIIT 50
Tz IF ¥=0 PAUSE “WARNING . . .7

A=Lnput variable

PALSE "SAIEs TAX . . "2
PAUSE "NOT IWITIALLZEDF:
GOTO 100

Tax=1 + decimal value ot
state sales tax. Exampla:
If stake taw ¥=6.74% taen
[L014) = 06Th. Add 1 Ea
it gives 1.0673,

Bl T=1+(.014)

90: INPUT "BUDGET LIMIT? *;B B=tudiet Limit

95: IF B<=0 BEEP L+30T0D 30
{INPUT LOCK]

100;: X0 : [ ENTER AMOUNT: "X #=Input wariable
1l0: IF X=0 GOSW 230
120z IF X=E GOITO 3N Egit flag

Z=Total acconulator

130: I=Z+%
ED RB=B—E Hefemaining of mdget
150: IF R¢=0 BEEF 1l: 1f ovar-budget display
PAUSE™WRRNING . . "3 warniryg.
PAUSEM OVER BUDGETL™:
GOSLE 200

keturn to slart of input
block Eor wobe input.

190: GOTU 160

[SUBROUTINE: DISPLAY ACCUMULATED RESULTS)

05: AEM "<19EL» K. SLAUGHTER"

Lo ¥

[CLEAR & INITIALIZE BLOCK)

20: CLEAR

22: IBTHGUEERIY A"

25; Ee10°-20

30: PAUSE "SUPERMARKET: COMESPTH 1.

40: PAUSE "INITIALIZE. . ."
50: INPUT "SALES TAX (AS 6.54)7 ;2

BO: IF Wo0 PAUSE “WHOLE MIM3ERS|":SOTO 50

T0: IF X=0 PRUSE "WARNING . . .73
PAUSE "SALES TAX . . .":
PAUSE "NOT INITIALIZED® :

GO 100
g T=1+(.014)

593: INPUT "BUDGET LIMIT? ";8
95: IF 5= 3EEF 1:30TO %0

¥ GOSUE SO0

[INBUT BLOTK]

130z X¥=0:INPUT™ENTEA AADLNT: "X
119: IF £=0 GOEE 200:G0TD 100
120: [F X=E SOT3 300

125: MGE=""INPFI"ITEM:

130: 2=E+X
140: R=B-2

150: IF R¢=Q BEEP 1:
PAUSE"WARMING . . ™3
BAUSE"CVER BULGETL®:
GO3B 200

181: PRINT M5
1B5: PRIMT X

190: 300 109

[SUBROUTINE: LISPLAY ACCIMULATED RESULTS)

200: PAUSE"TOTAL=";Z
210: PAUSETREMALMING=";R

220: RETURN

[EXIT]

300: FOH I=1 TO 3
310t PAUSE "END . . .7
d207 HEXT I

330 0SB 2H

J40: PRINTEAARKRANRNSNd kL dh ™

350: PRINT®TOTAL=",E

360: IF HCel PRINT *WER BULGET" :

370: PRINT "UNDER BUDGET" ¢
PRINT R

1B0: PRINT* M
390: PRINT"-—ENL"

305 FOR I=1 TO 3
386: PRINT* *
397: NEXT T

400: ENT

200: PRINT*T=";Z;" #=";R: Cisplay total accwnulated (Z)
RETLRN and anount of budget remaining

{Rr}

300: FOR I=1 O 3 Message flasned an display 3x

310: PAUSE "END . . M

320: NEXT I

330: GUSUB 200 Display totals one nore tlme
before terninating Progcam,

344: END

{PRI:

50¢:
Sk0:
520;
530
5401
550z
560
570:
S80:

HTER [NITIALIZATION}

FRINT™PRINTER READY . . ."
FRINT® =

PRINT" * SUPERMARKET **
PRINT® "

PRINT® TAA= ";X;"9"

PRINT" "

PRINT®BUDCET= 5™:B

MRINT *

RETURN

Dutput format
[IMAGE=T+2]

E=Exit loop oommand far
input nioce.  (SEe line 120)

¥=Input warianle

Tax=1 + decinal value of
stare sales tax.  Hdangle;
LE stata rag ¥=:6.73s T
[oI1K; = L0875, Acd
it gives 1.0E75.

b=Budget Linit

Brint initilization dats
ar printer

A=Input variacle
Mieplay tanning Letals
Exit tlag

Mi=tessaye variaole
L¥ToTal BeCumElatar

B=Remaining of oadjer

If over-bodger display
warning,

brint item IC ah pager
Print amouwt on @apert
Relaz: o SEa7T 27 anpat
olock for mors inpat.
Hote: Block exit 5 i i)

Display acownuLated total (2
Digplay anounk oF oudjet
remaining [R)

Message Elasned on display 3x

Display totals one mara tine
Lefore terminating Projram,

Frint breas Line at printer
[16 Chararbecs)

Print tokal

I1f over Dudget . . . .
Cnange neyative § o positive
Print anount over

Jump ta erd

1f wwler budget . .
Print amount under

Indicate erd on paper Lape

Aivance papsr to bear wint




any numeric input question with a formula such as: 69%1.29, if you
desired. Likewise, the computer recognizes 1.29T as 1.29*T or, in
this example, 1.29%1.06.

3, Press ENTER to Display Totals, If you do not enter a value, the
computer will display the accumulated total and the amount of your
budget that remains. You may press ENTER as many times as you |ike.

4. Enter ‘£’ to End. To exit the data input [eop and display final
totals, just enter the letter E (followed by ENTER, of course}. This
operation works the same way that using the letier 1 does when input-
ting a price. The variable E was initialized to a value that is nat likely
to be entered as an item price. When the program finds this unlikely
value it transfers control to the termination sequence,

S, Enmter o Credit, 1If you want to reverse a charge, simply enter the
value again as a4 negative number. If the jtem was taxable, don't forget
to add the T suffix. Examplic: -1.25T.

If vou use the printer version of the program, a second guestian
termed [TEM s asked. You can thus enter a briel description [maxi-
mum of seven characters) of cach purchase or credit.

i you go over budget, the computer warns you, but it will continue
Program exccution.

Imtagine the surprise on your checker's face when you hand over
yotir itemized purchase slip!

Thanks for this nicely documented package go to: Ken Sioughter,
2916 Bangor Avenue, Highland CA 32346,

TRIANGLES

When three parts of a triangle are given, including at least one side, this
program determings the missing sides and angles, as well as the area of
the triangle.

Operating Instructions

Make sure the computer is set to the DEGree mode, Note that side A
denotes the side opposite angle A, etc., in a triangle ABC. Execute the
RUN command to start the program. Enter inputs as prompted. If the
side or angle requested is not known, key ENTER alone.

An Example

Given side A=5, side C=8 and angle A=35 degrees:

SIDE A? 5
SIDE B? —
SIDE C? 8
ANGLE A? 35
ANGLE B? 5
AMNGLE C? -

The calculated resulis:
FIRST OF TWQ SOLUTIDNS:

SIDE A= 5.
SIDE B =~ 8.538329288
SIDEC=28.

AMNGLE A = 35,

AMNGLE B = 78.40466339
ANGLE C = 66.59533661
AREA = 1959183225
SECOND SOLUTION:
SIDE A=05.

SIDE B = 4.567103421
SIDEC=8.

AMNGLE A = 35,

ANGLE B = 3169533661
AMNGLE C = 113.4046634
AREA = 10.47833162

Program Motes

Variables | and | are used to keep track of which sides andjor angles
were given, Il one side and two angies are given, the Law of Sines is
used in line 20 - 22, If two sides and the angle opposite one of them
are given, the Law of Sines is used in lines 30 — 35. If two sides and
the included angle are given, lines 40 - 43 are used. Although the Law

of Cosines could be used here, the method used by the program gives
improved accuracy in certain cases. When all threc sides are given, the
angles are lound using the Law of Cosines in lines 50 — 51.

This program submitted by: Norfin Rober, 407 North Ist Avenue,
Marshalftown, f4 50158,

Program fridogics
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CORRECTION TO TIME ADDITION PROGRAM

Afurr B. Qwens was the first alert reader Lo point out that line 150 in
the Time Addition program printed on page 6 of PCN lssue 10 should
read:

150 B=10000*DCMS B

Apparently a zero was dropped in the program listing originally sent
to PCN,
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A PROGRAM FOR AVIATORS

The accompanying program is designed to take care of the tedious
calculations that aviaters perform when plotting a flight plan. The
program is specifically designed for a Radio Shack TRS-80 or Sharp
PC-1211 and should be operated in the DEF mode. Fellow these
steps:

1.Press SHIFT/A, The computer will ask for the variance from
magnetic north. Input the variance in degrees with the appropriate
sign, Use a minus sign for east variations. West variations should be
entered as a positive vajue. Press ENTER after keying the data.

2. Input the wind direction as requested.

3. Input the wind wvelocity in statute miles-per-hour. Since most
flight services report wind velecity as knots, a separate conversion
routine is provided. Use SHIFT{B te convert knots-per-hour to statute
miles-per-hour. (This should be done prior to starting this program.)

4. Enter the true air speed at which you plan to fly your craft.

. Enter the fuel burn ratc for your ship in gallons-per-hour.

. Enter the true course plotted.

. Enter the distance of the flight {or flight leg) in statute miles.

. The computer wili output: the wind correction angle [WCA),
the true heading at which to fly your ship to account For the wind,
the magnetic heading, the projected ground speed in miles-per-hour,
the estimated enroute time and the predicted fuel usage,

9. Respond appropriately to the guery from the computer con-
cerning calculations for a new flight leg.

10. If you use a printer, all the output will be printed at one time.
If vou use the PC alone, you must press ENTER after each computed
value has been displayed.

This program was submitted by: Gene Robertson, 5757 South-
western Boulevard, Hamburg, NY 14075,

5
6
2
8

Program Avigtion

ozt

20PARUSE "FLIGH
T THTA"

T THPUT *WRREIR
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.
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LINEAR REGRESSION ANALYSIS

When N pairs {X,Y} of numbers are entered, the computer displays the
slope and Y-intercept of the regression fine [also known as the feast-
squares or trend fine}. Other relevant statistical information is also
provided.

An Example of Program Operation
Given the pairs (15,37}, (18,40}, {17,40), {22,46) and {20,48). Start
the program by giving the RUN directive. Respond to program prompts
as lollows:

NO OF PAIRS? 5

Xz 16

Y? 37

x?18

Y? AR

X217

Y? 40

X? 22

¥? 46

X720

Y? 48
Information is then provided by the program as follows:

REGRESSION LINE:

SLOPE= 1.52738726

Y-INT = 14.09589042
Therelore, the eguation ef the regression line is approximately:

¥=1.527X + 14,096

The program continues to yield:

VAR .= 5.559360731

STD DEV= 2. 357829665
These are the variance and standard deviation of the errors, using the
sample values, The standard deviation is also known as the stgndard
error of estimare. Note: the program calculates these as the ynbigsed
variance and standard deviation,

The program vields still more:

CCRR = 8.962837176 E-01

Thus, the coefficient of correlation in the example is .896. The program
will now show:
S1G LEV FOR LINEARITY,
197333026 E-02
This may be interpreted as meaning that if there is no linear relation-
ship between X and Y, the probability of a sample such as the ope used
here for illustration, would be only zbout 0197, Customarily, a
prebability less than .05 is considered as sufficient cvidence thal a
linear relationship exists. At this point, it the variable T were displayed,
it would be 3.500507443. This is the Student’s T. With N-2 degrees of
freedom, which is 3 In this case, the probabitity of a value of T this
large is .097.
The program offers still maore:
95% C.1. FOR 5L.0OPE:
MIN, 0.13878151
MAX, 2316801301
The preceeding shows a 95 percent confidence interval Tor the sjope of
the popuiation regression |ine.
There is still more:
95% CI FOR CORR COEFF:
MIN, 6.69917843 E-02
mAX, 9.931811736 E-O1
The popuistion coefficient of correlation is thus maost likely between
067 and 1993 for the example data,
Now, predictions of Y for a given X may be calculated. Press the
ENTER key one more time:
GIVEN X? 16 (This number ¢chosen merely as an example.]
Y= 3B.53424658
Thus, with X=16, the regression-line value of ¥ is about 38.534. You
can get more information about this prediction, Press ENTER again:
a5% Cl FOR MEAN Y
MIN, 33.80479176
MAX, 43.2637014
95% C| FOR PREDICTED ¥Y:
MIN, 29.66448046
MAX, 47.4040127



intervals is 3.1§2446305, which is t y54 for 3 degrees of freedom, cor-
rect to about 10 digits. This vaiue may be observed by displaying the
variable T. {[t is calculated in line 30 through 39 of the program.}

This program submitted by: Norfin Rober, 407 North st Avenue,
Marshufftowsn, fA 50158,

Pragram Lincar Regression Analysis
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=LTA M = hhl'(j 4] :

LU THEIT "7 ¥ 5 T THed 4510 ANY BASE CONVERSION PROGRAM
He ™ "iVigm SHE0TH 40 Emerich Auersbacher, 41 King Strect - Apt. 2, Believitie, NJ 07109
A+ Bl O IV Ty, ST0SR1 AR provided this program thal converts any number (fractional parts, Loo)
CHnn s =T e £lTd 40 in base A to its equivaient in tase B. The bases A and B can range (rom
E=E4+9YYIMEXT L T=2, 44821 LES 2 to 100, A special feature of this program is that the number to be
- T. ! ﬂ‘T[} 4 U canverted is inputted in its entirety instead of digit by digit. This makes

LaiFfh—pns =D o i RS the program easy to use. {The secret to this capability is a “parser” in
~-QErH=EM-BE: : the program that separates the digits and examines them one at a time!}
-2 el A TF Js T O F Mote: When the base is in the range 11 to 100, two positions are

i sl FH-GG b 2 Vg
FEi: Gz Meet PRINT *58% O
SFiLsCE-aMs s LI, FUR SLOF

allocated to each “digit’ {symbol}, Make sure you remember this when
interpreting results.
{ Thanks for this version of g program that a number of readers hud
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Program Ay Base Canversion

requested, Your parsing procedure provides o special touch of elegance
to its practical application, - MW,/

This infermation may be interpreted as follaws:

When X=16, the “best guess’ for Y is 38.534. When X=16 ithe
mean vajue of Y should be between 33.80 and 43.26. In an individual

case, Y may be expected to fall between 29.66 and 47.40.

The value of Student’s T being used in determining these confidence
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AM ELECTRONIC CARD DECK

Emerich Auersbacher, 41 King Street - Aptr. 2, Befleville, N} 07108,
sent in this combination card shuffling and dealing program. Te “draw™
a card at random froam the "electronic deck,” just press the ENTER
button. (After, of course, you have started the program with the RUN
command.) Continue pressing the ENTER key to get as many cards
dealt as needed. Once a card has been displayed, it will not show up
again unfess the deck is reshuffled. The program may be used as is to
play a number of card games. Alternately, you might want to use the
program as a subroutine in a game of your own design. Note that the
program displays a card by both rank and suit such as:

CARD:

Program Cards
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OPERATING TIP SPEEDS INSERTION OF NEW STATEMENTS

You can store a string of dashes using a reservable key, for instance:
SHIFTSPC: — ——— e

When you want t¢ insert something new in an existing line, key in a

SHIFT INSert at the appropriate point, then hit SHIFT SPC to drop

in the string of dashes. Key in the new characters right over the dashes

and eliminate unuscd dashes with spaces. Submitted by George Fergus

‘ 35 Qld State Rd, Oxford, CT 06483

FROM THE WATCH POCKET

Sinclair Research Limited reports setiing over a quarter of a million of
their ZX81 personal computers in less than a year, Safes of it and its
predecessor, the ZX580, total more than 400,000 units. While the unit
doesn't quite fit in a pocket, it is pretty small and weighs in at just 12
ounces, Apparently a lot of PCN readers are interested in the unit, Of
course, a lot of the routines presented herein are readily adaplable to
the ZX80 or ZX81. For mare information on the ZX8&81 write directhy
to Sinclair at 50 Staniford Strect, Boston, MA 02174, The phone
number is (617} 742-4826. The unit is only sold by mail order at the
present time in the United States, They are doing just fine, though,
maving some 4,000 units per week!

It didn't take long for my prediction of last month to come true.
The Sharp PC-1500 represents a new generation of PC, The price
range of $300.00 is sure to please many. Yes indeed, 1982 is going to
be an exciting year for pocket computer enthusiasts!

By the way, If you want to be among the first to get your hands
on a PC-1500 in the U.5,, better get a cali in to Mort Rusenstein at
Atlantic N.E. Marketing. The phone number is (617} 632-0285. He
indicates they are scheduled to get some of the first units released.
However, all he can do right now is reserve a unit in your name.

| bave rcceived several firm reports that Hewlett-Packard is cir-
culating some pre-production versions of a HHC. This unit sounds
intriguing with reports that it will be able Lo handle 32K of memory.
HP has alse developed a system that will enable its HHCs and even
some of its calculators to interface directly with its larger computers.
The portable units can thus acquire data in the field, dump it into a
larger machine for processing, and retrieve that information to main-
tain a current, condensed data base.

Programs for pocket computers fared much better in the popular
tradc press the past month. 80 Microcomputing has a whaole slew of
PC programs in the December, 1981 issue. They inciude a Metric/
English Conversion program, a Depreciation Analysis routine, a pro-
gram that calculates Loan Paymentfinterest, another that performs
Investment Calculations and 4 program you can use on visits to the
supermarket called Sharp Marketing. While most of these types of
applicatians have been covered in previous issues of PCN, vou might
wanl to lake a ook at anather programmer’s approach.

Interface Age has several PC articles in its January, 1982 issue. Bob
McEfwein has a well documentcd version of a game called Bagles Plus
One, Dgvid 0. Busch presents @ program that keeps track of gasoline
usage, miies-per-gallon performance and other statistics when on an
automobile trip.

Cass R, Lewart has a PC program in the December 15, 1987 issue
of Electronics, page 159, that delermines suitable scales for compuier-
generated plots.

Missouri Indexing, Inc,, 7 Wuich Hilf Rood, 5t Lowis, MO 63124, has
published a reference called the fradex. There are some 30,000 entries
in it covering some & years of articles, editorials and columns from over
800 issues of 45 computer-refated publications, The reference was
compiled by Williarm [l Wafface, an attorney. It utilizes a method of
indexing called Key Ward in Context. Using it yvou can rapidly logate
information for particular types of computers. For pricing and addi-
tional information write to the publisher at P. O, Box 307, St Ann,
MO 63074, The phone number is (374) 997-6470.

It is interesting to note that Panasonic is advertising their HHC as
The Link In magazines such as Fertune, As yet, | have not seen them
advertising it in the personal computer journals,

In response to requesis from readers, we are planning on having
some hardware-related articles in the near future. How would vou like
to use your PC as a simple controller? We have located a clever elec-
tronjc designer who has done amazing things with a PC in this regards.
I hope to be able to provide you with the details of his exciting work
in the near future.

Since this is the start of the second year of publishing PCN, | would
like to welcome all the new subscribers who are coming aboard with
this issue as well as thank the high percentage of Charter Subscribers
who are staying with us.

Best wishes for a successful 1982! — Nat Wadsworth, Editor
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SHARP ELECTRONICS ANNQUNCES THE PC-1500

Sharp Efectronics has announced that in February it will begin ship-
ments of its second generation pocket computer. The model has been
designated the Sharp PC-1500.

The new unit is housed in a 7-11/16 by 1 by 3-3/8 inch case and has
a weight ol slightly more than 13 ounces, It will operate for 50 hours of
four internal batteries. Power is automatically conserved when the
computer is not in use through a shut off feature that powers down the
display and CPU while still conserving the contents of memory.

The unit contains a 16 kilobyte ROM that holds the operating sys-
tem and an advanced version of the BASIC language. A total of 3.5K
of RAM is included in the unit. Of this, 900 bytes are reserved far use
by the operating system, 1850 bytes serve as the user’s program/data
area, 624 bytes are used for fixed variables A — Z {or A$ — Z$) and
188 bytes are avajlable for “‘reserve’ routines. An optional accessory,
the CE-151 Memaory Module, provides an additional 4K of user mem-
ory. This module is plugged directly into the back of the PC-1500 and
does not increase its physical size.

A custom designed CMOS 8-bit processor driven by a 1.3 megahertz
crystal clock provides fast operation. The crystal clock circuitry also
provides programmable timing functions that can indicate time to the
month, day, hour, minute and second.

The PC-1500 is capable of producing audio tones under program
controb,

The BASIC language interpreter provides the following commands:
RUN, NEW, LIST, CONT, TR ON, TR OFF, LOCK, UNLOCK,
STATUS and MEM. It supports the statements: INPUT, PRINT,
GPRINT, CURSOR, GCURSOR, PAUSE, USING, WAIT, CLS, IF. ..
THEN, STOP, GOTQ, ON. . . GOTC, GOSUB, ON. . . GOsUuB,
RETURN, ON ERROR GOTQ, FOR. . . TO. .. STEP, NEXT, END,
DIM, LET, REM, DATA, READ, RESTORE, BEEP, AREAD, ARUN,
CLEAR, RANDOM, DEGREE, RADIAN, GRAD, BEEP ON, BEEP

Photo The Sharp PC-1500 Pocket Computer Mounted in the CE-150 Printer{Piotter & Dual Cassette Interface

Faebruary

OFF. The following functions are provided: SEN, CO5, TAN, ASN,
ACS, ATN, LN, LOG, EXP, DEG, DMS, RND, SQR, SGN, ABS, INT,
Pl, LEFT$, RIGHTS$, MID$, ASC, VAL, LEN, CHRS, STRS$, POINT.
The interpreter can process two-character variables as well as two-
dimensional numeric and string arrays. It aiso provides the special
directives: INKEYS$ and TIME,

The unit sports a QWERTY keyboard with numeric pad and six
special programmable keys that may be programmed to provide up
1o 18 different functions or operations.

A 7 by 156 dot display can be programmed in a graphics mode or
in an alphanumeric text mode, producing both upper and lower case.

Sharp supplies the unit complete with a soft carrying case, a set of
four batteries, 2 keyboard templates, an applications manual and an
instruction manual.

New PrinterfPiotter with Dual Cassette Interface Also Announced

Along with the PC-1500, Sharp has announced a companion unit that
is able 1o print andfor piot in four calers as well as contral 1wo audio
cassette units!

The CE-150 is being called a Color Graphic Printer by Sharp Elec-
tronics. It is capable of operating in two mades. In the text mode, it
can output 4,5, 6,7, 9,12, 18 or 36 characters to a line al a rate of up
to 11 characters-per-second. Characters can be printed on a character-
by-character basis in the colors red, blue, green or black. In the graphics
mode, the unit is operated as an X-Y axis plotter system with a reso-
lution of 1/64 inch.

The CE-150 is controlled by the BASIC commands LLIST, TEST,
C5AVE, CLOAD, CLOAD? and MERGE, as weli as the statements
LPRINT, TAB, LF, ROTATE, COLOR, USING, GLCURSOR, SORGN,
LINE, RLINE, CSIZE, TEXT, GRAPH, INPUT#, PRINT#, CHAIN,
RMT ON and RMT OFF.

The CE-150 weighs just two pounds, runs on rechargeabie batteries,
and measures 13 by 2 by 4-1/2 inches.

Another Personagl fnformat:‘on@ product from SCELBI{ Publications.
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RADHI SHACK ANNOUNCES NEW POCKET COMPUTER

Radio Shack has cbyiously teamed up with Sharp Electronics again to
provide what it is calling the TRS-80 Pocket Computer Model PC-2.

Fhe new PC measures 1-1/16 by 7-11/16 by 3-3/B inches. kL can
operate for up to 50 hours on four internal AA batteries or be operated
using an ocptional alternating current power supply.

The new PC sports a much more powerful BASIC interpreter than
its smaller predecessor. The new interpreter and operating software
reside in 16 kilobytes of ROM within the PC-2. The interpreter exe-
cutes 42 statements, 34 functions and 6 commands. Greatly enhanced
string handling capability provides for 2-dimensional string arrays
having up to B0 characters per efement. String operations include:
LEFT$, MID3, RIGHTS, LEN, VAL, CHBR$ and STR$. While being
much more powerful, this extended version of BASIC is stil compatible
with the earlier TR5-80 PC BASIC. Thus programs prepared for the
eariter unit can be immediately loaded and executed on the PC-2! The
language provided can be extended even further by mating the PC-2
with “intelligent’” peripherals.

The PC-2 is supplied with user memaory that allows up to 1850 bytes
of storage for 4 BASIC program or data, 600 bytes of fixed data mem-
ory and 190 bytes of reserve memaory, However, the unit will also ac-
cept a piug in memory module thal will permit user storage to be ex-
panded by as much as 16K. A variety of such modules have been pro-
mised to allow a user 1o mix both RAM and ROM elements. Initjally, a
4K memory module will be available providing the PC-2 with approxi-
mately 66K of “user”memory.

The new model carries a QWERTY f(ypewriter-format keyboard
contzining 65 alphanumeric keys. Six of these keys may be program-
med to provide up to 18 functions, 18 may be operated as “'soft-
keys,” and 10 may serve as pre-programmed command keys.

The PC-2 also features a liguid-crystal display that will please many
users, In standard use, it displays full 5 by 7 dot alphanumeric charac-
ters in both upper and lower case. The display can also be addressed as
a 7 by 156 dot matrix graphics unit! Thus, special character sets and
graphics effects can be generated.

The new unit also has substantial processing speed. A specially
designed 8-bit CMOS central processar unit with a 1.3 Megahertz clock
provides an operating speed that is roughly ten times greater than the
carlicr TRS-80 Pocker Computer. The design of the system also permits
direct memory access plus the abilily to perform maskable and timer
interrupts.

Included tn the basic unit is a real time guartz clock system, The
clock can be accessed from a BASIC program or the keyboard. It can

Photo The Rudio Shuck PC-2 Pocket Computer

provide month, day, hour, minute and second timing operations and
readouts.

To facilitate its application for use as z process controller, data
logger or instrument monitor, the PC-2 is equipped with a 60-pin
inputfoutput connector that provides access to address, data, inter-
rupt, timing and CPU control signals.

Radio Shack Computer Centers, stores and participating dealers are
scheduled to begin carrying the PC-2 in the second quarter of 1982,
The price of the new Radio Shack TRS-80 Pocket Computer Mode!
PC-2 has been announced as $279.95 in the U.S.

RADIG SHACK ANNOUNCES FOUR-COLOR PRINTER/PLOTTER
COMBINED WITH DUAL CASSETTE INTERFACE FOR THE PC-2

The first peripheral announced for the new PC-2 is a combination unit
that again provides significant capability over its predecessor.

The printer/plotier portion of the unit uses a drum plotter type of
mechanism. Four miniature ball point pens are mounted on a disk.
The disk can be rotated to sefect a particular pen color, The unit is
eguipped with software intelligence that adds twenty-five BASIC
statements and commands 1o the PC-2 specifically for printing, plotting
and graphing operations. Using these special instructions, a user can
direct the unit 1o print text in nine different character sizes ranging
frem 4 to 36 characters per finc. Or, the unit may be directed te draw
full X/Y/Z axis graphics using any of the availabic pen colars.

The printerfplotter uses ordinary 2-1/4 inch wide cash-register or
calculator type paper which is inexpensive and widely available!

Resolution of the printer/plotter unit is specified at an astounding
0.2 millimeters on a grid of 216 by 512 positions, making it possible to
draw amazingly accurate pictorials and artwark.

Along with the printer/pictter is a dual cassette contrel unit. This
permits a wuser 1o simullaneously control two separate ordinary audio
cassette recarders, thus providing automatic program overlay, data
storage, chaining or acquisition of data from ane unit while storing
updated information on another. Furthermore, this interface can be
combined with a future RS-232C interface and modem so that 2
complete data communications and logging system can be assembled.

Finalty, the unit extends the 60-pin inputfoutput connecior so that
all of the operating signals fraom the PC-2 can still be accessed when
the interface is in use.

The unit is scheduled for U.S. delivery in mid-1982 and has an
announced U.5. price of $239.95.




AN INTERPOLATION PACKAGE

The accompanying program provides three methods of interpofation:
finear, Lagrangian and first or second order least squares. The teast
squares routine also provides a curve fit thraugh the given data points,
Fhe program is designed to run with the Radio Shack TRS-80 or
Sharp PC-1211 PC in the DEF maode.

Linear Interpolation

Use SHIFT/A to perform linear interpolation. Data is inputted as X,Y
pairs. The user is then prompted for a value of X and the program de-
termines Y{X). The routine is suitable for extrapofations.

Lagrangian Interpolation

Begin execution of this routine by using SHIFT/B. Input the number
of data points {(maximum is about 70) and the X and Y values far each
point. Input the value of X at which 1o find Y(X} when prompted.
Execution time is a function of the number of points inputted. This
type of interpolation fits a2 polynomial of order N-1 through the N

Program /nterpafation Package

10 "A":PAUSE "LINEAR INTERPOLATHON™:
INPUT “X1="_A"Y1=":B

20 INPUT "X2=".C,"Y2="";0:G=(D-B}/({C-A)

30 INPUT “X=" X:¥Y={X-A)*G+B:PRINT “Y=":¥:
GOTO 30

40 “B:PAUSE "LAGRANGIAN INTERPOLATION':
INPUT "“# XY PAIRS="";E

50 FOR I=1TO E:B=11+{1-1)*2:D=B+1

G0 INPUT "X0)="5AB)L Y {="ADI:NEXT I:

INPUT “X=";A
70 G=0:FOR I=1 TO E:F=1:B=11+{1-1)*2:D=B+1:
FOR J=1TOE

a0 C=11+{3-11*2:{F B=C GOTO 100

90 F=Fr{A-ACH/(A{B)-AIC))

100 NEXT J.G=G+F A(D):NEXT |

110 BEEP 1:PRINT "¥=",G:INPUT “X=";4:GOTO 70

120 “C".CLEAR:PAUSE "LEAST SQUUARES'™":
INPUT “# XY PAIRS=":A

130 FOR =1 TO AUNPUT “X(N=";X,"Y{l]=";Y:
B=B+X:C=C+X*X

140 D=D+X*X ) CE=E+X*X "X "X . F=F+Y:G=G+X"Y

150 H=H+X*X*Y:NEXT kINPUT 15T OR ZND
ORDER{1,2}"";J

160 IF J=2 GOTO 180

170 K=A*C-B*B:| =F*C-G*B:M=A*G-B*F:N=0:
GOTO 220

180 K=A*{C*E-D*DHB*{D*C-B*E}+C*{B*D-C*C]

190 L=F*{C*E-D"D)+G*(D*C-B*EJ+H*{B*D-C*C)

200 M=A*(G*E-D*H]+B*{C*H-F*E+C*(F*D-G*C!

210 N=A*(C*H-D*"GHB*(F*D-B*HIHC*(B*G-C*F}

220 X=L/K:¥Y=M/K:Z=N/K:8EEP 2:PRINT "A0=":X

230 PRINT “Al1=",¥Y:PRINT “A2=":Z

240 INPUT “X=";A:B=X+Y*A+Z*A*A:PRINT ~Y=";
B:GOTO 240
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data peoints specified. Since higher order polynomials may behave
strangely, it is best to use as few data points as possible. Extrapolation
using this routine can be risky.

Least Squares Interpaolation

Use SHIFT/C 1o perforim least sguares interpolation and curve firting.
Data is inputted as X,Y values, but the number of points allowed is
uniimited! You may then select first {linear) or second {quadratic)
order curve fitting. The coefficients of the poiynomials are calculated
by the program and displayed. Coefficients are assigned as fellows:

Y(X} = {AD} + {A1)X + [A2)X?

Coefficient A2 will always be equal to zero for a first order fit. After
the coefficients have been presented, the user is prampted Tor a value
of X at which the program will find Y{X}.

As a ruie, a least squares fit does not pass exactly through the dala
peints. Rather, it provides a smooth curve such that the sum ol the
squares af the distances from the curve to each data point is minimized.
Thus, this routine is best when experimental data is likely to have
random errors.

Having all three types of interpolation routines availzble in the PC
at one time (with room to spare) is an advantage,

These routines were provided by: Paw! T, Meredith, P.Q. Box 784,
tssagquah, WA 98027

SUPER-WUMPUS REVISITED

Gory Heidbrink, author ot the program, has replied to the suggestions

made by jfosephr P. fones, which were published in Issue 10 of PCN:
Da not alter line 5. It is used for other purpoeses that will limit the

scope of the game if modified. Do not change line 105, IF K is the same

as IF K=1, but takes less memory. Line 95 does need the colan before

GOTO 40 as stated by Mr. Jones. Change the word ARROWS in line

170 to ARROW. Now change line 200 to read:

200 W=M:GOSUB 10:GOSUB 5:T=INT {27-H/51:M=A{T)

This corrects the problem discovered by Mr. Jones while keeping an

even spread as to which reom the Wumpus wiil move,

A MESSAGE FOR AUTHORS

PCN invites the submission of quality programs for pocket com-
puters as well as practical application and tutorial articles of
specific interest to users of pocket computers.

PCN purchases all rights to accepted materials at rates ranging
from $50 to $150 per finished page as it appears in PCN. The
payment rate is highly dependent upon the editorial and tech-
nical guality, timeliness and general suitability of the material
for eur readers.

Please double-space all manuscript material. include a ciean
printer {isting and a tape cassctte copy of substantial listings.
Be sure and include a self-addressed, stamped envelope if vou
desire the return of material that has been submitted for our
consideration,

We keep all materiais, including cassette tages, and provide an
Author’s Agreement when a submission meets our requirements,

Since ali submitted material must be criticaliv evaluated and
reviewed, it may take three to six weeks before any decision
regarding a submission is made,

PCN also welcomes letters to the editor that £xpress apinions,
provide operating tips, programming tricks or news and gencral
information of interest to fellow users of pocket computers.
Selected material from such letters may be published, without
maonetary renumeration, as a service to subscribers.

Please direct all submissions for editorial review to:

The Editor
POCKET COMPUTER NEWSLETTER
35 Old State Road
Oxford, CT 06483
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CALENDAR PROGRAM

Input the month and year for any time between March, 1700 and
February, 2200 and this program will output a calendar!

S MT WTF 8§

12 3 4586
7 8 910111213
14 15 16 17 18 19 20
2122 23 24 25 26 27
28

Pragram Caferidar (Printer Version )

.15 CLEAR:F$=" 1":G$=" 2":H$=" 3":i%=" 4":1%=

" BKE=" BTILE=" 7TIMS=" 8"

20 N$=" 97:08="10":P$="11".Q%="12":R$="13""
58="14":T$="15":U%="186"

26 VE=T17WS=IBT XS 197 V=120 2821
A$(27)="22": A$(28)="23"

30 AS(29}="24":A${30)="25" A${31)="26":A${32)=
“27AS{33)="28" AS(34)=""20""

35  AS$(3I5)1="30":A%(36)="31"

40 INPUT “MONTH:";A,“YEAR:";B:E=621048:
C=365.25

45 |IF A <=2 LET D=INTI30.6*{A+13)}+INT(C*
(8-1))-E:GOTC 65

50 D=INTI30.6*(A+1))+INT BC-E

55 IF O > 1460807 LET D=D-1

60 |IF D <=73047 LET D=D+1:IF O < = 36522 LET
D=D+1

70 D=D/7:0=INT(7*(D-INT D}+1.49)

75 IF (A=41H{A=61H{A=9)+{A=11) LET C=30

BO IF (A=1}+{A=3]) H{A=B)+[A=T7)+{A=BI +H{A=10)+
{4=12) LET C=31%

90 IF A=2 LET C=28:IF (B/4=INT{B/4}}+(B/E2 < >
INT{B/E2}}=2 LET ¢=29

95 IF A=2 iF B=2E3 LET C=29

106 FOR E=1TO0 D-1:A${E436)=" —~"":NEXTE

110 FOR E=1 TO C:A$(D+E+35)=A$(E+5):NEXT E

120 BEEP3:PPRINT* SM T W T F §”

125 PRINT A${37):A$(38);A%(39)A$(40):A%{41);
A$(42);A5{43)

130 PRINT A${44);A%5(45);:A5146);A5(47):A5(48);
A${49):A%(50)

135 PRINT A${51);A$(62);A${53};A$(54): A$(55);
AS(B6);AS(E7)

140 PRINT A${5B);A$(59);A%(60);A$(61);A5(62);
A$(63);A5(64)

145 PRINT A%$(66):A5(66};A5(67);A%(68);A%(69);
ASI701:AS(71):PRINT AS(72);A${73):END

If you have a printer for your Radio Shack TRS5-80 or Sharp
PC1211 PC, then use the main listing whose output statements are
formatted to “squeeze’ each week into a 16-character line. If you want
to use the program on your PC without a printer, substitute the state-
ment lines shown in the auxiliary listing. '

Thanks for this highly useful program go to: Emerich Auersbacher,
41 King Street — Apt. 2, Belfevifle, Nf Q7108

Program Cofendar {(Afterations For Use Without Printer)

15 CLEAR:F$=" 17:G$=" 2":H$=" 3":1%=
47:08=" 5"iK$=" 6":L§=" T:M$=" B"

20 N$=" 9":0%=" 10":P$=" 11":Q$=" 12" :A%=
*rFOsE=T 14TE=" 157U 18"

25 VS 17 WE=" 1B:XS=T 197:YS=" 20728
21 AS2TI=" 227 A$(28)=" 23"

3¢ A$(29)=" 24":AS$(30)=" 25":A${31)=" 26"
A$i32)=" 27.A$(33)="" 287:A%(34)=" 29"

36  A$(36)=" 30":A$(36)=" 31"

106 FOR E=1 TO D-1:A${E+36}=" - ":NEXTE

120 BEEP3:PRINT S M F W TH F §”

PROGRAM CALCULATES RELATIVE HUMIDITY & DEW POINT

This program determines the relative humidity {in percent of satura-
tion) and the dew point. The raw inputs to the program are the tem-
peratures of a combination wet bulb/dry bulb thermometer as well as
the atmaspheric pressure. This program is derived from work initiaily
conducted by Dr, Scott Williams of Annapolis, Maryland.

You can construct a simple dry-bulb and wet-bulk psychrometer at
home, Separate two thermometers by an inch or more using 2 plastic or
wood spacer. Cover the bulb of one of the thermometers with a closely-
fitted “sock." Wet the sock thoroughly with distilled water. {¥ou can
get distitled water as run-off from your air conditioner.) Do not use
water straight from wvour drinking tap. Doing sc can result in {arge
errors.

Attach the thermometers to a short piece of string and swing them
rapidly through the air for about 30 seconds in order to take a set of
readings.

Remember that the dew point {the remperature of a surface at
which condensation will begin to occur} is a better index than the
relative humidity, since 7t usually does pot vary as the surroundings
warm or cool,

10 INPUT “DRY BULB TEMP, C'";A
20 INPUT “WET BULB, C";B

30 INPUT “PRESSURE, MB";C

40 H=B:GOSUB 500

60 E=.-(0.00066*{1+0.00115*B}*C*(A-B)
60 H=A:GOSUB 500

70 D=E*100/)

80 PRINT “R.H. "D

90 F=LOG (E/6.1078)}

100 G-237.3*F/{7.5-F)

110 PRINT “DEW PT".G

120 END

500 J=6.1078*10~{{7.5"H}/(237.3+H)}
B10 RETURN

To use the program, simply type RUN and input the data requested.
Both retative humidity and the dew point will be displayed.

This program provided by: fames K. Sparkman, [fr., 3917 Birds-
vitle Road, Davidsonviiie, MD 21035,



LOW PASS FILTER DESIGN

The program shown here will aid in the choosing of component values
for a second order low pass filter. It will also calculate the theoretical
frequency response of the filter so that you can guage its expected
performance.

The program was submitted by: Hank Librach, 52 Bufkiey Drive,
Fairfield, CT 06430,

The program will prompt the user to input the desired filter pass-
band gain, cutoff frequency in Hertz and the desireg damping. You
also select a value for capacitor Cy {as shown in the accompanying
circuit diagram). The remaining components are then determined by
the program.

The filter transfer function and other relationships assumed by the
design program are:

E 1/{RyR5C;Cy)

2+ (1/Rq + 1/Ry + 1/R3){1/C1)S + 1/{RoR4C4C))

2
K{s) =
52 + 0’-(4)05 + MOQ
x = 2f ¢ = damping factor

Formula parameters are assigned to program variables as follows:
l—!{J — H
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Program Low Pass Filter Design

Schematic Low Pass Filter
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POLYNOMIAL ARITHMETIC

You can use this program to multiply or divide polynomials. bt will also
compule integer powers of polynomials.

Instructions

Begin as follows with the PC in the DEF mode:

SHIFT M to multiply palynomials.
SHIFT D to divide.
SHIFT N to find Nth power. {N must be an integer > 1.)

Next, input the data for each polynomial degree as prompted. The
coefficients of the polynomial should be entered in order of decreasing
powers. H you lose your place, just press the ENTER key without any
data. This will give you a prompt of the degree of the term vou should
be entering.

As an example, consider the division of the poiynomial: 6x6+7x5+
11X4+30X3+10X2+3X-7 by the polynomial: 3X2+5X+‘2. First press
SHIFT D, then enter data in response ta the prompts as shown:

NUM DEG? &

? 6

? 7

? 1

? 30

? 10

? 3

? -7

DEN DEG? 2

? 3

? 5

? 2
The results are then displayed as:

QuO:

DEG 4, 2

DEG 3, 1

DEG 2, 4

DEG 1,4

DeG 0, -6

REM:

DEG 1, 26

DEG 0,5

This shows that the guotient is 2x44 X3+4X2+4X-6, with a remainder
of 25X 15,

As another example, consider finding: {2X2-3X+5]5. In this case,
start by pressing SHIFT N, then continue as follows:

DEGREE? 2
? 2
? -3
? 5
POWER? 5

It will tzke about a minute and a half on a Sharp PC-1211 for the result
io be obtained. The answer in this case is: 32X10-240x%+1120x8

5
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-3480x7 +8210x%5 - 14643%5+20525x4-21750%x3 +17500%2 - 9375 X
+3125.

Restrictions

Caiculated polynomials must be of degree less than 100,

Also, when multiplying polynomials, two times the degree of the
first polynomial plus the degree of the second, must not exceed 117.

And, for division, the sum of the degrees of the numerater and the
derominator must not exceed 117,

Plus, when calculating Nth powers, the product of [N+1) times the
degree of the given polynomial must not exceed 118.

An error message results if these restrictions are not followed.

This program submitled by: Narlin Rober, 407 North st Avenue,
Marshaiitown, 14 50158,

Program Polvromial Arithmetic
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HAVE YOU HEARD. . .

About the General who asked his PC the all important question, “Will
we win the next war or will we lose it?”

The little PC churned away for a few minutes, then finally displayed
its answer: "YES!”

“YES what?" demanded the furious General.

“YES S5IR!” responded the PC.

6

ACCOUNTS RECEIVABLE

This program was provided by: Mr, H. Nath, 101/H Block 'F’, New
Alipore, Colcutta - 700 053, India. He supplements the program with
the foltowing information.

Furpose

This program is designed to assist me during visits to business cus-
tomers. |t will display up to six biils for each of three companies.
Il can also dispiay sub-totals by customer. Since it may be used with
a printer, 1 sometimes use it to present a customer with an on-the-spot
bilf! The information held in the PC may also be saved on a tape
cassette and recalled for later use or updating.

Operation

The program should be executed with the Sharp PC-1211 or equiva-
fent PC in the DEF made. Press SHiFT /Space to dispiay a menu of
program options,

SHIFT/A s vsed 1o enter data, either from the keyboard or from a
tape, as well as to save data on a tape,

The initial query by the computer enables the operator to select
the desired option: 1o load data from a tape, save data to a tape or
input data from the keybeard, Respond to the query:

LD/SVE DATA TAPE? L/S/N
with the letter N followed by the ENTER key if yvou simply want
to input data from the keyboard.

Respond to the query for a company name using 2 maximum of
7 characters. Press ENTER,

The display will flash:

NEW FILE
OLD FILES ARE
and then display the number 1. This signities that it is ready for the
first entry for this company. (it would also show the number of the
first bill if it had been assigned previousiy.}

Press ENTER, The computer will gquery:

ALTER? ¥Y/N
If you inpuL Y at this point, the program will clear out off of the
remaining memorfes for this compeny. This can take as long as 13
seconds, depending on which bill you are examining.

Next, the program will ask you for the bill numbers, dates and
doilar amounts, Enter these in sequence as prompted. Up to six
sets of entries may be made under a company name. |f you do not
want to enter as many as six bills, then press SHIFT/X to exit the
routine.

When six sets of entries have been made, the program will auto-
matjcaily flash:

NO ROOM
and exit to the menu portion of the program.

By the way, after asking for each item of data, the computer will
display: ’

ERROR? SHFT 2
Press the ENTER key if you have not made an error in the entry.
Press SHFT/Z if you want to re-enter the data. [/ found this feature
quite irritating and would suggest that line 2 be changed to a PAUSE
statement or eliminated. The correction capability would stilf be avail-
able, but the tediousness of having to press the ENTER key an extra
time after every single entry is then efiminated. — N.W.J

Similar entries can be made for twe more cempanics.

Once data has been loaded, you use the SHIFT/B option to output
the information. When this option is selected, you once again have the
opportunity to load or save the data using a tape cassette machine,

Next, the program asks for the name of the company you wish to
review. Enter the name of a company whose bills are in the PC. The
program will check to make sure the name exists in its files. |¥ not, the
query repeats, Once a valid company name has been inputted, the
program asks:

PRINTOUT Y/N?
Answer Y if you are using a printer with your PC. (insert the name of
your own business in line 50 of the programi) The program will now
display the bill numbers, dates and amounts for the company you



Program Accounts Receivable

-t

"X END

PRINT “"ERAQR? SHFT 2":RETURN

G=G+1:RETURN

INPUT “ALTER? ¥/N ";F$:RETURN

INPUT “CO. NAME? “;E$ RETURN

PAUSE "'NC ROOM':GOTO 38

IF F$="Y" PRINT "

RETURN

IF G=2 LET G=9

iF G=3 LET G=27

IF G=4 LET G=45

RETURN

FOR A=1TO 18:A(G}=D:GOSUB 3:NEXT A:

G=G-1B:RETURN

14 INPUT "LD/SVE DATA TAPE?L/SIN ";H$:
IF H$="L"” INPUT # “RCD":RETURN

18 IF H$="8" PRINT # “RCD"

16 RETURN

18 "2 GOTCH

20 5" PRINT “SUB-TOTAL=% ';A:GOTOS57

22 IF G=27 GOTOQE

23 IFG=45GOTOE

24 IF G=63 GOTOE

25 RETURN

30 FOR G=2 TO 4:iF E$=AS$IG) GOTO A

32 NEXT G:RETURN

34 USING PRINT H;' " A$IG):GOSUB 4:1F F$=

[T T+ S T - N« | I O R N |

G e ek
WM = O

“¥Y"GOTO A
36 RETURN
38 " "PRINT "A/CS RECE{VABLE"

39 PRINT "SHFT A: INPUT”

40 PRINT “SHFT B: QUTPUT”

41 PRINT “5HFT S SUB-TOTAL"”
42 PRINT “SHFT X: EX¥T":GOTO 38

15T COMPANY
STORAGE SEQUENCE 12 3 456

B GOSUB 14

GOSUB 5:A=50:GOSUB 30

PAUSE "NO SUCH FILE”:GOTO 46

INPUT “PRINTOUT? Y/N “;F$:IF F§="v"

PRINT “XYZ INC.”:GOSUB 7:PRINT “A/C.";

ASIG)

52 GOSUB 9:A=0:E=61:USING "#u#4#4#4 . #4#"

54 GOSUB 7:PRINT “BILL NO.";A${G):GOSUE 3

§56 PRINT “DATE ";A$(G):GOSUB 3

56  A=A+AI(G):PRINT “§ "AlG)

57 IF G=62 IF A{G) GOTO 61

GOSUB 3:H=G+2:IF A[H)=0 GOTO 61

GOSUB 22:G0OTO 54

61 |IF F$="¥” GOSUR 7.PRINT "TOTAL=":
PRINT ‘% ":A:END

62 PRINT "TOTAL=$ ";A:END

64 “A” GOSUB 14

66 GOCSUB5:A=78:GOSUSR 30

68 PAUSE "NEW FILE":PAUSE “OLD FILES ARE”

69 H=1:G=2:A=86

70 GOSUB 34

74 H-H+1:.GOSUB 3.IF G=5 GOTG B

B GOTO 70

78 PAUSE “OLD FILE"PAUSE "BILL NO.S ARE":
GOSUB 9:H=1:A=88

80 GOSuUB 34

B4 G=G+3:H-H+1:E-6.GOSUB 22:GOTG 80

86 ASIGI=E$:GOSUB 9:GOSUB 13

88 H=88:INPUT "BILL NO.? (7 CHAR) ';ASIG):
GOSUB 2:GOSUB 3

90 H=90:INPUT “DATE? (MMDD-YY) ";A${G}:
GOSUB 2:GOSUB 3

92 K=92:INPUT “$="AIG):GOSLUB 2:GOSUEB 3

94 E=6:GOSUB 22:GOTO 88

£ &8 &

3RD COMPANY
12 3 456

2ZND COMPANY
1 2 3 45 6

AS(..) BILL NUMBER
A{..) DATE
Al) AMOUNT

91215 18 21 24
10 1316 19 22 25
114 17 20 23 26

27 30 33 36 39 42 | 45 48 51 54 57 60
28 31 34 37 40 43 {1 46 49 52 55 58 61
29 32 35 38 41 44 | 47 50 53 56 59 62

requested. When all the bills for a firm have been displayed, the pro-
gram will give a total of all the bills.

If you are not using a printer, press the ENTER key afier each item
has peen displayed.

You can obtain interim tolals, When the program is displaying the
amount ol an invoice, press SHIFT/S. If the program was displaying the
amount of the third biil for a company, pressing SHIFT/S would result
in a display of the sub-total of the first three tills for that firm. Press

the ENTER key to continue outputting data after using the SHIFT/S
option. {The SHIFT/S option should only be used when the amount of
a hill is being displayed.)

This program, as shown in the accompanying listing, leaves 317 steps
of memory, At least 288 steps are needed to hold the data for 18 bills,
Variables A through H are used by the operating portion of the pro-
gram. Data elements are stored in array elements as shown in Lhe
accompanying table.




SHIFFTY WORDS

David Motto, 3639 Rooseveli, fackson, Mi 49203, submitted this short
entertainment program,

What do the words PIT, ATE and HAL have in common? They can
ail be traced back to IBM. No, that large computer company didn’t
coin the use of those words. They are derived by shifting the letters in
‘IBM’ through the alphabet. For example, if | becomes ], B becomes C
and M becomes N, then 1BM is transformed to JCN. Continuing this
process yields some interesting words.

For instance, JOHN becomes PUNT. RUN transforms to FIB. OPEN
becomes STIR. Want to take a look at the situation? Just key this pro-
gram into your ‘CAB’ and plug in some words!

Operation

Place the PC in the DEF mode and press SHIFT {Space. Key in a word
that you want to try shifting. A word must not exceed 10 characters.
Alsc, note that you key in one letter at a time, pressing ENTER after
each character, Pressing ENTER alone terminates the word. After the

_original word has been inputted, the program automatically shifts ail
the letters and displays the new arrangement. If the display is too fast
for your tastes, change the PAUSE statement in line 6 to PRINT. You
will then have each arrangement displayed until you press the ENTER
button.

Program Shifty Words

187 “CLEWR : tRETHEN
PRZE " THPUT It 1 "RECK I ="K
F WOED
FaEsc+H1 INPUT
"LETTER? "i@
FCRDIIF Rk
A= THEN 4 AEEH
i TF KE<LiTHEM 23:”W h$ik)""H"
< LR
difdia=0L= F 1 24H“H“R${H)="B“
BIFR M=1T0 2 TRETURM
TROER K=1T0 L DHVIDRE K =P
H B AfdK) P RETURN
P MERT K 25 FECR D =
=IHAIE aEs BET RITTUIRN
CHANEIESIFES CTRURTE LK =R
CIiHE: [¥5 T4 TURN
HE=T M = A0 NS
TaBOTn 1 TURN
1is"m*RFCKy="E" AEC =T
RETURM P LT LR
12: "B "R CKI="Cn DT RS =R
=TURN DRATTURR
13e"CaECy="1" R1u "L AEck ="y
2 R4 T LR TRETURN
145 "I RECKI=1EN S s I R
: P HETURN ST URM
152 "E"ASCK ) ="F* R R sE: Sy S R
FRETURN SRETURN
122 "FPRECK =" 5" i HRCANAE S
: TLHe
FITU?N
IS "HRECK Y=L
AT UM
#a" I "AECI="]T"

3% Old State Rd, Oxford, CT 06483
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FROM THE WATCH POCKET

How marvelously exciting it is to see the specifications on the Sharp
PC-1500/Radio Shack PC-2. Note that while the two units are similar
in functional capability, there are some cosmetic differences. | ocbserved
particularly that the Radio Shack PC-2 has the ENTER key just to the
right of the SPACE key. | think they may regret that positioning.
Touch typists are quite likely to strike the ENTER key accidently from
farce of habit, forgetting that it is not the space bar on a typewriter.
Time will tell.

Functionally the units represent dreams coming true for many users.
The BASIC interpreter has the additions necessary for a serious unit.
Enough memory (16K} will eventually be installable in the pocket
unit so that it can be highly functional, say, on a business trip, while
helding a significant amount of data and perhaps two or three pro-
grams that can operate on that data. This is truly a pocketable unit
with enough power to serve in a completely stand-atone situation.

Perhaps the most significant aspect is that the units have been
designed with fully accessible inputfoutput pathways. The direct
memory access (DMA) capability is important, t0o. This means that
the unit will be capable of operating as the central portion of a truly
flexible, portable, individualized, personal computing system.

Individuals will be able to plug their own software-customized
units inte a variety of commonly shared applications/systems.

For instance, Radio Shack has already promised capability for
the PC-2 to operate as & communications terminal. That means you
will bc able to plug into Source, Compuserve or any of a host of other
networks, from anywhere that there is a telephone, With 16 K of mem-
ory in your pocket, you will be able to download a goodly amount of
data along with, say, a sophisticated analysis program. You might do
this at the start of an airplane trip. Use the program and data as you
traveled. Then offload the results at the end of your journey. What a
way to increase your efficiency,

DMA capability means it is only a matter of time before there are
intelligent disk systems for you to plug into. Remember, the PC-1500
is designed with software “hooks™ so that an external “intelligent”
device can expand the vocabulary of the BASIC larnguage that isin the
PC. Now, the essence of this capability is that you can considerably
lower the individual cost of computing power by sharing the peri-
pherals amongst a large group of users. You can put a few disk systems
in an office. Perhaps one for each type of commonly needed task. Indi-
vidual users then plug their own PCs into the appropriate disk system
as they need the data/programs stored therein,.

Make no mistake about it, there wili be myriads of devices coming
for you te plug your PC into, For instance, sources indicate that
Sharp is working on devices such as a television interface. But even if
Sharp or Radie 5hack didn’t provide such attachments, with those
inputfoutpui ({/O} connectors accessible, lots of firms will soen be
hard at work designing all kinds of useful gadgets for use with this
new type of powerful pocket computer.

This and That

Radio Shack has reduced the regutar price of its “old” TR5-80 PC to
$169.95. | have seen discount houses selling the Sharp PC-1211 for fess
than $150.00. Alsc, look for deals where the CE-121 cassette interface
comes with the PC at no charge.

I know of 2 number of PC users, yours truly inciuded, who have
several PCs around at all times. it is easier to keep several around loaded
with all the programs one uses frequently, rather than to have to load in
a new program three or four times a day. As the prices of PCs fall, this
practice will undoubtably increase,

80 Microcomputing continues to be anc of the few trade magazines
that regularly publishes PC articles. The January issue had three articles
including one by Guerri F, Stevens describing an exercise log program.
Another program that helps keep track of a stock market pertfolio and
a program that determines the day of the week for any date since
September 14, 1752, were also in the issue.

The March issue of Popular Computing has a nice muiti-page article
intraducing and describing the original Radio Shack TRS-80 Pocket
Computer. Better late than never, eh? — Nut Wadsworth, Editor
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THE SHARP PC-1500

An actual Sharp PC-1500 Pocket Computer arrived at PCN head-
quarters just @ few hours before this issue was scheduled to go to press.
This report, thus, represents a quickly compiled summary of our injtial
findings and reactions.

It bs Nice

This is delinitely a second-generation PC! One of the first features one
notices is the improved ease and speed with which program editing can
be accomplished. A lot of the improvements are subtle but definitely
natewarthy.

Far instance, there are just two basic machine modes; RUN and
PROgram. You only have to hit the mode key once to switch from the
one to the other, instead of cycling through four modes as in the
PC-1211. (There is a third mode, the RESERVE mode. However,
since this is generally used far less often, this mode is achieved by
pressing the SHIFT/MODE keys.)

Editing execation is virtually instantaneous. If you want, say, line
40 listed in a2 40 line program, that line comes up in the blink of an eve.
There i3 no three or four second delay to access the line. The cursor
and line scroll operations are alse much speedier. You can zip from
beginning 1o end of a 40 line program in just & few seconds using the
line scroll. Character scrolling across a line is also faster tham on a
PC-1211. This snappier editing operation is certain to be appreciated
by programmers.

Perhaps the nicest operatingfediting feature initially noticed is the
implementation of “softkeys.”" Therc are six keys directly under the
display that are user-programmable. They can act in a manner similar
to the “defined™ keys on a PC-T217, but with several significant advan-
tages. These keys are “programmed” by placing the PC in the RE-
SERVE mode, However, each key can actually be programmed for up
to three different options. The desired option is selected by a Reserve
Select key which s used to cyele 1o the desired option. The status of
the Reserve Select key is denoted by indicators on the display which
show the Roman numerals |, Il or (1. The following characteristics
make these software keys particularly powerful.

First of all, they only require the pressing of a single key, instead
of first having to press the SHIFT button.

Now, these keys can be used in the editing mode, for Instance, to
insert often used statements in a program under development, Or, they
can be used to place a command on the display. However, through the
use of a special terminating character {@), these keys can be set up to
actually execute a command. For instance, setting up a reserve key to
contain the directive:

RUN 100 @

results in your having the capability to execute a program starting at
tine 100 simply by pressing one key. (This same operation would have
taken three keystrokes on a PC-1211: pressing the SHIFT key, the
defined key and then the ENTER key.)

But wait, that Is not alll With six softkeys, each of which can carry
three functions or gperations, it could be rather difficult to remem ber
what had been assighed to all the keys. No problem. Whenever you
assign capabilities to softkeys you can also create labels that appear

March

directly above the Keys on the display! To access those labels you just
press the key marked RCL {recall]! It really brings a whole new level
of operating comfort to the £L.

Here Comes Speedy

By PC standards, the Sharp PC-1500 is fast. Three benchmark tests
canducted against the PC-1211 showed program execution to be 7
to § times faster!

A True Graphics Display

People are going to have a lot of fun with this display. Even in the
text mode it has capabilities and advantages over the PC-1211. For
instance, using the PAUSE statement {in a repetitive loop) simply
causes the display to be updated. There is ne more annoying blanking
funless you program that to occur), You can easily locate text any-
where along the display using the CURSOR directive.

Then, of course, there is the ability to address all of the individual
points {7 by 156 dots] in the display matrix. Virtually any pattern
desired can be obtained through the use of the GCURSOR and the
GPRINT statements. The status of a dat ¢an be ebhtained by using the
POINT directive. A test routine using a loop to draw a line all the way
across the 156 dots of the display exccuted in alittle under 5 seconds.
That amounts to about 30 pixels a second when the matrix is accessed
on a point basis. Graphics can actually be drawn on a column basis, so
in this mode some 200+ pixels-per-second can be manipulated. The
impression of speed, in for instance, animations, can be enhanced by
skipping columns or rows as an ohject is moved.

The display can be switched to lower case letters using the SML
{smail} key. And, with the graphics capability, vou can actually design
¥our own character set for special applications, if desired.

The Clock

The PC-1500 has a special function named TIME. You can set the time
to the month, day, hour, minute and second. Once set, this built in
clock is automatically maintained by the PC. You can then access the
time as a function under program or keyboard control. This has ob-
vious applications in programs such as appointment organizers and
reminders. You can periodically check the time and thep issue an
audio signal when appropriate.

Music To Your Ears

The BEEP functian is greatly expanded over that of the PC-1211. Not
only can the number of beeps be programmed, but also the tone {256
frequencies} and the duration {from just a “'pip'’ to more than a min-
ute). Though the volume is discrete, it is casy to program special an-
nunciator effects and those with the interest can make this little PC
play music.

There Is Lots More

It is all described in two manuals that come with the unit. A 160+
page !nstruction Manual with numerous examples, pius a 200+ page
Applications Manual thal contains about 50 compiete programs.

The Initial Summary
It is nice.

Another Personal {nformarfon® product from SCELBI Publications.
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DETERMINE TAB SETTINGS AUTOMATICALLY

If you have gver had Lo type charts or data tables, you know how frus-
trating it can be to arrange columns on 2 page neatly. Where should
you sel the tabs? How wide should the margins be? Usually it takes
several trial runs before things fit properly. But, with your pocket
computer and this program, you can literally take the guesswork out
of designing tables.

This program allows coelumns to be the same or different sizes. The
program alsa compensates for either elite type {102 characters across
an 812 inch wide sheel of paper] or pica type (85 characters on a
standard page). You can even vary the size of the paper if you want.
Simple modifications will aisa enable the program ito be used wilh
font sizes other than those mentioned.

What You Need to Know
To use the program, you need to do just a little preliminary tHinking.
The program will want to know:

1. The number of columns acrass the sheel

2. How many characters in each of the columns — so that a total in
all of the columns can be obtained.

3. I'he horizantal size of the paper. {The program defaults to 8-1/2
inches if you do not specify a size.)

Here Is an Example

lor this illustration there will be 6 columns across the paper. For the
sake of simplicity all the columns will have & character positions. The
paper width will be the standard 8-1/2 inches.

Place the PC in the DEF mode. Press SHIFT/C. This entry point
initializes alf variables in the program. Respond as iliustrated here:

Program Autamalic Tob Locator

Computer Shows What You Do

RETWRN TCO INITIAL!ZE PGM Press ENTER.

PICA OR ELITE (P/E}? Enter E and press ENTER.
TABULATION DESIGNER Program is now in the regular mode.
it is only necessary to enter the ini-
tialize mode when you change type
sizes. Press the ENTER key.

Press ENTER.

Prass ENTER since computer will de-
fault to the 8-1/2 inch size paper
being used for this example.

Press ENTER.

How wide {number of characters) do
you want the margins 10 be? The pro-
gram will warn you if you make the
rmarging too wide. Input 10 and press
ENTER here.

This example has six. Input 6 and
press the ENTER kay.

Press Y and the ENTER button for
this case.

Enter the number 6 and press the
EMTER key,

The program indicates that there will
be about 9 spaces between each of
the six columns.

USING ELITE TYPE.
HORIZONTAL INCHES?

USING 8.% INCHES.
PREF. LEFT MARGIN,

HOW MANY COLUMMNS?
ALL THE SAME SIZE?
COLUMN WIDTH (SPACES}?

MAX. SPCS./COL.=9.2

If the Spacing Is Not an Integer Value
Few typewriters can perform fractional spacing. If spacing between

“C" PRINT "RETURN TO INITIALIZE PGM”:CLEAR
Q%=X INPUT “PICA OR ELITE (P/E}? ";Q%

IF Q%="E'" LET $=12:Q%="ELITE"

(F Q%="P" LET 5-10:Q%="PICA"

{F QF="X" PRINT “ERRORI'"":GOTQ 2

* U PRINT “TABULATION COMPUTER”

PRINT “USING Q%" TYPE"

H=8.5 INPUT "HORIZONTAL INCHES? "M

PRINT “USING ";H;" INCHES.”

Lin B+ S T o T 51 B S 7~ B

—_
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H-S*H

INPUT “PREF. LEFT MARGIN? ;M
INPUT “HOW MANY COLUMNS? ;T

13 INPUT “ALL SAME SIZE (Y/NI? ":R$

14 IF R$="N" GOTO 18

15 INPUT ""COLUMN WIDTH ISPACESI? "W

- -
N

16 FOR I=1 TO T A{I+26)=W NEXT |
17 GOTO 23

18 FOR I=1 TO T:A~1+26

19 PAUSE "COLUMN 21

20 tNPUT AlA):IF AlA)> =1 GOTO 22
21 GOTD 19

22 NEXT }

23 X=0

24 FOR =27 TO (T+26)

25 X=X+A(l

26 NEXT |

27 W=X+HT-1)

28 IFW < HGOTO 30

29 PRINT “MIN. SPACES REQD: "W:GOTO 6

30 D=H-12*M}

31 IF D > X+{T-1) GOTO 38

32 PRINT "MARGIN TOO LARGE. . .

33 V={D-{X+{T-111/2:PRINT V:"=MAX, AVAIL MARGIN"
34 N=0:INPUT “PLEASE RE-ENTER MARGIN: "N
35 {F N=0 GOTO 34

36 M=N

37 GOTO 30

38 U={D-XHI(T-1)

39 PRINT “MAX SPCS/COL="";U

40 R$="X":INPUT "RE-DEFINE MARGIN {Y/N})? “"R$
41 {F R$=""X" THEN GOTC 40

42 {F RS$="N" THEN GOTO 48

43 PRINT “OLD MARGIN="M

44 N=0:INPUT ""NEW MARGIN? ;N

45 M=N:GOTO 27

46 PRINT "LEFT MARGIN=""M

47 L=M

48 FOR I=2TQ T

49 L= L+U+A(25+))

ey

B0 USING “#&gx " PRINT "COLUMN & ;1" =".L
51 NEXT ¢}
52 PRINT “--—-END RUN':GOTO B




columns is not an integer value, as in this example, use the rounded
value as the best cheice. Or, you can adjust the between column spacing
by re-defining the margins. For instance, the example problem could be
continued by pressing the ENTER key again:

Computer Shows What You Do

RE-DEFINE MARGIN [Y/N)?
OLD MARGIN=10. Press ENTER.

NEW MARGIN? Input 8 and press ENTER.

MAX. SPCS./COL.~10 Good! Have the even spacing that
was desired. Press ENTER again,
Input N so can exit with solutions.
Prass ENTER,.

Program reminds you where 10 start,
Press ENTER,

Press ENTER.

Press ENTER.

Press ENTER.

Press ENTER.

Press ENTER.

Press ENTER to return to the start of
the program, if desired.

Input ¥ and press ENTER,

RE-DEFINE MARGIN {Y/N)?
LEFT MARGIN=-8

COLUMN #2=24
COLUMN # 3 =40
COLUMN # 4= 56
COLUMN #5=72
CCOLUMN #6= 88
-—END RUN

It Can Be Handy
If you are involved with a lot of statistical typing, accounting werk or if
you design report formats for computerized jobs, this utility program
can save you a lot of time and trouble.

Submitied by: Ken Slavgirter, 2916 Bungor Avenue, Highfund, CA
02436,

AMORTIZATION PROGRAM

This program, submilted by Emerich Auersbacher, produces a complete
loan amortization schedule. All you do is input the amount of the loan,
the number of monthly payments and the annual interest rate. The
pocket computer will then give you the manthly payment needed to
repay the foan. it then gives the amount of interest duc each month,
the amount by which the principal is reduced each month, and the
principal balance at the end of each period.

Planning on buying an appliance, car or house in the near future?
Take your PC with this program in it along with you!

Program Amortization

5 BEEP 1:PAUSE " AMORTIZATION SCHEDULE"

10 CLEARNPUT “LOAN AMOUNT $:7:V,
"PERIODS:";N,"INTEREST RATE {%}:";Y

15 Y=¥/100,Y=Y /12

20 P=V Y /1-(1+Y )~ {-N})

25 BEEP 1

30 PRINT “PERIOBIC PMT= $7USING "##### &% P

35 L=V

40 FOR Z=1 TO N STEP 1:USING

45 K={1+¥}~{-Z) B=1/K*(P*{K-1}/¥Y+V}:{F B < E-3 LET B=0

48 BEEP 1:PAUSE "PERIOD “:2

50 |=8-L+P,L=B,R=P-!

60 USING “#agug s

65 PRINT "i=";1," P="RIUSING ' wsigsys o8

68 PRINT “BAL=%";B

70 NEXT Z

80 END

FAST-FOURIER-TRANSFORM

The Fourier transform 1s becoming increasingly popular as a mathe-
matical tool as programmable calculators, and now pocket computers,
have gained in capability. The Fourjer transform becomes more useful
as the number of data points increases. However, the amount of com-
putation increases as the square of the data. Using the “fast" imple-
mentation reduces the number of computations required and greatly
speeds the problem-solving process.

The compact fast-Fourier-transform program provided here leaves
20 steps of memory free even when 64 complex points are specified
as data. [Thus, there is room to modify the program slightly if you
desire a different input or output format, etc.)

Only 11 registers are Used to store intermediate values, serve as
foop counters and other program parameters. Execution speed is
quite fast: 4.5 minutes for a 32 complex-paint transform, 10.5 minutes
tor a full 684 complex-point transform.

Operation

Enter the RUN command. Respond to the prompl for “N* with the
nember of data points to be entered {maximum of 64). Respond ta
the prompt for “D” by inputting 1 for the forward transform (time
ta frequency) or =1 for the inverse {frequency to timel}.

The program is designed to use the printer unit. The data classi-
fication (FREQ or TIME] is printed as appropriate and the input of
data reguested. All points, including 7ero, must be entered. Data is
printed for verification.

When all data points have been entered a bitreversal routing is
executed. Then the transform is performed. The RADIAN statement
in ling 4 of the program separates the bit reversal routine from the
transform instructions.

Finully, the results are outputted to the printer.

Remember that the number of data points specified for a transtorm
should always be a power of two, thus you should specily and enter
cither 2, 4, 6, 8, 16, 32 or 64 points. The more points used, the more
accurate and meaninglul the resulis.

For comparison purposcs, you might want to review the FFT pro-
gram designed for a 11-59 {Texas Instrument’s) calculator that appeared
on page 233 of the May 10, 1980 issue of Electronic Design. The T1-59
version required 13 minutes to solve a 32-point transform. The program
presented here performs the same transform in onc-third the time.

This program submitted by: A. B, Chamier, & Cissbury Hill, Crawley,
Sussex, Englond RH1T 8T/

Program Fast-Fourier-Transform

1 INPUT "N=""A,"D=";0:81:C=1:GOSUB 7:1=1:FOR K=1
TO A-2:0=A

2 IF 1> KLET E=11+K:F=1141:G=A(E]:A{E}=A(F} AlFI=G:
H=A{E+AL AIE+A)I=A(F+ALAIF+AISH

3 J=N2AF ) <1 LET 1=1-4:GOTO 3

4 IFI+I:NEXT K:RADIAN:FOR K=1 TQO A/2:E=A-2K:FOR
J=12 TO 11+K:B=(J-12}D%/K:C=CQS5 B:B=SIN B

5 FCOR I=JTO J+E STEP 2K:F=1+K:G=CA{F)-BAIF+A):H=
CAIF+A)+BA(F): A{F)=A{l}-G

6 AFFAISAU+AL-H-A-AIHG ATHAI=AT+A)HHINEXT |
NEXT J:K=2K-1:NEXT K:D=-D:B=1:IF -D LET B=A

7 IF DPRINT “TIME
IF -D PRINT "FREQ
PRINT "N REAL [IMAG":FOR K=12 TO 1t+A:J=
K+A:IF CINPUT "REAL=""A{K),“IMAG="";Al))

10 G=A(K)/B:H=AJ}/B:PRINT USING “###. " ;K-11,USING
UHRE G HINEXT K:IF C RETURN
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USE OF MEMORY IN THE RADIO SHACK TRS-80 PC

The major portion of the random access memary in the pocket com-
puter resides on three ¢chips, each of which contains 512 bytes (capable
af storing 1024 hexadecimal digits). The first 48 bytes are used for the
RESERVE mode memory. The next 1424 are the regular memory used
for storage of a program or data. The next 32 bytes store the varjables
W, X, Y and Z. The last 32 bytes are used to store information and
addresses for the four fevels of subroutines and nested FOR [oops that
the PC is capable of handling. (PCN lssue 06, page 4, contains the hexa-
decimal addresses of these memory locations.)

The variables A through V, the input buffer, and display buffer are
stored on other smaller chips.

Data is stored in binary-coded-decimal {BCD} format. Sixteen hexa-
decimal digits are used to represent variable values. Two of these digits
are used to indicate the signs of the exponent and mantisse. Two are
used to store the value of the exponent. Ten are used to store the
mantissa value. Two are lefl over.

String wariables are stored in the same locations as numerical vari-
ables. One pair of digits identifies the variablc as a string. The next
seven pairs represent the seven characters making up the string. (PCN
Issue 07, page 4, provides a list of the character codes used in the PC.)

Infermation in the RESERVE memory is stored in the fallowing
format: One byte marks the beginning of a segment. The rest of the
segment is stored as character codes.

There are 256 different binary patterns that can be represented in an
8-bit byte. The PC wses about 110 of the possible combinations as
tokens for the varicus program words and characters. Several other
codes are bsed to mark the beginning and end of program lines.

The remaining possible codes, over 100, do not seem to be of much
praclical use. Many are displayed as duplicates of other characters.
Some are undisplayabie and appear to cause “'vrashes.” An interesting
exception js made by the codes AE and AF, Thesc arc displayed as
STEPS and MEMORIES respectively. The unused codes print as gques-
tion marks when fed 1o the printer, except for the codes AE and AF.
These are spetled out as Pl and SQR.

When the unused codes are placed in program memory and the pre-
gram is exccuted, many of them simply produce an error. A few appear
to act jdentically to some of the functions, For instance, the code 87
calculates arcsine. Others perform only part of a function routine. The
code B0 scems to act like COS but does not always provide the correct
sign, The codes 6B and 6F are equivalent to specifying A(27) and
A{31]. They might be of some conceivable use. However, the task of
placing these codes into a program line is so complex and time-
consuming, that it simply isn’t worth the effort as a practical matter,

This information provided by: Norfin Rober, 407 Narth 1st Avenue,
Murshalftown, |A 50158,

EXPLORING THE RADIO SHACK AND SHARP PCs

An casy way to begin exploring what takes place inside these PCs is
to use the fact that when program lines are deleted, the boundary
between program storage and data is relocated, but the previously
stored information is not erased! Thus, program lines may be deleted
and the previously storcd hexadecimal digits recalled as data or strings.

For instance, after clearing out memary with the directive NEW, try
entering the program line:
25 N=LMQ
Then, delete line 25. (Just key in 25 and ENTER with the computer
in the PRO mode.)

The program line just deleted will still be stored as the hexadecimal
pairs:

EQ 25 5E 34 5C 5D 61 00
{PCN lssue 05, page 3, describes how pairs of hexadecimal digits are
stored as bytes.)

Next, with the PC in the RUN mode, type A{204} and press the
ENTER key. This results in the unit displaying:

¥56.%543%552

This display may be explained as follows:

A variabie storage location holds 16 hexadecimal digits. These are
read from memory in the direction opposite to that in which program
bytes are read. The first three digits specify the sign and magnitude of
the exponentl. The next eleven represent the sign and digits in the man-
tissa. The final two digits, serving as the 11th and 12th digits of the
mantissa, are not displayed. Note that when displayed in this manner,
the hexadecimal digits O through 9 are represented directly, however
the hexadecimal symbols A through F are displayed as the characters
. {period), K {exponent indicator}, %, ¥, $, and .

When the hexadecimal digits are transcribed to appear in reverse
order, the result is:

0016 D5 £5 43 E5 52 0E
This can be interpreted in the following manner: The first zero indi-
cates a positive exponent value. The next two digits, O and 1, provide
an exponent value of 1. This explains the decimal paint location in the
display of A{204) above. The faurth digit, 6, indicates the mantissa is
positive in value. The next ten digits represent the mantissa value.
Those who try some experimenting will find that if the first digit is
non-zero, the cxponent is negative in sign. Negative values are repre-
sented in complementary form. If the fourth digit is 8 or greater, then
the mantissa is negative.
As an example of storage of a string, enter the program line:
581 ADF+QO
Note that the last character is the letter of the alphabet, not the digit
zero. Now delete this line. Displaying A${204) will show: U%CSE$N.
When decoded to hexadecimal pairs (see PCA lssue 07, page 4 for a
conversion table) this yields:

E5 8151543561 565F
Reversing this sequence provides:

F& 65 16 53 45 15 18 5E
The first byte here, starting with the hexadecimal symbol F, indicates
that the variable is storing a string. The remaining seven bytes represent
the characters in the string.

If you want to explore even further, try using the computer in a
mode in which program memory overlaps data memory and the loopf
subroutine registers. {Additional information regarding this technique
is in PCN lssue 04, page 2, with a correction (o the method discussed in
Issue 07, page 6.

{Noriin Rober, 407 North 1st Avenue, Marshatftown, 14 50158,
developed this method of exploring the PC, His ploneering work in this
ared is certainly appreciated by PC enthusiasts, — NW. [/

A MESSAGE FOR AUTHORS

PCN invites the submission of quality programs for pocket com-
puters as well as practical application and tutorial articles of
specific interest to users of pocket computers.

PCN purchases all rights lo accepted materials at rates ranging
from $50 to $150 per finished page as it appears in PCN. The
payment rate is highly dependent upon the editorial and tech-
nical quality, timeliness and general suitability of the material
for our readers.

Please double-space all manuscript material, tnclude a clean
printer listing and a tape cassette ¢opy of substantial listings.
Be sure and include a self-addressed, stamped envelope if you
desire the return of material that has been submitted for our
consideration.

We keep all materials, including cassette tapes, and provide an
Author's Agreement when a submission meets our requirements,

Please direct all submissions for editorial review to:

The Editor
POCKET COMPUTER NEWSLETTER
35 0Old State Road
Oxford, CT DB483
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POCKET COMPUTER INTERFACE SIGNALS

Ron Miffer, 11918 5.E. Holgate Bowlevard, Portfand, OR 87266, has
been doing some detective work on the signals used to interface with
the Radic Shack TRS-80 PC. Here is what he has discovered to date.
{The pin numbering convention s the same as that used previously in
PCN. It is reviewed in an accompanying diagram.)

Pin 1: Serjzl data output to the printer. Data is transmitted at a rate
of 500 baud. Each character s presented as two 4-bit “nibbles.” A
nibble is preceeded by a start bit. There are 4 stop bits between nibbles.
Characters are separated by 5 stop bits. The first nibble in a character
contains the four most significant bits. The second nibble contains the
tour least significant bits. Within a nibble, the least significant bit is
sent first, the maost significant is last. The character codes are the
same as those previously listed by Norfin Rober. (See PCN issue §,
page 3.)However, line numbers are not preceded by the codes EQ —
£9. Instead, the code BE heads a string when a PRINT command is
execuled or 8D when a LIST command is in progress. Data strings
are terminated by ihe code 00.

Pin 2: Indicates when the printer data buffer is full, It is sent from
the printer and tells the PC to stop transmitting. {t is normally fow. It
is brought high when the PC is 10 inhibit transmission. It appears as
though the printer has an input buffer of about 80 characters.

Pin 3: When high, print statements are routed to the printer. This
signal is apparently only sampled by the PC when the POWER ON
key is pressed fwice,

Pin 4: This signal notifies the printer that the PC has data 10 send.
It is normaliy high. Jt goes low about 3.35 milliseconds before the
first data appears on pin 1. It is kept low until about 8 milliseconds
after the last character in a Iine has been transmitted.

Pin 5: This is the Vo positive supply pin.

Figure Printer ""Hundshaking'' Logic Timing Diagram

Pin 6: Relay control signal for concrolling a tape recorder. Normally
in a high state, the signal goes low whenever a tape read or write opera-
tion is executed. [See PCA issue 4, page 1.)

Pin 7: Audio input from a tape cassette to the PC. Format is the
same as described for pin 8.

Pin &: Output from the PC to a tape cassette interface. The signal is a
square wave with a frequency of approximately 4000 Herts repre-
senting a logic high and a freguency ot 2000 Hertz for a logic low. The
baud rate is 500

Pin 9: This is the common {0 volt) reference.

Mote: Apparently the printer recognizes statement tokens in the
same manner as the PC display, Only the token code is transmitted and
tokenized words are never broken up when printed.

For a practical application of the information described here, turn to
the mext page!

Figure Pinr Numbering Convention
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Figure Format Used to Transmit Date to the Printer

[ VO First Character 1 f— Second Character o —a}
A
Start Bit } Data Bits l 4 Stop Bits l LS8 MSB,I 5 Stop Bits I M5SN LSN

Figure Waveform Transmitied to the Printer by Execution of the Staterment: PRINT A1

m L L

(note that & tow signal represents a logic true {1} condition}
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X-¥Y PLOTTER INTERFACE FOR THE SHARP PC-1211

If you have access to an analog X-Y plotter, vou may be interested in
building this interface. It allows you to otitput digitai data from a
Sharp PC-1217 or Radio Shack TRS-80 PC to the plotter.

The PC-1211 outputs data to the CE-122 printer in BCD {binary
coded decimal) format using its own hexadecimal character set. The
circuit shawn in the accompanying schematic converis this digital data
to an analog signal.

The circuit illustrated uses series 7400 low power TTL (transistor-
transistor-logic) and two digital-te-analog converters. A separate low
frequency transistor is used to isolate the pocket computer and thus
avoid any possible damage to the unit.

The circuitry coasumes about 330 milliamperes from its own 5 volt
power supply. Much of the power is consumed by the 74148 integrated
circuits. These devices could be eliminated if the data is cenveried to
octal notation using software before it js transmitted from the PC.

Ta minimize the parts caunt, the X and Y data values are limited to
the integer range 0 through 99. Because of the manner in which data
is outputted, the data must be ocutputted in the tormat: TXXYY. This
is accomplished by multiplying the X valuc by 1082, adding this to the
Y value, and then adding 10000, The latter step prevents a leading zero
in the X value from being blanked. These aperations can be combined
into a single statement:

PRINT E4+EZX+Y

[ his cffectively formats the value to be guiputted in the right hand
side of the display complete with a trailing decimal point. This value is
then outputted on the printer dala pin when the PC is fooled into
thinking it is connected to a printer.

When the PC is set to output data to a printer, it proceeds as fol-
lows: Each byte of datz is transmitted as two 4-bit “'nibbies.”” The
transmission is preceded by the value “BE" that signifies that the
communication is for the printer. Then the 24 positions of the LCD
are sent {even though the display appears blank} praceeding from left
to right. The transmission is terminated with the hexadecimal byte Q0.

Escht 4-bit nibble is preceeded by a “start” bit. Thus, the method
fs that of a simple asynchronous transmitter. The accompanying logic
timing diagram clarifics the method.

The X-Y plotter interface uses a simply asynchranous receiver to
clock data into shift registers. Since the first nibble of a decimal digit
is always 4, these nibbles are blanked oul to save hardware. At the
conclusion of each data stream {which takes 0.85 seconds) the rele-
vanl nibbles representing the X and Y data are latched into the 74LS-
273 ICs. This dala, now in parallel format, is then decoded to binary
format and fed to the DACs (digital-to-analog converters) ready for
outputting to the plotier,

While the data receiver may appear camplex because it uses Lhree

Figure X- ¥ Plarter Interfuce Logic Timing Diggram

dual monostables, this configuration actually provided the lowest iC
count. It may be necessary to adjust the timing resistor values slightly
to match the tolerances of the capacitors used as well as to compensate
for variations between PC units, since the PC-1211 does not utilize a
crystal ctock. Only the monostable oscillators marked D and E in the
schematic are really critical. The functions of the monostables are
outiined here:

The "word"” monostable (W] remains triggered throughout the
data stream. When the stream ends, the new data is latched.

The “initial’” monostable (I} blanks the initial nibble of each byte
so that only the relevant digit-indicating nibbles are captured.

Monostabie {A} blanks the first nibble of each by Le.

Monostable (B) resets the bit counter and times out the 'start”
bit that precedes each nibble.

Manostables {3} and (E] serve as an oscillator Lo clock in the four
bits of cach nibble to the shift registers.

Counter {C) stops nibbie data entry after 4 bits are received.

fn practice, small slew movements will be drawn ds straight lines be-
tween the two data points. Large sfews may result in curved lines. The
capacitor filter provided on the output of the DAC delays the onset of
this effect. The capacitor value shown provides an RC time constant of
220 miiliscconds for the DAC used and gave good results. {Remember,
it Lakes at feast 0.85 seconds between new data values due to the man-
ner in which the PC serially transmits data.)

The BASIC program that provides the data to be plotted must scale
the data points 1o be integer values in the range 0 to 99. The print state-
ment presented previously can then be used to cutput the scaled data.
The use of exponent notation and implied multiplication in the PRINT
statement saves {our bytes of program spage.

Direct PRINT statements can also be used to draw figures or charac-
ters. For instance, graph axes might be displayed using the series:
PRINT E4:PRINT 15200 PRINT 19989 :PRINT 10029:PRINT IE4

Pen lifting and Jowering must be performed manually. However, this
can be prompted in the PC's display using a dummy input statement
such as:
tNPUT “LOWER PEN"":K

A possible, option Tor those that want to dabble some more with the
hardware, would be to use the decimal point position as a pen status
flag. The USING tormat could be used to allow any digil to be placed
as the last character (in place of the decimal point}). The value of this
digit could be used to raise or lower the pen,

Other options inciude simply elimindting the binary converters and
DACs and using the remaining circuitry as a simple parallel output
device Lo control “whatever.”

Thanks for this design go to: A. . Chamier, 6 Cissbury Hilf, Crawliey,
Sussex, England RH11 8714,

Asynchronous
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Schematic X-Y Plotter Interface
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PROGRAMMING TIPS AND TRICKS

Have you ever had a problem with overflow on your pocket computer?
If you deal extensively in the fields of science, engineering or mathe-
matics, where large numbers are frequently used, chances are good that
vou have |eft problems unsolved because your computer overflowed.
Although final answers are generally likely to be within the range ef a
PC (tess than E100}, intermediate results in many cases can cause the
computer to overflow.

Want to eliminate those overflow abaorts? Sure you do. Here is a way
to get rid of most such situations: The trick is to use logarithms in all
of your calculations where overflow is likely to occur. Then use the
output routine presented here to display the results.

Suppose you were dealing with factorials. A conventional routine to
solve for tactorial values might appear as follows:

10 F=14NPUT “N?™;N

20 FOR Z2=1 TO N

30 F=F2

40 NEXT 2

50 PRINT “NI=";F

60 END

Untortunately, this standard technique overflows when N exceeds 69.
If you want to compute 350!, you are out of luck.

However, it the problem js set up using logarithms, a routine for

proyessing lactorials could appear as shown here:

10 F=LOG 1 INPUT “N?“:N

2D FORZ=1TON

30 F=F+LOG 2

40 NEXT 2

50 E=INT F:M=10~{F-INT F}

60 USING:PRINT “N!=";M"IE"E

70 END

Now the lactorial products become sums. Lines 50 and 6O convert and
format the results for output. {The USING statement is recommended,
when fines 50 and 60 are used as a subroutine, 1o cancel any previous
format.} Check it out tor yoursclf. Inputting 350! to the above routine
yields 1.235873158 IE 740.

One small note of caution: The technigue may result in the loss of
ont or mare signilicant digits in the mantissa, depending on the size
of the exponent. Generally, of course, this result is still much better
than not being abfc to get any answer at 2ll!

Speaking of Factorials

The lollowing asymptotic series approximatien can be used for the
Gamma lunction:
riNJ=eNNN/ (27/N [1+41/12N+1/288N2-139/51840N3—  + _ ]

For positive integers:

Ni=PiN+1)

Satisfactory results for all N greater than or equal to 1 can be obtained
using the first 3 terms of the above series. Now a factorial program can
be written in the form:

10 INPUT “N?":N

20 N=N+1,F=INTIEXP-N"N~N+/{2a/N1" {1+1/12N+1/288NN}}

30 PRINT “N!I="";F

4G END

What Lhis method does is eliminate the loop used in the previous
routines. Now afl values of N take approximately the same amount
of time to calculate. By the way, statemeni 20 can be vsed as a general
factorial subroutine. Or, you can put it inte REServe memory, assign it
to the N key and have your own N! buttan.

Of course, if you want to determine factorial vafues for N greater
than 69, the routine can be re-written 1o use the log method described
earlier:

10 INPUT "NZ?" ;N
20 N=N+1:F=-N*LOG EXP 1+N*_OG N+LOGI27/N)/2+
LOG{1+1/12N+1/288NN}

‘ 35 Oid State Rd, Oxford, CT 06483

30 E=INT F:M=10~{F-INT F}

40 USING:PRINT “"NI="":M:"E'";E

50 END

This routine can save quite a bit of time, yielding answers in seconds
instead of minutes, Furthermore, the limit on FOR—NEXT ioops is
999, while this routine has no such limit.

Engineering Notation
Many people find it convenient to be zble to have answers expressed
in engineering {not scientific] notation. In this type of notation, the
mantissa is normalized so that it is in the range of 1 to 1000 and the
exponent is always displayed as multiples of 3. This way, the units of
meastre are more readily apparent. Thus E-6 can be related directly
to micro {as in microfarads} or E-9 to nano(seconds), E03 to kilo,
IE06 to mega(cycles) and so forth.

A routine to format a PC display to engineering notation is shown
here:
900 Z=L0G ABS X:USING
910 E-INT Z:M=107{Z-INT Z}
920 IF E/3 < > INT{E/3} LET E=E-1:M=10*M:GOTO 520
930 M=M*SGN X:PRINT M;"E";E

To check this out to vour own satisfaction, add a statement to
input values (X} to the start of the above routine, add an END
statement to conclude the routine and try a few values. You should see
that:
3.25E7 becomes 32 5IE6
1.251E-7 becomes 125E-9

Thanks tor these choice tidbits go to: Emerich Auersbacher.

FROM THE WATCH POCKET

As you can see from the front page of this issue, the Sharp PC-1300 is
now actually availzble in the United States. | have also ascertained that
ft is now also available in Canada. The word is that the CE-150 combi-
nation Printer/Cassette Intertace will be available here, as wiil the 4K
memory module, within just a few days.

With just a few hours to foak the unit over, | am initially impressed.
it looks as though Sharp has done their homework on this model and
put in a !ot of the features that PC-1211 users have indicated Lhey
wanted in the next generation of pocket computers.

One little word ot caution to beginners who get this unit. [T looks as
though the manuais that come with the PC-1500 may have been a little
rushed. Some of the example routines/programs contain the types of
errors that indicate they were not thoroughly tested. 5o, don'l be sur-
prised if a few examples don’t work guite as stated. There is a lot of
material in these manuals, however, and most of it is undoubtably
correct.

On To Other Subjects

H. Wafker wants PC users to know that Radio Shack has advised him
not to try using the CTR B0 with the Radio Shack TR5-80 Pocket
Computer when the recorder is powered by an alternating current
source. Could be that hum or line noise interfercs with the proper
loading of programs. You might want to keep this advice in mind if
your arc having program recording or loading problems with any tape
recorder that is operated by house current. Try using a battery opera-
ted tape recorder. If this gives you improved performance, stick with it!

After prajsing 80 Microcomputing for being onc ot the few maga-
zines to carry articles and programs on PCs, | was unable to tind a
single such article in the February issue!

But, Hub McEjlwain is still plugging away in the February issue ot
interface Age. The program presented there can, among other things,
calculate how much interest vou paid on a mortgage over a specified
Lirme span.

When is Radio Shack going to have their PC-2 {equivalent of the
Sharp PC-1500} available? Scuttlebutt 1 have heard puts it at some-
time around May. If that turns out to be the case, Sharp couid do a
nice valume befare then. — Ngt Wodswarth, Editor
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PROGRAM CODES AND DECODES MESSAGES FOR PRIVACY

This program converts the Radie Shack TRS-80 or Sharp PC-1211
PC into a sophisticated pocket coder! Messages can be encoded and
decoded using a personalized keyword {secret code).

Only letters of the alphabet may be encoded, Characters in a message
are input one character at a time. A period (decimal point} is used to
signify the end of a message. Do not code spaces. Leave them out of
messages. They are generally quite easy to place a5 a message is de-
coded by the receiver.

The ability to “lock” and “‘uniock” a message is controlled by a
keyword. The key used by this program can be up to 30 characters in
length. This allows more than 2.5 to the thirty-cighth power possible
key variations. With such a large number of keys, the message becomes
guite difficult to break.

The key is specified at the starl of operations to either encode or
decode a message. Ta prevent unauthorized use, the key is erased from
memory at the conclusion of either type of operation,

A message to be coded or decoded can be of any length. The coder/
decoder is quite rapid in operation, Laking only a second or so to cipher
or decipher each character.

Some people may want to save keystrokes by replacing the PRINT
statements in lnes 85 and 120 with PAUSE statements. If this is dane,
you have to pay close attention Lo the display and write down the
output as soan as it appears. Howcver, you won't have to hit the
ENTER key after cach display. Instead, the program will be ready
for the inputting of the next character.

A Few Tests

Here are a few examples of the pragram’s operation that you can use
to make sure that the program is icaded properly.

KEYWORD: SECRET.
MESSAGE: POCKETCOMPUTERNEWSLETTER.
CIPHER: RCOLSWECYQIWGFZFKYNSFUSU
Now, reverse the process to see that you get back the right message:
KEYWORD: SECRET.
CIPHER: RCOLSWECYQIWGFZFKVNSFUSU.
MESSAGE: POCKETCOMPUTERNEWSLETTER

Here is the same message encoded using a different, longer keyword:
KEYWORD ABNFLWNBDAVWLYCLTXELWWLY.
MESSAGE POCKETCOMPUTERMNEWSLETTER.
CIPHER Z2Z2ZZZZZ7ZZZ2ZZ2ZZZZ77227277

Cun you imagine someone trying to decode 2 string of Zs without

having the key? To check your unit, put the keyword back in, key

in the string of Zs, and see that you get the proper message:
KEYWORD ABNFLWNBDAVWLYCLTXELWWLY.
CIPHER ZZ2Z7277Z77Z27ZZ7ZZZZ2222277.
MESSAGE POCKETCOMPUTERNEWSLETTER

When you are sure that you have keyed in the program properly by

performing the above tests, you are ready to put it to use. just make

sure Lhe recipient of your messages has a PC, a copy of the program and
the correct keyword. Otherwise, they are going to have a difficult time
figuring out what on earth you are talking about!

Note that the gssence of this methed is in the keyword, A person can

April

have a PC and the program, but still be essentially unable to decode a
message unless the keyword is known. So, be sure you appropriately
safeguard the keyword at all times!

Thanks for this rather novel application of a PC go to: Emerich
Auershacher, 41 King Street — Apt 2, Beflevilie, Nf 077109,

Program Message CoderfDecoder

10 PAUSE " INITIALIZING :FOR Z=1 T0 26:AlZ)=
Z:NEXT Z

15 INPUT “CODE/DECODE? {C/D}:"" ;AS(53)

20 AB{27)="A":AS{28)="B":A$(29)="C" AS(30)=
D AS(3=TETABI3Z)="F T AS{33)=G"

25  AB(A)="HTASISI="1ITAB36)="0" I ABISTI=K
:AS(38)=""L": AS{39)="M" AS{40}=""N"

30 AS1)="0" AB{42)="P " AS43)= Q" ABl44)=
“R:A$(461="5":AS{46)="T":AB{47)="U"

35  A$148)="V" . AB{49)="W" AE(B0)="X" AS(B1)=
YT oag{E2)="2Z"

40 BEEP 1:PAUSE "KEYWORD —>":A(55)-58

46 {F A{BS) > 87 LET AIB7}=A(50}:GOTO 60

50 INPUT “LETTER:";A{54):IF A{54]=0 LET A({57)=
A(55):GOTO 6O

55 A(AISE)=AI54)-1:AiB5)=AI6B}+1:GOTO 45

60 IF A${E3)="D" THEN 80

65 BEEP 1:PAUSE "CODE —-»"":A(55)-57

70 INPUT “LETTER:”,A(54}:IF A(54)=0 PAUSE
"END'":CLEAR.END

75 A(B5)=A(55)+1:IF Ai5B5) > = A{B7} LET A(b5)=58

80 AIB6)=A[A(5B)1+A4164)+9:AS(B6)=AF(A{D6)-26"
INT{A(B6)}/26)+27]

85 PRINT “"CODED LETTER: '";A%(56):GOTD 70

90 BEEFP 1:PAUSE "DECODE -->"":A{B5}=57

g5 |NPUT "LETTER:";Al54):IF A{84j-0 PAUSE
"END'":CLEAR.END

100 A{55)=-AiB5)+1:1F A{55} > = A{57} LET A{55)-58

105 A{56)-AlB4)I-AlAIBS])-11

110 IF A(S6) < 0 LET A{BE}=AI6H426:GOTO 110

115 ABIG6}=ASIAIDE}+27)

120 PRINT “DECODED LETTER: ";A${56}:GOTO 95

Another Personal fnformaﬁon@ product from SCELB! Publications,
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PRODUCT REVIEW
THE PANASONIC HHC

Produced by: Panasonjc Company,

List Price: $600.00 (4K memory version).

Avalilability : Panasonic distributors

Reviewer: David G, Motto, 3639 Roosevelt, fackson, MI 49203

| received my Panasonic HHC in 2 very large box directly from the
Panasonic Company. | was surprised at the weight of the box. | had
only ordered the hand-held unit (4K memory versicn), the battery
charger and the Microsoft BASIC cartridge. When 1 opened up the
boxes | determined why they weighed so much. These units are feavy/

Maybe that is one reason that [ feel that they zre well made. This
HHC feels like a good piece of machinery in the hand, somewhat like
the feel of a good programmable calcuiatar such as the Hewlett-Packard
model 67 that | purchased some time ago.

The HHC is bigger than other “pocket computers.” By no stretch of
the imagination can it be considered pocket-sized. It has a keyboard
with 65 keys arranged similar to a typewriter layout with the number
keys on the top row. The keys repeat automatically if held down for
more than about one-half a second. There are two shift keys. One for
upper ¢ase and one for other functions.

The display is an 8 by 159 dot liquid-crystal display matrix. There
are also seven annunciators that display the status of certain operations,
such as if the SHIFT key has been pressed. An eighth annunciator may
be activated by applications programs, The display can present up to 26
characters at a time.

The HHC comes equipped with an operating system instalied that
provides four initial operating modes. Each mode is selected from a
main menu. Ong mode directs the unit to perform as a four-function
calculater. Ancther turns it into a programmable alarm clock. A third
provides a file system. The fourth permits the running of applications
that reside in plug-in cartridges. Up to three cartridges will fit into the
back of the unit at one time. The left side of the unit holds a special
port that enables the unit to be connected to accessories.

The Panasonic HHC utilizes a 6502 microprocessor {the same type of
CPU as that used in the Apple 11, the 051 Challenger, the Commaodore
PET and other personal desktop computers} running at a clock rate of
1.3 Mhz. It is powered by rechargeable batteries.

Using the HHC

Pressing the digit “1” when the HHC is in the menu selection cycle
brings up the calculator mode. In this mode, ten-digit values may be
added, subtracted, muitiplied and divided. There is a four-key mem-
ory and a percent key too.

Menu item number 2 provides a ctockfcontroller package. A sub-
menu allows a choice of clock functions. You can (1) set alarms, (2}
review alarms, (3} acknowledge alarms, {(4) display time or (5) set time.
Time is displayed as: day {given as a three-letter abbreviation for the
day of the week}, hours, minutes, seconds, an AM or PM marker, and
then the date. The date is shown as a three-letter mnemaonic for the
menth, two digits for the day of the month and four digits for the year.
You can use these capzabilities in various ways. Need to find the day of
the week for a future appointment? }ust key in an alarm for that date.

Item number 3 on the main menu brings up a built-in file system.
Many business peopie will like this system. It allaws you to create a
file of information, add to it, update it and then search it for a specific
item. The sub-menu for this system starts with just two entries: New
File and Copy File. The first option aliows the creation of a new file
name. Once entered, this name appears as the third item in the sub-
menu! The Copy File optien allows the duplication of an entire file.

Once a file has been named, entries of up to 80 characters per
record may be made. A warning sounds when you come close to filling
up the avaijable memory space. When records are in memory, the search
key may be used to find records containing a group of characters, such
as a person’s last name. You can, of course, list the records as desired.

The faurth menu option is cailed “Run SNAP programs.' SNAP is an
assembler-like language similar in construction ta FORTH, This option
allows such appiication programs to be executed. That is about all | can
tell you about the option at this time.

2
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The Menu Expands!

When | plugged the Microsoft BASIC cartridge into the back of the unit
{which has thoughtfully been designed so that it will not go in the
wrong way!], a fifth item suddenly appeared as an option on the main
mentt! Yes, it was: Microsoft BASIC, Now, when item 5 is selected, a
sub-menu offers (1) New File andg {2} ... [N} — whatever file names
you assign to BASIC programs! It is certainly nice to have the capa-
bility of storing several separate files with different programs, each
using a favorite group of line numbers and designated by a descriptive
name.

The fact that the BASIC provided was written by Microsoft means
that it is closer to the BASIC used on many desktop computers than
that provided on maost other hand-held computers. That means there
are more pre-written programs for this HHC available at this time than
for other pocket computers.

There are some drawbacks to this language, though. Scientists and
those in the technical disciplines may be disappointed to learn that
there are no trigonometric functions provided, theugh the manuals
list programs that can be used to calculate sine, cosine, tangent and
similar functions,

The other features of this BASIC more than make up for this lack,
in my opinion. The string handling capabilities are excelient and the
ability to handle multi-dimensional arrays makes matrix handling
comparatively easy. For insiance, strings can be up to 255 characters
in length and the string functions ASC, CHR$, LEN, LEFT$, MID§,
RIGHT$,5TR$ and VAL arc supported.

Debugging of programs is facilitated by the TRACE mode ang by
meaningful two-letter errer codes.

When the 4K machine is configured with one file for programs,
no alarms set and a one-character program file name, it has 3,076
memory locations available for the storage of programs and data.
That is enough room to store some fairly complex programs.

Execution is fast. A sirmple benchmark program in the form:

1 FOR I=1 TQ 1000:NEXT |
appears to run more than 10 times as fast as the new Sharp PC-1500
packet computer. { Reaffy? — N.W.}

The Microsoft BASIC also includes the PEEK, POKE and CALL
functions. Though explained in the manual, few concrete examples
of their usage is provided. | susbect these functions may be the key
t0 accessing each dot on the display or making music on the beeper,
However, neither of these capabilities is expressiy provided as part
of the BASIC language. Other display possibilities, such as flashing
or reversing displayed characters, are explained.

Accessories

A Very necessary accessory, that must be purchased separately, is an
adaptorfcharger. 1t weighs two pounds complete with long cords that
allow use of the HHC far from an electrical outiet.

The standard HHC comes with a brown padded case, a carrying
strap and a plastic whatzis.” The latter item slips over the front or
back of the unit, but its use is not explained. | gather it guards against
coffee spills or unauthorized use,

The manual that accompanies the uni is friendly and easy to read.
it is spiral-bound, has 60 pages and seems to alsa serve as a sheaky
sales pitch by providing a set of instructians for the various accessories.
Perhaps they considered it convenient to bind them ali together, but
1 consider it develishly clever,

The accessories for the unit include a video adaptor allowing the
HHC to connect 1o a TV or video screen, an R5-232C adaptor for com-
munication purposes, a 15-column thermal printer, an 1/O expansion
unit, an acousiic modem and memory modules. An 8K module is cur-
rently available and a number of these modules may be combined in a
system,

The Bottom Line

This machine feels good! It can be equipped with a well-written BASIC
language that executes quickly and has good string functions. Qther
languages will be available soon. The built-in features such as the file
system are easy 1o use. The unit is expandable and many of the acces-
soTies are available now/



PRODUCT REVIEW
THE SHARP PC-1500

Produced by: Sharp Electronics Corporation,

List Price: < $300.00

Avaijlability : Sharp distributors,

Reviewer: David G, Motto, 3639 Roosevelt, fackson, M 49203,

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

The keyboard is typewriter-style with staggered keys. A numeric
keypad is at the right of the alphabetical keys. The only keys that auto-
matically repeat when held down (in the executive mode) are the cursor
controls, These serve the same functions as those on the earljer PC-1211
unit.

The display consists of 2 7 by 156 dot liquid-crystal matrix. In the
executive or edit mode the display scrolls up to BO characters across
its 26-character width. In the ““graphics’’ mode each dot on the display
may be individually activated through a column-addressing technigue.
The display also has a number of annunciaters that indicate the status
of the machine.

The PC-1500 has several operating modes. The RUN mode is used to
execute programs ar perform calculations. The PRO (program] mode is
used to create and edit programs. A RESERVE mode may be used to
assign operations and functions to a 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 [abeled RCL {recall) is used to bring up the key
notations when desired, Another key is used to cycle between user-
definable-key modes referred to as I, Il and Ili that give those keys
their versatility.

There is a 60-pin connector on the left side of the computer. A com-
pariment into which additional memory may be plugged is provided in
the back of the unil. Another compartment accessed from the back
houses four size AA batteries that power the unit in pertable operation.
An a.c. adaptor {optional, not provided with the unit} may be plugged
into the right side of the vnit.

A special TEIME function is provided by the computer, It holds the
date and time in the numeric format: MMDDHH.mmss where MM
represents the month, DD the day of the month, HH the hour, mm the
minute and ss the second. The interpal clock can be set by the user and
then automatically maintains the correct time.

A programmable audio 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 their earlier unit yet it is also upwards compatitble. Pro-
grams written for the PC-1217 will run on the new PC-1500 aslong as
ne tricks (such as implied multiplication) are attempted. However,
there are some differences in the manner in which variables are handled.
The PC-1500 has a separate memory area reserved for the single-charac-
ter variables A through Z and the string variables A3 through Z$%.
You can now use both the variable A and A% at the same time. The
single character string variables A$ through Z$ are limited to sixteen
characters maximum. {(Other two-character string variables, such as
AA$, can be dimensioned to hold up to 80 characters.) If you want to
use the locations set aside for variables A — Z and A$ — Z$ as part of
an array using subscripting, then the special symbol “@" is used along
with the subscript. Thus, @{1) would be stored in the location assigned
to variabie A and @$(26) would correspond to Z§.

Twao-character variables are stored in the user’s memory area. One- or
two-dimensional arrays {numeric of string) may be utilized.

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

New BASIC functions include AND, OR and NOT.

Program errors may be located by pressing the line scroll up key
immediately after receipt of an error message. There is a TRACE mode
that allows the operation of a program to be closely examined. For
instance, the values of variables may be examined after the execution
of each statement if desired. Error messages are coded as numbers. The

nice feature of being able to go backwards in a program listing has been
retained.

An INKEY}$ statement allows keyboard entries (under program con-
trol} to be made without having te use the ENTER key.

Programmers will also like the built-in hexadecimal {up to 4 digits)
conversion routine that translates to decimal values.

The PC-1500 is supplied with a black vinyl, padded carrying case and
two manuals. The Instruction Manual is better written than previous
ones, but it sometimes tends to be over-cute. The programs supplied in
the Applications Manual are sometimes re-hashes of earlier ones. Mzny
of the programs also require the use ef the accessery printer/plotter and
cassette interface andfor the 4K optional memory moduie.

An accompanying program presents the time of day each time the
PC-1500 is turned on. 1t demonstrates some of the new string hbandling
staternents available on this PC.

A second short program, for those that may already have a PC-1300,
is based on graphics produced by Michae! Lumping. It demonstrates
simple animation and sound effects.

Time Pragram

This routine, when placed
gs the first program n
memory, will automati-
cally display the current
time for a brief period
whenever the PC-1500 js

18: aRUN AT 5@:
a=TIME :6=R-18
BXINT (A-188)

20:D$="AN":Bs$=
STR$ (INT A-12
¥CINT a>12)+12
¥CINT a=8)): IF turned on  Notice the
A>=12LET D$="pP ARUN statement in fine
M 13 which Is the key to this

30:C$=LEFT$ (MID$ at:xromar."c power-on operd-
(STR$ (p-INT a ™"
3, 3, 2)+M@@", 2)

49:CURSOR S:PRINT
Bs+":"4+C+" 4
D%: CLEAR

Animated Runner Program
As an example of the type
of animated graphics that
can be executed on the
PC-T500, this routine pre-
ZENTS @ SUrprisingly smooth
aniimated display of @ man
runaing dcross the screen,
complete with sound ef-
fects, If you want to study
how the artist achieved the
fluidity, sfow the routine
down by changing  the
WAIT staterment in line 10
to read WAIT 100,

12:WAIT BA3:CLS

20:F0OR 6=PTO 149
STEP 6

4@: GCURSOR n:
GPRINT "P@gp4s
241EBFZ2EICB2Z2"

60: GCURSOR A+1:
GPRINT "@B2028
2C1EBFAEBC32 "

88: GCURSOR A+2:
GPRINT "Pgvelp
24 1EBFAE 484"

1808: GCURSOR A+3:
GPRINT "2B2870
2032FK@ar4E34p@" :
BEER Iy, 5,5

1280: GCURSOR A+4:
GPRINT "ppongs
ARZE/F3E0P8B "

140: GCURSOR A+5:
GPRINT "PBagna
4C3EOF2E3488"

16B:NEXT A:GPRINT
"RPORPBRBEBERER
ApRRa"

180: G070 2@
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PRODUCT REVIEW
SHARP CE-150 PRINTER/PLOTTER & CASSETTE INTERFACE

Produced by: Skarp Electronics Corporation,

List Price: < $2500 00

Availability : Sharp distributors.

Reviewer: Nat Wadsworth, Editor.

Clever! That is the first impression | had when starting to cxamine and
exercise the Sharp CE-150,

The printing mechanism on this machine is unigue to say the Jeast. A
plastic cylinder is notched alang its axis to hold four miniature ball-
paint pens at intervals of 90 degrees around its circumfcrence. These
pens are about one inch in length, stightly less than T/4 inch thick in
the barrel portion, and are supplied in four colors. When installed on
the plastic cylinder the pens look similar to bullcis mounted in a re-
vulver,

The tip of each pen fits through a delicate metal membrane that
serves to hold the point firmly while aiso acting as a return spring.
When resting, the pens are positioned a fraction of an inch away trom
the writing surface of the paper. However, when a pen is positioned
4t the top of the plastic cylinder {or drum, if you prefer), the back of
the pen is contacted by a small lever or hammer. This {ever presses the
pen forward whenever printing or drawing takes place. When the fever
is not activated, the thin metal membrane at the tip of the pen pushes
the pen back Lo its resting {non-writing) position.

The paper-feeding portion at this unit is also somewhat unique.
As the paper passes around the main printing platten it is gripped
tightly on cach side by sprockeis. The points of these sprockets ac-
tually lteave tiny pin-prick marks along the sides of the paper about
1/16 of an inch trom the edges. This gripping method enahles the
paper to be advanced or backed wp a considerable distance {1o 4 maxi-
mum of 10 centimeters), Thus, the paper is manipulated as it would be
inadrum plotter.

The per(s) move horizontally across the width of paper and the
paper ¢an be moved forwards or backwards. When you cambine the
two directions of motion you have the operation of the new CE-150
printer/plotter. It is quite a sight to see in operation, especiatly when
printing text. This is because every character is actually drawn as a
series of line segments. Drawing a character such as the letter "X re-
guires simultancous movemenl of the paper and pen. The movement
of belh items if quite rapid and it is further synchronized with appro-
priate "pen down' and "“pen up’ commands. The net etfect is a jitter-
ing motion of both the paper and pen and a rapid (but soft) pitter-
patter sound as the pcn strikes the paper. But, behold, the message
does appear!

i was, frankly, surprised at the precision with which characters are
drawn. An accompanying example shows the print sizes that can be
produced by the unit when in the text mode. Character sizes are sim-
ply chosen using the CSIZE command. The directive CSIZE T yields
tiny writing that 1 {ind useful for archive listings. CSIZE 2 is the size
{second line in the example) normally uwsed for producing program
listings. C51ZE 9 produces characters that arc ciose to 1/2 inch high.

Basic Capabilities

The unit can be checked oul al any time by issuing the TEST direc-
tive. This causes a sclf-test procedure to be executed. As this is done
the unit draws a series of four boxes, one using each pen color.

A switch on the front of the unit may be set by the operator to
cause the printing of manual calcutations or to only activate the unit
under software {program} control.

The PC-1500 must be mounted on and hence plugged inio the CE-
158 when in operation. Rechargeable batteries power both the printer
and the computer when so combined.,

The CE-150 has two fundamental modes of operation. The TEXT
mode is normally used for printing characters. Text can be printed in
four directions: narmal (left-toright), inverted ({right-to-eft), and
vertically (either from bottom-lo-lop or vice-versa). The ROTATE
directive is used (o select the direction in which text printing is to
proceed.

The LPRINT command along with the USING, TAB, LCURSOR,

4

Sample CE-150 in TEXT Mode,

TEST

TEST
TEST

TEST
IeaT

TEST
TEST

TEST
—o |

CSIZE, COLOR and LF directives is used Lo output text characters
under program control. The LPRINT directive is similar in capability to
the PRINT command thal controls the PCs liguid-crystal display
{LCD), but with extended capabilities through the use of the various
supplemental commands.

To obtain program listings the LLIST command is utilized. This
directive allows single lincs, groups of lines or the entire contents of
memory 10 be printed, Lines to be printed can be speciticd by line
number ar through the use of program labels.

You can obtain listings in the color of your choice by selecting a
particular pen color prior to using the LLIST directive. This can be
particularly useful in keeping listings in chronological order as a pro-
grarn is develgped and upgraded.

An interesting capability of this unit is that a line feed [LF} com-
mand permits paper to be moved forwards or backwards! {There is,
however, a limitation on how far yvou can back the paper. The maxi-
mum is about 10 centimeters which corresponds 10 appraximately 24

lines when printing characters of size 18 to a line.)

Graphics Features
A group of commands when the unit is in the GRAPH mode enables
the device to aperate as 4 plotter.

An “origin” for graphic aperations may be set using the “'set origin™
[SORGN} command. Gnce established, future pen moves in this mode
are referenced to this position.

The GLCURSOR directive moves the pen to an X—¥ coardinatc
without drawing a line [pen up),

The LINE staterment enables the plotter to draw a line between
two [or more) X Y coordinates, using a specified type of line and
pen color. The type of fine possible ranges from a salid ling through
a serics of dotted and dashed lines. A special variation of this instruc-
tion permits a box, square or rectangular, to automatically be drawn.
All that is required are the coordinates of the diagonal across the box.
Multi-segment lings are drawn by giving a series of X -Y coordinates
in a single statement.

The RLINE directive is identical to the LINE statement except that
X—Y coordinates are relative the current pen position rather than a
previausly set origin.
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Pens Require Care

The 20 page instruction pamphlet is careful to warn the user to remove
the pens from the unit when the system is not in use. The ink in the
pens seems o be thinner than that of ordinary ballpoint writers and
can apparently dry out at the tip fairly rapidly if the pens are not
capped. After several weeks of operation | have not experienced any
difficulty if each pen receives use on a daily basis. However, upon
returning from a five day trip with the pens left uncapped in the unit,
| found one of the pens would no |onger write. Indeed, the tip had
dried out just as the manual had warned, Fortunately, | found that
the pen was rejuvenated by placing a drop of water in its storage cap
and allowing the piece to rest for a day.

Removingfremounting the set of pens takes & minute or two, This
can be a little annoying i you are used to “instant-on” appliances.
But, my experience indicztes you should heed the manual’s advice
and place the pens back in their storage capsules if you will not be
using them for a period of several days.

Paper

The paper used in the machine appears to be ordinary 2-1 /4 inch
wide adding- or calculator-machine tape, I have been replenishing
the small inch-and-a-guarter diameter rolls suppiied with the unit
by winding such tape on the exhausted spoals. Be sure to save the
spools from the initial paper supply that comes with the unit if you
plan to economize likewise. The spools are specially sized 1o accept
a shaft that holds a spool in pasition and enables it to feed paper
smoothly to the printer/plotter.

Summary

This appears to be a precision unit with remarkable printing capa-
bility considering its moderate price. | am initially intrigued and favor-
ably impressed. Time will now teli if it maintains its precision under
daily use.

Oh yes, the unit includes a tape cassette interface that can control
two separate tape units. lts operation is straightforward and has a
few features that make it a little snazzier than its predecessor, the
CE-121/CE-122. For instance, it tells you the name(s} of the file(s) as it
finds and loads them from tape!

Sample CE-150 Showing Both GRAPH and TEXT Modes.

a
AWIDBGETS

- T % |
B GADGETS

veee.a. 18.88%
C THINGS

D~ D % 1
D NON-THINGS

cee.... 30,887
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PRODLUCT REVIEW
ELECTRICAL ENGINEERING |

Produced by: Radio Shack for the TRS-80 Pocket Computer.

List Price: $24. 95

Availability: Radie Shack Computer Centers and selected Radio Shack
stores.

Reviewer: Norfin Rober, 407 North 15t Avenue, Marshalitown, A
50158,

COMPLEX, the first of the six programs in the package, converts the
PC to a complex-number calculator that uses reverse-palish notation.

| have seme good news and some bad news.

The good news first: Radic shack has crammed a large number of
operations and functions into this program. A nicely labeled key-
board template is provided to facilitate easy location of the appropriate
user-defined keys. In addition to the four arithmetic operations, the
operations X~Y and LOG X to base Y are provided. The prégrammed
functions of complex numbers include 1/X, LN, %, SIN, COS, TAN,
ASN, ACS, and ATN as well as conversions between rectangular and
polar forms. Following any calculation, the real and imaginary parts of
the resulting camplex number appear in the display.

The reverse-polish notation, famitiar to users of Hewlett-Packard
calculators, operates with a stack of twelve complex-number registers.
{In the reverse-palish system, an operation on a pair of numbers re-
quires first entering the pair, then specifying the operation to be per-
formed.) The variable | is used as a pointer to indicate the {ocation of
the next-available stack position. There are “beils and whistles” to
warnh the user when the stack is depleted or overfilled,

The effect of the sequence SHIFT/SPC is determined by what has
been entered into the display — a rather ingenious way of (in effect)
extending the number of user-defined keys. If | is first put into the
display, SHIFT/SPC will initialize the calculator by clearing the stack.
With C displayed, the top of the stack is copied into the next stack
level, making it convenient to multiply a complex number by itself
without having to re-enter it. if P is displayed, the top of the stack is
“pufled,” that is, it is removed from the stack and displayed. This is
useful in making corrections. Finally, if the display is blank, prompts
far entering inputs into the stack will appear.

Fitring al} of this into the available memory of the PC required
heavy rellance on the use of subroutines. As a censequence, execution
is slowed to some extent because of the search time needed for sib-
routine calls.

Now far the bad news. The subroutine used for rectangular-to-polar
canversion produces jncorrect results whenever the complex number
used as input cantains a negative real part, To make matters worse,
this subroutine is also used by LN, X~Y and LOG X to base Y, There
is still more bad news. The routines for ASN, ACS and ATN (in some
cases) give wrong answers!

Here are some examples: -1 + 0] is converted to the polar form
r=1,8 = 0. LN{-1 + 0j) is given as zero and [-1}"3 is given as 1.
Although ATN{=/3) equajs -3, it is given as 2m/3. ASN(O - 1j)
should be 0 - .831373587, but the program calculates the value as
0 +.881373587]. These are not isolated examples of special cases giving
incorrect results.

it is really a shame that such an otherwise well-thought-out program
should be ruined because of Incerrect algerithms, Anyone buying this
package shou!d plan on correcting the mistakes in it before putting it
to productive use,

[ Norlin has provided the necessgry *fixes™ - see the recommended
corrections at the concluslon of this review. — N.W. [

The second program in the package, IMPCALC, is designed to per-
form impedance calculations. 1t determines the effective complex impe-
dance of a network containing inductances, capacitances and resistances
combined in series and parallel circuits. This program, which is only
606 bytes long, appears to be free of errors.

Program AMPDES determines the bias resistances and bias voltage
for a transistor amplifier circuit. The instruction manual includes a
diagram of the circuit madeled. A nice feature of this program is that
the calcuiated resistor values are rounded to the nearest standard values.
Thus, a resistance calculated as 35,800 ohms will be rounded to the
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standard 33,000 ohm value (when 10% tolerance is specified). Although
the instruction manual does not mention it, SHIFT/B can be used to
re-display the calculated results. Another routine in the program pro-
vides the capability to determine the reguired heat sink transfer charac-
teristic. The SHIFT /SPC key sequence provides a program menu.

SIMEQ is a program designed to solve a system of up to seven
simultaneous eguations. It is possible to dispiay the entire matrix,
one element at 2 time, after it has been entered. If used with a printer,
a permanent record may be obtained. When the matrix is reviewed, the
opportunity to correct the displayed entry is provided. This is a nice
feature, It is also possible to change a specific entry withcut going
through the entire matrix. This is accamplished by keying SHIFT/F
and indicating the desired row and column when prompted.

However, a price must be paid for all this convenience. The program
is 50 long that a system of seven equations is the largest system solvabie
within remaining memory. Execution is slow. A system of six equations
takes about 3-1/2 minutes to solve. The speed could have been essen-
tially doubled if less subroutine cails had been used. There also appears
to be a minor error in this program. When the prompt asks for the order
of the system, it will not accept an jnput of 2 even though the program
is capabie of solving such a system. When the order 8 is specified, it is
accepted and the program proceeds to give an incorrect solution, in-
stead of warning the user that the program’s capabilities have been
exceeded,

{ Norfin has giso provided a cure for this problemi — N.W. |

The next program, FILTERS, calculates the values for inductances
and capacitances in derived highpass and lowpass filters. input para-
meters are the cuteff frequency, maximum attenuation frequency and
termination resistance. Active lowpass, highpass and bandpass filter
circuits may also be designed. The computer determines the apprepriate
resistor and capacitor values frem retevant inputs. The manual includes
circuit diagrams for each of the filters covered, identifying the compo-
nents specified as parameters.

The last program in the package is named TABLES. It may be used
to determine {1) the resistance, per foot of copper wire at a given wire
gauge; {2) the wire size needed to carry 2 specified current; (3] the
value and toierance of a color-coded resistor; {4) the value and toler-
ance of a color-coded capacitor; and (5) the number of turns of wire
needed to make a RF coil having a specific inductance {in microhenries)
at a given coil diameter and gauge of wirs,

The routines that translate color codes allow either “grey’" or “*gray”
as well as “purple” or "violet,” However, the practicality of these
programs is questionable. [t seems that one could get results a lot faster
consulting a chart rather than spending the time required to spell out
the individual colars {to say nothing about the time needed to load the
program from the cassette)!

There does appear to be a good deal of useful material in the pack-
age. It is unfortunate that the complex number calculator contains
a number of bugs.

Bug Fixes

{PCN asked Rudio Shack to comment an Norlin’s findings. While ex-
pressing Immediate concern, a Radio Shack representgtive was not able
to provide g definftive corrective respanse gs of press time, However,
the following modifications te the Electrical Engineering | packoge
are said to eliminate the bugs discovered fn the review. These are the
alteratfons suggested by the program’s reviewer, Norlin Rober. /

Listing Correction to SIMEQ Program,

The program SIMEQ can be carrected to accept a 2nd order

system and reject 8th order by replacing {ine 22 with the fol-

lowing:

22 “A” INPUT “"ORDER? A:B=AIF A< 2]+ {A>T
GOTO 22

Listing Corrections to COMPLEX Program,

The program COMPLEX requires considerable alteration to fix.
if the origina! line numbers 25, 26, 28 and 39 are simply modi-
fled to eliminate wrong answers, then the program becomes 50
long that there is not enough memery left to hold a 12-register
stack. However, It is possible to economize in other sections of
the program in order to pick up some room in memory. The
alterations settled upon include modifications to lines 25 — 28
and 39 — 44 as shown in the following listing:

26 "X GOSUB 44:A=ASN E:I=1+2:GOTC 19

26 "C" GOSUB 44:A=ACS E:B=-B:1=1+2:GCTO 19

27 "V C=AA+BB+2B+1:C=.25*LN{C/{C-48

28 G=A:B=1-AA-BB+E-90:A=ATN{2A/B}/2+(B<0)}"n/2*
{SGN G+HG=0

39 G=+/(AA+BB):B=5GN A*ASN(B/G)+HA<CIn*(SGN B+
{B=0:A=G:RETURN

40 A=EXP A

41 B=E"SIN B:A=A*COS B:RETURN

42 F=EXP B:G={F+1/F)}/2:H=G-1/F:B=H*COS A:A=G*
SIN A:RETURN

43 F=EXP B:G={F+1/F)}/2:H=G-1/F:B=-H*SIN A:A=G*
COS A'RETURN

44 D=AA+ZAHT+BBG=/{D-4A}:D=(/D+G}/2:E=D-G:
B=LN{D+,/[DD-1]}*{SGN B+(B=0:RETURN

PRODUCT REVIEW
PROBLEM-SOLYING ON THE TR5-80 POCKET COMPUTER

Authors: Don Inman and fim Conlan

Publisher: john Wiley & Sons, Inc,

List Price: $8.95

Reviewer: Nat Wadsworth, Editor

The authors of this book are associated with Dymax Corporation, a
firm that has long been active in the personal computing educational
field. This book is intended to educate first-time users in the aperation
and application of the Radio Shack TRS-80 Pocket Computer. This it
will certainly do — and in a friendly and uplifting manner.

The 240+ page book is divided into 12 chapiers plus 5 appendices.
The chapters provide an overview of the computer itself, and then get
right into teaching different capabilities of the little machine through a
variety of practical application examples, There are sections dealing
with data files, trigonometric Tunctions, logic functions, random num-
bers, interest calculations, storing, sorting and searching, chaining pro-
grams together and using the optional printer unit.

The style is tutorial, friendly yet not condescending. There are [ots
of tables, charts and waik-through sequences — where each input and
the expected display results are illustrated. A considerable number of
practice examples are included whereby you zre asked to fill in your
own version of a program. The book then illustrates a suggested method
of approaching the probiem. There are additional seif-test problems at
the end of chapters, along with the answers or results ane should obtain
when a solution has been properly programmed.

The publishers of the book have declared it to be part of their STG
{"'Self-Teaching Guide) series. This it certainly appears to be. If you
are a beginner to the use of PCs, | think you would enjoy this velume.
At 240+ pages it is still slim enough {just 1/2-inch thick) to fit in your
briefcase for ready reference or study in spare moments.
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ELECTRONIC FILTER PROGRAM FOR THE CASIO FX-702P

This program determines the required filter order and component
values to use in Bulterworth or Chebyshey lowpass and highpass filters.
An accompanying diagram indicates the circuit forms and positions
af calculated components. The program only calculates odd order
filters in order to maintain egual inputfoutput impedances.

Mnemenic promipts used in the program are defined as Tollows:

R-iM = Filter tnputfoutput impeadance in ohms.

EMD-F = Filter passband end frequency (ripple bandwidth].
REJ-F = Rejection frequency {(determines filter slope/order}.
REJ-LOSS = Attenuation in DB at rejection frequency.

RPL = Ripple in OB of Chebyshev filter.

I = Filter order.

JDB-F = Butterworth passband end frequency.

Sample Run

Check for proper loading of the program using the following example:

BUTWTH QR CHEB? C

Hi OR LOWPASS? L

R-iN? 7B

ENMD-F? 5IE6

REJ-F? 7.5E6

REJ-LOSSIDBI? 20

RPL? 5
N=56 REJ=26
C1-7.239730803E-10
L2=2.935477964E-06
C3=1.078383348E-09
L4=2.835477964E-086
C5-7.238730803 E-10
PROGRAM COMPLETE

Program Fifter Component Volies

Schematic fiiter Component Desfgnations

C

A »

P A il
P

L2 Ly

HIGHPASS

LOWPASS

2015
2020
2030

PQ: D38 STEPS

50 INP "BUTWTH OR CHEB".§

60 IF MID{1,1}="B" THEN 3000

85  INP“HIOR LOWFASS" $

100 INP “R-IN“.R,“END-F,U,"REJ-F"V,"REJ-LOSS
(DB)"A'RPLT

104 IF MID{1,1)="H" THEN 108

106 Y=V/J:GOTC 110

108 v=U/V

110 GSB 1000

130 PRT “N=",N,” REJ=",INTC

140 FOR K=1 7O N:GSB 2000

145 IF O=1,G={1/G}

160 IF FRAC (K/2)0,PRT “C" K=" {{1/R1H{2*r*UN*G

160 IF FRAC {K/2}-0,PRT “L":K;=":(R/(2*7x*UN*G

170 NEXTK

180 PRT “PROGRAM COMPLETE:END

1000 MODE B:N-3

1010 D= (HCS {N*AHC (VIN*[HCS IN*AHC (VIH

1020 C=10°LOG {1+1{101{T/10}-1)*D]

1030

1040 N=N+2:GOTO 1010

1050 RET

2000 MODE 5:J=LN {(1/(HTN (T/17.379)})

2010 Y=HSN [}/ {2*N))

IF C> A THEN 1050

2040
2050
2080
2070
3000
3010

3014
3016
3020
3030
3040
3045
3050
3060
3070
3080
4000
4010
4020
4330
4040
5000
5010
5020

Z=SIN ({12 K- *m) {2 N

B=Y 12+SIN {{K=mi/NI*SIN {{K*n)/N}

iF K-1 THEN 2050

G=114*X)*Z)/{W*5):GOTO 2060

G={2*21)Y

X=Z:W-B:5-G

RET

INP "HI OR LOWPASS"S

INF “R-IN",R,"3DB-F",U,"REJ-F",V,"REJ-LOSS
{DB}'.A

IF MID{1,1)="H" V- U/V:GOTO 3020

V=v /U

G5B 4000

PRT “N="N;* LOSS=";INT {C+.5)

FOR k=1 TO N:GSB 5000

tF 0-1,G-{1/G}

IF FRAC {K/20,PRT ~C K=" {{1/RI{2*n*UNI"G
IF FRAC (K/2}-0;PRT L™K =" (R/(2*7*U)I*G
NEXT K

GOTO 180

N-3

C=10%L0G {1+VH2*N}

IF C>» A THEN 4040

N-N+2:GOTO 4010

RET

MODE &

G2 SIN H{U{ZFK -1 "m]/ 12N}

RET
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PROGRAM YIELDS PHASES OF THE MOON

Input any date (month/day/year) and this program outputs the phase
of the moon on that date. If the maon is not at any exact quarter phase
{such as full, new, first guarter and so forth} then the pregram indi-
cates the number of days into the lunar cycle.

The program is accurate for dates between March 1, 1900 and
February 28, 2700. Starting with a lunar time of 14.60 days on March
1, 1800, this program adds 29.53059167 days for each lunar period.
Need to know if there was a full moon when you were born... mar-
ried... first became a computer programmey?!

Program submitted by: Emerich Auersbacher, 41 King Streel, Apt. 2,
Belileviile, N} 07109,

Program Moon Phases

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

20 W=694098,X=29.53069167,2=365.25 :USING

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

40 INPUT “MONTH:";M “DAY:";D,“YEARY:IF ¥ < 100
LET ¥=1900+Y

50 IF M <=2 LET S={{INT{30.6*(M+13}}+INT(Z*(Y-1}}+
D-W)+14.8)/X:8=5-INT §:5=INT{5X+1):GOTO 70

60  S={{INT{30.6*(M+1}+INTIZ*Y +D-W)+14.6)/X:8=5-
INT 5:5=INT{SX+1}

65 BEEP1

70 IF (5=001+i5=1)+{5=20}+(5=30) > 0 PRINT "PHASE:
FULL MOON".GOTO 110

B0 IF {8=14)+{5=15)+(5=16) > O PRINT "PHASE: NEW
MOON":GOTO 110

90  {F (S=6}+(5=7)+(5=8) > 0 PRINT “"PHASE: LAST
QUARTER":GOTO 110

100 IF (8=21}+(5=221+{5=23} > O PRINT “"PHASE: FIRST
QUARTER"™ ’

110 PRINT “CYCLE I§ "":5;"DAYS INTO 30"

120 GOTO 30

PUTTING SOFTKEYS UNDER PROGRAM CONTROL

The softkeys on the new Sharp PC-1500 make selecting a particular
program or reutine the simple matter of pressing a single Key. These
keys can also be given iabels that appear on the display. Using the |abei
recail key a user can be reminded of the function of cach key.

In normal use, the softkeys execute a programmed operation only
when the PC is in the “executive’ mode. That is, when the unit is not
in the BUSY condition. Also, in order to see the softkey labels, it is
necessary to first press the RCL key. Thus, while it is possible to con-
struct a multi-part program and use the labeled softkeys as 4 menu
selector, it is necessary to end each segment fo return to the executive,
have the user press the RCL key to bring up the softkeys mepu and
then punch the appropriate softkey.

However, putting the softkeys under program control makes it
possible to display a menu and use the softkeys to direct program
operation withoul ever returning to the exccutive mode. The accom-
panying listing illustrates how this can be accomplished.

o

3% Oid State Rd, Oxford, CT 06483

Line 7000 presents a menu on the display.

Line 701Q uses the INKEY $ function to cxamine the keyboard.

Line 7020 extracts the ASCI code for the key that has been pressed.
It ignores all key codes outside the range {17 — 22) wused by the soft-
keys.

Line 7030 subtracts 16 from the ASCII code of a softkey to leave a
number in the range 1 to 6. This number then directs the ON..GOTO
staternent to the appropriate section of the program,

This routine can be implemented as a subroutine it desired. Just
append a RETURN staterment and change the directed GOTO state-
ment ta an ON...GOSUB directive,

Now a program can be kept entirely under programmed operation,
menus will automatically be displayed as required and a singic stroke
of a softkey will take the user to the appropriate program section.

Program Program Controf of Softkeys

7000 WAIT O:PRINT ““LB1 LBZ2 LB3 LB4 LB5 LB6&"
7010 X$=INKEY$.IF X$"" GOTOC 7010

7020 X=ASCIXS):IF (X < 171+(X > 221 THEN 7100

7030 X=X-17:0N X GOTO 1000,2000,3000,4000,5000,6000

FROM THE WATCH POCKET

| 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't have mare to say about the Quasar unit in a later
issue. It is exactly the same machine as the Panasonic HHC which Dawid
Motto 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 to
find a PC-1500 owner who is not basically pleased {or delighted!} with
the unit. 4K memory expansion modules — kicking the PC ta 6K —
are already available in the U.S. and the 8K modules are due here by
early April. The modules seem a little high priced {$150.00 for the K
unit}, 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 a number of U.S. outlcts. Bob Ha/f reporis good service from
Tam’s, Inc., 14932 Garfield Avenue, Parumount, C4 90723, They take
phone orders at 800-421-5188 and have the PC-1500 listed at $249.95,
the CE-150 at $199.95 and the CE-151 {4k memory plug-in) at $64.95.
On the east coast, Atlantic NorthEast Marketing, PO Box 921, Marbfe-
head, MA 07945, phone 617-639-0285, has a few interesting offers. If
you buy a new PC-1500 and the CE-150 printer/plotter/cassette inter-
face, you can trade in a Sharp PC-1211 or Radio Shack PC-1 {in work-
ing condition) for $80.00 credit. On the other hand, it you are looking
to pick up some used {but guaranteed to be in good working condition)
PC-1211s and PC-1s and associated equipment, Mort Rosenstein says
they have a good stock available. Cali for prices and details. He (Mort)
also says the PC-1500 Service Manual with all the technical details will
ke avajlable shortly for $10.00.

Send a seif-addressed stamped envelope to Walt Moffett, Sox 1708
Sebastopol, €A 55472, if you are interested in obtaining printed tem-
plates for vour 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 pocket-sized
telecomputing terminal {rom a-new outfit called EXO, Incorporated.
A lot of human-factors engineering reportedly went into the termi-
nal which contains a built-in modem, system-connect protocel soft-
ware, a K user RAM bufler and color-coded keyboard. Things are
really starting to pop in the PC world! — Nat Wadswarth, Editor
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GENERATING THE CHROMATIC SCALE ON THE SHARF PC-1500

As indicated on pages 84 and 85 of the Sharp PC-1500 Instruction
Manuaf the BEEP stalement allows the programmer to create tones
for game playing, produce warning signals and serve other annun-
ciator purposes. Three parameters specified as suffixes to the state-
ment permit one to specify the number, frequency and duration of
the tones emitted. Theoretically one should be able to play music.
Bui what are the specifications needed 10 produce tach tone on the
chromatic scale?

Brian Peterson, 6807 N. Sheriden Rd. — Apt, 520, Chicago, IL
60626 has figured this information out and provided it for PO readers.

Brian has also learned that the duration of 2 BEEP comemand varies
with the freauency. The duration of all the tones can be made approxi-
mately egual by using the following relationship:

L 10(N/48)

In this formula L represents the fength of the tone and N represents
the number of the tane as shown in the accompanying table. The last
column in the table shows the calculated value for L using this formula.

Table AC-1300 Chramatic Scale Using BEEP Function

May

Multiply this value by 10 to produce a note of short duration, 20 to get
a longer note, and so forth.

By the way, middle C in the accompanying table is note number 28
{having a tone value of 49 and L value of 3.83).

Notes with tone values of less than 14 {notes numbered 46 and
above in the table} are slightly out of tune. They may still be satis-
factory in certain applications.

If you want to try your hand at playing a little music, load in the
program shown in the accompanying listing and have at it on the num-
ber keys.

Brian recently sent in a striking rendition of Bach’s Prefude Number
H from The Well Tempered Clavier, He is willing to write a tutorial
article on how to convert melodies to play on the PC-1500. Let us
know if this strikes your fancy.

Program Musicai Keyboard for the Sharp PC-7500

#  KY TONE L UAL 26 Ah 55  3.4g
1A 255 1.84 22 B 52 3.05
2 paw 244 1.1 28 C 49 3,83
38 229 1.15 29 (4 43 4.11
a4 C 219 121 33 0 43 4. 21
5 Cs 282 1.2/ 21 E 41 4,47
6 D 185 1.33 32 E 37 4,64
2 D# 184 1.39 33 F 33 4.86
8k 122 1.46 34 £§ 372 5.18
9 F 163 1.53 35 G 33 5.36

12 B 151 1.B61 36 GH 28 5.6Z2

1l G 143 1.69 37 a4 26  5.83

12 G 133 1.77 38 a# 74 6.18

13 R 122 1.86 39 B 22 6.439

14 A& 118 1.3 48 C 21 6.81

15 B 111 2.85 41 C# 19 7. 14

16 C 195 2,15 42 0 18 /.48

17 C# 38 2.26 43 D& 17 72.86

18 D 94 2.37 44 E 15 B.23

19 0% gg 2.48 45 F 14 B.EB3

29 E gl bl 48 +H 12 3.88

21 F 272 2.73 42 G It 8.33

22 F4H /2 2.87 48 (# ig 18.089

23 G g8 3.81 43 n 3 18.48

24 Gk 64 3.16 58 A# 8 11.28

2 A 53 3.3t 51 B 7 11,54

18P X$=INKEY$ . 1F
Xg="UTHEN 180
1180 IF (X$L7BY d+(X
$>7"3")THEN 1028
120 X=(ASC (X$)-47
YEIA+138.60T0
%
208: BEEF 1, 32, 72:
GOTO 194
218:BEEP 1,49, 76:
GOTo 188
220:RBEEP 1,43, 84:
GOTS 198
238:BEEP 1}, 37, 32:
CoTo 194
248.BEEP 1, 35, 98:
GOTo 180
Z23R:BEEP 1, 38, 194:
GCTO 149
260:BEEFR 1, 26, 118:
GCTC 2
223.BEERP 1, 22, 138:
GOTO 189
289:BEEP 1, 21, 136.
COTO 186
299: BEEP 1, 18, 150:
GOTG 1429

STATUS 1

Another Personal fnformation@ product from SCELBI Publications.
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UNDERSTANDING THE SHARP PC-1500

This is the Tirst of a series of columns being prepared by Norlin Rober,
407 North 1st Avenuwe, Marshafftown, 14 50758, with the object of
the series being to help newcomers get acquainted with their PCs.

Hexadecimal Numbers

Peaple ordinarily write numbers in decimal form. These numbers
have a base of 10, The value 726 s understood to mean a total of
7 bundreds plus 2 tens plus 6 ones. Stated another way, it equals
74102 + 2%107 + 6%,

Computers use numbers based on the &ingry system which only has
two digits, 0 and 1. It turns out that people can deal with groups of
binary digits much more efficiently it they are grouped together and
considered as numbers written with a base of 16. In this case, each of
the digits is understood to be muitiplied by a power of T6. Numbers
in this format are referred to as hexadecimal numbers. To iflustrate,
the hexadecimal number 643 has a total value of 6*162 + 4%141
+ 3%i. If you multiply this eut, you will find that this is equivalent
to the decimal {base 10} value 1603,

Decimal numbers are written using ten differeat digits (0, 1, 2,

3, ..., 89]. The hexadecimal system requires the use of 16 different
digits. The letters A through F are used to represent the “digits” ten
through fifteen. Thus, the hexadecimal digits are 0, 1,2,...,9, A,

B, C, D, E and F. The hexadecimal number 2B represents 2+161
+11*1, which is 43 decimal.

Using the ampersand {&] on the Sharp PC-1500 as a prefix indi-
cates that the number is ta be interpreted as hexadecimal. POV will
use the same convention. Thus, &643 is understood to be the hexa-
decimal notation of 1603 {decimal).

just to convince yourself, enter &643 on your PC-1500 and press
ENTER, It will respond with the decimal equivalent: 1603,

Peeking at Memory

The BASIC interpreter in the PC-1500 contains 4 number of instruc-
tions that are not mentioned in the instruction manual. One of these
is the PEEK function. It can be used to see what is stored at any
location in memory. Among other uses, PEEK makes it compara-
tively easy to discover haw the unit's memory is utilized.

To learn how PEEK works, Lry this example. First, exccute the
LOCK statemenl using the keyboard. This directive effectively
locks the computer in its present mode of operation. Next, type in
PEEK 31231 or PEEK &79FF and then press the ENTER key. The
display will show the value 0. Now, execute the UNLOCK statcment.
Once again type in PEEK 31237 and press ENTER. Note that now
the value 96 is displayed. What is going on?

The memory address 31231 (&79FF) is being used by the computer
to store the Information that the current mode is efther locked ar
unlocked!

Although PEEK returns values in decimal notation, the computer
can be considered to be storing numbers in hexadecimal format, The
computer also refers to memory addresses as hexadecimal values.
The decimal address 31231 is &79FF in hexadecimal and the decimal
value 96 is &60. Speaking in hexadecimal terms, location & 79FF holds
&60 when the PC-1500 js locked and &0 when it is unlocked.

Each memory location is capable of storing 4 two-digit hexadecimal
number ranging from &00 through &FF. A hexadecimal digit can repre-
sent the value of a group of 4 binary digits. Two hexadecimal digits can
thus represent 8 binary digits. A group of eght binary digits in a com-
puter is often referred to as a Ayre. So, two hexadecimal digits are
needed to represent each byte of information in the PC-1500.

Taking a Look at Variable Storage

By doing a lot of PEEKing aperations | have been able to ascertain
where the variable values are stored in the PC-1500. The variable
A is stored in memory locations &7900 through &7907. Notice that
this amounts to cight bytes of storage. To experiment yourself, set
the variable A to the value 74.685. Then PEEK at the eight locations
&7900 through &7907. You should obtain the following results:

Location PEEK Result Actual Storage

{Decimal} {Hexadecimal)
&7900 1 01
&7901 0 00
&7302 116 74
&7903 104 68
&7904 a0 b0
& 7905 0 00
& 7906 0 00
&7907 0 0o

The value 07 stored in location &7900 s the exponent of ten for the
stored number. [74.685 is stored as 7.4685E 1.} Address 7901 is used
to store the sign of the number, (Try repeating the above with a nega-
tive number and you will see how a negative sign is siored.] Note that
{exclusive of the exponent) only the diglts zero to nine are used. That
is, the digits of the number are stored in decimal form. {Computers
often store numbers in strictly binary or hexadecimal form.) However,
if you do some experimenting, you will find that the exponent of a
stored number uses hexadecimal notation. Furthermore, if the expo-
nent is negative, it is stored as the sum of the negative cxponent and the
nurber 256. For instance, an exponent of -18, added to 256 vields a
value of 238. When this is converted to hexadecimal the result js & EE.
Of course, since PEEK converts to decimal automatically, you will
simply see the value 238 when you PEEK at the address holding the
exponent! }

The string variable A$ is stored in [ocations & 78C0 through &73CF,
allowing room for storage of 16 bytcs. Each character of the stored
string is stored as a single byte. The stored number for each character
is the ASCII code for that character. The ASCII codes are tabulated
in Appendix C of the PC-1500’s Instruction Manual. Try PEEKing at
4 stared string variable.

Program Shurp PC-7500 Memory Dump to LCD

10 INPUT “STARTING LOCATION? ;A

20 A$="0123456789ABCDEF""

30 WAIT 0:FOR B=0 TO 7.C=PEEK({A+B}:D=1+INT{C/18}

40 PRINT MID$(AS,D,1),MIDSIAS.CH17-168%D 11 ™
:NEXT B

50 WAIT:PRINT:GOTO 10

If you would like to do some exploring on vour own and YOou are
getting tired of typing in the command PEEK over and over, the
accompanying shorl program may be used to display eight stared
numbers in a row, all neatly converted Lo hexadecimal. [ Another
“memory dump’ progrom efsewRere in this fssue may be used io
explore large aregs of memory with output to the printer unit, —N, W, !

To use the memary display program, respond to the prompt by
giving the mcemory address where you want to start examining &
series of 8 bytes. You can also easily modify the program to auto-
matically advance to the next 8 bytes by changing line 50 of the
program to read:

50 WAIT:PRINT:A=A48:GOTO 30

Mext issue | plan to discuss the POKE directive which allows you
to place values directly Tnto memary locations. VIl have other goodies
on the subject of understanding and utilizing the PC-1500 too!



PEEKING IN THE PC-1500

It didn’'t take users long to discover that there are a2 number of capa-
bilities of the Sharp PC-1500 that are not mentioned in the instruction
manual, Undocumented directives include PEEK, POKE, CALL and
OPN. Geurge Fergus was one of the first users to get a report in 10
PCN listing some of his discoveries using the PEEK instruction, This
command permits one to 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}
format. Some of the information George has gleaned, such as the loca-
tions [addresses) of RAM elements in the basic unit and the lokens
used in the BASIC interpreter, is shown in accompanying tables.

If you want to do some exploring on your cwn, an accompanying
routine provides a means of “dumping” portions ot memory using the
CE-150 printer. In addition to providing a hexadecimal dump, the
program prints AS5Cll-equivalent characters for appropriate values
underneath each lne of hexadecimal code. Examining memory
starling at hexadecimal address CO00 (49132 decimal} rcveals the
coding of the BASIC interpreter. |t you use the dump Lo examine
the tirst few hundred bytes of ROM code yvou will discover the token
conversion table used by the interproter.

For those of vou who may not have had experience with the PEEK
directive, Norfin Rober provides an introduction to tho subject in an
article elsewhere in this issue.

Table PC-7500 BASIC Token Codes

F150 AND F181 ARUN F1B1 TO
F151 OR F182 BEEP F1B3 WAIT
F158 MEM F183 CONT F1B4 ERROR
Fi58 TIME F186 GRAD F1B5 LOCK
F15C INKEYS F187 CLEAR F1B& UNLOCK
F150 PI F18A CALL

F160 ASC F18B DIM FO 84 CURSOR
F161 STR$ F18C DEGREE FO85 USING
F162 VAL F18D DATA FO 88 CLS
F163 CHR$ F18BE END FOB89 CLOAD
F164 LEN F192 GOTO FO8BF MERGE
F166 DEG F184 GOSUB FO80 LIST
F166 DMS F196 IF FOO91 INPUT
167 STATUS F198 LET FO93 GCURSOR
F168 PQINT F199 RETURN FO95 CSAVE
F16B SOQR F19A NEXT FO97 PRINT
F160 NOT F198 NEW FO9F GPRINT
F1BE PEEK# F19C ON FOB2 CHAIN
F16F PEEK F19D OPN FOBS COLOR
F170 ABS F19E OFF FOBS LF

F171 INT F1 A0 POKE#% FOB7 LINE
F172 RIGHTS F1 A1 POKE FOB8 LLIST
F173 ASN F1 A2 PAUSE FOBY LPRINT
F174 ACS F1A3 P FOBA RLINE
F175 ATN F1 A4 RUN FOBB TAB
F176 LN F1 AB FOR FOBC TEST
F177 LOG F1 A6 READ

F178 EXP F1 A7 RESTORE E7 A9 RMT
F179 SGN F1 A8 RANDOM

F17A LEFTS F1 AA RADIAN EG80 CSIZE
F178 MIDS F1 AB REM E681 GRAPH
F17C RND F1 AC STOP E682 GLCURSOR
F17D SIN F1 AD STEF E683 LCURSOR
F17E COS F1 AE THEN EG 84 SORGN
F17F TAN F1 AF TRON E6 85 ROTATE
F180 AREAD F1B80 TROFF E6 86 TEXT

e e e T e |

Table PC- 71500 Partial Memory Mup

Reserve Program Area (188 bytes)

User Main Program Area {1850 bytes}
Fixed Variables E$ — OS5 {11 x 16 bytes)
Fixed Variables P$ — 2% {11 x 16 bytes!
&78CO — 78FF Fixed Variables A% — D% (4 x 16 bytes)
7900 - 79CF  Fixed Variables A — 2 (28 x 8 bytes)
&CO0DQ0 — FFFF  BASIC Interpreter [16K bytes in ROM)

%4008 — 40C3
&40C6 - 47FF
&7050 — TOFF
&71150 — 71FF

Pragram PC-1500 Hexadecimal Memory Dump

18:CSIZE 1: INPUT T
"STARTING ADDR 32:WNIT B:FOR B=2

ESS? ™3 TO 2:C=(PEEK <«
20:P$="PA123456783 A+B1IAND (&F3)

aBCDEF ™ (D=1+INT (Cr16
29:WAIT AW=INT ( JiE=(PEEK (A+B

As4896) JIAND (RBF

LPRINT MID$ <A
$.0, 12;M10¢% A
27:¥=INT ((A-{WXx4q $E+1, 1037 "3
Q96 )~ (X¥256) )~ NEXT B
163 45: LPRINT :LPRINT
28: 2=INT ((AB-(ikg : "33 FOR
BIE)— (X¥Z56)—¢ R=ATO 7:LPRINT
Y16 (CHR$ (PEEK <A

26:X=INT ((A-(W¥4 408
P36 2,256

29:LPRINT MID% (A B30T Uy
$ W+1, 10;3MIDS NEXT B:LPRINT
(A%, X+1, 12; iLF )

MID$ (As, ¥Y+1, ] DBIA=A+8:G0OTO 25
33MIDS (A%, 2+

Table PC- 7500 Key Memory Locations

&76800 — 7840 Display memory
&7700 — 71D

&7B4E — 764F

Display Memaory

RUN/PRO/RESERVE settings, trig mode,

SHIFT status, SML status

&7800 — 7BBF  Memaory pointers, format settings

7300 — 79FE  Settings primarily involving the CE-150

&7GFF LOCK/UNLOCK status

&7AD0 — 7AFF  Calculation registers, data stack, FOR/
NEXT stack, subroutine stack, etcetera

&7B00 - 7B07 Random number storage

&7808 - 7BOF  Counter, used for avtomatic 7-minute

shutoff, possibly other purposes

&7B10 — 7B5F  String buffer

&£7B60 — 7BAF Data to be outputted to display

&7BB0 — 7BFF  Input buffer

&AD00 — BFFF ROMin the CE-150
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CURYE FITTING

The accompanying program will fit a series of X-Y data points to all of
the following curves: linear, exponential, logarithmic and power. it is a
goud example of how a lot of practical computing power can be packed
into a single program on a pocket computer. The program was crafted
by: Thomas 8. Cox, 102 Evergreen Street, EFasley, SC 29640.

After Bading the program, place the PC in the DEF mode.

Initialization

Use SHIFT/Space to initialize the program andfor to add additional
data points. Answer appropriately to the initialization query. Enter
X and Y data for each point. Press ENTER after reviewing data for
correctness,

Deleting/Correcting Data

Press SHIFT/G to change or delete data points. Respond appropriately
to prompts. Note that SHIFT/G muyst be used each time a data point
is'to be altered.

Obtaining Best Fit

Press SHIFT/F te determine which of the four curves yields the highest
R2 value, Information concerning the best fit is oltput in the sequence:
i. Curve type and descriptive equation, 2. Constant term A, 3. Vari-

Program Curve Fitting (Sharp PC-1211/Radio Shack PC-1 Version)

———— . ——— ]
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able term B, 4. Correlation coefficient R, 5. Coefficient of determina-
tion R<.

Specific Curves

To view the parameters for any of the four curves: Press SHIFT/L for
linear, SHIFT/A for exponential, SHIFT/S for logarithmic and
SHIFT{D for the power curve. The parameter data is output in the
same sequence as shown for the best fit curve.

Estimate of X or Y

To obtain an estimate of an X or Y value for the currentiy sefected
curve, press SHIFT/K {for X} or SHIFT/] (for ¥). Enter the appro-
priate coordinate value when prempted. The program then calculates
the predicted value,

Restrictions

If X and/or ¥ are negative the best fit procedure is skipped. The mes-
sage “X OR Y OR BOTH NEG" is displayed. Use manual curve selec-
tion te obtain a fit. If not feasible, the same X OR ¥ OR BOTH NEG'*
message will be shown.

Tight Fit
The version shown for the Sharp PC-1211/Radio Shack PC-1 will anly

have 2 program steps lelt when joaded with no extra spaces as shown in
the listing, Variables A - Z are utilized by the program.

} O . 26 GOTO 96
PRINT'CURVE FIT-V4'": 30 "S"IF W=1 THEN 34
31 U=3:

INPUT"CLR (Y/N)";Z5:
1F 2$="Y'"CLEAR

2 C=1:
Z=H+1:
PAUSE"PT#'";2Z:
INPUT"X=";L:
IF Le<=0 LET .J=1l

32

34

PRINT"LOG. Y=BALNX+A":

IF J=] GOTO 61

B=(K-MF/N) /(O-MM/N) :
A={F~BM) /N
R={NX-FM} /SQR{ (NO-MM)* (NG-FF)) :
IF W=1 RETURN

o
-l

USING"#4##4. 4407

RETURN

"G"BEEP 1:

PRINT"DELETE™:

INPUT"DELETE LAST PT (Y/N)";25:
IF Z5="Y"THEN 75

PRINT"PTH ":N:

INPUT"X="";L:

IF L<=0 LET J=]

3 X=L: 36 GOTO 96 72 X=L:
INPUT"Y="3Y: 40 "DYIF W=l THEN 44 INPUT"Y="";Y:
IF ¥<=0 LET T=1 41 D=4 GOSUBR 98:
4 GOSUB 5: PRINT"PWR. Y=A*X"R': GOTO 77
BEEP 2: IF T+J3>0 GOTO 61 75 PRINT"X=";X:" Y=";Y:

PRINTHX_?I ;N; non ;X : " ¥ s N; n_n ;Y:

42

B=(S-MP/N) /{0O-MM/N}:

INPUT"OK TO DEL(Y/N)";Z$

GOTO 2 A=EXP (P/N-(BM/N)) 76 IF Z$="N"THEN 71
5 D=D+CX: 44 R=(NS-MP})/SQR{(NO-MM}*(NQ-PP)): 77 C=-1:

E=E+CKX: 1¥ W=l RETURR IF Y<=0 LET T=1

F=F+CY¥: 46 GOTO 96 78 GOSUB 5:

G=G+CYY: 48 "F"IF J4+T>OTHEN 61 i

H=H+CXY: 50 W=l 82 "J"PRINT "ESTIMATE QF ¥":

N=N+1%*C: V=0: INPUT"X=";L:

IF J*T=1 RETURN U=0: GOTO (U+85)

6 IF J<>1 LET M=MHCALN X: FOR Z=1 TO 4; 86 V=BL+A;
D=0+C*LN X¥LN X: GOSUB (2*10): GOTO 97
K=K+CAY*LN X C=RR: B7 V=A*EXP (BL):

7 IF T<>1 LET P=P+C*LN Y: LF C>V GOSUB9S GOTO 97
Q=Q+CH*LN YHXLN Y: 55 NEXT Z: 88 V=BALNL+A:
I=I+CX*LN Y USING: GoTo 97

8 IF J+T=0 LET S=S+CXLN X¥LK ¥ W=0: 89 V=AXL~B:

9 RETURN BEEP3: GOTO 97

10 "L"IF W=l THEN 14 PRINT"BEST FIT waS #";U 96 GOSUE 67:

11 g=1: 59 GOTO (U*1D) PRINT"A="";A:

PRINT"LIN. Y=BAX+A":
12 B=(H-DF/N}/(E~-DD/N);

60

"K"PRINT"ESTIMATE OF X':
INPUT™Y=";V;

PRINT"B=";B:
PRINT''R="";R:

A=(F/N-BD/N) GOTO (4613 C=RR:
14 R=(NH-DF)/SQR{(NE-DD}* (NG-FF)): 61 BEEP 1: PRINT"R"2=";(C:
IF w=1 RETURM PRINT"X OR Y OR BOTH NEG.": END
16 GOTD 96 END 97 PRINT"X=":L:" Y=";V:
20 "A"IF W=l THEN 24 62 L=(V-A)/E: END
21 U=2: GOTO 97 98 PRINT"X=";X;" ¥=";¥:
PRINT"EXP. V=A*EXP(B*X): 63 L={LNV-LNA)}/B: RETURN .
IF T=1 GOTO 6l GOTO 97 99 |J=Z:
22 B=(I-PD/N)/(E-DD/N): 64 L=EXP{(V-4)/B): ¥=C:
A=EXP (P/R-BD/N} GOTO 97 RETURN
24 R={NI-DP}/SQR({NE-DD)* (NQ-PP)): 65 L=EXP ({LNV-LMA)/B):
IF W=1 RETURN GOTO 97
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PC-1500 Version :
implied multiplication, used extensively to Tit the program in a PC-1,
cannot be used in a Radie Shack PC-2/Sharp PC-1500. However, the
additional memory in these models allows the program to fit with
room 1o spare when Implied directives are changed to explicit repre-
sentations.

An accompanying listing iflustrates how the program appears on a
PC-1500/PC-1. Ordinarily, PCN readers will be left on their own 1o
adapt PC-1211/PC-1 programs to PC-1500/PC-2 units, This might typi-
cally involve watching out for implied muitiplication as weli as dropped
right hand parens, ending quotation marks, etc.

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

-
————— e — P — e —

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

1:" "USING : . Y=Bxx+a"
PRINT "CURVE E 12:B=(H-D¥F-N)~ (E
IT-U4": INPUT -D¥D N s A=(F /N
CLR (Y N)Y";2728: ~B¥DsND
IF Z2$="Y"CLEAR 14:R=(NXH-DXF>-J(

Z2:C=1:7=N+1: (NXE-DXD )k (NG
PAUSE "PTH";Z: -FXF) i IF W=1
INPUT "X="3l: RETURN
1F L<=QLET J=1 . 168:G0T0O 396

F:X=L: INPUT "vY=" 20:"A"]F W=1THEN
iY: IF Y<(<=BLET 24
T=1 21:U=2:PRINT "EXP

4:GQSUB 5:BEEP 2 Y=AXEXP{(BXX>
sPRINT "X"iN; & ":IF T=1GOTC &
____.H;x;‘.h Y";N;“’-‘ 1
“iYiGOTO 2 22:B=(1~-PxD/N)~/(E

S:D=D+C¥kX:E=E+CX -D%DrsMN) s A=EXP
XkX:F=F+CxY:G= (P/N-B¥D-N>
GHOXkYXY: H=H4+Cx 24:R=(N¥1-DxP>-J(
XEY: NoN+1£C: IF (NXE-DXD O X (NG
J¥T=1RETURN ~P%P>3: 1IF W=1

6:1F J<>ILET M=M RETURN
+CXkLN X:0=0+Cx 2B:GOTO 986
LN X¥LN X:K=K+ 38:"S"IF W=1THEN
CkYXLN X 24

Z:1F TLOILET P=P 31:U=3:PRINT "LOG
+CXLN Y:Q=Q+Cx Y=BXLNX+A':
IN YXLN Y:I=I+ IF J=1G0T0 61

CEXKkLN Y 32:B=(K-MXxF~ N>~ (D
B:1F J+T=BLET S= ~MXM/ND> :A=(F-B
S+CELN XXLN Y *M>#N

9:RETURN 394: R=(NXK-F¥MI I ¢
18: "LYIF W=1THEN (NXD-MXM) X (NXG
14 ~“FxF)): IF W=l

11:U=1:PRINT “LIN RETURN

!B5iL=EXP ({LN U-

36:60TO 96 : INPUT "DELETE
4@: 'D"1F W=1THEN LAST PT C(Y/N)
44 3281 IF 2¢="Y"
41:U=4:PRINT "PWR THEN 75
. Y=AXXABY:i1F  71:PRINT "PT# ";N
T+J>@60T0 61 : INPUT "%=";L:
42:B=(S-MXP/N>/ (0 IF L<=BLET J=1
SMXM/ND S AZEXP 72:X=L1 INPUT "y="
(P/N-(BXM/ND) :Y:GOSUB 98:
441 R= (N¥S-MXP) /1 ¢ GOTO 77
CNKO=MXM)X(NXQ  75:PRINT "X=";X; "
-PXP)>: 1F W=1 v="3¥: INPUT "

RETURN OK TO DELCYZND

46:GOTO 96 s 7%

48: "F"IF J+T>8 761 1F 2$="N"THEN
THEN 61 71

50: W=1:U=8: U=0: 77:C=—1:1F Y<=0
FOR Z=1TO 4: LET T=!

GOSUB (Zx1@>:C 78:G0OSUB S5:END
=R¥R: IF CH>U 82:"J"PRINT VESTI
GOSUB 99 MATE OF Y":
SS:INEXT £:USING INPUT "X=";L:
W=g:BEEF 3: COTO (U+85>
PRINT "BEST F1 886:U=BXL+A:GOT0 3

T WAS 8" U 7
53:00TO <Ux18> 87 U=AXEXP (BXL):
00: "K"PRINT "ESTI GOTO 87

MATE OF X": 88:U=BXLN L+A:

INPUT "Y="ju: GOTO 8/

GOTOD (U+B1) 89:U=A%L~B: GOTO 3
B1:BEEP 1:PRINT " 7

X OR Y OR BOTH 986:G0SUB 67:PRINT

NEG. ":END Aa="30:PRINT "
62:L=(U~-A),B:GOTO B=";B:PRINT "R
Qr =" 3R C=R%¥R:
63:L=(LN U-ILN @A)~ PRINT "Ren2=";C

B:GOTD 82 :END
B4:L=EXP ((U-A)sB 97:PRINT "X=";L;"
YiGOTO 82 Y="; U END

9G8:PRINT "X=";X%;"
LN A)-B>:G0T0 ¥Y=";Y:RETURN
97 99 U= U=C:RETURN

B7:USING "HHHHEH., H
4" i RETURN

20: "G"BEEP 1:
PRINT "DELETE"

STATUS 1
1627

PUT THOSE SOFTKEYS TO WORK FOR YOU!

As George Fergus was quick to discover, you can quickly set up the
Sharp PC-1500 to save yourself a lot of keying when developing pro-
grams. Just assign the most commonly used punctuation symbois
that normally require two keystrokes (SHIFT and then the desired
character} to a group of softkeys. For instance, using all six keys from
left to right, you could define them to represent the symbols:

: § ; ? # $
Use the RCL key too, to display what you have assigned te each soft-
key to assist in remembering your assignments. The techmique sure
saves a Jot of work,

LCE GRAPHICS FOR THE SHARP PC-1500

Davigd G. Motto, 3639 Roosevelt Circle, fackson, M1 49203, sent in the
codes shown in the accompanying listing for producing a variety of
graphics on the Sharp PC-1500 liguid crystal display.

The codes are presented within DATA statements. A simple routine
at the start of the listing (lines 1 — 100) may be used to access the data
statements and display the various patterns. Naturally, vou can extend
the concepts to produce your own new patterns and incorporate them

yin your own programs. Note the complete set of chess pieces provided
by Dave. Does that give anyone ideas? See pages 91 and 92 of the Sharp
PC-1500 Instruction Manugl for details on producing LCD graphics.



:
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Program L CO Graphics for the Sharp PC-1500 and Radia Shack PC-2,

L :RESTORE 1900 1340: DATA "434C34 ¢ 1618:DATA "“48787F
3¢ DIM X$<2)x80 2A161961": 8oadg PFPE2849":
188:CLS :WAIT 1090: REM  SPIRAL o= 8 REM  BUILDI
GCURSOR @:READ 1358: DATA "24324A o NG
X$(BA2:iGPRINT X 14292619": “oﬁngn
$(2):G0TO 190 REM  SPIRAL %= ﬁ
1898:52;212331435 B8o. 1360: DATA "1C3E7F
: . A JFPF3EIC": Qg "
o I
i I a o 1328:DATA "1C2241 st e
1928: DATA 52?677 o8 &0 A g sg;c7cigggmo
92727365 B REM  CIRCLE oo FiE
1@30.Eg;ggaigg@55 §oeo8 1382:DATA "63594F -
; o oo 4 e ;ﬁz ----- -
184B:DQTQ ”888814 oﬂ:t} Qg;FsSSSLL amcxg :M
PB26BBS55" °a 2 . y o
1850: DATA " 775577 2289 A00ERATR 0P PCRE . .
pa e e &5 5 7CPE": REM 1630: DATA "3C7C72C
Nebd i ROOK (B) 3C3C7C7C3C18
1060: DATA " 7F2214 gﬁﬁg 1412: DATA “PBBCAE "IREM  BOXC
aela22/k "8 g o 87 7E" : REM *gg
18728:DATA "83411C KNIGHT (B
53%541233522 1428: DATA "4CSE3F
43223649" B j%i 1648: DATA 020302
DATA *275077 B LD 4B 1CACSCICECH8
22775077 el BORERF o 18284040" ;
Seld9n 7042": REN B e :
DATA "364943 e REM  KANGAR
Jhidd o 1448:DATA "40787F 2L
DATA "7F415D S o e égi .
o KING (B Fge,
i 1450:DATA "1CIELF -
DATA "BE1121 LEIC": REM & 1658:DATA "01910]
4221110E" ¢ PAWN (B) 239P2191F 19139
REM  HEART 1508: DATA "QEIC42 1818IC1F1AMG
BeEs Jaatdn 7CBE": REM %ﬁ? 260786060202
5 ROOK (> B2":REM  EN
kg i 1512:DaTA "98BL4A o TERPRISE
REM  CLUB S e &ﬁﬁ
DATA “B814272 T o
e G lAtioN L s 166@:D0TA "1ALEIF
D 2R ARER foge? 1CBCR4040404
DATA "183CIE 1530:DATA "425043 g D4P40E BEDEGF
18 e o7t 78 s
DATA "1D2222 G i) INGON
% 1548: DATA "4B7A4F |
4122221D": ey
REM  TAURUS Sl s
e 1550: DATA “1C121] , .
REM JUP&TE 1210 s REM 1678:0aTA "PR1412
: E
- ) 1600: DATA "3FBBIF
gg;g ; ggﬁgpg IR IFIEZF" 1828400022029
REM ELEPHA 402812102248
FEMALE T P0PPV84228"
DATA "394848 -
4835P307" o wmolo,  my gm. g
REM  MALE 6% & % o %% o
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FROM THE WATCH POCKET

This column will be somewhat longer than usual, 1 have been develop-
ing a list of matters to discuss as a result of inquiries, industry develop-
ments and my own findings. 50, here goes . ..

The Panasonic/Quasar HHCs

i have been looking over a Panasonic HHC lately, equipped with 4K of
user memory in the basic unit plus a 8K external medule. Do you think
that means | have a “12K" system? Not rezily, the memory is “paged”
or partitioned so that you are either using the 4K section or the 8K
block.

| have spent about 35 - 40 hours actually operating the unit, much
of that devoted to keying in BASIC programs and running some evalu-
ations and benchmarks.

The application programs supplied with the unit, such as the time-
keeping and appointment sysiem and the personal filing system, are
functional and gasy to opeérate.

But | am somewhat disappointed with the BASIC operating system,
Panasonic, in my opinion, would be wise 10 study Sharp's appreach in
this area, starting right with the editing capabifities.

A feature | find particutarly anneying on the Panasonic when listing
a BASIC program is the following: on long lines the display automati-
cally starts scrolling to the end of the line. It has been my experience
when scanning program listings on a PC that | can generally follow the
flow of a program by reviewing the beginning of each line {rather than
the end of lines). The extra key pressing needed on the Panasonic to
stop the across-the-line-scrolfing and get back to the start of the line or
merely abort the display to get ta the next line is inconvenient.

If vou cdit a line on the Panasonic you must press the ENTER key
to have the unit accept the changes. However, as soon as this {s done,
the line disappears from the display. To check the line again, often
desirable after alterations have been made, you must re-enter the entire
LIST directive with the desired line number.

Also, when reviewing a program, while il is possible to roll the dis-
play from one line to the next in ascending line number order, you
cannot roll back. Once you have gaone beyond a ling, the only way to
get back to it is to abort the listing and enter a new LIST directive.

Keying in, editing and debugging BASIC programs, based on my
experience, requires considerably more work than on a Sharp PC-1500.
There are several factors that combine to proeduce Lhis effect.

First, | find that the Jack of a pumeric/operand keypad slows down
proceedings. All mathematical operators such as +, *, [, elc., require
the pressing of the shift key and then the appropriate symbol. This is
alsa the case for other commonly used characters such as the colon and
semij-colon, The exira keystrokes make a difference when keying in
iong programs. Being able to quickly setup softkeys 10 reduce the key-
strokes in this situation {as can be done an the Sharp PC-1500} would
be a big boon.

The Panasonic keyboard normally operates in the lower case mode.
BASIC statements and expressions are automatically converted to
upper case when listed by the system — except when you have enclosed
something in yuotes — then the characters remain in lower ¢ase. | found
this convention disconcerting and confusing at times. This might not
be the casc lofr someone wha has not used other PC systems.

The trace facility for debugging of programs is rudimentary and
nowhere near as powerful and convenient to use as the Sharp PCs
capabilities.

| don’t like not being able to save programs and data on a mass
storage device such as a tape cassctte. Apparently no such devices are
available for the Panasonic at this time. You can copy files from one
memory bank to another. These banks are battery powered and the
batteries can even be changed {quicklyl}) without losing the contents
of memory. However, at a list price of $325.00 for an 8K module, |
dan’t want to use them for archive purposes!

It also appears that once you leave the BASIC operating system,
all the variable values assigned to a BASIC program are lost. Going
back, for instance, to check an appointment on the built-in appoint-
ment organizer, means terminating all calculations and values in what-
ever BASIC program vou might be running.
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Finally, there appears to be a slight bug i the BASIC interpreter
on the unit | have been using. If you have a Panasonic HHC, try enter-
ing the following statements using the Microsoft BASIC capsule:

10 X=1.23:X5=STRSH(X:X1=VAL{XE:PRINT X1
Execute the sequence and fet me know if you get a strange result.
Maybe we have something that should be reported to Friends Amis.

So what is the bottom line? | don't feel this is 4 particularly good
unit for people who just want to putter around with a L using BASIC,
The machine does not appear to be well suited for this purpose. Pick
something a little “friendlier' and less expensive. But, am | saying the
Panasonic HHC s a bad unit? Nope, not at ali. it is just that it is de-
signed for certain applications more than others!

Where It Shines

This unit seems best suited for applications where the software has
been designed by skilled professionals to operate in essentially a ‘‘can-
ned” mode. Such programs can be provided on ROM capsules that are
simply plugged into the back of the unit. An example of one such appli-
cation was demonstrated recently to me by Or. Brown of American
Medical Instruments, PG Box 1080, Ei Cerrito, CA 94530, telephone
{415} 525-1113. This firm has a program supplied on a ROM capsule
that determines the correct L.V. {intraveineous) drip rate for a variety
of commonly used drugs based on the patient’s body weight, desired
dosage, etc. The program operates in & variety of modes. It can serve as
a drug-determining cajculator to provide the proper drip rate. it can be
placed in a mode where it actually issues audiblc beeps so that the V.
drip may be synchronized to a specific rate. Or, an operator can press
2 key each time a drop comes out of the 1.V. and the unit will display
the rate, etc. Presto, you have an application that is admirably suited
for the machine. Complex calculations, often performed at times of
stress {medical emergencies are not picnics for dectors and nurses), can
now be performed without error using the proper dosages for each type
of drug {as stored in the PC’s memory).

The fact of the matter is that the Panasonic/Quasar HHC is really a
high performance, industrial grade machine. It is designed to be cus-
tomized 1o specific applications by professional software developers.
The unit is fast. Im a test | conducted using Microseft BASH, running
a program that performed a wide variety of operations from string
handling to number crunching, the Panasonic HHC was about three
times faster than the equivalent program on a Sharp PC-1500. BASIC
programs can be compiled to run even faster using a BASIC — SNAP
translator aboul to be made available for the machine. In critical
arenas and commercial or industrial enviconments this significant
speed advantage may well be worth the price.

Friends Amis, 505 8each Street, San Francisco, CA 94133, the
HHC's system software developer, has a version of the SNAP compiler
available for commercial software developers that runs on an Apple I
computer. Programs for the HHC can thus be developed and program-
mable ROMs burned in an enviranment that is more efficient than using
the HHC itself 1o develop sophisticated software.

Panasonic is reportedly moving full steam ahead on developing
additional peripherals Lo tie-in with the HHC. A four-color printerf
plotter unit is reported to be scheduled for release this summer with |
a retail price in the vicinity of $500.00. A 160K-byte 3-inch diskette
cartridge unit is apparently in the works with initial dejiveries due
near the end of the year,

If you have a professional or busingss application and need a high-
performance, quality HHC, take a good look at this unit. Software
houses looking for a system conducive to being set up for specific
applications might also be well advised to look the machine over
carefully. The invesiment necessary to produce ROMs for serious
applications will probably reduce the competition — maybe even
keep it at a level where some people cap turn a profit!

PC-1500 Tid-Bits

A lot of readers are hard at work analyzing the ROM cede. 1t would be
nice if key routines that could be used as subroutine calls could be lo-
cated and identified. The recently released Sharp PC-T500 Service
Manual does net contain information related to the ROM or even give
the instruction set of the custemized CPU. However, it does indicate



A UNIQUE SYSTEM ORGANIZER

Designed for the Sharp PC-1211 or Radio
Shack TRS5-80 Pocket Computer IPC-1} equip-
ped with the printerfcassette interface, this
P{C Desk Consofe has room for three cassettes,
storage of 3 by & inch index cards, two rolis of
paper and & spare printer ribben as weil as the
cassette interface cables. It all measures just
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$19.95 {pius $2.50 s/h and 6% tax if delivery
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Arrow  Highway, Building G-17, Montclair,
€A 91763, Tell 'em you saw it in PON,

that the CPU contains the following registers: a 16-bit program counter,
stack pointer and “W' register, an 8-bit accumulator and an 8-bit "E”
register {probably for flags or extension of the accumulator), and six
more 8-bit registers UH and UL, XH and XL and YH and YL that are
general purpose and can apparcntly be pajred to form 16-bit data
{pointer) registers.

The consensus amongst several experimenters so far is thal the
machine code BE represents a subroutine call and is foliowed by two
bytes containing the absolute address {high then low address bytes).
The code EZ is fikely a subroutine return directive. The code AE seems
to be “store the accumulator’ at the address shown in the pext two
bytes. BS apparently is a “load the accumulator’” with the data in the
next byte.

With what is now known it should be possible to eventually ascer-
tain the machine code instruction set for this device. The key is to
share your findings so that others can btild upon earlier findings.

Lots of people are sending in information about undocumented
capabilities. 1t is 2 little too early to attempl to summarize or pub-
lish all this material, but take notes and keep us Informed of your
discoveries. Thomas 5. Cox has apparently figured onc feature out

SUBSCRIPTION INFORMATION

Subscriptions are sold on a calendar year basis {January —
December]. There are ten issues per year. You get all issues
published for the calendar year to which you subscribe.

[ 1982 Regular Subscriber {Jssues 11 — 20} $30.00 in U.S.
{1J.5. $36.00 to Canada. U5, $45.00 elsewhere.)

[0 sample issue. $3.00 in U.S. (4.5, $4.00 elsewhere.} *Due
1o credit card minimum, this item canrot be charged.

Orders must be accompanied by payment in fuil. We do not
issue invoices for the POCKET COMPUTER NEWSLETTER.
Thank you for your remittance.

Name:

Addr: ___

City: State: ___ Zip: _ ______
MC/VISA # Expires: __
Signature:

J 35 Old State Rd, Oxford, CT 06483

T T N T R T |
P —— e ———————— e —— e ————

et b B
e g we B

¥

that had 4 number of users climbing the walls. His words are a jot
more informative than the manual:

“Merging scveral programs having the same line numbers js possible
il the programs are Jabeled and either the RESERVE or DEF modes
are used to access the programs, When using this method, the programs
can be run with no problems. | shauld emphasize that the labels must
be presentl in lhe lape version of the program as it is not possible to
cdit the first programs in a scries of MERGED programs unless the
programs are entered such that the line numbers are in ascending
order as the programs are |oaded. By using non-conflicting |abels, it
is possible to merge and run programs without having Lo go to the
trouble of renumbering the programs and entering them in precise
order.” - Thanks, Thomas, that is a nice clarification.

There is other information of this nature coming in and [ will try
Lo sort it out and get it disseminated to you as saon as practical.

Tiis and That

Rotand J. Seam sends word from England that Sharp has a new product
far the PC-1500 designated the CE-133, It s called a “Software Board.”
It is really a big matrix of 140 keys arranged as 10 rows in 14 columns.
You can place a template over it and use software to define cach key.

The CE-155 8K RAM module is available now in the United States.
| have one installed and it sure is pice to have 10K available an my
PC. The list price is $150.00. Shop arcund.

Sharp is beginning to advertise the PC-1500 in some of the computer
and elcctronic trade journals. So is Panasanic. What took them so long?

Nznos Systems Corporation, PO Box 24344, Speedway, IN 46224,
has introduced the TRS-80 BASIC Pocket Computer System Relference
Card {which aiso is suitable for the Sharp PC-1211} The price is $2.85
{plus 4% tax in indiana}. This is 2 reference card that folds to fit in a
pocket. Expanded 1t measures 19 by 8-1/2 inches and is printed on
both sides with information such as instructions, error codes, system
limitations and so forth. Might be especially suitable for beginning
PrOgramimers,

Radio Shack has announced the release of Games {f for the TR5-80
Pocket Computer. The package includes eight games on two casseties
plus an instruction manual. The games are: Missile Marksman, Baccarat,
Blackjack, Aceydeucey, One-Armed Bandit, Pokerslot, Numguess and
Craps. The list price is $14.95.

If the review of the Casio FX-702P in Issve 09 of PCN wasn’t enough
for you, Bob McEiwain has written a splendidly thorough review of the
unit and its capabilities in the May, 1982 issue of Interface Age. It
slarts on page 88 therein. Read it if you have any thoughts about ob-
taining the FX-702P.

Remember, the next issue of PCN will nol be out until July. But,
there is a good chance there will be a special Advertisers Edition in the
interim and we are planning a few surprises for the July edition.

Help keep your fellow readers informed by keeping us informed.

— Nat Wadsworth, Editor
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HEWLETT-PACKARD ANNOUNCES PROGRAMMER'S AID

Beginning |uly 3, 1982, Hewlctt-Packard Company will be providing a
new “'engineering’’ calculator designed expressly for computer program-
mers and digital-design engineers. The unit marks a new trend in sup-
porting a highly specialized market by the firm.

The new programmable model has been designated the HP-16C. It is
able to handle 2 wide variety of computer-science problems such as
tormal conversions, bit exwaction and simulation of sefected micro-
processar imsiructions! The register size may be specified by the user,
to a maximum of 64 bits, and thus the unit can be sel to match the
word size of virtually any commercial processor.

The unit may be placed in an “integer” mode and used to perform
bit calcelations. In this mode numbers may easily be entered in and
converted between four different bases: hexadecimal, decimal, octal
and bingry. 1L is believed to be the first time that binary notation has
ever been made available in a stand-alone handheld calculator. In the
unsigned mode, set 1o a 64-bit word size, numbers up LO 264-1, which
is 18,446,744,073,709,551,615 in base 10, may be represented. The
liguid-crystal display scrolls right and feft to permit viewing of large
Mk bers.

Lisers can setect whether numbers are to be interpreicd as one's-
complement, iwo's-complement or unsigned values. Among other
henelits, this capability is said to be a boon to computer science
students who somctimes have difticulty learning to distinguish among
the three conventions.

The new unit utilizes Reverse Polish notation [RPN) logic and has
the samec floating-point decimal arithmetic leatures found in other HP
machines. There are also 18 difterent bit-manipulation functions and
four Boolean operators provided as special features in the unit. The
programmable portion can retain up 1o 203 program lines or 101
sixteen-bil data registers,

The suggested LS. retail {ist price has been announced as $150.00.

Photo Hewleil-Puckard HP 16C Progrummer's Calcujator
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UPPER CASE CONVERSION ROUTINE

This routine was submitted by: Deovid G, Motto, 3639 Roaseveft Circle,
Jackson, M{ $9203. It is particularly valuable on the Panasonic/Quasar
HHC, but can also be applied on other PCs.

The routine shawn in the listing will automatically convert characters
in a string from lower case to upper case.

Line 10 accepts the input string {A$) and clears out an area {B$} for
the conversion to upper case, Line 20 sets up a loop to extract the
characters in the input string, one at a Lime. Line 30 extracts each
character and stores the ASCII value.

Line 40 is the heart of the routine. [t forces the ASCII value of
the characters to stay in the range 32 to 95. The phrase “C AND 85%
provides an upper limit of 95. If the initial value is less than 64, the
remainder of the phrase within parenthesis adds 32 to the ASCII
value. The resulting modified ASCII value is changed back to a charac-
ter {now upper case) and is concactenated to the B$ string.

Line 50 cornpletes the scanning loop, Line &0 displays the original
input and the converted output.

Some beginning BASIC programmers may not he familiar with the
AMND function used in line 40. Typically, this logic function is used in
IF statements such as IF A=0 AND B=1. However, it may also be used
as a numerical operator. This is bow it is used in this application.

The number preceding the AND declaration and the number fol-
lowing it are considered to be in binary form {as far as the computer
is concerned). Each bit of the two numbers is compared against each
other. If both bits are a 1, the result is a 1. Otherwise, the result is 0,
Stated logically: if A is true AND B is true, then the result is true.
If either A or B {or both) are false, then the result is false.

For example:

o1 1 10¢c0 120
g1t 9011111 is 95 in binary format
0O1 4010010 the result of 't AND 85

This result is indeed the ASCII representation of upper case R.

S50, now you have one more little routine to put in your programe-
ming bag of tricks. Note that this routine is particularly valuable when
inputting data from the normally lower case HHC as it converts letters
of the alphabet, but it does not affect the inputting of numerical digits!

aa 14
r

represents lower case

Program Upper Case Conversion

10 INPUT A$:BS = "

20 FOR I=1TC LEN A$

30 C3$=MID${AS.1,1):C=ASC C$

40 B$=B$+CHRS${C AND 95 + 32 * {C < 64))
50 NEXT !

80 PRINT A% ":B$:GOTO 10

Anather Personal fnformation@ product from SCELBI Publications.



UNDERSTANDING THE SHARP PC-1560

This is the second article in a series belng presented by: Norfin Rober,
407 North Ist Avenue, Marshalitown, A 50758.

An Entroduction to POKE

In Issue 15 of PCN | explained that the PEEK function returned the
byte that was stored in the address used as an argument. It is also
possible to store a specified byte at a particular memory location, by
using the POKE instruction,

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 made.
{Try it!} As you would expect if you read the previous article, per-
farming a POKE &79FF ,&60 will cancel the LOCK mode.

A multiple POKE directive is possible an the PC-1500. When the
directive POKE &7%00,1,0,116,104,80,0,0,0 is executed, the byte 01
is stared into location &7900, 00 goes into &7901, and so on. This
particular example will store the numerical value 78.685 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 PEEX and POKE instructions can be guite useful. The
foliowing examples should give you some notion of the kinds of possi-
bilities.

For instance, certain memory locations act as pointers. That is, they
contain the hexadecimal addresses of various memory locations needed
by the computer, such as the location of the next instruction to be
executed or the location of a stored variabie.

Suppose you have executed the NEW command, effectively clearing
your program from memory, and then reafize you still want to use that
program. lIs it possible to recover the lost program? It is, provided that
prier to having executed NEW you have saved the numbers obtained by
PEEK &7867 and PEEK &7868, The contents of these locations act as
2 pointer to the memory address of the last byte in a program! The use
of the NEW command does not actually erase a program from memory.
It actually just resets some painters so that the computer “thinks" that
the memory is empty.

To test this, put a small program into the PC-1500 and write down
the resujts of the two PEEKs just mentioned. Now execute NEW. To
resurrect your program: {1} POKE the two previously saved PEEKed
values back into their original locations and (2) POKE &40C5,0. (Note,
if you have an 8K CE-155 memory module installed, step {2} should be
PCKE &38C5,0.) 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
to its original value.

You can also restore variables in main memory using a similar pro-
cedure. For instance, with some variables stored in main memaory
{created using two-character names), record the values obtained using
PEEK &7899 and PEEK &789A. If these same values are POKEd back
into these locations after main-memeory variables have been "cleared”
by CLEAR, RUN or NEW, the original variabies will be restored, You
see, the pointer jn locations & 7899 and &789A simply contains the
starting address where variables are stored. (Note that this does not
apply to the fixed-memary variables A through Z and A% through Z3.)

Print formats may be set using the POKE directive instead of a
USING statement, with the advantage that a calculated value may be
used to determine the number of spaces formatted. Here is how the
format settings are stored in memory:

&7895 The byte stored here is the sum of the following format
specifications: 128 for scientific notation, 64 for asterisk
fill, 32 for forced sign, 16 for comma separation. {Note:
when set by USING, the computer acdds 1 to these values,
except when the format is simply *~".)

&7BI6 The number of positions reserved preceding the decimat
paint, including one for the sign.

&7897  Length specified for strings, if any.

&7888 The number of positions reserved following the decimal

paint, including one for the decimat paint itself.
Thus, POKE &78%5,32,7,0,3 would be equivalent to the statement
USING “ sttt #4487,

2 Issup 16 POCKET COMPUTER NEWSLETTER

e e e e —
B

Fooling the Printer

If you have the CE-150Q printer connected, you can PEEK &79F4 to
see what CSIZE is set. The largest size you can print is CS1ZE 9, right?
Wrong! Try POKE &79F4,50. Then LPRINT “G" and take a look at
CSI1ZE 50! Now set the computer 1o GRAPH mode, execute the state-
ment ROTATE 1, then POKE &79F4,36. Now execute LPRINT
“HUIGE”. Be advised that if you continue this for very jong, the FC
will exceed its coordinate range resulting in ERROR 70. You can
remedy this condition by executing SORGN so that it has a new origin.
You might also discover that the computer interprets CSIZE O as
CSIZE 2536. The only thing printable in this size is an immense decimal
point, obtainable by specifying LPRINT ™."',

The COLOR setting is stored in location &79F3. Do not POKE into
this location. You will only confuse the computer into thinking that
the pen turrett is positioned differently from where it actually resides.

[Note: Be careful using the POKE directive around memory loco-
tions used to controf external units 1t fs conceivable that you might
domage on external device ff vou inadvertently tefl u sefenoid activaied
or otherwise interfered with the normal programmed operation of the
device, At the very feast, be prepared to immediately shut the unit off
if strange sounds or activities come forth as the result of @ POKE direc-
the, — NW.J

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 are quite a few
addresses used for purposes that | have not yet figured out. The accom-
panying table lists those found recently. 8e forewarned that if you
poke valucs into certain locations that attempt to have the computer
do something that is not possible, you may get a “crash.” 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-1300 fans are investigating the ROM coding, obtaining

the hexadecimal codes andjor interpretations of these as ASCII charac-

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

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

as graphics on the LCD.

10 INPUT “BEGINNING ADDRESS? ™A

20 WAIT O:FOR C=0 TO 127:GPRINT PEEK{A+CI;:NEXT C:WAIT:
PRINT

30 A=A+TI28:GOTO 20

Try using &C000 as the initial input to the beginning address prompt.

When you get bored with this, take a4 Jook at the results when you use

&FCAD as a beginning address!

POINTERS

& 7863 Beginning of memory. This location contains the
first byte of the two-byte adress of where memory
begins, Only ona byte is stored because the second
byte is always zero, The beginning of memory can
vary depending on what expansion module, if any,
is plugged into the PC.

Top of memory. Again, the second byte is always

zero. This is the address of the first byte foliowing

the end af “main’’ {user] memaory.

&7865 — 66 Beginning of program. This is the address following
RESERVE memory. It is where the first program
line of a user program is siored.

&7867 — 68 End of praogram. The computer stores a byte with
the code &FF in the address gointed to by this
pointer. Thus &FF is the byte immediatety after
the carriage-return [ENTER) code of the user's
last program line.

&7869 — 6A Beginning of merged program fa program loaded
from cassette using the MERGE command),

&7899 — 9A Beginning of variables,

&7864




POINTERS USED DURING PROGRAM EXECUTION

&789C — 9D Hexadecimal value of line number being executed.

&789E — 9F Beginning of the program being executed. {Itis the
start of a merged program if that is what is being
executed.)

&78BE — BF Pointer to address at which next READ statement
will obtain data. if none, the value COCS is held in
the pointer.

SIX-BYTE POCINTERS USED IN PROGRAM EXECUTION

Each of these pointers, starting at the tocation shown, contains
six bytes. The first two bytes specify the storage address in mem-
ory, the next two contain the program line number; and the Jast
two held the memaory address of the first byte of the pragram
being executed.

&7840 Address of next program byte. It is the next byte
to be executed unless a transfer (GOTO, etc.) has
bean specified.

&78A8 Address of next byte to be executed after a trans-
fer.

BTBAC Address where execution is to resume after a halt

' for input, ete.

&78B2 Address of program location at which an error
occurred.

&78B3 Transfer destination specified by ON ERROR

GOTO directive. When cancelled by RUN, &80
is added to the first byte of this stored address.

STORED MODES AND SETTINGS

&764E Status of prefix keys; specification of RESERVE
group.

&IG64F Cperating mode and trigenometric mode,

&7863 Beeper onfoff. Set ta O for on, 1 far off.

&7871 — 73 WAIT specification.
&7874 - 75 Position of display cursor {GCURSOR).

&78BD Trace mode. TRON = 86, TROFF = .
&7895 — 98 Format {USING] specifications. {See text.)
&T79FF Lock mode. LOCK = 0, UNLOCK = 60.

&7B0A — OC Automatic 7-minute shutoff timer. Hesat to value
&FE 1D 1D whenever activity hahts. Shuts PC off
when valug &FF FF FF is passed.

&780D Timer for cursor flashing.

&T7B0OE Type of program execution in progress. Contin-
uous execution = 1, single-line execution [stepped
by user with the line scroll-down key} = 193, and
rapid execution when scroli-down key is held da-
pressed = 225,

&7BOF Keyboard matrix code for the key that initiated
program execution, This would be ENTER or user-
defined or a RESERVE key.

LOCATIONS RELATED TO PRINTER OPERATION

&79EQ — E1 The X-coordinate reiative 1o the origin when in the
GRAPH mode. MNegative numbers are stored in
complemented form.

&79E2 - E3 The Y-coordinate.

&79E4 - ES Paper reverse couriter. Used to insure that paper
does not get backed up moare than about 4 inches.

&79EB Location (horizonta}) of pen {0 — 216,

&79E7 — EB In GRAPH mode, the amount by which the hori-
zontal coordinate exceeds the range in which
printing may take place. This is in hexadecima!
notation with the low byte first.

&79E9 When paper is fed by the computer the value 15 is
stored here. When fed manualiy, the value is 0.
&TSF2 ROTATE setting.
&79F3 COLOR setting,
 &79F4 CSIZE setting.
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CONYERTING PROGRAMS FOR THE CASIO FX-702P

Several PCN readers have expressed dismay over the lack of programs
available for the Casio FX-702P. A recent survey of PC users leads us to
believe that the situation is not likely to improve substantially in the
immedijate future. There are simply relatively few FX-702P users
compared to Radio Shack and Sharp owners, according to our findings.

But, FX-702P owners need not despair. The fact is that most af the
programs published to date in PCN are readily adapted for use on the
Casio PC by making some editing changes as programs are Keyed in,

The following suggestions and tips may be heipful to Casio F X-702P
users who wish to make such program adaptations.

1.) Substitute appropriate statement/function mnemonics where
appiicable. Most of these types of alterations are preity obvious. Thus,
for instance, GOSUB is changed to GSB, PRINT to PRT, RETURN to
RET, and so forth. A few may not be guite so apparent. 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 SQR in place of the square root {v/) symbol. Alsc, remember
that there is a special inequality symbol {#) on the 702P that takes the
place of having to use the “less than™ and “greater than™ { < > } sym-
bols (o express the inequality operation on a Sharp or Radio Shack PC,

2.} Forget about functions that do not exist on the FX-702P — such
as BEEP.

3.) Shorten/abbreviate display messages to fit in the 20 character
FX-702P display {versus the 24 characters on the PC-1},

4.} If subscripted variables are used {n a program, remember the
following:

A.) Subscripted variables having subscripts in the range 1 — 26
are really just another way of declaring the use of the variables
A — Z on the Sharp/Radio Shack original PCs, Thus A{1) is the
equivalent of specifying variable A on a FX-702P, A(2) = B,....
.., Al26) = Z. Make the appropriate substitutions!

B.) Subscripted variables with subscripts above 26 can be conver-
ted to array elements on a FX-702P using the formula (1-26)
where “I’" represents the subscript on the Radio $Shack/Sharp unit.
le., AL27) = A{27-26} = A(1), A{28) = A(28-26) = A(2) on the
702P, etc. Simple, isn’t it?

5.) Use separate IF statements in place of multiple logic expres-
sions. An expression such as "IF (A < 52} + (B > 60) THEN 400" an
a Radio Shack TR5-80 PC means “if A less than 52 OR B greater than
60 then go to line 400."" On the FX-702P this must be precisely defined
using two separate {consecutive} {F, .. THEN statements, such as:

IF A <52 THEN 400

IF A >80 THEN 400
The opposite logic operation (A ND) would appear in a TRS-80 listing as
“IF (A < 52) * (B > 60) THEN 400" which indicates that “if A is {ess
than 52 AND B is greater than 60 then go to line 400.°" Such a state-
ment can be re-arranged so that it can be stated using two consecutive
IF statements on a 702P in this manner:

IF A »>=52 THEN *** ~ *** = condition not mat)

IF B == 80 THEN 400

“** {Hine to which program goes when condition is not met!}

Note that the first IF statement in this example reverses the original
test so that the program can “fall’’ directly into the second IF state-
ment if the first part of the AND operation is met.

6.) Explicitly state all mathematical operations using their appro-
priate symbaods. This means eliminating all instances of *implied”
multiplication and parenthesis which sometimes are inferred in TRS-80
and Sharp PC programs. That is, an expression such as:

ATNI{ABC + (D -E
should be completely specified by inserting appropriate multiplication
signs and adding closing parentheses, thus:
ATN{{A*B*C) + (D - E)}

Use the six steps outlines in this article as a guide and you will find
you can readily adapt meost PC programs written for other machines so
that they will execute on your FX-702P. In the process, you may even
find you understand (and can thus adapt and customize) the pro-
gram better than those who simply load the programs “'to see what
happens,”
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A COMPARISON OF PC MEMORIES

The Radio Shack TRS-80 and the Sharp PC-1217 pocket computers
have 204 registers available for the storage of dala and programs. Each
register can hold eight bytes. The first 26 registers can only hold data
{not program steps). Registers can hold numbers of up to 12 digits,
a two-digit cxponent {powers of ten] and the signs of the mantissa
and exponent. Each digit or sign takes up 4 bits of space or a nibble
Alternately, a register may storc up to seven alphanumeric characters.
Each characters is represented a5 8 bits or a byte, The eighth byte in
the register is used to indicate that the other bytes are representing
string {alphanumeric) information.

The remaining 178 registers can hold daia or program steps. Pro-
gram steps begin at the fast register {number 204) and proceed to be
stored in descending {numbered) registers. Each program step uses
one byte of storage. The curtain between program mernory and data
memory is maoved avtomatically as program steps are created or de-
feted.

Registers may be cleared in two ways, depending on which type of
register is ipvelved. The NEW command eftectively clears all program
and data registers, The CLEAR command only affects the data regis-
ters.

If a dats register contains a numerical value, such as 123, then trying
to refer to that register as a string will result in an error condition.

A Look at the Casio FX-702P

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

The Casie uses the same method of storage as the TR5-80 and 121 1.
The curtain, however, must be specifically specified by using the DEFM
command. This directive allocates up to 200 registers (by groups at 10}
(or data storage, It will not permit allocation of memory that is already
in use for programs. But, when the curtain is moved to create more
data storage, that memory is cleared.

The VAC command clears data memory in the Casio unit and the
CLR command clears program memory.

If a data register contains a number and an attempt is made to refer
te it as a string, there is no errer condition. Instead, the computer
returns the “null” string (as though there was nothing there).

The Sharp PC-1500 & Radio Shack PC-2

These units are different than the earlier PC-12711 and PC-1. They have
26 fixed numeric registers, 26 separate fixed string 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
as long, holding 16 characters.

The 1850 bytes of storage memory may also be used for data when
needed. To do so, a two-character variable name is crealed . The first
character of the name may he any letter from A to £. The second
character may be a letier or a digit. Adding the $ symbol creates a
string variable.

Arrays of one or two dimensions may also he created in memeory
through use of the DIM staterment. Both numerical arrays and string
arrays having up to 80 characters-per-element may be defined. The
assignment of an array name takes seven bytes of memory. Additional
memory is then used by each element of the array.

The CLEAR and NEW commands operate similar to the carlier PCs
by these firms. However, variables {including arrays) in the program
workspace afe not sel Lo zere by the CLEAR dircctive; that memory
space simply becomes available for other use.

The RUN command, used Lo start a program, clears all variables in
the program workspace, but it does not alter those in tixed memory.

The Panasonic HHC

The Panasonic does things differently than the other machines. It does
not have any fixed registers. Each variable, including arrays, uses up
program workspace 4s il is needed. There are three types of variables
and array e¢lements: floating-point numbers, integers and strings.
Floating-point numbers have up to 9 digits of accuracy and may range

4 Issue 16 POCKET COMPUTER NEWSLETTER

o e el

from 2.93873588E-32 o 1.70141183E+38 [(plus or minus). Integer
values are restricted to the range -32768 to 32767. Strings may contain
up to 255 characiers.

Each simple variable name {versus array variables] uses up seven
bytes of memory. Floating-point variables utilize the first 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 unused!

String variables use two bytes for the name, one for the fength of
the string, and two more for the memory address of the location of
the first character of the string. The last two (ot the seven) bytes are
not used in a string assignment.

Array names use two bytes for the name, two for the array lengih,
one for the number of dimensions and additional bytes for the size of
each dimension. Then the storage of array elements begins. Floating-
point elements require five bytes, integer clements lwo bytes, and
string elements use three bytes in the array {length and location) with
the actual strings being stared separately.

Summary
Each PC or HHC handles certain aspects of memory utilization in jts
own way. However, there is a clear trend towards providing substan-
tially more memory, both in the basic unit and as add-on ar plug-in
madules. For instance, the PC-1500 and PC-2 can be expanded using
plug-ins to {eventually] 13 kilobytes. The Panasonic, using external
modules, can be equipped with up 1o 56 Kilohytes!

An accompanying table compares the basic memony configurations
of the units discussed.

Thanks for this cornparative article go to: David €, Mueits, 3638
Roasevelt Circle, fackson, M 49203,

Table Busic Memorv Suppliced in Popufor Uails

Model Fixed Data Flexible Memory Fixed Program

1211/PCA1 208 1424 Q

FX-702F 208 1600 80

1500/PC-2 624 1850 8]

RL-H1400 ) 3108 0

Glassary PC Storage Terminology

bit The smallest unit of pragrammalile memory,
able to represent a zero or 3 one.

nibble A group of four bits, able to hold a number
from O to 15.

byte Two nibbles or etght bits, capable of repre-
senting numbers in the range O to 255.

BCD Binary Coded Decimal, a method of repre-

senting the digits O through 9 in four bits.
Also known as a partition. It is the hypo-
thetical boundary between program mem-
ary and data memaory,

Memory that is awailable for only one pur-
pose, be it storage of data or programs.
Memory that may be used for either data
ar programs.

Memory in which program steps are stored.
Memory in which numbers or character
strings are stored.

curtain

fixed memory
flexible memary

Rrogram memaory
data memory
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MUSIC ON THE SHARP PC-1500

Incredibie! ).5. Bach’s Prefude Number H from The Well Tempered
Clavier as programmed by: Briun Peterson, 6807 N Sheridan Road —
Apt. 520, Chicago, fl. 60626, Brian says he will write a tutorial article
showing the rest of us how he makes this kind of music if there is
enough Interest. So, if that is the case, wrile and give him some en-
couragement!

Proaram Music on the Sharp PC-150G

28;:READ

SB:READ

51: BEEP
52:iRERD

53:READ

54: BEEP
55:READ
Lot0
58.REAR
Lato
57: BEEP
58:READ
LOTG
539:READ
LoIg
88 READ

4e
61:JEEF

82: BEEP
63:READ
an
H4:.READ
caro
65:READ
cata
56.9EAD
catd
7. BEEP

78:BEEFP

27 END

Z288:DATA
2B1.DATA
2B2:0ATA
283:0aTA
Z84:0RTA
285:M6TR
286 ATA
287:DAaThA

18: 010 A5, BL31)
15:FOR X=1T0 31

ALK FCRISIAN O D) XE

25:MEXT %
AB:WalT 25iFRINT VOMETIPRINT *ANDY: 212:0R14 42, 33, 34, 35, 3B, 35, 34, 35
PRINT “THO*:PRINT

FANR"LLLS

2P8: DATA 43, 36, 35, 35, 31, 36, 35, 36
209:DATR 43, 36, 15, 3, 31, 36, 35, 36
Z18:0RT@ 42, 3¢, 32, 34, 38, 34, 32, 34
211:0R1A 42, 34, 32, 34, JB, 34, 32, 34

21%:0RTA 42, 33, 34, 35, 38, 35, 34, 35

i tF NBEEP 1,AWN:, BOMI¥1.2: 214:0naTA 48, 32, 38, 32, 28, 32, 38, 32

wio 52

LAl 1d, BC1LIE4
M: TF MNBEEP !y ALND B(N)¥Z:

Lafa s2

213:D0TA 48, 32, 38, 32, 29, 32, 38, 32
216:0ATA 48, 33, 32, 33, 28, 33, 32, 33
217:0010 48, 3.3, 32, 33, 78, 33, 32, 33
2!8:DATn 38, 33, 31, 33, 38, 33, 3}, 312

M: TF MBEEP ), B(N), BLNIR).5: 213:DATG 38, 33, 31, 33, 38, 33, 31, 33

£Larg 53

J,AC1E, BULIYY
Mi I[F HBEEP 1 R(N), BLN)¥2:
a5

228:0ATR 38, 35, 34, 35, 31, 35, 33, 35
221:04TA 38, 35,33, 35, 31, 35, 33, 35
222:06TA 36, 35, 34, 15, 31, 35,33, 35
223:0nTh 36, 35, 33, 35, 31, 33, 33, 35

Mi!F NBEEP 1, ftN), ACH¥]_5: 224:Data 36, 34, 28, 29, 26, 38, 26, 38

1.1
JpACEII, BOLIDEA
Hi {F HBEEP 1, ALN}, BIN}YZ:

225:0pta 36, 38, 28, 38, 26, 38, 26, 3@
22¢:0nTh 35,28, 24, 26, 31, 26, 24, 24
222:0aTa Ak, 26, 24, 26, 11, 26, 24, 25
228:DaTa 33, 78, 25, 24, 25, 24, 26, 28

S8
M: {F WBEEP [, @M}, BAN}¥1.3: 223:DAfh 33, 28, 26, 20, 25, 28, 26, 28

Z28:0Aln 33, 34, 28, 34, 27, 38, 28, 38

39
Hi e NAEEP !, ACND, BUH):GOTO 231:0RTR 33, 38, 24, 38, 22, 38, 28, 18

232:DATR 33, 38, 26, 38, 27, 39, 28, 318

1, 80182, BLI62:BEEP 1, AC23), Z33:0QT6 33, 38, 28,38, 27, 38, 28, 33

JyALIZ), BL32 %2
Ni1F NBEEP 1, A(N) BINI¥Z:
£3

8. 'F NBEEP Ly ALNDY, BLNIEL:
&4
Mo PE MBEEP My AAND BIMDITA,
B5
Ni 'F MBEEP !, RIND, BiNIRZ:
3.1

B(23):BEEF !, PL26), BL28):BEEP |, 234.0aT8 31, 26, 27,28, 23, 2B, 27, 28
41281, BL28)

235:001R 31, 28,27,28,23,28, 22,78
2349:D0ATR 21, 31, 38, 31, 33, 31,38, 31
232:Data 2, 3t, 38, 31, 13, 3], 38, 3!
238.0aTa 22, 28, 272,20, 11, 28, 27, 28
239:00lh 22,28, 27, 28, 31, 28,27, 28
248:D01A 31,28, 22,20, 23, 28,27, 28
Z41:D0tA 31,28, 27, 28, 23, 28, 272, 28
Z42:0Q%R 34,28,27,28, 25,28, 27,28
243:0RTA 34, 28,22,28, 25, 28, 27, 28
244:DATA 35,28, 27,28, 38, 28, 27,28

1, AL14), BLI6)iBEEP 1, ALZ1), 243:0AT4 35,28,27, 28, 38, 28,27, 28

1, AL3TY, B(3F0%28

Wi 'F NBEEP !y RUN], BANI¥Z:
B3

Hi'F MAEEF 1, ANy, BINDR]:

MBEEP
HEEEP [,#iMi, BIN}I¥2:
KBEEF ), f01(N), HLN)¥4:

NEEEF 1, RUM), BINI¥8:

H:!F MBEEF 1, ALM), BLHI¥E.
3
1 A32), BCA2 22 BEEF 1, A3

49, 31, 38, 31, 28, 31, 38, 3
48, 3), 38, 31, 24, 3), 38, 31
36, 33,32, 33, 28, 33, 32, 13
36, 13, 32,33, 28, 23, 32, 33
39, 33,31, 33, 38, 32, 51, 33
38, 33,31, 33, 38, 34, 31, 33
48, 35, 33, 33, 31, 35, 33, 35
48, 35, 33, 35, 31, 35, 3%, 3%

by ACND, BANDEL. 20

A(FI}.HEEP 1, 6241, Bt 242 BEFP |, 246&:DTh 36, 28, 27, 28, 38, 28,27, 28
AEE, BL28)
a8. BELF
85, READ
Lorg

242:0010 36, 26, 27, 28, 19, 28, 27, 28

248 DATA B, 15, 18, 21,8, 24,21, 28, 21,22
221,308,237, 34,21, 20, 21

248:0R1A 8, 16, 19,23, B, 26, 23, 22, 23, 31
.28, 35, 31, 28,24, 23, 24

258:DAIR B, 13, 22,26, 8, 3), 28, 27, 28, 34
, 28,37, 34, 31,28, 22, 28

251:0RTA 11,8, 42, 48, 42, 43, 48, 38, 48, 2
3, 4B, 33, 48, 42, 39, 3, 33

252:NRTA 35, 38, 37, 33, 4B, 32, 35, 37, 34,
12, 35, 37, 33, 35, 34, 35

253:NATA 38, 47, 43, 47, 48, 45, 13, 45, 42,
45,43, 45, 47, 43, 42, 43

254:D010 48, 43, 12,43, 45, 42, 48, 42, 38,
42,48, 42, 43,44, 39, 48

255:DA1G 33, 98, 33, 48, 35, 45,43, 13, 35,
23,42, 43, 33, 42, 48, 47

3, BLARIXZ:BEEP |, ALI2), 8132030 Z56:00TR 31,48, 32, 48, 38, 33, 31, 33, 35,

11, 38, 31, 33, 348, 28, 36, A

188:DATA 255, 244, 223, 219, 284, 185, 184 257:0aTa 28, 38, 32, A, 33, 35, 26, 38, 48, 3
172,163, 151
1AL:ORTA 143, 133, 125, 118, 111, 183,98, 258:DAlA 35,13, 32, 33, 35,36, 35, 8, 33 3
34, 28, .2, 27
182:DATé 72, B8, 64,59, 55, 52,43, 43, 43, 259:0AkA 27,4, 15, 18,21,24,23,21,22,2

A, 38, 35,8, 33,8, 35, 32,8

1+ 38,31, 33, 38, 31, 33, 8

“8 32, 33 1y 38, 81,27 24,23, 2]

182:0aTa 32, 34, 28, 26, 24,22, 2}, 13, 18, 268:0ATA 28,23, 26,23, 20, 24, 21, 24, 23,
16, 15, 14 4,23, 28, 24,21, 18, 2)

184:DAatp 12,11, 18,3,8, 7 26G|:0ATh 28, 23, 8, 16, 21, 18, 13, 16, 8,1

241, 16,18, 28,23, 26, 23

262:0418 24, 28, 33, 38, 33, 36, B, 48, 33,1
n, 8,35 33,48,38,8, 8

ZG3:Rth B

STATUS 1
3443

STATUS REPORT

A number of PC-1500 users have discovered that in addition to the
STATUS 0 and STATUS 1 functions available on the machine, there
at. several other STATUS-related capabilities. Here is a summary of
STATUS functions now reported Lo be available:

STATUS O  As

STATUS 1

indicated

in the PC-1500

Instruction Manual,

this function tells how many bytes of program mem-
ory are available for storage of programs and data.
This function does not take account of memaory
assigned to Lwo-character variables or array elements,

As reported in the manual, this function tells how

many bHytes of memory a user’s program fisting has

T . et |
e — S —— e —— e ———— e —

STATUS 2

STATUS 3

STATUS 4

STATUS 5
Thanks Lo

consumed. It does not include the space necessary
for the storage of two-character variables or array
elements,
This function is not covered In the manual, but it
apparently gives the actual address in memory where
a user’s program listing ends. If you enter

STATUS 2 -STATUS 1
you will obtain the memory address where user pro-
gram storage actually begins. This address varies de-
pending on which (if any) memory expansion modules
are in use.
Also not reported in the manual, this function returns
the “bottom' of the two-character variables andfor
array elements stack. Thus, to find out how much
memaory you have left when you want to include
assignments for two-character variables and array
elements, just enter:

STATUS 3 -5TATUS 2
Again is not reported in the manual, but it gives the
last compfete line number executed in a program.
You can thus use this function to perform a lot of
programming tricks — such as determining what line
caused a jump because of an ON ERRCR GOTO
directive. You can zlso use this function to deter-
mine what part of a large program called a subrou-
tine, etc. You just insert:

X =5TATUS 4

in the first line of the subroutine and use X as de-
sired to accomplish your programming objectives.

—9 Appear to duplicate the STATUS 4 function.

readers such as Thomas 5. Cox, Brian Peterson, Norlin

Rober and others for reporting these latent capabilities.

Error Codes Surmmuary courtesy of Thomas 8, Cox

40
a1
42
43
ab

CASSETTE RELATED FHRORS:

PRINTER RELATEDN FRRDRS:

FC-1500 ERROR CODES

MEAY NG

Syotax Evcor Ex: 10 GOTG: 10 SA=i: a=H: LD HEW

¥o FOR to watch MERT or no GOSUB to match RETURN

Out of DATA

bDouble Dimivension=-Array already Defined

Trying to use an Array Varlable hefore defining it

Improper Fariable type (Siring or Numeric)

Attempt bo Timensfon arrey beyond 2

Subscript Range Error. Subscript exceeds Distnsion.

Out of Memory. Hot eoough memery ta create & new variable.
Uundefived Line Number

Incorrect Format in a USING command

Gut of Meoory io Frogram or Reserve Area

FOR/NERT nested too deeply or buffer space exceedad
GOSUB/RETURN pested too deeply or string buffer space exceeded
OVERFLOW/UNHERFLOW or REX exceeda 65535 decimal

Mixed Strivg and Humeric data im mathematicel expreasion
Icapprorpeiate arguments such as MIDS("1kl1™) or COS (45,80)
Dimension exceeds 255

¥When uslng Fixed Mewmory Atray Varlable (@), parenthesis nor used
Variable required 1o expression

No mewory available whea program im loaded
Izproper number encered for setring TIME
Command {3 not exeeubable in curcent HORE
Ko prearam <oxredpondiog to given label:
Comcand inserted lnside " or icproper INFUT or AREAD

Lipe number exceeds 6353%: Error 1 1f line nuasber 65280-63539
Craphic Curaor berween colaucas T52-1553 when executing LHPUT
Data can’t b¢ specified with format given

Humaric calenlacion averflow

Pivisicn by rero

¥egazive Log or Kegarive SOR or dmproper trig. argument

e printer

Ioappropriacte Specification for expression
SAVE ot LOAD spesified For ROM area

Cassettm file too large, can’t be CLOADED
fLOADT data format does not match File format
CHECKSIM error

Pen haa exceeded -2DAQ0<=X T<=2047 or will exzeed 1f executad
Paper hag or will back up oore than 10.24 co in TEXT mode
Ioappropriate value for TAR

¥rong printer mode {GRAPE or TELT)

Too pany commea 1a LINE or RLINE comuand

Celeulated result cag™t be LFRINTED ou ooe line io TEXT mode
Fene beling changed or LOW BATTERY state not correctad

COLOR sigmal haa net heen recedived

low battery
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UPDATES TO THE PC-1500 INSTRUCTION MANUAL

Add the following to page 109:

3. The CLOAD command
When using the CLOAD? command it is necessary that the tape be
cued to the carrier tone which precedes the recorded data. The
carrier lone consists of a steady, unmodulated signal of approxi-
mately 1 kHz. if the tape is not properly cued, no error will be indi-
cated and no data will be presented on the display.

Replace paragraph 5 on page 111-112 with the following:

5. Use of the MERGE command

The MERGE command zilows you to store many programs in the
compuier memory at the same Lime. For example, let’s assume
the computer memory contains the following program:

10: PRINT “DEPRECIATION ALLOWANCE"

20: INPUT “Enter method: '";A
At this point you remember that vou have g similar program portion
on tape under the filename “DEP1". You will, of course, want Lo
see if this program has sections useful in the program you are cur-
rently constructing. This first step is to find the tape with “DEP1”
on it. Cue the tape to the place at which “DEP1’’ starts. Now type
MERGE “DEP1" and press ENTER. The computer will now laad
“DEP1" into memory jin agddition to the above program. After
“DEP1” is jocaded, you might find something in memary similar to
this:

10: PRINT “DEPRECIATION ALLOWAMNCE"

20: INPUT “Enter method: ;A

10: "DEP1":REM - - Second Module - -

20: PRINT "INTEREST CHARGES™

30: INPUT “Amount Bosrowed: ;B

{etc.)

Note that wnlike the CLOAD command, the new program did not
replace the existing one and that some line numbers have been
duplicated. Also note that a “label” was used on the first fine of the
merged module. This allows /inking of the modules together (see
Linking Merged Modules -- below).

it is important that you review the following informatian before
proceeding with any further editing or programming:

Important Notes
Once a MERGE is performed, no jnsertions, deletians or changes are
aifowed to previously existing program lines. Example:
10 A" REM This is existing program
20 FORT=1TOQ 100

30 LPRINTT
40 MNEXTT
{etc.)

Before doing a MERGE of the next program, make any necessary
changes to this program. Then, MERGE the next program. For
example: MERGE "PROG2":

10 “B' REM This is MERGED program

20 INPUT “Enter depreciation: ;D

30 INPUT ““Number of Years; 'Y

40 ., letc.)

Now you may make changes to the above program since it was the
last merged portion. If you need to make further changes to Lhe
first program then foltow this procedure:

1. CSAVE what you have done to this point; usc a new name
when saving the tape, j.e., "PROG3" {as an exampie}.

2. CLOAD the program saved in step 1. back into memory.

3. Now make any desired maodifications or changes. However,
keep this in mind: changes can be made onfy to the first
occurrence of any duplicated line numbers. Thus, if pro-
gram line 10 appears in the first program as well as the
second, changes will anfy affect the first occurrence of line
10, If you attempt to edit the second occurrence of line 10,
the change will be erronecusly reflected in the first program
partien only.

#] Issue 16 POCKET COMPUTER NEWSLETTER

Adding Pragram Lines
Additional lines may be added at the end of the existing programs
onfy Iif they Aave fine numbers greater than those previously used,
Note that additional program lines may not necessarily appear at
the “boitom’™ of the listing. Since modules must be linked via labels
{see below), this should not be of concern,

Linking Merged Modules (Programs) Together

Since the processor executes your program lines in logical sequence,
it will stop when it encounters a break in the sequence in line num-
bering, i.e., if tine numbers 10, 20, 30 are followed by duplicate
line numbers in a second module, the processor will cease execution
after line 30 in the first maodule.

To fink your various modules together, the following technigues are
valid: GOTO “B™, GOSUB “B", IF . .. THEN “B" [where “B" is
used for example only; you may use any label except reserved words
or letters which appear in row number two on the keyboard, i.e., Q
through P).

CREDIT WHERE CREDIT |5 DUE
The Electronic Filter Program pubtished on page 7 in Issue 15 of
PCN was submitted by: Dovid L, Shuman, 1988 Altemont Place,
San Diego, CA 927382, We regret inadvertently failing to acknow-
ledge that fact at the time of publication.

PRINTER’S HELPER

The accompanying listing presents a program of particular usc to
printers, publishers, art studios, lypesetters and anyone who specifies
lype or sizes artwork and photographs.

The program has two scctions which may be selected using the
DEFine mode, SHIFT/A calls up the typesetting portion, SHIFT/B
the art sizing routine.

Selecting SHIFT/A starts the typesetting routine by asking the user
to input peint size, leading and line length of the proposed typesel
copy. A typical input here might be 10 point type on 11 points leading
with a 22 pica fine length.

Line 80 of the program asks if the user wishes to “compensate.” If
the response is affirmative here, the program reduces the number of
characters computed to fit on each typeset line by five. This factor,
five, is the average number of characters that is typically lost when
setting justified or ragged-right copy. If “compensation’” is not reques-
ted, then the program emulates most manual typefitting routines,

Lines 130 - 200 provide the characters-per-pica [CPP) count Tor
some standard text typefaces: English Times, Helies, Helios Condensed,
Helios Light, Clearface, Korina, Oracle and Souvenir.

Be advised that CPP values for typefaces can vary among photo-
typeseticr manutacturers and typesetters. To customice the program
for ditferem CPP values, use the reciprocal of the 10 point value for the
variable C. Thus, if 10 point Helios has a CPP of 2.43, set C equal to
1/{2.43 * 0.1). Incidently, the values provided in the listing are for
Compugraphic Corporation typefaces.

If the typeface is not one of those provided in the listing, usc the
MAN {manual} selcction and input a CPP value to iwo decimal places,
such as 2.43.

The program outpuls the calculated number of typeset lines, copy
depth in points and inches.

Line 280 causes the program to recycle without the need to re-speci-
Ty parameters that are not being altered.

Sizing Artwork

SHIFT/B is a handy routine for sizing artwork. The program asks for
original dimensions in inches and 1enths. New width, height or percent
reduction or enlargement can then be selected,

This program supplied by: Herb Griffiths, 129-1/2 Columbus Ave,,
Sandusky, OH 44870,



Program Printer's Hefper

10 GRAPHIC

20 A" CLEAR

30 INPUT “CHRS PER MMS LINE? "B

40 INPUT “# OF MMS LINES? A

B0 INPUT “POINT SIZE? 5

60 INPUT "LEADING? ;L

70 INFUT “LINE LNGTH/PICAS? "D

30 INPUT “COMPENSATE (Y(N}? " Z%

[0 INPUT “"TYPE STYLE? "Q%

100 IF Z%="Y" LET H=5

110 IF 28="N" LET H=0

120 IF Q$="MAN" GOTO 290

130 IF QS="ENG" LET C=1/{8*.03731)

140 IF Q$="HEL™ LET C=1/{5*.04115}

150 1F Q$="HELC" LET C=1/(5*.03344)
160 IF Q$="HELL" LET C-1/(5*.03802}
170 IF Q$="CLE" LET C=1/(5*.03322}

180 IF Q$="KOR"” LET C=1/{5%.04000]

190 IF O$="0ORA" LET C=1/{S*.03861}

200 IF Q%="80L" LET C=1/{8*.03571}

210 IF C=0 PRINT “"BAD ENTRY":GOTO 80
220 E={A*BHI(C*D-H}+92:E=INTE

230 F=L*E:G=F/72

240 PRINT "= TYPESET LINES "E

250 PRINT “COPY DEPTH/PNTS "F

260 PRINT “COPY DEPTH/INCHES "USING “####.8% "0
270 USING

280 GOTO 20

290 INPUT "CHRS. PER PICA? ";C:GOTOQ 220
305 "B CLEAR

310 INPUT "ORIGINAL WIDTH? ;)

320 INPUT "ORIGINAL HEIGHT? " K

325 L=0:M=0:N=0

330 INPUT "WIDTH WANTED? “,L

335 IF L LET Q=L/1:P=0*K:0=L:Q=Q*100:GOTO 360
340 INPUT "HEIGHT WANTED? "M

345 IF M LET O=M/K:0=0*):P=M:Q=0*100:GOTQ 360
350 INPUT "% WANTED? ;N

366 N=N*.01:0=J*N:P=K*N:Q=N*100

360 USING "Hise 24"

370 PRINT “W=":0;" H="P

380 PRINT "PERCENT= ";Q

320 GOTO 325

400 END

USING THE PANASONIC HHC FOR TELECOMPUTING

“Telecomputing” is a term for which Friends Amis, Inc., claims a trade-
mark. Essentially, it stands for a method of communicating with a com-
puter by remote means. Recently, | checked out this method of remote
computer communications using the Panasonic HHC equipped with the
model RL-P4007T acoustic modem {controlled by a Telecomputing 2
ROM] and the RL-P2001 TV adaptor. White the TV adaptor is not
necessary for "“Telecomputing,” it does make the process somewhat
easier during lengthy sessions.

The RL-P4001 modem is contralled from the HHC's keyboard. You
activate its send and receive capabilities by selecting the appropriate
items from the 1/O (inputfoutput] menu which is always available to
the user. Next you use the system’s primary menu to indicate that you
want to usc the “Telecamputing 2" system package. This activates soft-
ware stored in 2 ROM in the modern unit. This software takes care of
all communications protacols.

The Telecomputing 2 software permits you to configure all the
necessary  parameters for communicating with a remote computer
over telephone lines. For instance, you can specify the baud rate,
number of data bits, start and stop bits, full or half-duplex modes, etc.
Default values are set to those most commoenly used by major remote
computing services such as The SOURCE. In the tests | made with
several local “bulletin board’’ services, | never had to change the basic
canfiguration parameters. However, 1 did exercise the software to ascer-
tain that it was easy to make such customized alterations if necessary.

To begin talking with a remote computer site, you just dial the tele-
pheone number of the “*host' system and wait for the steady audio tone
produced by the remaote modem, Then you mount the telephone hand-
set into the soft rubber cups of the modem, Next you select the *‘con-
nect” option from the Telecomputing 2 menu. In a few seconds you
see the beginnings of the “log-in” procedure come up on the LCD of
the HHC andfer the TV monitor.

| tried the system both with and without the use of a TV monitor.
Using a TV definitely makes things easier if you are having a lengthy
Telecomputing session. But, without a large-screen display, the Tele-
computing 2 system has features that make the use of the HHC prac-
tical. For example, you can select a mode called SLOW, When in this
mode the HHC displays communications from the remote computer
one line at a time, That is, one line of the HHC's display at a time,
Whenever you are ready for the next line of information, you just
press the NEXT key. That way, the information doesn't go 2ipping
by you at 30 characters per second — unless you want it to. Press
another button and the unit flips to the FAST mode whereby infor-
mation is displayed as fast as it is received. Once you are familiar with
a particular system you can use this mode te "log-in' or scan direc-
tories, etc.

I did find use of the HHC display alane somewhat tiring after exten-
ded use. The short lines, the effects of woerdwrap, and constant pressing
of the “pext ling’' button soon seems to take the “fun® out of com-
municating using this method. However, there is no doubt that this is
still a very viable methed of getting a quick update or inputting data to
a systern. §t also seems to me that familiarity with a particular system —
getting to know what responses are expected to various prompts — un-
doubtably eases the operators burden when using the HHC in a stand-
alane fashion.

Adding the TV monitor to the system makes even extended sessions
guite cnjoyable. The video display produced by the RL-P2001 TV
adaptor produces onc of the crispest outputs | have seen on a cojor TV
set. The unit produces a solid green background color and then displays
white characters against this background. Sixteen lines with up to 32
characters-per-line {and wordwrap)} provide sufficient information on
the screen at ail times and considerably lessens the mental strain of
remembering what you are doing as you "Telecompute.” Connection
of the TV adaptor to the TV is accomplished readily through one cable.
The TV interface is activated by a simple menu selection on the HHC,

The boltom line is that a highily portable system capable of easily
communicating with a remote computer (while having its own com-
puting capabilities}) is here — and it works. Furthermore, it is easy to
use, | like it. — Nat Wadsworth, Editor
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FROM THE WATCH POCKET

Where is Radio Shack’s PC-2? As this issue went to press | had yet Lo
find a R.S. store that would admit they had unijts for sale. Yet several
readers say they have units in their hands? Chances are good they will
be in the stores nationwide by early July.

There is a new PC program publisher on the scene and the initial
releases indicale they are doing a good job. We have several of their
new books containing numerous programs out tor review. Write to:
Micro Text Publications, Inc., One Lincoln Ploza, Suite 27C, New York,
NY 10023, or phone (212) 877-8539 and ask for a catalog describing
their publications: Pocket Magic, Packet Computer Primer and Science
& Engineering Sourcebook, You can also get cassettes containing all the
programs {about 25 per book) at a maost reasonable price when you
purchase the relevant title.

Prices on PCs and HHCs are beginning to drop rapidly {as | told
vou would occur in my December, 1987, summary}. For instance,
Radio Shack’s original TRS-80 Pocket Computer, introduced at a
price of $249.00 is now down to $149.00. This price is likely to drop
stijl further (possibly below $100) with the introduction of the PC-2.
Fanasonic’'s 4K version of its HHC now has a list price of $418.00,
down from $600.00 just six months ago. Rumors ahound that Casio
will scon have somecthing similar to the FX-702P in capability at jess
than $%1006.00. And how aboutl that move by Sinclzir? Tropped the
price of the ZX81 {assembled} from $149.95 to $99.95, the 16K
RAM add-on was cut in half from $99.95 to $49.95, and the ZX8]1
kit came down from $99.95 1o $79.95! A fully assembled and tested
16K, highly portable computer can now be attained f{or less than
$150.00., Alas, the keybhoard on that unijt drives me bananas.

And where is HP's entry? | continue to hear talk of a pawerfui,
multi-anguage capability HHC with 32K of memory (and more?)
coming from that highly talented firm. End of the summey?

Il you want to navigate by the stars in your yacht, be sure to read
the article on using your TRS-80 PC for this purpose in the fune, 1982,
issue of Microcomputing, starting on page 112,

Cuss Lewart has a nice article in the June issue of Popular Electronics
that describes how to link up a PC-1 with an external printer.

1 have heard that if you have a 2K Panasonic/Quasar HHC, vou can
expand it to 4K by buving a HM6116 memory IC at a cost of about
$9.00 and plugging it into the back of the unit yourself.

The next issue of PCN comes out in September. Hope everyone has
a pleasant summer. — MNat Wadswarth, Editor
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AN INDEX FOR THE SHARP PC-1500 INSTRUCTION MANUAL

Howard R. Battan, 35432 44tk Avenue Soutfr, Auburn, WA 38002,
got fed up with the jack of an index in the PC-1300’s manual - - so he
created his own. Then, he sent in a copy te share with ACN readers!

B 98 logic operations . . . . . . . 18
abbreviations 40, Apndx lower case . . . . - - .. . 12
BBS. cn s om s o o 66 LRRINT . . . . ... .. 122
ACS. ... . 65 MERGE . ... .. ... . 111
ANDG wn v oo v % a8 MBS e e some s wo 76
AREAD . . ... ... .. 133 mode key ... L. - 1h
Arrayss G gEER g EE R A 67 multiple statements. . . . . 41
BRI cn v @ on s on 134 NEW . wose oo s wn m o 29
ASCu s v o 3 a5 72 NEXT . ... ... . ... . 51
BEN o anmow aw o own e 65 MOT o vy mr ow omm @ o 93
ATN 656 OMN ERROR GOTO. . . . . 24
BEER: s v ¢ o s wm s 84 oMNMGOSUB ... L. 83
EEERPIOEF o = ww im0 = 85 OMGOTO. . ... . ... . 83
BEEPON . . . ... ... 8b QR . . 99
CHAIN. . ... ... ... 113 PAUSE : wa v on wn o o 34
CHRS. . .. .. ... ... 73 Pided, . . . .. ... 64
clearkey . . . .. ... ... 13 BEENT s on ww o 3 = we a4
CLOAD ... .. ... 109 power anfoff . . . .. ... B3
CLOAD?. 108 PRINT ., . ... ... .... 28
BES. o ow s s s wn s a8 BRI T s e s s 1 1190
COLOR . ......... 121 printer/cassette intfce . . 101
concatenation (+) . . . . . 70 RADIBN . vo sa w5 =0 64
CONT ... ... . .. .. 100 RANDOM . . . . . .. ... 78
COBs mp me s e sy s 65 range of numbers . . . . .. 62
CSAVE. . . . . . ... . . 109 BEAE s spe wor ooy sy Kb
ESIZE on v s o 120 REM . . . ... .. ... 57
CURSCR. . ... . .. ... a5 RESTCRE. .. . . . .. .. b
BATA sx va s e s 55 BETURN . ... ... ... 58
DEG .. ..... .. .... 66 BIGEHTES e ma s s mpones 77
DEGREE. . . . ... .... a4 RBLINE . . . . .. ... .. 127
R v o oms oo oem me 67 remote off ., . . ., 114
DMS ... .. ... ... .. 66 remoteon .. .. . ... 114
BOIING oo ws o wm o o 19 BNEa s o an me ws ow w 77
END . . ... ... 43 ROTATE. . ... .. ... 120
EMPin s v s nmwen B G 65 2 R e 44
FOR-TO-STEF. . . . . . . 51 scientific notation. ., . . . 60
GCURSCR. . ... ... .. 88 SGN oo i e a i 67
GLCURSOR. . . . .. .. 124 SN en s m e owm oww s 65
GOSUB. . . ... ...... 58 SORGN ... .. ... .. 124
GOTEY g o wn mn sy @ 45 squareroot, . . . . . ... . 62
GPRINT .. ... .. .. .. 41 STATUS . ... . .. ... 78
GRAD &0 o ey s o 64 STOP: v wm wees Ba an 100
GRAPH . . ... . ... 118 SERS: co s mamen s mw s 78
hexadecimal {&}. . . . . . . a8 TAR ... 124
IF-THEN .. ... ..... 44 TAMN & o s ey an vs s 65
INKEYS . . ... ... .. 74 TEST. .. ...... ... 116
INPU T s o on e oamsee 35 FEXTY =0 o oo w53 118
IMBLEERRY., o wor wow wou o 110 TEERE o v s s s 5 44
INT S 0 wid 58 5% . & 66 TIME. . .. ... ..... 79
LEE TS e o o 2o s s 75 TROER: = ex wa v o o s 96
LEN .. .. ... ... ... 75 TRON . .. .. ... ... 96
LTS s vwen me e ww o 29 two tape recorders . . . . 114
LFE ... 121 UMEGCE: v 0 oo v o 100
LINE =: s o s pw oo 2 125 USING. . . .. .. ..... 8O
line numbers. . . . . . ... 27 VAL o oo anomn w om o i)
LIST ... .. .. ...... 43 variables ., . . .. ... 23,135
LEIST " vn s s wmg o 118 variables, string . . . . . 23,70
LN ..o 65 WA s s e mvs s w6 54
LOGK o on sy oy ¢ 100 @iy v v o L 135
BEGE oo oo mn w0 o w o 86
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HEWLETT-PACKARD INTRODUCES PORTABLE COMPUTER

The rumors were true. Hewlett-Packard has been working on a highly
portable personal computer, It will be made available to U.5. customers
through HP and authorized HP dealers on September 15, 1982,

As is to be expected, the new machine appears to be potent in
capability. It is small, slightly larger than “pocket-size, measuring 10 x 5
inches and 1-1/4 inch thick. It weighs one pound and ten ounces. Far
starters, it sports a 48 kilobyte combined BASIC interpreter and operating
system in ROM along with an initiz| 16 kilobytes of user RAM. The RAM
may be expanded internally by another 8 kilobytes. Furthermore, addi-
tional “software pacs” in 8 and 16 kilobyte ROM modules can be plugged
directly into the unit giving it specialized capabilities. The combined
memory (ROM and RAM} capability of the unit (all internal) is 120

Giegvwesty

Septermnber

kilobytes!

Anather highly impressive feature of the unit is its built-in *mass
storage” capability. A hand-pulled magnetic-card reader is provided as
part of the unit. Magnetic strip-cards containing up to 1.3 kilobytes of
programs or data are simply pulled through an integrated slot to transter
data or programs from and to the computer. This means a large number
of programs can be conveniently carried by the user for instant foading
into the machine as needed.

The unit has a typewriter-style keyboard that is large enough to permit
touch-typing. Each key may be redefined by the user if desired,
Keyboard overlays permit the customizing of the keyboard for special ap-
plications. A *hidden” numeric keypad is provided on the keyboard to aid
in performing lengthy calculations.
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A singie-line, 32 character liquid-crystal display provides a scrolling
window on a 96-character line. The dot-matrix display provides for upper
and lower case characters.

The rechargeable nickel-cadmium batteries can power the unit for ap-
proximately 30 hours of “computing” operations, When the computer is
not in actual operation, its non-volatile memory maintains all programs
and data. An unusual feature of the HP-75C is its ability, using.its built-in
real-time clock, to effectively “turn itself on” at a predeterminred time, ex-
ecute a program unattended, and then power back down.

Other sophisticated features include file-handiing capabilities. A
number of different files, such a program files, data files and even "ap-
pointment” files can be created, held in RAM, and directed to interact
with one another.

The unit also comes equipped with the HP-IL (Hewlett-Packard Inter-
face Loop} which enables it to communicate directly with a wide range of
peripherals and even other computers.

-And, a number of peripheral devices will be immediately available far

e e S
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use with the new machine. These include a video/TV interface allowing a
regular TV to be used as a monitor, mass storage devices such as a digftal
cassette drive, printers, a color graphics-plotter, acoustic modem, a
digital multimeter, and other devices. Still further attachments will be
available in the future.

The ROM-based operating system provides 147 BASIC commands,
statemments and functions. It also provides 22 system directives for a total
high-level instruction set of 169 directives. With all of the operating
system provided in ROM, the user's RAM complement is not diminished
by operating system or other ROM plug-in modules.

The list price of the HP-75C is reported to be $995.00. The optional &
kilobyte RAM module (giving 24K total) is $195.00.

For additional information on this unit and related equipment contact
your local Hewlett-Packard sales office or mail inguiries to: Inquiries
Manager, Hewlett-Packard Company, 1820 Embarcadero Road, Pale
Alto, CA 94303.

PROGRAM LIBRARY SYSTEM FOR RADIO SHACK PC-1

How would you like to be able to place a whole series of programs for
your Radio Shack PC-1 or Sharp PC-1211 on a single cassette tape. Then,
have a system program that would autornatically {ocate the program you
want to use, load it inte the computer and begin operation? Well, with
the package provided here, you can have that sophisticated capability.

Background Infarmation

The PC-1 has a CHAIN command that enables it to automatically lcad
and begin the execution of a program. The simple standard explained
here takes this basic capability and expands it into a convenient
operating system. All it takes to implement the capability is the addition
of a couple of lines of cade in each of the programs you place in a “tape
library” plus a “library” utility program to tie the whote thing together,

Essentially, the way the system works is to assign a name to the
variable “N$” in each program, which represents the program’s identifica-
tion. Additionally, the labe! “N" is reserved in each program for use by
the “library” utility. The CHAIN command is executed by each program
in turn {or the initial library utility program) and proceeds to load in the
next program cn the tape and auto-execute it beginning at the label “N”.
This location {label “N"} checks to see if the name of the current program
{in variable N$} is the same as that being sought by the user (which the
library utility stares as D%.) {f not, the program displdys its own name (for
acknowledgement purposes) and proceeds to CHAIN in the next pro-
gram in the tape. If it is the program being sought, then it simply proceeds
to execute itself!

To keep the tape from running on indefinitely, a “terminating” program
i placed on the tape at the end of all the “regular” programs. Its purpose
is simply to natify the user that there are no more programs on the tape.
The tape can then be rewound if further operations are to be performed.
{Perhaps, in the future, PCs will have automatic tape-rewinding features
that this program could activatel}

Thus, since each program in the tape library has the few special lines
of code mentioned, the system will daisy-chain its way through the
library until it finds the program desired by the user. It is a simple but
elegant technique, especially  you are preparing a system for novice PC
users.

The Library Utility

The libary utility is the first program on a tape library. It has two parts. The

first part is used to prepare the data file FLIBRY that is used to show the

names of all the programs available an a particular tape. The second part

uses this data to display the file names to the user when requested.
Just so you have a clear picture of how a tape cassette wiil be organ-

ized, this is what the arrangement will look like:

“PL" The library utility program.

“FLIBRY” The data file containing names of all user programs.

A gap an the tape to provide for expansion of the FLIBRY data
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file above,
"PL” User program #1
"PL" User program #2
“pL” 5 i
“pPL" User program #N
"PL” The system “trailer” program to notify users that the tape must

be rewound.

Note that all prograrms on the tape are CSAVEd using the same name
*PL". They are assigned their individual names internally using the
variable N$. This internal name is what is displayed to the user as each
program is processed by the systern. Also note that the data section of the
tape is identified by the name FLIBRY.

Section “A” of the library utility program is used to specify how many
user programs will be on a tape. You are asked to specify the item
number (program number), a program name (limited te five characters)
and a tape counter (location) value if desired. (This counter value must
generally be estimated, based on experience, if programs are of varying
length.)

The following procedure should be used to establish a tape using this
systern:

1. Load the library utility shown in the accompanying listing into your
PC.

2. Prepare a fresh tape, zerc your tape recorder counter, provide an
optional voice message at the start of the tape, if desired.

3. CSAVE the library utility program as the first program on the tape
using the tape filfe name “PL", Thus, the saving command should appear
as: CS5AVE "PL".

4. Make a list of all the programs that are to be placed on the cassette.
The list should contain the tape sequence number, a five-character name,
and the tape counter reading. Use this list during the next step:

5. Place the pocket computer in the DEF mode and press SHIFT/A.
Respond to the first query from the computer with the total number of
programs ta be placed on the tape including the special ending program.
Then respond appropriately to the queries for the seguence number,
name and tape counter value for each program. At the end of each series
for a particular program you are given the opportunity to verify that your
entry was correct. if not, the program gives you a chance to start the pro-
cess over. When all data for the programs in the library has been input-
ted, the utility asks for the current date. Respond in the format YYMMDD.
Following this, the utility routine prints out a copy of the library as it will
appear to the user. It then asks: “READY TO RECORD FLIBRY?”

6. Check to make sure your tape unit is connected properly and in the
record mode. Press ENTER after responding to the above query to have
the FLIBRY data saved on the tape.

7. When the FLIBRY data has been saved, advance the tape some on
the recorder to leave a gap in case you later decide to add extra programs
to the tape. You then have space to update the FLIBRY data without wip-
ing out the first user's program you place on the cassette!
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8. Now you sequentially record each user program on the cassette.

Remember, each such program must have the special control lines, 10 N NE="BRKVN"
shown in an accompanying listing. These lines direct the program to 11 IF D$=N% PRINT D$;* READY.”:PRINT “ ":CLEAR:
check for the desired name and continue the CHAINing operation if it is _—
: GOTO "A
not the one being sought.
9, The last program on the tape is the special “file terminating” pro- 12 PRINT N$:PRINT “LOOKING FOR":PRINT D$:
gram that reminds the user that the tape needs rewinding. This program is PRINT ** ":CHAIN “PL" "N"
shown in an accompanying listing. 1
10. You have completed preparation of a tape! 15 “A” CLEAR ....{Normal start of regular pragram
Using the System
Once a tape has been prepared in the standardized fashion explained, 10 N N$=""LASTP”
operation is simplicity itself. 15 PRINT N%
Just rewind a tape to the beginning and read in the utility program by i s
using CLOAD "PL". Once loaded, with the PC in the DEF mode, press 20 PRINT "END OF LIBRARY
SHIFT/Z. The FLIBRY data will automatically load and show the programs 23 IF D$=N$ GOTO 30
available on the tape. Pick the desired program number, enter, it, and let 25 PRINT D$:* NOT FOUND"
the system take over. It will automatically find and begin executing the )
desired program. 30 PRINT “iF YOU WANT TO™:PRINT “ADD ANY
The system does provide “a touch of class.” PROGRAMS”
R.). 5aam, 149 Gloucester Road, london, Fngland SW7 4TH, is the ; “ ”
author of this program. He would like to hear from PCN readers in- 36 PRINT "PLEASE OVERWRITE™:PRINT “THIS LAST
terested in standards for passing data from one program to another. He PROGAM"
also notes that this systemn of automating program loading has potential 40 PRINT “THEN AMEND LIST:"
for application on other PC systems.
45 PRINT "A. REWIND TAPE™
Programs: Djrectly below is the fisting for the library utility program. 50 PRINT “B. CLOAD <PL> TO OBTAIN LIBRY"
Note thar It has two mafor sections, starting at lines 790 (“N"'} and gt . . i
Hne 850 ("Z"). At top of right hand column are the lines that should 55 PRINT “C. THEN SHFT/A™:PRINT 0. REVISE
be in each user program in g tape fibrary, Note thgt Hne 15 represents FLIBRY"
the beginning of the regular user program ("A"). A second routine also 56 PRINT' ":PRINT" ":PRINT * *
shown [n the upper right hand column iHustrates the Kbrary terminating
program, You can moke it as elaborate as you kel 57 END
790 "N N$="LIBRY"' 850 “Z'" D=2:PRINT “LIST PROGRAM LIBRARY"
792 PRINT N$:* READY.":CLEAR:PRINT ".” 860 INPUT “1S TAPE READY? ¥/N";B$:1F B$=""N'
BOO *A” D=1:PAUSE "LIBRY LOADER™:PAUSE “INPUT # GOTO 860
PROGS,NAME,LOCN.” 865 INPUT #“FLIBRY';F
802 (NPUT “TOTAL # PROGRAMS?";F 870 “S” PRINT "***A PERSONALIZED**" :PRINT
803 FOR A=8 TO 3F+5 STEP 3 “FLIBRY: ":G$
804 B=A+1:C=B+1 B71 USING ™ ##
805 INPUT “ITEM #? ",'.A{A:'i'NPUT "NAME{5CHAR]? ":- 272 pRlNT F;" ENTR]ES"IPRINT 4 “IPH'NT " # NAME
A$(B):INPUT "TAPE COUNT:(... /.. .} AS$(C) FROM/TO
806 INPUT “WAS INPUT OK? Y/N “;B$:1F B$="N" PAUSE 874 PRINT “== —=oe —momjoee
“RE-DO WHOLE ENTRY":GOTO 804 880 FOR A=8 TO 3F+5 STEP 3
B07 NEXTA 882 B=A+1:C=BH1
810 PAUSE "INPUT DONE':INPUT “FILE LIBRY DATE? *; 884 PRINT A{A}" ":AS(BY:" “:AS(C)
G3 886 NEXT A
811 GOSUB 8" 887 PRINT ” ":RRINT " ":PRINT ~
812 “B” INPUT "READY TO RECORD LIBRY? “;B$:IF B$~ 888 IF D=1 RETURN
“N" LET B$=" ":GOTO "B" 890 INPUT ‘“WHICH PROGRAM NO.? “:A
815 PRINT # “FLIBRY";F 891 IF A > F PRINT A;” GREATER THAN ":F;"#ITEMS
820 PRINT “FLIBRY ";G$:PRINT “RECORDED" PRINT ON FILE":GOTO 890
“NOW CSAVE YOUR" 896 A=3A+5:B=A+1:C~A+2:D$=A$(BI:PRINT D$:* # ”;
821 PRINT "PROGRAMS WITH':PRINT “SAME NAME: PL" AlA)
822 PRINT ““ALL PROGS NEED":PRINT “ENTRY N,” 897 PRINT “TAPE REPLAY ";A${C):INPUT “TAPE
PRINT “WHERE N$=YQUR" READY? *:BS:1F B$="N" GOTO 897
823 PRINT "FIVE CHAR LABEL" 898 CHAIN “PL" “N"

824 END
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TAX ASSESSMENT PROGRAM
This program can help you fill out your annual {local) tax assessment
forms. It has the following features:

Maintenance of equipment purchase prices by year for the current

year and eight prior years.

Maintenance of a total of purchases for the ninth prior and all earlier

years,

Ability to update the values for any year at any time.

Maintenance of depreciated value factors for each year stored.

Ability to print a report showing the original purchase total and factors

at any time.

Automatic shifting of values when a new year is entered.

The program is designed for the Radio Shack PC-1 with the printer, but
it can be modified to run without the printer, if desired.

The program has four different functions. To select the appropriate
function, put the computer into the DEF mode and press the shift key and
the letter shown next to the function:

S — Set up current year and depreciation percents

A— Accumulate purchase prices of equipment

F — Final totals for the current year

D — Display stored values

Set Up

Your must run this first, before entering any values, This routine will prompt
you for information, as described below. The program checks the values
you entet for reasonability, and will print the message ERROR if the infor-
mation you enter is incofrect. Press ENTER to return to the prompting
message.

Here are the prompting messages for the set-up routine.:

CURRENT YEAR?

Enter the four-digit year. This should be the most recent year you want to
process. In the saniple reports 1977 was used. The program will
automatically generate the eight preceding years (1976, 1975, ...,
1969). To ensure that you have entered a four-digit number, the program
checks to make sure the year is not less than 1950,

At this paint, the program prompts you for the depreciated value fac-
tors for the current year, the eight prior years, and the ninth and prior
years. Note: these factors are multipiied by the original purchase prices to
get the depreciated values, For each one the program prints
YYYY PERCENT
on the printer. YYYY is the year, 1977 for example. The program then
prompts
PERCENT?

Type the depreciated value facter and press ENTER. For example, if the
factor is 90%, type 90 (NOT .90],

The program will ask for the years in descending order; for example,
1977, 1976, . . .. 1968. The final year is really going to be that year and
all prior ones. In the samples below, the earliest year is 1969. 1968 and
all preceding years are lumped together.

These factors remain constant regardiess of the shifting of the years
{unless, of course, you change them). In other words, the factors are real-
ly for the current year, whatever it may be, and the preceding years.

Accumulating Purchase Prices

To use this feature, press the SHIFT/A. The printer is not necessary for

this processing. The program prompts you with

YEAR?

Type the four-digit year. The program checks to make sure it is not less

than 1950. Processing continues depending on the value you entered:
If the year is less than or equal to the highest year stored, the program

will prompt you for amounts with

AMOUNT?

Type in the original purchase price (dollars and cents). This will be added

to the tota} for the specified year. The program then prompts you for the

next amount. Continue entering information until you have no more for

that year. Then press ENTER without entering a value and the program

will stop.
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Example Input and Output for the Tax Assessment Program

INPUT
1977 S&0a, 00
95, 00k
1976 5500.00
S0, 00%
1973 5400, 00
BO.20%
1974 5200, 00
70.00%
1973 5200.00

60 A0

1372 5104, 00

50, 00%
o OUTPUT
1371 %000.00
41, 00% 1977
s CnsT S0, O
1970 2147, 23 : o
ot IEPR  5320.00
19658 12121.71 CoST lgggna.ﬂm
25, 00 TEPR  4950.00
1968 15273.94 T g
75 D0% COST 5400, 00
e TEPR  4320.00
1674
COST  SE00.00
TEPR 371000
1973
COaT 2030, 3
IEPRE  3120.00
1972
COST 5100, 00
TEPR 2550, 000
1971
COST  S000. 00
TEPR 2000, 0
1970
COST  ©147.2%
IEPR  2444.17
1969
COST  12121.7%%
TEPR  T030,332

BEFORE 1969
COsT 15273, 54

DEPE 2318.49
TOTAL

CESYT TZEd2.48

IE262.99

LEPE




If the year you entered is greater than the highest year stored, the pro-
gram will ask
NEW YEAR (Y OR N}?
It wants ta know whether you wish 1o start a new year or have just made
an error, If you are starting a new year, type ¥ and press ENTER. The
program will take about 12 to 15 seconds to shift its stored values and
generate a new series of years. Then it will prompt you for amaunts, as
described above.

If you have made a mistake, type N and the program will prompt you
for the year again.

NOTE: if you have made an error entering the year and the year is not
greater than the highest year, the program won't know an error has oc-
cured, It will proceed to accumulate amounts either in the specified year
or in the total for all years prior to the earliest year. For your own applica-
tion, you might want to change the program to test for some year other
than 1950 as the earliest allowable year to help prevent this type of error.
At any rate, be careful when entering the year!

Producing Totals for a Year

To use this feature, press SHIFTIF. The printer must be en. The program
will produce a report. The original cost of equipment purchased during
that year and the depreciated value are printed for each year. Years are
listed in descending order, starting with the highest year and continuing
through the eighth prior year (2977 through 1969 in the sample}. Then,
the sum of all prior years is printed (BEFORE 1969 in the sample). If there
were no purchases during some year, that year will not be printed. At the
end of the report, the word TOTAL is printed, followed by the totals for
ail years.

Note: The running of this section of the program doesn't initialize it for
a new year. Initialization only happens when you enter a new year using

Pragram Locol Tax Assessment

the accumulation portion of the program!

If you don't have a printer, you will want to change the program so thai
the values are displayed in a meaningful fashion. 1 recommend deleting
the line of dashes, which separates the years, and adding the year itself to

each line displayed.

Displaying Stored Values

To use this feature, turn the printer on, and press SHIFT/D. The program
will Jist each year, the accumulated total, and the stored percent. This lets
you see what the totals are and which percentages apply to each year,

Thanks for submitting this program go to: Guerr/ F, Stevens,
%General Business Systems, Inc., 1420 Main Street (Suite 130},
Glastanbury, CT 06033,

Table Variable Assignments in Tax Assessment Program

A General — purpose .

B General — purpose {used tor entry of percents)
cs Response to “new year” question

D Depreclated total

i Subsacript

A(21)— A(30) Years: A(21) is the latest; A(30) is the earliest,
and represents that year and all prior.

A(31)—A(40) Depreciation factors

Ald1}—A(50) Accumulated purchase totals
Note that the values in A{31) through A{40) and
in A(41) through A{50) correspond to the years
in A(21) through A(30).

10 "SFOR I=31 DIE =0

TG 403acI =1
SIS B Lk
MEXT 1
20 THPUT "CLIRRE
MT YEAR? "“if
IO IF AL 19950
BESUR 903
TO 20
03 FOR I=21Td 3
O2ACT y=AIB=A
-1
S0:FRINT USING
"HERRETARCID
3" PERCEMT”
{17 [HPUT "PERCE
HT? "iB
TO:IF CB>100%+1
EBLQMG0SUR 20
sOO0TG &0
EDACI+I0=RB-10
QzMEST TsEND
AN FRINT “"ERROR
“2RETIIRH
inc: "g"IMPUT "YE
AR? MiA
110: IF A< 19350
GOSUE 32032
GETO 100
1204 IF AxAd2is
GESUE 170
130 IF ArEC212
=70 100
140: I=21005U% 2

1208 IWPUT  "APIGUN
T "sptAcize=
FC TR GO
159

1602 END

1705 =" * 2 THFLIT
"HEH YERE <Y

DR HY? “iC%

1802 IF Ca="y"
SUSHE 210!
GOTO 130

1908 IF Cf="HY
FETURH

200: GIFSUE 903
FETUEN

2102 A0 =8 50} +
A3 1ACE0 =
P28

L2 FOR =287 2
1ETER 11401
s R0 BT
+212=AC T+200
THEKT 1

IR =20+
1:Rdai =05 IF
E=RL2LLET O
$2 H I_{ 1}

240 FETURN

2305 IF AAC3E
LET I=50:
FETURN

203 IF A=ACIRLET
I=I+202

FETHRN e = Tl L A
ETO:I=1+1:00T03 2 A l000 1001
&0 =T+H
a0 EY B Deee ZEtPRINT “DERFEY
FUOR I=21T15 2 A
HITE R IAE00 ZR0:000UR 440
=3G0TO 330 FRINT "

2= I+20% 1 B=
E+RsGOSUE 44
CePRINMT

NIISING "B

i) 4 GRS T

A PRINT "CosTe
AUSIHG "HIER
Heu. ks s

E10:P=IHT CadI+
I0XRECT+200+
D05 x1000 A1
Q% D=T+4A

ZEOIPRINT “DEFR™
R

SEHERT I

Z40s IF AlS0r=0
EITO 220

Z50: B=B4m( a0t
GOSUE 440
PRINT USIMG
nEppgkrst B
EFDRE" /290

ZEQSFRIMT "CosTe
SUSING "#axg
HEER. AR AT
1y

ET0ia=INT (ufds)

TOTAL » s FRINT
COSTAS B

ARG FRINT “DEFR"
P10 GOSUR 440
DPRIMT " *3

FRINT © '
FRINT * 1
END

102 " BUFLR T2
TO EOR=mL ]+
2L FRINT
LZTH: "Bangg
PRA T USTHG
tgnnmnnnd. 418
ll;}:‘

20 AR T+ 100w 1
Q:PREINT

HRLISING "B
i TR T R
"EGOSLE 440

G20 MENT TIPRINT

" UEPRINT
" ENI
440: FRINT "=—m—m

SRETUIRH
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DECIMAL/BASES 2 — 16 CONVERSION PROGRAM

Thomas S, Cox, %Platt Sgco Lowel, Drawer 2327, Greenville, SC
289602, sent in this program. You can use it to convert between decimal
rumbers and those in any base between 2 and 16 or vice versa.

Several versions of the program are shown. One for the Sharp
PC-1500/Radio Shack PC-2, A secand for the Casio FX-702P,

Program Number Conversfon for the PC-1500/PC-2

Program Number Conversion for the Casio FX-702P

9.

L2
15,

20:

25:

oa:
] %3

188:

185:

118:
115:

128:

1253

134:

BC“CLEAR .
WalT 58:PRINT
"Base Conuvewrs:
ons (2-161"
A$="A123456789
ABCOEFR"

OIM ag$(a) 50,
A1$¢AY%39
INPUT "B(N3}-14
ar~ B1B-BN 1lor
279 "L

TF (L=1X+CL=2)

<PICLS :GOTD 2
5]
»INPUT "BASE (N

=?) (2-16) ",N

. [F (NMC20R N>18

PRINT "BASE QO

UT OF RANGE ":

CLS :G6OTO 349
CLS

ON LGOGTO 188, 2
515]

WRIT S58:PRINT
"BASE ";N; " 10
BASE 18": A%
gr="":alsBr="

WAIT B:PRINT *
% IN BASE";N;”
": INPUT n@s$(a
)
CLS :A=LEN A%
(9):B=0
FOR 1-870 A-1:
C$=M1D$ (ABS$D
), A-1, 1):G=ASC
C$: IF (G>=48)+
(B<=57)=2LET G
=G-48:G60T0 130
IF (G)=65)>+(G6<
=78)=2LET G=G-
55:GOTO 130
BEEP 1:CLS :
WAIT 28:PRINT
"INUALID ENTRY
TRY AGAIN":
CLS :WAIT @:
GOTO 108
IF GY=NWRIT 58
:PRINT "DIGIT
>= BASE":CLS i

148:

288

2085:

228:
23a:
235:

249:
25@:

268:
2,8:
284:

388:

318:

328:

WAIT B:6GOTD 19
5
B=B+GXNn i NEXT
1:WAIT :PRINT
B: GOTO 18P
WAIT 58:PRINT
"Base 18 to Ba
se "jN:A@$(B)=
"trAl$CpY="":8
$: i1 1
WAIT B: INPUT *©
DECIMAL Np.= "
s0:E=D: IF D>9.
999E18WAIT 50:
PRINT "T0Q BIG
":CLS WAIT 2
:GOTQ 219

DIF (N=25+(D>2a

26-1)=2WAIT 58
IPRINT "TOO LA
RGE FOR DISPLA
Y"iCLS tWAIT B8
:GOTO 280
WARIT B:F=R:CLS
FOR 1=1T0 26
B=C(E/N)-INT (E
/NJD:C=INT ((Bx
N)+.5): IF INT
(E-/NJ)=BLET F=1
E=INT (E/N)
B$=MI1D$ (As, C+
I, 1):A8%(A)=APY
$(B)+B$
IF F=1GOTO 399
NEXT 1|
WAIT 188:PRINT
"TOOQ LARGE FOR
DISPLAY":CLS
:GOTO 208
WAIT B:FCR 1=
LEN AB$¢A)T0 1
STEP -1:8s%=
MID$& (RA%$(B), !
» 1)
Al%(B)=A1$(B+
B$:NEXT I:WAIT
:CLS
PRINT Als$¢8):
GOTO 288

STATUS }

18358

YAR: 46 PRE: 1528

Pz 313 STEPS
3 RATT 28
18 PRT "BRSE COMVE

RSION®

13 FRT "BASECH) 10
BRSECI8)™

17 INP "BRSE (W) 7

o ——
mNe:INP §

39 ReLEN(S)

1 83

58 FOR 120 T0 A1
STEP |

68 CS=HIB(A-1,1)

T8 658 260

75 1F D¥CH-11:PRT
"DIGIT & BASE™
G010 28

28 B=BD4NAT

99 HEXT 1

128 4RI 8

18 FRT 457 10 B

115 PRT B3” BI™:ST
0P 160TO 28

20 [F GTiva

B IE Ot

[ o

W5 T

W [F co et

25 g C4="5"D=5:%

6 IF 66

7 [F TR

9 [F Cs=i0in

29 IF C42Psbnn

1B IF C6=R"D=18:
RET

21 TF C=mgmd=11:
RET

N7 IF Ch="C"sp=12
RET

23 TF C629%50a13:
RET

214 IF C4="t" =14
RET

yiks éF C$="F":D=15:

£
216 PRT "THYALID IR
PUT™:EMD

Pi: 66d STEPS
5 RAIT 28

106 PRT "BASE COMYE
RSION"

15 PRT "BASE(18) T
0 BRSE(N)”

17 VAC i[NP "BASE

("N
Pt ”DECIHSL Wl

SBFBRI-QTUBS
TEP t

48 B=FRRC (E/K)

38 C=IKT ((Bsh)+,3

}
] %FIIHT'(EIH)=8}

8 E=[NT (E/N)

78 658 388

Bﬁ IF F=4' THER 1088
B HEXT I

l%!&T"!ﬁTﬂH
E AHSNER

157
118 Fﬂ& =9 1§ 1%:1
F A$(D="" THER
138
128 PRY f8CI)
138 NEXT I
B55W?

8010 17
3@ i3 Eﬂg}(l‘}D
¥E1F01§?ﬂ}4)
382 IF (=2;R8(15-1)
=TPRET

383 1F C=3:A8(19-D)
=IWREL

HKﬂ%?ﬁMﬂ%ﬁ

385 IF C=5:88(15-1)
=P IRET

386 IF €=grﬁ$(t9*{)

37 IF CT3R8C19-D)
="

3]
388 IF C=8:R819-D)
=G=RET
389 1F C=95R819-D
=% RET
118 IF C=i@3A8C19-1
Y="RP:RET
1L IF AR
312 IF L=12188019-1
)" RET
313 IF C=ITiRHa9-1
)PRRET
314 IF C=i4iR8(19-1
J="E":RET
35 IF C=ISsfcso-1

)="FiRET
318 PRT "INVALID IN
BUT™: ENY
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AMERICAN ROULETTE

Gary Heidbrink provided this version of a classic Las Vegas game. The
listing shown will run on both PC-1/PC-1211 and PC-2/PC-1500 uni1s.

The game is modeled on the American version of Roulette which has
the numbers zero through 36 and a double zero {00). You are allowed
to bet as follows.

Double zero: A bet that the marble will fall in the 00 siot,

Single number bet: Enter the number desired (0 — 36) followed by
the amaunt of the wager.

Red: The numbers 1,3, 5, 7, 9, 12, 14, 16, 18, 19, 21, 23, 25, 27,
30, 32, 34 and 36 are red.

Black: The numbers 2,4,6,8,10,11,13,15,17,20, 22, 24, 26, 28,
29, 31, 33 and 35 are this color.

Even: Any even number {excluding zero or 00).

Odd; Any odd number (not 0 or 00},

1 — 18: Any number within this range.

19 — 36: Any number within this range.

1 — 12: Inclusivel

13 — 24: Inclusive!

25 — 36: Inclusive!

Column 1 — 34: A bet that the number will be one of these — 1, 4,
7,10,13,16,19,22,25,28,31 or 34,

Column 2 -- 35: Any one of these — 2, 5, 8,11, 14,17, 20, 23, 26,
22,32 or 35 is a winner.

Column 3 — 36: If a 3,6, 9,12, 15, 18, 21, 24, 27,30, 33 or 36
comes up then you win.

Bets continue to ride until they are removed by betting Zero or you
change the value of the bet. If you want to clear zli bets, quit the game
and start aver,

The odds: Betting Even, Odd, Red, Black, 1—18 or 19—36 pays
cven money. Betting 112, 1324, 25-36 or any Column pays 2:1.
Single numbers {including 0 and 00} pay 35:1.

Good luck.

Program American Roulette

5 A" B=3254:INPUT "RND#";B
10 FOR E=6TD 57:A[E)=0:NEXT E:PRINT “ AMERICAN

ROULETTE”

15 INPUT “BET OR QUIT? {B/Q):"";D$:IF D$="Q"
GOTO 29%

20 INPUT “CHANGING BETS? (Y/N):";D$:IF D$="N"
GOTO 96

25 INPUT "DOUBLE G0:"";H

30 INPUT "ENTER SINGLE BET #:";E:F=E+21:INPUT
“AMOUNT BET:";A(F):GOTC 30

35 INPUT "RED:";I

40 INPUT “BLACK:;J

45 INPUT "EVEN:";K

50 INPUT "ODD:";L

56 INPUT "1-18:";M

60 INPUT ""19-36:";N

B5 INPUT “1-12:";0

70 INPUT "13-24:":P

75 INPUT ""25-36:".Q

a0  INPUT “COLUMN 1-34:";R

85 INPUT “COLUMN 2-35:";8

{The letter O}

90
95
10G

105
110
115
120
125
130
1356
140
14b
150
155
160
1656
170
175
180
180
180
195
200
205
210
215
220
225
230
236
240
245
250
255
260
265
270
275

280
285

INPUT “"COLUMN 3-36:".T

PAUSE “WHEEL 15 SPUN"
E=E+1:8=439147"B+E.B=23*B-INTIB*.23)*100: A=INT
{B*.38!}

IF A=37 LET F=H*36:GOTOQ 270

IF A=O0 LET F=U*36.GOTO 270

FOR E=1 TO 36:IF A=E LET F=A{E+21}*36
NEXTE

IF A=2 GOTO 220

IF A~4 GOTO 220

IF A=8 GOTO 220

IF A=8 GOTO 220

IF A=10 GOTO 220

IF A=11 GOTO 220

IF A=13 GOTO 220

IF A=15 GOTQ 220

IF A=17 GOTO 220

IF A=20 GOTO 220

IF A=22 GOTO 220

IF A=24 GOTO 220

IF A=26 GOTO 220

IF A=28 GOTO 220

IF A=29 GCGTO 220

IF A=31 GOTO 220

IF A=33 GOTO 220

IF A=35 GOTO 220

F=FH*2:GOTO 225

F=F+J*2

IF A/2=INT(A/2) LET F=F+K*2:GOTG 235
F=F+L*2

IF A > 24 LET F=F+Q*3+N*2:GOTO 265

IF A > 18 LET F=F+P*3+N*2:G0OTO 255

IF A > 12 LET F=F+P*3+M*2:GOTO 255
F=F+0*3+M*2

IF Af3=INT(A/3} LET F=F+T*3:G0TO 270

IF (A+1)/3=INT{{A+1}/3) LET F=F+5*3:GOTO 270
F=F+R*3

FOR E=8 TO 57:F=F-A{E):NEXT E:G=G+F
BEEP 1:IF A=37 PRINT “BALL LANDS ON: 00"
GCTO 285

PRINT “BALL LANDS ON: ;A

IF F < 0 LET F=-F:PRINT " YOU LOSE $";F:
GOTO 156

PRINT "YOU WIN $"F:GOTO 15

IFG <0LET G=-G:PRINT "YOU LOST $;G:GOTO 10
PRINT “¥OU WCN $":5:G0TO 10
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PROTECTHIN FOR YOUR PC!

Ever wish you could safely transport your entire PC system — complete
with printer, cassette drive, and a few extra rolis of paper? Now you
can. Shale Diversified Enterprises, 708 Ferris Avenue, Chardon, OH
44024, provides several styles for both PC:1/PC-1211 and PC-2/PC-1500
models. For detzils and information on pricing write directly to the
firm and ask about their “PC Attache Cases.”

Photo PC Attache Case Protects Entire System

s sab it et
e

.
At AL
e et ThL:

v
e

ket

The POCKET COMPUTER NEWSLETTER is Available!
Ry Subscription Onfy: for a calenddar year period {January —
Becemnber). You get ail issues published to dale for the calen-
dar year in which you subscribe, at the time you subscribe.

MC/VISA Phone Subscriptions: [203) 888-1946
Lo 1982 Regular Subscriber [issues 11 — 20). $30.00 in U.5.
tU.S. $36.00 to Canada, U.S. $45.00 elsewbere.}
O 198283 Subscriber (lssues 11 — 30y, $60.00 in U.S.
{L).5. $72.00 1o Canada. U.5. $90.00 elsewhere.)
O 1983 Regular Subscriber {Issues 21 — 30}, $36.00 in U.S.
{LJ.5, $42 00 1o Canada. .5, $50.00 slsewhere.)
Orders must be accompanied by payment in full. We do not
issue invoices tor the POCKET COMPUTER NEWSLETTER.
Thank you for your remittance.

B s ca sepeons sommeci senimeni s sre e s o
Addr — R R I
B o oo State: ___ 2ip: _ __ ____
MCAISA &0 Expires: __ __
Signature: . o o

‘D
‘ P.0O. Box 232, Saymour, CT 06433
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INTERFACE TRANSFERS DATA FROM PC TO DESKTOP UNIT

A new device dubbed the PTR Interface from Protean Scientific, Route
13, Lincoln, NE 68527, claims to provide the ability to transfer alpha
and numeric data from a2 Radio Shack PC-1 to a TRS-80 Model | or Lil
desktop urit.

The interface connects between the deskiop unit and its cassette
recorder and allows tapes created by the PC to be processed. You can
transfer complete files or a specified number of memories. Checksum
error detection Is included. The unit is provided with software which
includes an assembly language routine to facilitate the transfer process.
Write directly to the company for additional information and pricing.

Photo PTR interface from Protean Scientific
ER - B cow LT BT B LR A e
@ #iie ?&.&\&&&@ # @:@%g \&@ @f &

#

FROM THE WATCH POCKET

Sharp Electronics will begin releasing ROM Software Libraries during
the fourth quarter of 1982. These maodules, which will plug directly
into the back of the PC-1500, each contain a whole series of routines
specifically designed to solve problems commonly encountered in
particular fields, Modules cavering five general areas have been announ-
ced to date: Mathematics, Electrical Engineering, Statistics, Finance
and Graphics. To give you an idea of the scope of gach module, the
Elcctrical Engineering Application Module is reported to be able 1o
perform the following types of operations: Complex arithmetic with'
polar /O capability. Fourier analysis. Network analysis. Bude/Nyquist
calculations. Complex rtoots of a polynomial. Active filter design.
Passive filter design. Phase-locked loop analysis. Series to parallel con-
versions. Smith Chart calculations. Signal detection determinations.
Polynomial multiplication. Decibels, nepers, power, voltage and current
ratio conversions. Reactance chart calculations and ¢omplex matrix
arithmetic. Want more information on price and availability? Write
Atlantic Northeast Marketing, £.0. Box 9271, Marblchead, MA (1945
of phone {617} 639-0285.

Panasonic has announced further reductions in the list price of
its HHC and accessories. A 4K RL-H1400 js down to $380.00.
They now have an 80-character, 4-color printer/plotter unit, an
acoustic modem with cassette interface and other new peripherals
available. For further information write to them at One Panasonic Way,
Secaucus, Nf 07054,

Sanyo has been displaying a hand-held computer at recent trade
shows. The madel PHC&000 is said to contain a 24K operating system
in ROM and have 4K of user RAM in the standard unit. §t can mate
with the PHCS010 to become a terminal, expand memory, etc. Look
for U.S. deliveries Jater this year.

Now that Hewlett-Packard has come out of the woods, where is their
old rival Texas Instruments? — Nuat Wadswaorth, Editor
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NEW CASIO FX-700F CRACKS $100.00 PCPRICE BARRIER

Just one year after Casio introduced the first “under $200.00" PC, it
has scoted another price breakthrough. The new PC, designated the
FX-700P is slated for U.S. deliveries in October. It is priced at $99.95,

The unit appears to be a slightly smaller-sized version of the 702P,
with some features of the garlier unit dropped.

One highly noticeable change is in the keyboard fayoul. It is now
in the Tamiliar QWERTY arrangement, with a numeric keypad alony
the right side. Another difference isa reduction in the size of the LCD,
down to just 12 characters pius a battery of annunciators,

The unil measures 3/8 inches thick by 6-1/2 inches wide and 2-3/4
inches deep. L may also set & new weight record coming in at a mere
4.2 punces when equipped with two CR2032 lithium batterics, Battery
life is said to be about 300 aperational hours.

User memory available in the unit is slightly less than the 702P.
The FX-700P sports 1,568 program steps or 222 memories. Memory
may be partitioned in steps to allocate variables storage space and
progtam storage. Up to 10 programs may be identified and accessed
within those memoty boundaries. There is also room provided for
4 30-character string element.

The BASIC language aperating system includes the stalements and
commands: INPUT, PRINT, GOTQ, FOR-NEXT, IF-THEN, GOSUB,
RETURN, STOP, END, RUN, LIST, LIST A, MODE, SET, VAC,
CLLAR, CLEAR A, DEFM, SAVE, SAVE A, LOAD, LOAD A,

Phato Casio FX-T700P Pocket Computer Prugrums in BASIC

October

PUT, GET and VER, Program functions include: KEY, CSR, LEN,
MID and VAL. Program stacks permit up to 8 levels of subroutines,
4 levels of FOR-NEXT loops, & levels of numerical values and 12
levels of calculation elements.

The unit also sports a number of mathematical functions such as:
choice of degreefradianfgradient angular units, log and expenentials,
square rool, powets, integer, absolute value, pi, random numbers
and others.

The liguid-crystal display with 12 character positions can display the
mantissa of a number 1o 10 positions {including sign] ar display an 8-
digit mantissa plus a 2-digit exponent. The display also is capable of
displaying both upper- and lower-case alphabetical characters plus a
number of symbols. Special annunciators along the top of the display
provide additional information about the status of the PC.

The keyboard achieves versatility be providing as many as three
functions Lo a key. Special shift keys determine which function a key
will serve when it is pressed. BASIC statement keywords have been
assighed to keys to permit rapid entry of programs. The 54-key unit
reportedly uses the standard ASCil character coding convention.

An optional tspe recorder interface, called the FA-3 is reporied
4% being availzble soon, at low cost.

A program library oftering a selection of typical application pro-
grams is supplied with the unit. For more information contact: Casio,
Consumer Products Division, 15 Gardner Rood, Foirfield, Nf 07008,

Anather Personal Information@ product from SCELBI Publications.
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THE HP-75: A FORMIDABLE COMPANION

I hardly know where to start telling vou about Hewlctt-Packard’s
cntry into the true portable computer market. Let me simply preface
my review by saying that this machine will very likely set a standard.
One against which other makers of PCs will find themselves compared.

IL is obvious that this machine was designed by a team that did their
homework. They have managed to combine practically every desirable
feature that experience has taught pocket computer users they need,
into the HP-75. What is astounding is that they managed to do it on
their first try!

Size

Hewlett-Packard does not call the HP-75 a pocker computer, they
bill it as a highly porteble computer. They are right. At 5 by 10 inches
and 1-1/4 inch thick it is just a little too big to go in a pocket. But, at
just 2 pound and a half, it feels and carrigs like a stim-line book. When
snuggled safely in its leather carrying case (supplied as standard with
the unit] you might think someone was toting an electronic multimeter,
instead ot a fully-functionai computer! Oh yes, there is aiso room in the
case to store a good supply of the little magnetic strip-cards which can
hold programs or dala, The card reader is buijlt right in to the HP-75.
This arrangement sure beats trying to stuff a pocket computer, a
portable tape recorder, half a dozen cassettes and a bunch of connect-
ing cords into a briefcase just so one can quickly exchange programs or
data. In other words, the HP-75 adds a significant measure of proct-
cafity 1o the concept of portable computing — despite the fact that the
unit doesn’t actually fit into a pocket!

The size of the unit is just large enough so that the keyboard can be
comfortably arranged for touch-typing. There are a few features of
this keyboard that | personally consider drawbacks. One js that the
keys are shaped |ike and feel Iike “*calculator” buitons. | hope that in
future models the designers can make the “feel’” of this keyheard just
a tittle better for touch-typists.

A second feature that | find a tittle disconcerting is the manner in
which the shift key operates. You must hold it depressed while you
press the key that is to be shifted. While this is exactly as one uses a
typewriter, | guess | have been spoiled by the action of the Sharp/
Radio 5hack PCs. In those units, one press of the shift key means the
next regular key pressed will be shifted — so you don’t have to hold the
shift key down. You hunt-and-peckers will have to get used to using
poth hands on @ HP-75!

Taken in over-all context, however, these negalive aspects of the
keyboard’s operatian are minor. The fact is, you can touch-type on this
keyboard with considerable speed — something you really have not
becn able to do on other PCs 1o date.

Features — Features — Features

There are so many features on the HP-75 that it will not be passible to
cover them aHl {by along shot} in this review. But, | will try to give you
a feel for the type of capabilities that have been provided on this
machine.

To start with, let me point out that the unit comes standardly equip-
ped with 48 kilobytes worth of operating system in ROM plus 16K of
user RAM. Now, 48K of ROM buys yeu a lot of operating system —
and HP capitalized on every bit of it.

{One quick aside here. That 48K operating system in ROM does eat
up some of the user’s RAM -- about 2K worth, typically. This is used
for pointers, counters, /O buffers, etc, This leaves about 14K for user
programs in a standard system. You can add an optional 8K RAM
module to form a 24K system, of which about 22K is available for
user programs and data. | mention this because an HP press release |
saw could leave the impression that the operating system does not
require any user RAM.)

The Appointment Mode

To begin with, the system incorporates an extremely sephisticated
“appointment reminder’' capability. How sophisticated? Well, you
can schedule appointments under the current one year period. Or, if
that is not enough, you can use the extended 10,000 year {vou should
be so fucky!) calendar.
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Pressing an 'APPT’ key brings up a template on the LCD {liquid-
crystal display) screen. You key in the date and time of your appoint-
ment using this template. If you don’t know certain parameters {such
as the day of the week on which a certain date falls), the operating
system figures thal information out for you. You also tell the system
what type of audible alarm you want provided {there are ten possi-
bitities) and whether the appointment is singular or repetitive. {If
repetitive, you specify how often the appoinment repeats.) You can
also enter a message that describes the nature of the appointment as a
reminder to yourself.

Once appointments have becn keved in, they are automatically
announced regurdiess of the stale of the machine! Yes, even it the
machine is shut off. it will turn itself an, issue an audible alert {if you
requested an audible option), turn on a visual annunciator on the LCD
screen, and even procecd to execute a program, if that was desired!

The system operates such that it holds and alerts you to any appeint-
menls that are past-due every time you use the unit. 11 will do this until
vou acknowledge or otherwise remove the appointment from the sys-
tem's memory!

Depending on which type of alarm you specify, an appointment
reminder can range from the subtle {just a little annunciator displayed
on the screen) to the not-so-subtle (how about a wailing siren every 15
seconds?)!

There are lots of features of this appointment system that | don’t
have the spacc to go into detail on. Let me say that | have spent severai
hours “playing around' with the various capabilities of just this mode
of the unit and | still don’t know ail of what it is capable of daing.

Oh yes, you say vou might have large programs to run and you do
not want to waste any of yvour valuable memory with appointment
schedules? No problem. Al the appointments are held in a “file.” That
file, like any other file in the system, can be offloaded to 2 mass storage
device and reloaded any time! | will have more to say about files....

The Time, Please!

How does the HP-T3 keep track of the arrival of appointments? Why,
with its real-time clock, of vourse. And what a clock. Do you know of
any other PC that allows you to adjust the accuracy of its real-time
clock?

This clock can be persenalized to suil your own preferences. You can
set it for 12- aor 24-hour format. You can even arrange the Day/Month/
Year 1lemplate to your own liking. The clock can be used to activate the
unit or exterpal devices, called by programs to record actual Llimes at
which events occur, etc. And, as | said above, you can calibrate and
increase or decrease the speed of the clock.

The Editing System

Up until the HP-75C, the SharpfRadio Shack PCs had, in my opinion,
the best editing capabilities of the portables. Virtually every other
manufacturer of FCs had slipped in this area by ieaving out vital editing
functions. Such as, not providing the ability to scroll backwards {from a
high numbered tine ito a [ower numbered tine), The HP-75C has virtual-
ly every featurc of the, say, Sharp PC-1500, plus many more.

To start with, editing begins at the file |evel, Hewlett-Packard defines
a “file” as “an area of memory that can be identified by name and
manipulated as a unit.” Oh yes, you can have many separate files stored
in memory at any time.

To keep track of your files, there is a cataloging function built into
the operating system. Any time you want to review what files you have
in memory, you just ask for the system catalog. It will summarize all
files by their names, type, amount of memary each consumes and the
time and date at which each was established.

Files can be duplicated in memory or transferred {unless secured) to
external devices (including magnetic strip-cards).

There are several different types of files. Two of the maost commonly
used types are termed BASIC and TEXT files. Yes, one is intended pri-
marily for the development of programs, the other for the storage of
plain text files. But, would you believe, there is a TRANSFORM com-
mand that enables you to convert one Lype of file inte the other!

Once you have established a file, there are all kinds of editing func-
tions at various levels. For instance, an automatic linc numbering



option is available. Even more valuazble ta program developers is the
BASIC renumbering capability. Youw can specify the renumbering of
alt or just part of a BASIC program. A very nice capability to have
provided on a PC.

The sophistication continues down to the character level, A sgt of
editing keys provide complete Jine and within-line scrolling capability.
That is, you can seroll backwards and forwards through complete
lines in a listing. Cr, you can scroll across a single line, Shift options
enable you to instantly jump from the beginning to the end of a line
and vice versa. Similarly, a “"fetch™ key enables vou to quickly specify
a particular [ine within a {isting or instantly return to the last Hine you
were working on. Other editing keys provide the ability to insert or
delcte individual characters within a line.

In summary, the general fife, text and program editing capabilities
of this machine are superb! If you have any problem in this area, it
will simply be in feerning about 2ll of the cditing capabilities that are
available.

My question, after examining the HP-75C, is why haven't the desk-
wp computers had these kinds of capabilities provided as standard
years ago? How many desktop units that you know of will let you
merge files in memory? Yes, you can even do that {whole merges or
partial-lile merges) on the HP-75C!

It's a Calculator, tac!

One hardly has to point out that any HP product would automatically
include a calculator, but | wili mention some of the types of functions
that are provided as standard on this product.

You can assign values to variables directly from the keyboard. You
can specify real, short form or integer variables. You can extract
absolute, integer part, fractional part or integer values. You can sel
“floor' or "“ceiling” values in calculations. You can find the square
root, modulus, sign, maximum ar minimum value or remainder of a
number. You can penerate random numbers and make the sequence
repeatable or arbitrary. You can specify angles in radians or deprees.
You can calculate the sine, arcsine, cosine, arcosing, tangent, arctan-
gent, cotangent, secant and cosecant. You can use the Boolean opera-
tors AND, OR, EXCLUSIVE OR and NOT. In other words, you can
just plain “calculate” using the HP-75C in its “keyboard calculator”
mode, O course, all these caleulating functions are also available in the
"program'’ mode,

Using the Magnetic Strip-Cards

The built-in ability of the HP-75C to store information on or read from
magnetic strip-cards puts it a big step ahead in the arca of portable prac-
ticality, No matter how portable you make a compulter, if you cannot
load different programs into the unit quickly and conveniently {and
withoul having to carry a separate briefcase full of paraphernalia to
accomplish the taskl), then you simply cannot take advantage of the
computer’s principle asset: that it is able to perform a wide variety of
tasks on a moment’s notice. With the HP-75C, all you need carry with
you to load in a new program {or data), or to save programs/data, are a
few long, stim, magnetic strip-cards!

These strip-cards are about 3/8'ths of an inch wide and 10 inches in
length. Frankly, | would prefer to sec these cards about three inches
shorter. At 10 inches they tend to be a littie top-heavy when carried in
a shirt pocket. {Picase excuse me for being so picky.} But, compared to
the alternatives {you know — the briefcase full of gear), they are an
absolute dream come true, Each card can hold up to 1.3 kilobytes of
data or program instructions, In fact, there are two magnetic tracks on
a card. Each track holds 650 bytes plus “header” information. It takes
two passes through the card reader, once lor each track, to transfer all
the information that car be stored on a sirip-card.

OF course, with that 48 kiloby te operating system in ROM, all of the
strip-card operations are prompted, supervised end verified by the
HP-75C. Suppose you want to lead a new program into memory? oK,
you just give the system command COPY CARD TO “FILENAME",
This command creates a new file in memory, ready to receive the
information that is on the card(s} you are going to process. AL this
paint, the operating system proceeds to prompt you through each step
of the card reading procedure. You are told to insert and align a card in

the reader. (The reader is simply a slot provided on the frant of the
HP-75.] Next, you are directed to pull the card through ihe siot. A nice
steady pull is all it takes. (If you don’t do it right, the computer tells
you whether you were toa fast or slow!) After ene track has been read,
the computer “knows" how many other tracks need to be processed.
[t then prompts you for turther inputs as necessary. The order in which
a multi-track file is processed is irreievant. The operating system takes
care of organizing the various iracks into a complete file. With a little
practice handling the cards, a 2.6K program {spread over a sct of two
strip-cards} can easily be loaded into memory in less than 30 seconds,

Writing infarmation an cards is similarly prompted and guided by
the cperating system. Indeed, the process includes veritying the validity
of the information stored on the card(s).

Oh, by the way, the HP-75C hays several levels of program security.
For instance, invoking the private curd option prevents a user from
listing, altering or duplicating a program. Invoking the password opticn
can restrict a file to only those who know a user-specified password.
And, a profect option allows you to safeguard strip-cards from being
aceidently overwritten. You can coembine sccurity options to increase
the level of security, if desired. Such security provisions can, of course,
provide a measure of comfort to those who need to create application
packages that will be utilized by personnel to whom one does not wish
to divulge proprietory dlgorithms, techniques or data.

Connecting to Peripherals

t have been suspicious for some time about the significance of Hewleit-
Packard providing some rather powerful peripheral devices far their
programmable HP-41 calculator. It has, frankly, seemed to me to be a
bit of “overkill” to provide accessories such as the HP 82161A Digital
Cassette Drive, capable of storing seme 131,072 bytes of data, mercly
to provide storage for a calculator. Alter all, the drive costs roughly
twice that of the HP-41 itself! Ah, but what il the real plan was to have
a drive that could serve the calculator us well as other devices., And that,
of course, was the plan.

You see, the HP-75C Portable Computer is equipped with HP-IL
{Hewlert-Packard’s Interface Loop). This makes it directly compatible
with all those peripherals, such as the digital cassette drive just men-
tioned, and the HP-82162A Thermal Printer, that were recently made
available for the HP-41.

The HP-IL system is a simple method {analagous, in some respects, to
the old “icletype loop"} for connecting a series of Aevices together.
One device {the HP-75C, in this case} acts as the “talker,” the others act
as “listenersf{relayers.”’

Part of the HP-75's operating system [remember that big 48K of
ROM that | keep babbling about} centains all that is needed to quickly
configure a system with peripherals. You just jumper the peripherals
you want to use with HP-IL cables, {Two cables come with the HP-75,
you get one more with each peripheral you purchase.) Then, you use an
ASSIGNIO statement to assign  device codes according to their serial
position within the loop. From then on you can communicate with
your peripherals through program or keyboard commands.

One other point | will make before moving on is this: TheHP-IL sys-
tem is physically neat. You can, for instance, set up a “home base'
system of peripherals, such as a video moniter, tape drive and printer,
When at your home basc, you simply plug in the two ends of the HP-IL
connectors inte the top of the '75 {this takes about five seconds),
Presto. You are operating as a “'desktop™ system. Need to go on the
road with your PC? Unplug those two connectors {takes about two
seconds!) and you are on your way.

The Keyboard is Infinite

Well, very close to it, Almost every key is redefinable. And not merely
to be another character, but to be your choice of another character,
an entire expression or a command {or series of directives)! Not only
that; any keyboard configuration you create can be stored as a file in
memory. You can set up keys to call whole “keyboard configuration”
files. Thus, you can instantly change the definitions of virtually all of
the keys. The variations are endless, Believe me, you can create some
highly sophisticated (to say nothing of “personalized”] application
programs with this type of key-defining capability. (1t is analagous to
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having a couple of hundred “‘softkeys'” on a Sharp PC-1500, with the
added ability of being able to instantly re-define all those keys!}

Powerful HP BASIC

I am only going to point out some of the special features about Hewlett-
Packard’s version of BASIC, after noting that, with 48K of ROM, they
have provided a rather compiete implementation of the popular
language.

People nurtured on Microsoft BASIC will find it takes some getting
used to dealing with strings in HP BASIC. For instance, you cannot
define two-dimensional string arrays on the HP-75. You may, however,
define a string to be any length {up 10 available memeory}. You can then
create a function that subdivides a string so that each section can be
treated as a separate clement. The nel resull is essentially the same as
marntipulating a string array or matrix, but it takes some extra thought
and care, at least until one gets used to the concept.

On the other hand, there are some string handling functions avail-
able in HP BAS|{ that simpiy are not available on many other machines.
For instance, the UPRC3$ function can convert lowercase strings to
their uppercase representations. And, the POS string function can be
used 1o locaie ihe position of one string inside another.

A particularly strong area of HP BASIC is that it provides the option
for uscrs to create their own single-line or multiple-line functions. Thus,
for example, it you frequeniy need Lo perform a particular operation,
such as converting degrees Centigrade to Fahrenheit, you can just
define the function. You give it a function name, such as FNC, and
embody it in the form FNC{C), where the {C) indicates the parameter
that is to be passed {Centigrade degrees, in this case) to the function.
Any time you need to perform the conversion, you just invoke the
FNC(C) function, It is a little neater than having to call a subroutine
to perform such a procedure, What is more, variables used within a
function definition are foca! to tha! function. However, variables used
outside a function are available [global} to all functions. You can use
function detinitions to perfarm some pretty fancy and powerfuyl
Programming,

The '75 has a rather inieresting way of storing and recalting data in
Yexterndl' files. (A file separate from the program being executed.}
Access to such a tile is cssentially Lreated as though you were creating
or reading from DATA statements! You can specify fine numbers for
the DATA stalements as you create and write 1o them. Alternately,
you can use default methods to have line numbers automatically
assigned as needed. To recover information from such external fijes,
vou use READ # statements f{as opposed to  just plain READ state-
ments when the data is within the same file as the program itsclf).

This method of processing external files is intriguing. Fifes created
in this manner are accessible by the normal ediling capabilities of the
system. Thus, they are easily reviewed. In fact, they can be manually
meodified, if desired. | think most people will find this methad of
handling data in files easier than traditional computer methods. This
is primarily because it provides for easier conceptualization of the
external filing process.

The HP-75 also provides the ability to process this data serially or
using random access techniques. Furthermore, special forms of the
data-handling statements enable one to perform operations such as
overwriting a particular line of data. It is thus possible to organize a
random access file where the data elements vary in length! Other direc-
tives permit entire numeric arrays to be processed as a unit. Finally,
ability to access plain text files under program control is provided,
using similar types of DATA stalements,

However, perhaps the most exciting capability of HP BASIC -as
implemented on the '75 is the ability to perform what HPF terms a
program cafl, Now, this “program call’ capability is not the same as
the old “chaining’” method ot loading in anather program, with which
you may be famiijar. It is much maore powerfuil

First of all, the program CALL statement passes centrol to another
program just as though that program were a subroutine. The calling
program expects to eventually have control returned to itself,

However, the called program is exccuted as though it was an entirely
separate unit. Variable values are not passed to the called program
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wriess an external Tile js established lor this purpose.

Never-the-less, the calling program retaing aff fts variable value
ussignments (even those with names identical to ones used in the
called program) and resumes operations with its retained variable
values when control is returned!

The net result is this: You can create an entire serigs of programs,
cach to perform a specific operation or function. You bujld each of
these programs in its own tile and without regard to line numbering,
variable assignments, ete., {unless you intend to pass specific parameters
between programs). Then you can construct a master program {or
programs) to call upon the various smaller programs as reguired to
perform desired tasks,

And, if that form of operation in itself is not enough, these program
catls can be recursive!

Now that, readers, is an example of providing real pcrsonal com-
puting power.

There Is 5till More

Of course, there are other (more mundane?} capabilities that one might
expect in a PC. You can formal your output te just about any layout
desired using IMAGE and USING statements. These directives permit
the mixing of numerical and string values. You can even specify the
type of radix or separator symbol desired {European or American).

Even the beeper is programmable - and directly by specification of
the frequency and duration. (All you music lovers: take note!}

Finally, | will mention that good debugging features are also pro-

vided, You can trace variables andfor pregram flew {branches}., You
can execute a program 2 step at a time. And, you can set Up €rror traps.
Is There Anything Missing?
The only thing | could think of after spending a considerable amount
of time reviewing this machine is that there is no provision {that | could
find) for operating the unit's |iguid-crystat display [LCD) in a bit-
mapped mode, Ah well, most applications i have seen for utilizing bit-
mapped graphics on a single-line display have been rather trivial. So, |
arm really not going to fault HP for leaving such capability out. You will
Just have to be satisfied with the 128 characters and their undertined
counterparis that can be shown on the 32-character screen,

Styling

My compliments to HP's designers on the overall layout and design of
this machine, 1t feels nice and it looks nice. The position of, for in-
stance, the strip-card reader js practical and convenient. And, the
accessability of the ROM drawers {right on the left-hand front of the
unit} is splendid. One gets the distinct impression that the design group
put a great deal ol thought into this model. it will be appreciated by
discerning users, | am sure.

By the way, whether designed for use in this position or not, | have
found that the HP-75 fits quite comfortably (while touch-typing, at
that} in my lap, If you travel a lot, such as by plane, the ability to work
in this pesition {comfortably) could be of value.

The Manuals

You receive twe manuals with the HP-75C. One is a huge, 360+ page,
8-1/2 by 11 inch volume entitled the HP-75 Owser’s Manual 1t is
intended to serve as both a tutorial introduction and a reference
manual. it is nicely organized, contains numerous illustrative examples,
has a number of useful zppendices, and a comprehensive index.

The second is named the HP-75 Reference Manual 1L contains
approximately 70 pages (8-1/2 by 11 inches). The purpose of this
manual is to serve as a quick refresher and guide once vou are basic-
ally lamiliar with the operation of the unit.

| rate this set of manuais: superb.

The Bottom Line
This gem sells for $995.00. | predict many discerning professionals
will tansider it a worthwhile investment. It is a pleasure to work with a

tool that exhibits this leve! of overall quatity and excellence of design.
Well done, HP. — Nat Wadsworth, Editor



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 kpowledge. 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,
Y and U should more properly be referred to as Pointer Registers, not
Index Registers.

2, The description of the operation of flag WV contains an error. With
reference to subtractions it should read **, , . is the same as that of the
operand subtracted” rather than “is opposite to that of the operand
subtracted.” '

3. The instruction designated INXY (opcode F35} does more than
just increment X and Y. Prior to the incrementing, it transfers the con-
tents of the address pointed to by X inte the address pointed to by Y.
The mnemonic should be changed ta: STI{X) {Y}.

4. The ADD instructions with opcodes EF, 4F, 5F and 6F are “'Add
without carry,” That is, the condition of the carry flag prior 1o the
addition has no effect. (The result of the addition, however, does
affect the flags as usual.}

5. The condcnscd ROM map on page 4 of the Special Edition of
PCN lists DSBF - DCAD as containing code. 1t should be DEBF -
DCAD. Also, there is another brief lockup table located at E4E3 -
E4EA,

6. Some additional Instructions have been determined:

PWR DOWN [Code FD 4E] switches off the computer.
5P OFF {Code FD CO} Lurns off the display.
DSP ON {Code FD C1) turns on the display.

7. New information on interrupts: A maskable interrupt {usable
only when flag | is set, cnabling the interrupt) pushes E and P onto
the stack, then transfers control ta the interrupt service routine that
begins at E171 (the address stored in FFF8 & FFF9). The RT! instruc-
tion at the end of the interrupt routine pops P and E from the stack.

It appears that the BREAK key does nol use the interrupt routine.
When this key is pressed, bit 1 of alternate memory address FOOB is
set to 1. This address is checked routinely by instructions in ROM.

The manual paper advance apparently produces an interrupt.

It appears that the instruction represented by apcode FD CE sets
the timer to 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. ii the ac-
cumulator contains zero, there is no interrupt at all. {n other cases, the
timer produces an interrupt after a length of time that depends on the
accumulaior contents, This length of time seems to be about 25 mibli-
seconds at the langest. The timer interrupt routine begins at E22C, the:
address abtained from ROM locations FFFA & FFFB. It will ocour
only if MMag | is sct.

The FD CE instruction would presumably be f(ollowed by a WAI
instruction o produce a programmable delay lasting until the interrupt
ogeurred,

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

8. New information on inputting to the CPU from the keyboard:
Connections to the 64 keys {exclusive of the ON key) form the elec-
trical equivalent of an 8 by 8 matrix. The keyboard is polied as follows:
The presence of a 1 bit in a particular position in the cantents of alter-
nate memory buffer address FOOC specifies the correspending column

of the matrix, The CPU instruction LDA KB loads the accumulater
with the byte having a zere bit in only the position corresponding to
the row {of the specified column} in which a key is pressed. The byte
loaded into A is then used to derermine a location in the fookup table
{FE8D - FEFF), from which the appropriate ASC)I code is obtained,

The ROM routine that performs this operation beging at address
E42(.

9. The powcr-up roultine begins at EQ00, the address stored in bytes
FFEE & FFFF of ROM,

10, Although the CPU has a non-maskable interrupt capabilicy, it
apparently is not used, The circuit diagram in the Service Manual shows
the NMI pin as being grounded. The interrupt routine for NMI is |o-
cated at E22B, which is the address stared in FFF8 & FFF9. This rou-
tine contains the RT 1 instruction.

11. According to the service manual, a third kind of interrupt, desig-
nated as a "“Timer Interrupl’ exists. It seems likely that the address
stored in FFFA & FFFB, which is E22C, is where the Timer Interrupt
hegins, Note that 4t E22C there is a shorl 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 €054 to C34D) are the starting addresses of the rou-
tines that exccute the associated BASIC statements. For example the
BEEP routine begins at E5C 1. Note that words which may not begin
a BASIC statement, such as THEN, TO, AND and OFF, are followed
by CDED. This is the address at which the routine for ERROR 1 begins.

The routines executing BAS|C statements end with CALL E2, where
the stack pointer is reset and the next BASIC statement is read. If an
error condition is te occur, CALL E4 {for ERROR 1} or CALL EO
{pther ERROR) ends the BASIC statement routine.

The tokenired words representing tunctions, however, call on sub-
routines ending with RTS.

13. Revised versions of the ROM in the PC-1500 may diifer from the
ROM described above, particularly in regards to exact addresses of the
various addresses,

14. Thanks to fames Stutsman for pointing out that two separate
ROMs may occupy the address space 8000 to BFFF at one time. The
opuode BE, which | am giving the mnemenic ROM1, selects the ROM
used by the printerfcassette interface. Opeode A8 with the mnemonic
ROM?2 selects the other, The “other” could be the RS-232 interface
promised by Sharp.

15. You can upgrade the dissassembler program to include the ftems
discussed in this column with the folowing lines:

345  LPRINT STl {X} (¥!";:RETURN
476 LPRINT “PWR GOWN'',.RETURN
592 LPRINT “DSP OFF"::RETURN
893 LPRINT “DSP ON";:RETURN

16. It you would like the printout of disassembled ROM 1o include
the addresses of subroutines called from the base page, make the
following modifications to the disassembler program:

AL End line 50 with GOTO 53 {instead of GOTO 54).

B. Add line 53 Lo the program as shown here:

53 LPRINT ","::TAB 14:C=D+65280:D=PEEK C:GOSUR 24
O=PEEK{C+1}:GOSUB 24:D=PEEK A

{ Norfin indicates that he is getting quite o bit of mail. Please re-
memnber when writing fo him or any author, thaet it is afways @ nice
courtesy 1o fnclude ¢ 5. ASE (seif-gddressed, stamped envelops) if
vou would like a reply, — N W./

PC-1500/PC-2 RENUMBERING PROGRAM

Mitt Sherwin, 86020 E. Amberst Drive, Denver, CO 80237, provides
this sought afier utility. Space limitations in this isswe restrict us to the
presentation of bricf opcrating instructions and the program listing.
However, Milt has prepared a nice article explaining how the program
works, If you are interested, let PCN know and we will try to present
the details in an upcoming issue.

You need at least a2 4K memary module in your PC to use this pro-
gram, Use the program as follows:

1. Clear memory then load the program.

2. I you wish to renumber a previously developed program, then
MERGE it into memory at this point, befare 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 execute the re-
numbering program by going to the RUN mode and issuing a RUN
command. This operationr simulates a MERGE and protects the re-
numbering program from jrself!

3. Develop your program. Assign a label to the start of the program
under construction or modification so that you can test it by reference
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fault vaiue. {Thus, entering three commas |, , ,] would result in the
renumber program using all its default vaiues.)

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

6. Once the renumbering program has been unlinked, you may LIST
or C5AVE the user's program in a normal manner. The renumbering
program is no longer accessible,

7. When you are all through, use NEWO to normalize your PC. (The
renumbering program accesses various peinters at the machine language

to the label. This is necessary because the renumbering program simu-
lates the MERGE operation. You will not be able to access yvour new
program if you do not give it a fabel.

4. Anytime you want to renumber the program under development,
go o the RUN mode and issue a RUN command. This activates the
renumbering program, Respond to the prompt: ST,JC,EN,LN with
the appropriate values as indicated here:

ST = Starting line number {defaults to first line of user’s program ).

[C = Line incremeni {defaults to an increment 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 after inputting each value or if you want to use the de-

level. NEWO assures that all pointers are re-initialized.)

268:5=UAlL A%$:F=8:N

IF Z<{5BTHEN 42

7838+X+1): IF E

188: IF PEEK 3B821¢ =199 7] =[0THEN 728
PPEEK 388256ND 270: I1=UAL B$:1F ]J= 4808: INPUT "UNLINK 7@P:NEXT X
PLEEK 38822¢> BATHEM LET 1=18 RENUM? "; D% 218:GOTR 764
PLEK 3@8828THEN 28B:E=UnL D$:1F E= 5€8:1F LEFTS$ (A%, | 7228:0=PEEK (&7159+
159 ATHEN LET E=65 YCOU"YVUTHEN 529 XIE256+PEEK (&
112 JF PEEK 32824+ 279 218: POKE 38821, 7158+X+1)
1=256THEN POKE 288:L=UAl E$:1F L« PEEK 38825: Z230:0%=5TR$ D:R=
30826, PEEK 348 >BTHEN LET F= POKE 368822, LEN D#$:IF R-L>
24-2351POKE 39 INT (Ls/256):iN= PEEK 36826 AGOSUB 79@:
825, PEEK 388723 L-+%256 528: END GOTO0 768
+1:00T0 1309 380: PALUSE "WORKING 538:C=PEEK M:D=INT 749:1F R-L<(4GOSUB
1280:POKE 309826, g o on (Cr16):B=D%449 838:G0T0 768
PEEK 3B824+1: 318:1F S=ATHEN 378 B+(C-D¥16)%256 27548:GOSURB 880
POKE 38825, 328:6G0SUB 538: 1F B 1G=C 769:0%="":K=0: 1F A
PEEK 34823 =STHEN 338 540: C=PEEK (M+1):0 =&2CTHEN 628
138: POKE 38823, 338: 1F PEFK (M+C+3 =INT (Cr18):B= 229:G0070 582
PEEK 38825: J=255THEN 528 B+D¥16+(C-D%1865 78@:RETURN
PCKE 39824, 348:M=M+C+3:G0OTO 3 y:p=cC Z290: 1=PEEK (3B823)
PEFEK 388286 28 208 C=PLEK (M+2):7 X)56+4PEEK 3p82
140: POKE PEEK 3982 358:[F L=BTHEN LET =2+ ] 4:H=1]
3IX2S56+PEEK 2308 F=f:N=D 560 : RETURN 8PB: POKE (l1+R-L)J,
24, 255: G070 52 368:G0TQ 388 578:08="" J=M+3:K= PEEK 1
7 378:GOSUB 531 2 81A: 1=1-1:1F ]>K
1S58:CLEAR :DIM B¢ 388:PUKE M, F:PQKE o86: A=PEEK J:G= THEN B&#9
R)¥X26:C=1:P=8) (M+1J, N PEEK (J+1) 82Q:G0T0 868
A508:R=8715@: M= 398:POKE P, A:POKE 592: [F A=8BDTHEN 2 838: |=K:H=PFEK (38
PEEK 3B825%256 (P+1),D:P=pP+2: g0 B823)¥256+PEEK
+PEEK 30826 POKE R, F:POKE 6eAB: IF A=&F 1AND G= 3ANBZ4
16@: INPUT "ST, IC, E (R+1), N:R=R+2 RIZ20R G=£940R B4P:POKE 1, PEEK (I
N, LN ";08%(9) 488: 1F PEEK (M+C+3 G=&AEOR G=RAB -R+L)
170:FOR J=1TO LEN Y=255THEN 460 THEN LET J=J+1 85g:1=1+1:1F I<H
As Al 419: 1+ B=FTHEN 458 S0OTC 628 THEN 8481
180:C$=MI10$ (A$¢P) F28:N=N+1:1F N(256 6B18:J=J+1.:00T0 5808 g86@:C=C+R-L:POKE ¢
s J, 1D THEN 448 620: J=J+1:0=PEEK J M+2), C:J=J+R-L
198: IF C$=", "THEN A30:N=N-258:F=F+] 638: IF A<CE3BOR AYk SPB:H:HtQ;L:POKE 2
LET C=C+1:60TQ 448:M=M+C+3:60T0 3 33THEN 669 B823%INT (Hs/25
259 70 642: 1F K=BTHEN LET 6):FPOKE 39824,
208:0N CGOTO 219, 2 428:M=M1+C+3: GOSUB K=J H~INT (H/256)%
28, 2309, 248 238: IF PEEK (M 550:0%$=0$+CHR$ A 256
219:A$=A%+C$: GOTD +C+3)<(>255THEN GOLTO 628 8B8OA:FOR X=1TO R
250 454 8B80:L=LEN A%$:IF L= 898:0%$=M[0s (D%, X,
220:B%$=pP%+C¢$:6aTe 4269:P=P-&7058:N=M; BTHEN 584 17:POKE K, AsC
254 M=PEEK 38825%2 678:D=UnL A% A% K=K+1
23P9:D$=D$+C$: 60TO S6+PEEK 38826 HBRIFOR X=8T0Q P S0P NEXT X
250 470: C=PEEK (M+2): STEP 2 918: RETURN
240: E$=E$+C$ GOSUB 579 63SA: E=FPEEK (&7P54+
258:NEXT J 480:M=M+C+3: 2=7-1: X)%256+PEEK (g STATUS 1

1935
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RPN CALCULATOR FOR PC-1/PC-1211

Here is Norfin Rober, 407 North Ist Avenue, Marshafitown, fA 50158,
with another one of his creative endeavors. This program cenverts the
Radic Shack PC-T or Sharp PC-1211 to a double-precision, Reverse-
Polish Notation (RPN} calculator {similar in operation to Hewlett-
Packard machines). The program permits addition, subtraction, multi-
plication and division. All inputs and outputs use scientific notation.
There are four “'guard digits’* calculated with each operation, and the
20 most significant digits are displayed.

The “stack™ consists of Tour registers, referred to as X, Y, Z and T.
Register X uses variables A, B, C and D, Register Y uses E, F, G and H.
Register Z uses variables I, |, K and L. Register T is stored in M, N, G
and P. The first variable associated with each register contains the first
8 digits of the mantissa, the second variable holds the next § digits. The
third variable helds the last 8§ digits. The fourth variable stores the
decimal exponent,

For those unfamiliar with RPN, ils operation is described briefly as
follows: Whan an input cccurs, it is stored in register X, with the pre-
vigus contents of X shifted into Y, the previous contents of Y into £
and those of Z inte T. This shifting of the regisier contents is called a

slack At

An arithmetic operation is performed using Lthe contents of X and Y
as operands. The calculated result is placed into register X. Such an
operation is accompanied by a stack drop. That is, register Z is shifted
into ¥ and T drops inte Z {as well as remaining in T}.

The four registers may be viewed as “stacked'” on top of each other
in Lhe following torm:

REGISTER T
REGISTER Z
REGISTER Y
REGISTER X

The RPN system is efficient as it is very convenient to use previously
calculated results in further aperations. The primary principle to keep
in mind js that an operatian {add, subtract, muitiply or divide} is given
after the numerical entries for that operation have becn made and not
between operands as is done with an algebraic calculator.

The following operations are performed using the PC when it is set
to the DEF mode:

SHIFT/L

SHIFT/N

SHIFT/X

SHIFT/A
SHIFT/S
SHIFT/M
SHIFT/D

Lift stack, with input to replace X. Mote: If ENTER is
prassed without any input being keyed, the previous con-
tents of X remain there. This is useful, for example, in
sguaring a number as the number need not be entered
twice.

Non-lifting input. The input simply repfoces the contents
of X, No stack lift occcurs,

Exchange the contents of X and Y. Useful when it is de-
sired to exchange the operands prior to division or sub-
traction.

Add X and Y. Result in X, with stack drop.

Subtract X from Y. Result in X, with stack drop.

Multiply X by Y. Result in X, with stack drop.

Divide Y by X. Result in X, with stack drop.

Inputs must be in scientific notation, including a decimal point afler
the first digit of the mantissa. Negative numbers should only have the
minus sign entered in the first 8-digil block,

The prompt READY is displayed after numerical or operand inputs.
Keying ENTER (along) shows the current contents of register X as a
20-digit mantissa. Keying ENTER a second time displays the exponent.

Example: To calculate {2.176513 + 408.99716238)/(79.312294758
~-.4851339176288), praceed as shown below.

With the program loaded satisfactorily, set the PC to the DEF mode.
{1} SHIFT/L. Enter inputs as follows:

1ST 8 DIGITS? 2.1765130

NEXT 87 ¢

NEXT 87 )

EXP? 0 {Naote: Inputs in scientific notation.}
{2) SHIFT/L lagain} and enter inputs of the second operand:

1ST 8 DIGITS? 4,0899716

NEXT 82 23BG0O000

Program RPN Calcutator for PC-T/PC-T21T

1 "L M=L:N=J:0=K:P=L:I=E:J=F:K=G:L=H:E=A:F=B:
G=C:H=D

2 "N QG-E-4:R=I[EB:S=&-8

3 INPUT "1ST 8 D4GITS? “;A:A=E7A:B=0:C=0:D=0:
INPUT “"NEXT 82 "B,"NEXT 87 ";C,"EXP? ;D

4 PRINT “READY" : X=E-6B:Y=X-INT X+E-10*INT
{CO+.5: X=E-9*[ABS EZA+INT X+INT ¥:¥Y=E10*
{(Y-INT Y:2=D

5 |IF X=10 LET X=1.Z=2+1

6 PRINT USING “## dpga#asds’ X SGN A;USING

“apiaay s Y PRINT USING"EXP ", Z:GOTO 6

UM E= L F=LG=KH=L =M J=N:K=0:L=F.GOTC 4

“RTW=AX=B:Y=C:Z=D A=E:B=F:C=G:D=H.E=W:

F=X:G=Y H=Z:GOTO 4

20 "8 A=-A

21 YA U=SGN AE.IF U=0 LET A=A+E:B=B+F:C=C+G:
G=D+H.GOTO

22 Z=D-H:IF Z*E16+{ABS A-ABS EIR+B-F+IC-G)S LET
W=ABS E:X=F:¥=G.G0TO 24

23 W=ABS A:X=B:Y=C:A=E:B=F:C=G:D=H:Z=-2

24 IF Z =25 GOTO"

25 IF 2> 7 LET 2=Z-8:Y=X+YS: X=W:W=0.GOTC 25

26 IF Z LET Z=10"-Z:Y=YZ+[XZ-INT XZ)R:X=INT XZ+
IWZ-INT WZIR:W=INT WZ

27 V=5GN A:A=ABS A+WU:B=B+XU:C=C+YU:GOTO 50

30 "M V=5GN AE:A=ABS E-3A:B=E-3B:C=10C:0=D+H:
E=ARS EQ:F=FQ:W=A-INT A:X=B-INT B:Y=E-INT E:
Z=F-INTF

31 T=W*INT E+Y*INT A:U=W*YINT F+X"INT E+Y *INT
B+Z*INT A:C={BG+CF)QS5+IU-INT U+XY+WZIR+AGO+
BF+CEQ

32 B=INT A*INT F+INT B¥INT E+INT UHT-INT T+WYIR:
A=INT A®NT E+INT T:GOTO b0

40 D" V=SGN E/SGN A:D=H-D-1:H=ABS A+B5:A=ABS
A0 B=B0:C=CQ:T=A~{NT A:U=B-INT B:W=INT{iABS
ER+FI/HI*Q

41 X=W-INT WoY=U*INT W+X*INT B:E={ABS E-INT A*
INT W-T*INT W-X*INT A-TXIR+F~INT B*INT W-INT Y

42 F=G-(Y-INT YIR-UXR-C*INT W-CX:X=INT{{ER
+FIHI*QY=X-INT X -

43 C={{{E-INT A*INT X-T*INT X-¥Y*INT A-TYIR+F-
INT B*INT X-U*INT X-Y*INT B-UYIR-CX }/H: A= E4W:
B=IE4X

50 C=CS+1:B=(B-1+INT C}5+1:2A=A-1+INT B:B={8-INT BIR
[C={C-INT CIR

51 IF A=0Q IF B=C IF C=0 LET D=0:GOTO "

52 IF A=0 LET A=B:B=INT C:C={C-INT C)R:D-D-8:
GOTO 52

53 IF A< E7LET U=S1+INT LOG A:D=D+LJ-8:U=10~L):
C=CU:B=BL: A=AUR+INT B:B={B-INT BIR+INT C:
C={C-INT CIR

54 IF A >=R LET A=.1A:B=.1BH{A-INT AJR:C=.1C+(B~
INT B}R:B=INT B:A=INT A:D=0+1

55 A=AV.GOTO "

[+ =N
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MEXT 87 a

EXP? 2
(3) SHIFT/A, X and Y are added. The resuit is in X, You can view X by
keying ENTER f{after READY appears). It should be 4.1117367538000
GGO000 EXP 2,
{4} SHIFT/L. Now entering the denominator of the original expression:

1ST B DIGITS? 7.9312294
NEXT 8?7 75800000
NEXT 87 Q
EXP? 1

{5} SHIFT/L {once more!} and enter:

15T 8 DIGITS? 4.8513391
NEXT 8? 76288000
NEXT 87 0
EXP? -1

Right at this point, the internal stack contents are:

REGISTER 2 41117367538
REGISTER Y 79.312294758
REGISTER X .48561339176288

{B) SHIFT/S. This calculates ¥-X and drops the stack one natch. You
can examine the result of the subtraction by pressing ENTER after the
READY prompt appears. The stack now contains:
REGISTER Y 411.17367538 (previously in Z}
REGISTER X 78.827160843712 (after subtracting}
{7} SHIFT/D. This performs the division operation to yield the fina)
desired result for the original expression. Key ENTER to display it:
5.216142139 2893562452 EXP O

When Keying in the Program

Remember, the character “E*' stands for the EXPonent key, not the
letrer E.

Also, be sure and enter the program exactly as shown. A number of
“tricks” to cram a lot of operations inte the PC, such as im plied mult-
plication, are used. Just enter the program exectfy as shown, then try
the example to see if vou gel the same results. If an error shows up,
examine the line indicated in the error message for a keying mistake.

{50 what else cun you wring out of g fittle old PC-17 Nice work,
Norlin, Some of you programming pro's mght went 10 v g Aund af
camverting this one for the PC2IPC-1500. Looks fike it would come
i mighty hundy jn omany applications. The speed of the PC-1500
should bring up results in the blink of anm eve! — NW./
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FROM THE WATCH POCKET

If you are interested in closely following the emergence of Hewlett-
Packard’s PCs, | suggest you send a large 9 by 12 inch, self-addressed
envelope with 2 ounces of first class postage on it, to: PPC, 2545 West
Camden Place, Santa Ang, CA.92704. The organization puts out several
jaurnals of interest to HP-oriented PC enthusiasts. Sending in that
stamped envelope addressed to yourself will reportedly bring vou
samples of the malterial put out by this organizatian.

Casio PC users might want to ingquire about a newsletter being
published by Department ‘G' Software, 212 South Ouk Street,
Owatonna, MN 55060,

Sharp Electrenics will be providing U.S. deliveries of its new R$-232
interface beginning in November. The list price will be $225.00. The
unit can be connected directly to the PC-1500 or the printerfcasselle
interface, It is reported to be capable of providing two-way, asynchiro-
nous, communication signals, programmable at rates of 50, 100, 110,
200, 300, 600, 1200 and 2400 baud. Other parameters, such as charac-
ter size, parity und stop-bit length, are also programmable. A set of four
AA nickel-cadmium batterics will power the unit for up to two hours in
portable operation. The unit is also reported to contain firmware that
converts the PC to 2 communications terminal. The system can then
be connected (through an approprizte modem) into communications
networks via telephone, connccted to external devices such as fuil-
sized printers or plotrers, used to moniter instruments, talk with a
desktop computer or drive a video display device.

Sharp is also due to begin deliveries of its ROM software modules
this month. Mort Rosenstein of Atlantic Northeast Marketing, PO Box
927, Marblehead, MA 01945, telephone (617) 639-0285, says he will
have them as soon as they become available,

With the Casio FX-700F coming in at $99.95, how long do you
suppose Radio Shack will try to hold a $149.95 price an the PC-17
| bet they move to give it end the PC-2 a substantial reduction in
time for the Holiday Season this December.

By the way, | hear now that the price of the FA-3 cassette inger-
face for the FX-TO0P will be $49.95. [ am surprised. 1 figuted a $99.95
PC would have, say, a $29.95 casserte interface. Afler all, even the
“high priced” Radio Shack PC-1 ¢an be equipped with a cassette inter-
face at $29.95. Oh yes, word is that Casio wi#/ bring out a little printer
for their newest PC. Probably won’t be on the shelves, though, untit
the firsi guarter of "83,

Several people have pointed out that the PC-1500 has a CPU tegister
designated as register W in the PC-T300 Service Manual. No machine
codes Tor the use of this register weire given in PCAs Special Edition.
That is right, they are missing at this point. But, as the saying goes,
"“People are working on it.”

i anyonc is still trying to load tapes for a PC-1 into a PC-2, forget
it! Several people have complained that some advertisements seem to
infer that “programs written for a PC-1 can be loaded directly intw a
FC-2." They have then spent hours trying to load tapes created for the
PC-1. While technically the PC-2 js capable of executing the languape
staternents of the PC-I, this can only be donc if no programming
shorteuts {such as implied multiplication) are used in the PC-1 version.
But, irrespective ot this, you cannot load o PC-T tape into o PC-2! The
tape recodding characteristics are simply not compatible!

Murtin Shapire has been having a2 fot of tun building *humungous"’
(that is an acronym tor “very large”} programs tor his PC-2. He buys
TDK endless loop cassettes, {the kind that do not have any end of
tape foil on them). Then he joads 'em up with programs. He ¢an chain
endlessly from program to program without pausing to fool around
with the iecorder controls. Do you see possibilities for your own apphi-
cations from that idea?

While on cassettes, several readers have cautioned that attempting
lo use most microcassette recorders for storing programs reqguires use
of 1op-of-the-line tape, The lower grade ones just can’t seem 1o hack it

Walter Tolbert, P.O. Bux 1465, South Gate, C4 90280, telephone
{213} 5366-7449, wants to formt a club of PC and HHC users in his arca.
Contact him if you are interested in forming such a group.

You ¢an expect Lo see a flood of PC-2/PC-1500 software hitting the
market in the next few manths. — Not Wadsworth, Editor



POCKET

COMPUTER

NEWSLETTER

® Copyright 1982 —  lIssue 19

FANASONIC ESTABLISHES HHC SERVICE ON COMPUSERVE

Panmasonic Company, A Division of Matsushita Electric Corporation of
America, One Panasonic Way, Secaucus, N] 07094, has announced the
creation of the Panasonic Users Group {PUG) bulletin board on the
nationwide CompuServe network.

The bulletin board service js available to any member of Compu-
Serve, The PUG bulletin board eperates as one of a number of Special
Interest Groups (S1Gs) now available on the network. The service is
intended to serve Panasonic's HHC users as well as users of ather hand-
hreld and pocket computers,

The board already contazins a num ber of programs that can be down-
loaded directly into HHC units. Of course, 2 HHC must be equipped
with a communications modem in order to connect to the network
via telephone.

According to Edward f. Gelp, National Sales Manager of HHCs for
Panasenic, his company will be providing one hour ol free inttoductory
service on the CompuServe nctwork to Panasonic consumer customers
wha purchase a madem for their HHC. Users can then extend their one
hour of introductory time into a regular CompuServe service contract if
they are pleased with the world of network information services. {The
standard night-time connect charge is $5.00 per hour.}

Current users of the CompuServe network can access the PUG board
by using the command GO PCS106 at the command prompt (!} which
is given at the end of page CI5-1 after sign-on. Qperation of the board
is similar to that of other SIG services offered by the network.

Cne of the primary purposes of PUG is to provide a rapid means of
information exchange among HHC and other pocket computer users.
This is accomplished threugh the use of an on-geing message bulletin
board, Up to 236 messages can exist on this board at one time. Anyone
having news of general interest to other users can leave a message on
this board. Other members can review current messages and add addi-
tighal comments, if desited. The medium thus serves as a constant
source of up-to-the-minute news on using HHCs, a way to stay in touch
with Panasonic software personnel, and share ideas and software
accomplishments with other users.

The PUG service may alse be used to download programs and docu-
ments directly to Panasonic HHCs. Some of the material is also appli-
cable to other brands of hand-held and pocket compulers. Curreni
offerings {al no charge, by the way, other than normal CompubServe
cennect time) include: a program and documertation {operating in-
structions) for a four-function calculator that can operate in several
numeric bases, a program to map memory in a HHC, documentation
for operating the new HHC Plotter using BASIC, and a program in
BASIC for solving up to 20 simultaneous equations {it appears that Lhis
program could rcadily be adapted to run, say, on a Sharp PC-1500 or
Radio Shack PC-2 equipped with an 8K memory module).

The PUG board may alsoe be used to communicate directly with
members of the Panasonic HHC staff to obtain prompt responses 1o
user questions. At this time, the PUG SYSOP [system operater) appears
1o be none other than Mr. Gelb, National Sales Manager for HHCs, That
should guarantee pretty prompt responses to any Panasonic HHC users
wha are in need of assistance.

MNovembar

ROUTINE CONVERTS STATEMENTS

Sharp PC-1500 and Radio Shack PC-2 users will appreciate the use and
operation of this small reutine. it will automatically scan a program in
memory and convert all PRINT statements to LPRINT or vice versa.

An understanding of its operation will enable readers to apply the
principles used to other conversion tasks.

Essentially, what the pregram does is search all of user memory for
the exact two-byle code representing the token for a PRINT or an
LPRINT statement {(depending on which option has been selected).
If found, it replaces the second byte with the desired alternate code.

The address at which Lo begin the search {the start of user program
storage) is obtained by examining the contents of memary locations
&7865 and &7866. {(Remember, the prefix '&’ means the number is
in the hexadecimal base.] The end of user program storage is available
through the STATUS 2 functien. These values are used to establish
the boundaries of memory that are to be searched. This area is then
examined on a byte-by-byte basis for an exact match with the two-
byte token being sought. If a match is found {say, with the token for
PRINT} then the second byte of the token is changed {to, for instance,
represent the LPRINT operation].

To use the program, just load it into memory and type RUN. Re-
spond appropriately to the initial query. {Enter 1 if you want ali
occurrances of LPRINT to be changed to PRINT, enter 2 if you want
the opposite conversion.] Allow the program to run until it signals it
has compieted the task by beeping. You may then list or CSAVE the
converted program. Note that this program is particularly valuable if
vou developed a lot of programs before you obtained 2 CE-150 printer/
plotter and want to update your library to make use of your new
equipment.

This routine was submitted by: Thomas 5. Cox, ¥Platt Saco Lowel,
P.O. Drawer 2327, Greenville, SC 29602,

Program Fukens Converter

1:"LP"INPUT "LPT :END
~PRTC(1) OR P-L POKE (I+1), 185
PTC2)";AIF A= :RETURN

o))

160T0 2 7: C=PEEK 87865%2
2: IF A=2G0TO 4 S6+PEEK 878661
3:END FOR 1=CTO «

4:C=PEEK &7B65%2
S6+PEEK &7866:
FOR I=CTQ <
STATUS 2-1):A=
PEEK I:B=PEEK GAOSUB 9
(I+1):IF (A=24 B:NEXT I[:BEEP 28
8)+(B=151>=2 :END
GOSUB 6 POKE (I+1), 151

S:NEXT 1:BEEP 20 ‘RETURN

STATUS 2-1):A=
PEEK I:B=PEEK
CI+1):IF (A=24
B)+(B=185>=2

-

w

Another Personal Informatfon@ product from SCELBI Publications,
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UNDERSTANDING-THE SMARP RCIS00

This is the third article in a series being presented by: Norfin Rober,
407 North 1st Avenwe, Marshofltown, 1A 50158,

More Hidden Instructions

In Issues 15 and 16 of PCH, the uses of PEEK and POKE were dis-
cussed, Here are a number of other instructions of which you may not
be aware,

The PC-1500's praocessor can address two separate banks of memory,
each of which could conceivably contain as much memory as 64K. The
first bank addresses the Systern ROM, CE-150 {(Printer/Cassette) ROM,
Systern RAM and user RAM. At present, at feast, the “alternate buffer’
{mentioned in Radio Shack's Instruction Manual, but not Sharp’s} con-
tains only the inputfoutput (IfO} perts. The PEEK# and POKE#
instructions operate in the same way as PEEK and POKE, except that
they address the memory in this second bank of memory.

The use of POKE# can affect the buzzer, clock, remote switches
that control the cassette recorders, pen solenoid, paper feed, pen
position, and ather 1/O functions. Be forewarned that using POKE# can
lead to serious prablems — not only system crashes, but passibly
physical damage to connected devices. 1|l give vou an example: While
experimenting with POKE#, | had turned on the pen solenoid, but had
not realized that it remained on. A few minutes later | somehaw hap-
pened to natice that the solencid had become quite hot! As it turned
out, na permanent damage had been done, but luck must have been
with me.

Thus, unless you know what you are doing {or you like to live
dangerously!), vou would be well advised not to experiment with
the POKE# instructian.

The use of CALL will cause execution of a machine-language pro-
gram beginning at a specified memory address. Those who choose not
to delve intc machine lznguage can stili use CALL in certain ways,
provided the desired address to call is known. 'l give you an example
that you might find interesting and useful.

The power-up routine checks certain flags to determine whether the
cause of the last power-down was the automatic 7-minute shutoff,
If the automatic shutoff hAgd occurred, certain parts of the power-up
routine are skipped over. The operations skipped include clearing the
display, canceling execution of a program not finished, re-seeding the
random number generater, and running the pen through its coler
change cycle.

You can perferm the eguivalent of a 7-minute shutofi (without
having to leave the compuier on for seven minutes}] by executing the
instruction CALL &E33F. This instruction may be used as part of a
BASIC program too, in case you want the computer to turn itseif off
under program <ontrol. f{t is g nifty command to assign to a softkey
in the Reserve mode, such gs: FI: CALL &E3Z3ZF®, Remember, the
@ gives you immediate exccution of a softkey! — N.W.[ It is also
possibie to obtain the eaquivalent of having used the OFF key, by
execution of CALL &CD71. ~

It is possible to clear the variables in “main” memory {without
clearing those in “fixed” memory, that is A — Z and A$ — Z%}, by
execution of CALL &DO31. This would permit re-dimensioning of
variabies without 1oss of the fixed variables, within a program.

Another instruction not mentioned in the manuals is the NEW
command followed by an expression. Nor is the difference between
just plain NEW and NEWQ made clear.

NEW will effectively clear a program {by setting the End Program
pointer at &7B67-68 to coincide with the Start Program pointer at
&7865-66) without changing the starting location. On the other hand,
NEWD resets bath pointers to &C35 plus the beginning address of RAM
physically present in the computer. Ancther difference is that NEW0Q
will cancel LOCK mode, whereas NEW will not.

When NEW is followed by an expression (within the permissable
range), the value of that expression determines the memory location
at which program lines will be entered. Thus, execution of the direc-
tive NEW &4800 will take address &4800 as the beginning location
at which program lines will be placed inte memory, whether entered
manually {in PRO mode} or loaded from cassette. Addresses below
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&4800 are then protected.
Machine-Language Programmers Take Note!

One use for this NEW <expression> command is to reserve space for
a machine-language pragram in such a way as to protect it from being
¢changed by storage of data ar BASIC program lines,

Another use is reserving a segment of memaory for the efficient
storage of data with PEEK and POKE, {Such data would need to con-
sist of integers from G to 255 or, with appropriate programming, one
could store larger integers.}

It is not possible, however, to execute NEW &4000 (NEW £3800 if
an 8K medule is used} to absorb Reserve memary into program space.
A safeguard is built into the NEW routine to prevent this, Attempting
to do so results in the appearance of ERROR 25. That same message
appears if you attempt starting your program at an address higher than
that of existing memory {e.g., NEW &8800}.

If the Start of Program pointer has been relocated by, for example,
NEW &4800, executing NEW will leave it there {while effectively
clearing the program, of course); but, NEWO will set it back 1o its
normal lacation.

Special Cassette Commands

A considerable amount of versatility is added to the cassette storage
system by the use of the CLOAD M and CSAVE M instructions. Exe-
cution of CSAVE M permits saving memory contents between two
specified memory addresses. CLOAD M reloads what has been stored
on a tape by CSAVE M. Machine-language users will immediately
recognize this as & very convenient method for saving machine-
language routines.

To illustrate: Suppose you have an 8K expansion RAM module.
You have placed a machinelanguage program inte the area &38C5 to
&39D0, having left Reserve memory (&3808-C4) to operate in the
normal manner. Suppose further, that yvou have executed NEW &3A00
to separate your BASIC program from the portion reserved for the
machine-language program. You can now save the machine-language
program by execuling CSAVE M “NAME™; &38C5, &39D0. (if vou
would like to save Reserve memory along with it, then just use the
directive CSAVE M “NAME"; &3808, &35D0.) The BASIC portion
can be CSAVEd in the usual manner. .

When you want to reipad this program at some later time, you
execute CLOAD M “NAME"” or simply CLOAD M. This will place
the machine-language portion back into its original locatien in the
comptter’s memaory. Of course, NEW &3A00 must be executed before
CLOADiIng the BASIC program or else the machine-language routine
would be obliterated.

CLOAD M “NAME"; <address> |5 also a valid command. Its effect
is to load the contents of the cassette inte memory beginning at the
address given, rather than at the same location it had when CSAVEd.

If you are using two cassette recorders, you may find it of interest
to note that CLOAD M-1 and CSAVE M-1 are valid instructions as
welll

Unfortunately, there appears to be no way to verify a recording
made using CSAVE M. As you might guess, there are no MERGE M
or CHAIN M instructions.

The idea might occur to you that we have here a way to save both
Reserve memory contents and a BASIC program simultaneously with
CSAVE M &3800, STATUS 2, Later CLOAD M might be used to [oad
both back into the computer. But, there is a hitch! It does get loaded
back into the computer all right, but the End of Program pointer does
not get set. Thus, the computer is mislead into thinking that i1 doesn't
contain a program at ail.

CLOAD M will load only a recording made by a CSAVE M instruc-
tion. A recording made with CSAVE M can be CLOADed by only
the CLOAD M command, :

{That is some super information, Thanks, Noriin. If anyone is
tooking for o good project to apply their machine-language program-
ming skills on, take a fook at the next article. With afl of the m.l
material thaot has been supplied through the pages of PCN, [ expect to
see lots of clever m.l and hybrid programs gppearing on the scene in
the near future! — N.W.}



RENUMBERING PROGRAM REVISITED

It soon 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 Milt Sherwin, 86020 East Amberst Drive, Denver,
CO 80231 Here is how Milt describes its development and operation:

Program Concepts and Development
In developing a renumbering program, iL is necessary to know the tor-
mat of the BASIC lines (line number storage, linkage arrangements,
BASIC text representation, etc.). Once this information is obtained,
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 to use in general. By far the most difficuit item is {2), the renum-
bering of GOTOs, GOSUBs, THENs and REMs. Of course, this directly
influences item [3), how easy the renumbering program is to use!

BASIC program storage begins at hexadecimal address &38C5 (which
is decimal 14533) in a PC-1500 eguipped with an 8K model CE-155
RAM module. {The address is &40C5 if there is no memory module
or only a 4K module is installed.}

BASIC lines are stared in memory with the following fermat:

“1byte : 1byte : 1byte N bytes : 1 byte : 1 biyte :
Line Line t - Carriage

I Number | Number Pointer ‘EBASlC texté Return ®

D thight © {low) . © "&0D"

The byte denoted by an asterisk here contains the high byte 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 stored as two
bytes {high, low), Thus, line 10 decimal equals bytes 00 0A in hexadeci-
mal. Likewise, 65279 converts to FE FF.

The value stored in the byte marked “pointer’” indicates haw many
bytes to the line-ending carriage return (taken from the peinter loca-
tion itself).

BASIC lines are made up of BASIC tokens and ASCII coded charac-
ters, The code for carriage return indicates the end of a BASIC line.
Thus, the ling “300 GOTO 90" would be stored in the PC-1500 as:

01 2C05 F1 92393000
Knowing this format enables a programmer to “‘step” through a pro-
gram, line-by-line, using PEEKs and a few program loops.

Cnce the program starling point and the format of BASIC lines are
known, it is easy to find the line number locations and appropriate
takens (for GOTOQ, GOSUB, THEN or REM) that would be associated
with renumbering. It is also possible to determine the line numbers that
follow those tokens, using the string-manipulating funciions CHR$,
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 g
require a different number of bytes 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 & line such as 300 GOTO 90 and renumbering causes it to
become “310 GOTQ 100", then an additional byie 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 to 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 above that point moved “down’ appro-
priately. One more little point: If the line length changes because
digit(s] are added/subtracted, then the line length “pointer” must also
be altered to refiect the new tine length!

Note that these problems do not occur with statetment {ine 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,
THENs and REMs. The location of this line number relationship table
could be critical te the program's operaticn. During the operation of
the renumbering program, the variables storage area could be disturbed
if the program size changes due to the altering of tine numbers follow-
ing tokens. Ope way to avoid this potential problem is to POKE {store)
and PEEK (read) numbers directly into “safe’ areas in memory. |
selected two areas which should be OK for this purpose. Namely, the
fixed variable storage areas for character variables E$ through O% {at
addresses &7050 through &70FF) and P$ through Z$ {at addresses
%7150 through &71FF). None of these character variabtes are used by
the main part of the renumbering program. fAnd, it makes no diffe-
renice I these areas ore used by the program being renumbered, After
all, you cannot execute the program being renumbered at the same time
that the renumbering is occurringl — N.W.J Thus, this area is effectively
protected whenever it {s being used for storage of the number refation-
ship table,

The first area, &7050 through &70FF is used to hold the original
line nurmbers. The 176 bytes here can store 88 line numbers. The
second area, &7150 through &71FF can also hold 88 line numbers too.
So, that s where the renumbered line values are held.

if you have more than 88 lines in a program, then renumber it in
sections! {Or, wse the informgtion provided by Naortin Rober in this
issue to relocate the line number relationship tables to a larger, pro-
tected area of memory, After afl, now we know how to set gside as
much memory as we want for special purposes! — N.W. ]

Next, there is the problem of “where does the renumbering pro-
gram itself reside in memory?' 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 renumbering program as it tries to operate.
That won’t work.

A separate renumbering program could be written which could be
MERGEd with the program under development. Would this approach
work? The MERGE command is indeed interesting. It allows 2 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 actually be modified by the system’s
editor. Furthermore, no selectivity s provided if a program js LLISTed
or CSAVEd. Everything in memory is simply listed or saved. Further-
more, in order to develop a new program one 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 is used to renumber the program al-
ready in memory, there is still a problem, While the renumbering pro-
gram could then be removed line-by-line, the program under develop-
ment would still not be accessible to the editor. This is because the
&FF byte which terminzted the MERGEd renumbering program would
still be in memory following the &FF byte that terminated the criginal
program under develepment. That s, there would be two consecutive
&FF bytes in memory which woulid prohibit alterations being made by
the editer. 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 tunne!?

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 memory address of what |
call the “start of BASIC” {SOB), the ““end of BASIC” [(ECQB} and the
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“start of program™ (S0P} locations.

130821 30822 : 30823 30824 : 30825 30826 :
Stars of BASIC End of BASIC ¢ Start of Program
{SOB) : ([E0B) : (SOP}
High Low High Low : High Low

: 87865 &7866 | &7867 &7868 @ %7869 &786A !
In the non-MERGE mode of operation, painters SOB and SOP are the
same. When there is a MERGE, peinter SOP contains the starting ad-
dress of the MERGEd program. This is the reason that additiens,
changes and deletions only work on the last program MERGEJ. Pointer
EOB points to the &FF byte of the last program in memory. A &FF
byte also terminates every program that is MERGEd into memory.
The SOB pointer normalli,f remains fixed at &38C5 {14533 decimal)
in a PC-1500 contairing an 8K memory module. Would it be possible
for a renumbering program to modify these pointers?

Yes indeed! And, that is just what my renumbering program does.
The methodology is as follows:

1) The renumbering program is CLOADed into memory.

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

3) Program development may then take place. The program being
developed should be given a label for use when testing. (Thus, one
cansay LIST “A” or RUN A’ as appropriate.}

4} Subsequent RUN directives cause the repumbering program to
renumber the program that is under development.

5} At the end of a renumbering pass. the renumbering program asks
whether it should be “unlinked.” If so, the program moedifies SOB so
that it equals SOP, thereby effectively removing the renumbering pro-
-~ gram from further access.

6) Once the renumbering program has been unlinked, the program
under development can be L1STed, CSAVEd or executed using normal
methods,

7) Execution of the command NEWO restores all three pointers
{SOB, EQB and SOP} to their pristine states.

Furthermore, if a previously developed program neceds to be re-
numbered, it can simply be MERGEd in place of step 2 above, Doing
so causes SOP and EOB to be set appropriately by the MERGE opera-
tion jnstead of by the renumbering prograrm.

For reference purposes, the behavior of the SOB, EOB and S0P
pointers are summarized here:

DURING REGULAR OPERATIONS
NEWO/START S0B = EQB = SOP = 14533
PROGRAMMING/CLOAD 508~ SOP = 14533, EOB > 14533

MERGE SOB = 14533, SOP > 14533, EOB > S0P
DURING RENUMBERING OPERATIONS
NEWO/START SOB = EQB = 50P = 14533

CLOAD RENUM
INITIAL RUN/MERGE

SOB = SOP, EOB > 14533

SOB = 14533, S0P = EOB > 50B
DEVELOPMENT SOB = 14633, 5GP > SOB, EOQOB > S0P
UNLINK SOB = 50P{Development), ECB > SOP
NEWO SOB = EQB = S0P = 14533

{Value of 145323 is for a3 PC-1500 with an 8K memory module instatled.)

QOperation of the Renumbering Program

Now that you are familiar with the concepts behind the design of the
program, the actual implementation of the program can be described.
Piease remember that the program only renumbers statement line num-
bers and line numbers referenced by GOTO, GOSUB, THEN and REM
statements. ff wil not recalculate. line. numbers that are obtained by
manipuiating variable names or performing simifar types of program-
miing tricks!

Lines 100 — 140: The values of SOB and SOP are compared to deier-
mine if they are equal, indicating that a MERGE has not been per-
fermed. If equal, a MERGE is simulated, program execution terminates
and the user can undertake program development, §f SOB and SOP are
not equal, then the program assumes that program development has
taken place (either through an actuai tape MERGE or a previous exe-

4 tssue 19 POCKET COMPUTER NEWSLETTER

S SO S )
D ——

cution of this program).

Lines 150 — 250: Variables are initialized and renumbering para-
meters are requested from the operator. There are four parameters
used by the program:

PARAMETER DEFINITION DEFAULT VALUE
5T Starting tine number First line of the de-
velgpment program
1C Line increment 10
EN Ending line number Last lina of the de-

velopment program
LN Initial line number when 100
program renumbered

Commas must be used to separate the parameters during input even if
values are 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-
out entering any parameter values or commas, then default values will
be used to renumber the program. The parameters are input as a single
character variable, then split into four individual variables for use with-
in the program.

Lines 260 -- 300: The variabies used to storg the parameters are set
for operation at their default values or the values inputted by the user.

Lines 310 — 360: The starting location is found.

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

Lines 460 — 480: Variables are set for renumbering line numbers
that follow GOTOs, GOSUBs, THENs and REMs. Each line is searched
for the corresponding tokens using the subroutine at {ine 570,

Lines 450 — 520: The opetator is provided the optien of unlinking
the renumbering program. if unlinking is to occur, SOB is set equal to
SOP, If not, the program is terminated. Further program development
may then take place.

Lines 530 - 560: Subrautine ta 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 znd REM tokens. {Renumbering line numbers
after a REM only werks if the line number follows immediately after
the REM.) If no appropriate token is tound, detection of the code for
carriage return in line 590 causes the subroutine to terminate {via line
780).

Lines 620 — 650: Second part of the token-searching subroutine.
If an appropriate token is found, the ASCII representation of the assoc-
fated line number(s} is{are) located. As they are found, they are con-
verted 0 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 a character variable. The previously created [ine pum-
ber table is used to determine the referenced renumbered line number.

Lines 720 — 780: The fourth part tests to determine it the renum-
bered line number has the same number of digits as the original fine
number. If the renumbered |ine number has more digits than the origi-
nal line number, the subroutine starting at line 790 is used to create
mare space. If the pew number has less digits, the subroutine at line
830 is used to remove the excess space. If the linge numbers have the
same number of digits, the renumbered tine number is placed in posi-
tion by the subroutine at line 860. If na match is found in the table,
na renumbered line number is required (as the original line number has
not changed). The variables are then reset. The search for more line
numbers or tokens resumes.

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

Lines 830 — 870: Subroutine to remove exXcess space if a program.

Lines 880 — 210: Subroutine to place a renumbered line number
into memory.

{OK, gl you machine language programmers. Here s arr opportunity
for you to really have some fun, Milt has described in detall how his
renumbering program operates. Machine-lunguage speed would be nice
in this application. Wha is going to tackle the project? — M. W,/
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MEMO PRINTER PROGRAM

Here is a progsam for Radie Shack PC-2 and Sharp PC-1500 users who
want to keep notes or text in memary. This program was created by:
Brian Peterson, 6807 N. Sheridan Road, Chicago, IL 60626. One of
the interesting features about this program is that it prints sidewadys!
Thus, it accepts and prints out full 80-character lines. Brian calls his
program “Memo Printer.” Here is what he has to say about using it:

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

The Input mode allows the user to enter characters 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 texi. An
8K module allows about 88 lines. Theoretically, 2 16K expansicn unit
would allow up to zbout 187 lines. Each line may contain up to 80
characters.

if you want to leave a blank linc between paragraphs, just enter a
single '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
entered while in the Input mode. The Edit mode allows you to examine
the text buffer and make alterations. You can insert characters and
entire lines, if 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 wiil ask whether the user
wishes to insert or delete. Enter “I' to insert. Enter ‘D’ to delete. When
in the delete phase, the CL key deletes individual characters, Holding
the key down will cause it to repeat and delete a series of characters.
The MODE key enables the user to insert characters at the current
cursor position. When this insert function is in effect, the symbol > will
appear in its inverse Torm {filled-in) on the screen. The key normally
used to select the desired Reserve mode {<) is used to append lines to

Program Memo Printer (Part 1)

the end of the text. The scroll line up {~) key and the scroll line down
{\) key are used to examine lines above or below the current text line.
The symbols <, >, 2, z, ; and comma are available through the use of
the SHIFT key. Use the SML key to enter lower case characters. Tip:
When entering text, put the unit in the lower case mode and use the
SHIFT key when a capital letter is needed.

The six softkeys can be customized to allow the use of characters
not usually available on the keyboard. Program lines 247 - 252 can be
altered for this purpose.

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

To exit the Edit mode, press the RCL key.

Printing
This program prints “lengthwise” on the paper. Options for selecting
the pen color as weil as single- or double-spacing are provided,

Use GOTO

Once you have text in memory, always enter the program using &
GOTO directive, not RUN, Using RUN will clear out any text that you
have placed in memory.

There 15 No Stopping
This program disables the ON/BREAK key during cperation, except
when printing.

[ While this last fegture is interesting, | om not convinced that it is de-
sirable, | was recently using the program while away fram the office,
got into the Edit mode, and forgot how ta get out, With the BREAK
key disabled, | had no choice but to legve the unit on until { got back
to the affice, as | did not want to reset the PC and lose everything that
} had in the unit. | don't think the risk of accidently siriking this key,
nop the possible consequences of doing so, are worth not being able ta
shut the unit off if | forget how to operate the program. In ony event,
¢ word ro the wise: Keep the operating instructions handy until you
have memorized aif of the options available!— N.W.}

1a: IF STATUS 3=&5
88ADIM Plsc@A)>x
88, P2$(A,%88, 0
$(32)%¥8P:N=33

11: IF STATUS 3=%6
BAADIN P1$CA)>%
88, F234(08,%88, O
$(8/)%¥80: N=88

12:IF STATUS 3=88
49801IM P13(8)x
80, P2$(9>%88, A
$(186)%8B:N=18
7

13:POKE STATUS 3-
23, 72,118, 74, 8
y 3y, 189, 255, 65,
/8, 78,153, 8

14:POKE STATUS 3-
11, 26,119, 139,
6!’ 72: 118; ?41 8,
158, 18, 154

15:PRINT "Input

Edit Print

S:ARUN :WAIT &: End"
POKEH &FQABD, 16:U=ASC INKEY$ :
PEEKH# &F@ABDOR 1F UCALL
128 STATUS 3-23

17:1F UAND ASC
INKEY4$ THEN 12

I18:0N U-16G0OTO 20
y 18, 2688, 16, 48,
1515351

19:GOTO 15

20:LOCK :L=B:
USING

23:0N ERROR GQTO
8

38:PRINT "Line";L

;!! ";:INPUT 1 g
TASCL)CLS L=
L+1:1F LKNGQTO
39
35:M=L-1:UNLOCK :
BEEP :CLS :

GOTO 15
48:PRINT " BLK BL
U GRN RED -CO
LOR_ it
41:U=A5C INKEY$ :
IF UCALL

STATUS 3-23 35:6=9
42: IF UAND AsC 60:FOR X=1T0 61
INKEY$ THEN 42 STEP 2P
43:C=U-12:1F U<L12 7B:FOR Y=T-1T0 @
OR U>28GOTO 48 STEP -1
44:PRINT " SNG 75:X$=MIN$ (A Y+
DBL ~SPA GJ, X, 18D
CING-" 84: IF X$=""GOQTO 1
45:U=ASC INKEY$ : 18
1F ucalLt 98: 6L CURSOR (288-

STATUS 3-23
46: IF UAND ASC
INKEY$ THEN 486
47: IF ULH>128N0 UL
2196G0TAO 44
48:5=CU=12)+2% (U=
19):T=11%U=12
Y+B%(U=13)
49:CLS :GRAPH :
LINE -¢224, 8),
A, C:TEXT :LF 5
S6: GRAPH :SORGN
ROTATE 1:CSIZE
2
S52:POKE# &FB4D,
PEEK#® &F280AND
127

19¥XY%S, -X¥12>

198: LPRINT X$%

118 NEXT Y

128:FOR Y=8TQ T-1

1253: X$=M10% (A$(Y+
G, X+18, 18)

138: 1F X$=""607T0 1
69

14@: GLCURSOR <(289-
1IXY XS, —(X+18)
X12)

158: LPRINT X4

168 NEXT ¥

178:NEXT X

program cortinued
an next page

POCKET COMPUTER NEWSLETTER

Issue 19




e T 7=
. e ———— T ——————

Program Memo Printer (Part 2}
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175:

280:

219:

231

G=G+T: IF M>=G
TEXT :LF 5:
GRAPH : SORGN

FPEEK 8764E)):
COTO 225

232:W=8:GOSUB 554:

ROTATE 1:GOTO F=(8=(8AND
6d PEEK &7264E)):
18a: TEXT :LF 3: GOTO 225

BEEP 1:POKE#H# & 238:P=P-(P<{>):

FaeD, PEEKH &FB

G070 223

ROOR 128:6G0T0 239 M=M+(M<N~-1J:L=

15

M: GOSUB 586

ON ERROR GGTO 24B:L=| +({M):P=1:

35e:L=2
CLS :WAIT B:P=

U=1:R=5:60TO0 2
21

1:G=1:R=5:1F [0 24]1:L=L-CL<>A):P=]

LET L=L-<CL >80

2Z21LET Q=P-20:
R=25

PPRINT Lj3">";

MID$ (A$C(L), Q,

21):1F ZCURSOR 248:Ks$=", ":GOTOD

4: GPRINT 82512/
1623 28

247:K$="1"160T0

2491 Ks="H":GOTO

PU=1:R=5:60T0Q

22B:USING "HHHH": 221
GOSUB 588 242:P=P+{(P{(=LEN A%
221:2=8:E=2:F=0: (L22:6QTQ 223
GOTO 224 243:P=1:Q=1:R=5:
223:Q=]1:R=P+4:IF P GOSUB 584:

GAOsSuUB 580:GOTO
221

27
2

27
2

223:¥=B:CURSOR R: 2
PRINT CHR$ 127 258:K$="$":G0T0 27
226 KS$=]INKEY$ U= 2
ASC K$:IF U232 25]:K$="%x":60T0Q 27
GOTD 278 2
227 IF UGDTO 23840 252:K$="8":GOTOQ 27

228: X=X+1: 1F X<6 2
GOTO 2286 234:P1$(B)=LEFTS$ (
229:X=8:¥=(Y=8):IF ASCL)Y, P-15:P2¢
YCURSOR R: (B)=MID$ (A$(L
PRINT CHR$ 12/ ), P+1,88-P):nsg
+GOTO 226 (L)=P18$(B>+P2%
232: CURSOR R:PRINT (@3:iGOTO 223

MID$ (A$(L), P, 253:60SUB 508:

13:G0TC 226

PW=2160SUB 554:

GOSUE 58PA: | =M:
caroc is

@a:CLS :6GO70 44
A

L:FOR X=DTO m:
A$(XI)=A$(X+]1):

261:2=(2=A,:GOSUB NEXT X:A$MH=v |
584:C0TC 224 "sM=M-1:L=D:

282:607T0 272 GOTO 211

278: 1F E+4F=11F U>6 428: INPUT "Insert
4 ET K$=CHR$ ¢ {ine after | in
VOR 322 el 1:]=]+]

271 1F UX38IF U<48 438:FOR X=M-(M=N-{

IF E=1G0SuUB U-
39+684

270 ISTEP -1:A
$(R+1)=A%(X):

272:POKE &784E, 253 NEXT X:as(l="
AND PEEK &764EF TIM=M+)liL=I41
iE=8 GOTO 212

273:1F P>88GOTO 35 5@8: IF ASC INKEY$
9 THEN 588

274: IF Z=AP0OKE ( 218 RETURN
STATUS 3+6+P+8 558:U=PEEK &/64E:

@xt. ), ASC Ks:iP=

I[F UAND WPOKE

P+1:GOTO 223 §764E, U-W:
275:P1$<B)=LEFT$ < GOSUB 5088:

A$ (L), P-1) RE TURN
28@:P2$(P)=MID$ (A 955:POKE 8764F, U+l
$(L), P+(2=0), 8 : GOSUB 599:

9-P) RETURN
298:A$(L>=P1$(@)+K S80:POKE 8764[, 245
$+P2%$(9) AND PEEK &764E
380: P=P+1:G0T0 223 cC=@:r=n:
35@:BEEP 1:607T0 22 RE TURN
5 602: POKEH $F 080,
49B: PRINT "insert PEEKH &FPPDAND
or Delete?”: 127:END
POKE 8&764E, 127 681:K$="<":RETURN
AND PEEK 8764F 682:K$=")>":RETURM
401:U=ASC INKEY$ : 683:K$=":":RETURN
[F UCALL B4 K$="3 "1 RE TURN
STATUS 3-23 606: K$=", "'; RE TURN
492: 1F UAND ASC 608: K$="7":RETURN
e
éNKEY$ IHEN B0 sormnrie 1
403: IF UC>B8AND U< 3376
573THEN 498
418: (F U=B8INPUT *

Delete

E=(2=(2AND 257 W=128:60SUB 55

linef";

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

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

Tirmer Design
Two conditions {rules) should be met when designing an accurate time
keeping device: 1) There should be a farge number of cycles {*'ticks’’}
per second, and 2} The regularity of each cycle must be as stable as
possible, Both of these rules are met quite nicely by the Cesium Atomic
Clock. It *““ticks” at a frequency of 9,192,631,770 Hertz [cvcles per
second), Its regularity is within 1 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. Conseguently, inaccurate {errors up to
several minutes each hour) times results.

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

S{T}/S{T=0} = 2.026 1E-3*%(T+273,15)+0.994466
when T is between 0 and 40 degrees Centigrade. S(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 1.008) in this
equation. Using this eguation, one can observe that at 40 degrees €.,
a program executes about 0.08% faster than the same program at a
temperature of zero. Though these effects are relatively smali, they can
be significant over an extended period of time. The program provided



in this article utilizes a temperature compensator that may be utilized
in extreme temperature ranges.

Other experiments indicated that battery condition had little effect
on the execution speed. Using very weak batteries in the PC (with the
display barely visible) gave the same results as fresh batteries. This is
good news. It means you can run the accompanying program for
extended periods of time without fearing a lass in accuracy due to
battery condition.

The stopwatch program provided here has been pre-calibrated
against a laboratory chronometer. Chances are, it will not require any
additional calibration in your PC. However, if you should find the
program slightly fast or slow on your particular PC, it contains an
easy 1o use calibration routine, This routine calcufates the exact cali-
bration constant required for an individual PC. The routine, if used at
all, only needs to be run once after foading the program into memaory.

A Stopwatch Program

This program makes a good substitute for an ordinary 1/10th second
stopwatch. It can be calibrated to give errors of less than about 0.2
seconds per day. While this is not quart?z accuracy, it is better than
some mechanical spring-wound watches. The output is given in hours,
minutes, seconds and tenths of a second.

The design rujes discussed above were used in designing this pro-
gram. For instance, examine the basic time-keeping routine in line 8
of the program.

To satisfy the first rule, this line is made to execute as fast as possible
by making it short and simple as well as using a high speed variable {Z).

The sccand rule {perhaps more important), is satisfied by assigning Z
a ilarge initial value (see line 4). This was done because rests have shown
that a calculation of Z=Z+1 takes slightly {onger as the order of magni-
tude of Z increases. Thus, it would not be wise to start off with Z=0,
as the "clock"” would "tick” slower and slower as Z rapidly increased
several orders of magnitude. Instead, an injtial value of Z=BQ0000 is
used. It then takes several days before the order of magnitude changes
and each "tick” is thereby made constant.

Operation

The program js designed to be executed in the DEF mode. You press
SHIFT/S to place the PC stopwatch into the start position. Then, to
actually start timing an event, just press the ENTER key. Use the
BREAK key as the stop button. To display the elapsed time, simply
press SHIFT/D. An example output might appear as:

TIME {H.MMSST) = 2.07583

This would be interpreted as 2 hours, 7 minutes and 58.3 seconds.

Calibration

{f you should find the stopwatch program to be slightly off on your
particular unit, you can execute the calibration routine. To obtain a
calibration you need to first run the program, as described above, then
press SHIFT/C. An example illustrates the process:

You time an interval of exactly 4 hours, § minutes and ¢ seconds.
But, when you press SHIFT/D to display the elapsed time, you find
that the stopwatch is off by a significant amount. Se, you run the
calibration routine:

SHIFT/C

CALIBRATION - - ==

TRUE {H.MMSST): 4.0000

NEW ¥ = 0.17658008

You would have entered the value ‘4,0000° in the above example, The
NEW Y value would then have been computed by the calibration
raoutine. The calculation uses the difference between the actual elapsed
time and that originalfy obtained using the stopwatch program.

You complete the calibration process by placing the PC in the PRO
mode, then ¢changing the constant Y in lines 4 and 32 to the new value,
You then use this value in the future on your PC,

Note that z czlibration run should be made over a several hour
period so as to keep relative errors to a minimum. Also, you need run
this procedure onily once {if at all} for a particular PC.

If you are using your PC at temperature extremes that are greater
than 85 degrees Fahrenheit or less than 55 F., then you might also

want to run the temperature calibration routine. This routine assumnes
you have already cafibrated your PC for normal temperatures. Press
SHIFT{X to perform this calibration and respond to the prompt far
temperature and the sczle. The routine will provide a new value of Y
for you to use in lines 4 and 32.

Summary

The program is designed to be used in the DEF mode. Here is a list of
the DEFined keys znd their functions:

SHIFT/S — Puts the PC into the ‘ready to start’ position.
ENTER — Starts the timing of an event.

BREAKX — Stops the timing of an event,

SHIFT/D — Displays the elapsed time.

SHIFT/C — General calibration procedure.

SHIFT{X — Extreme ternperatures calibration procedure.

This program provided by: Emerich Aversbacher, 41 King Street #2,
Belleville, N} 07109,

Program Stopwatch

1 BEEP 1:PAUSE " STOPWATCH PROGRAM"

PRINT “USE (DEF) MODE PLEASE.":END

8" Z=800000:Y=0.1766080237:BEEF 1

PRINT "READY: {ENTER} TO START"

8 Z=Z+1:GOTO 8

10 D" :T=DMSI({Z-800G00}*Y /3600}: T=T+0.000005

12 PRINT USING “ g##. #### " TIME(H.MMSST)=""T:
GOTC 4

14 “C"":PAUSE "CALIBRATION —>"

16 INPUT “TRUE (H.MMSST:",T:T=-DEG T

18 T=3600T:Y¥=T/(Z-800000}

20 PRINT USING;"NEW ¥ = " ¥Y.END

22 “X'":PAUSE "TEMP. ADJUST -->":INPUT “TEMPERA
TURE:".T

24 INPUT “DEGREES C OR F?";D$

26 IF D$="F" LET T=5/9*(T-32}:GOTC 32

28 IF D$="C” GOTC 32

30 GOTO 24

32 Y=0.1766080237:Y=1.000416768*Y /(0.000020261*
(T+273.151+0.994466)

34 PRINT USING;"NEW Y= " Y END

h BN

A PEW OP-AIDS FOR THE PC-1500/PC-2

A fellow by the name of Rickh Hart, 2019 N, Kessler, Wichita, K5
67203, recently sent in a few routines to share with PCN readers. They
come in pretty handy, especially if you areinclined towards ‘‘exploring”
the Sharp PC-1500 or Radio Shack PC-2,

The first routine, shown in lines 1 — 3 of the accompanying listing,
just combines the use of the STATUS 1 and STATUS 2 commands to
automatically dispiay the total number of bytes used for program
storage. It uses the ARUN command to display this information each
time the PC is turned on.

The first routine then calis part of the next routine to obtain the
address range being utilized for program storage. This second routine
comprises lings 10 — 50 of the accompanying listing. It converts the
valug in variable N to hexadecimal notation. It Is particularly handy
when examining the contents of memory locations using the PEEK
instruction. Using the DEF ] keystroke sequence, decimal vajues on
the display are immediately converted to their hexadecimal equiva-
lents. Note that this routine can be used as a subroutine by entering
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it at line 12. However, when this is done, you must set up variable
SF=1 as a ‘““flag” so that the latter part of line 45 will be executed.

The third routine finds the absolute hexadecimal address of the
first byte of code for a given BASIC program line number. It is use-
ful in a number of situations, such as when you want to perform an
ASCIl dump of just a portion of a large BASIC program. Those of
you puttering arcound with machine language or considering hybrid
program {part BASIC, part machine code} will also find this utility
quite useful, This routine cccupies lines 200 — 230 in the listing.

It operates as follows: After inputting the stalement line pumber
that is to be located, the user presses DEF/K. Line 220 of the routine
examines the first two bytes of 2 BASIC source line {which holds the
line number) and converts it from its two-byte hexadecimal format so
that it can be campared with the decimal value specified, If a match is
found, then the current address is displayed. Otherwise, the routine
tzkes the third byte as a displacement value to get to the start of the
next BASIC line,

By the way, these routines were designed for use in PCs having an
EK memory module installed. If you have an unexpanded unit or a 4K
module, then substitute the value &48C5 wherever &38C5 appears in
the listing.

Program Op-Aid's

1:ARUN :WAIT 280
:PRINT STATUS
1;" BYTES NOW
RESIDENT®

2:N=(STATUS 2)-1
{SF=1:GOSUB 12 SO:WAIT :PRINT B$

3:WAIT :PRINT "P :END
ROGRAMS FROM * 28@:"K"INPUT "LINE
173805 TO ";B% NUMBER?", N
P END 219: X=838C3

18: "J"AQREAD N:SF= 228:1F 256%(PEEK X
a JHPEEK (X+1)2=N
12:A%="0123456788 PRINT X:END
ABCOEF":B$="" 238:X=X+3+PEEK (X+
15:FOR X=1T0 4 2>:G60TO 2208
20:Q=INT (N-16)

38:R=N-16%@Q

40: B$=MI1D$ (A%, R+
1, 1>+B$:N=Q

45:NEXT X:1F SF
THEN RETURN
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FROM THE WATCH POCKET

My sources indicate that Hewlett-Packard is running a bit behind in
getting the new HP-75 into the hands of users. The original announced
date for initial deliveries was September 15th, One exasperated dealer,
unable to get a single unit to date, while being circled by cash-in-hand
buyers, quipped that, when it came to initial deliveries, HF steod for
“Have Patience.”’ So be it. At least they have a cadre of interested
buyers standing around waiting for it!

Seems HP isn't the only firm running a little behind on anticipated
delivery dates. | have yet 1o hear of any Sharp ROM modules being
delivered in the U.S. | have alsa heard that the R5-232 interface may
be slipped to December.

It also seems that Sharp does not plan to market some of its acces-
sories for the PC-1500 in the U.5. At least, not at the present time,
This goes, apparently, for the CE-153 Saftware Board {a matrix of
140 switches that can be used as an input device), | have alse heard
that Sharp now has a video disptay unit available for the PC-1500 in
Japan, but has ne plans for introducing such a product to the U5,
market.,

There is little talk these days of a disk or other high speed mass
memory device being planned for the PC-1500. Eariier, | had reports
that such units were being studied. It seems to me though, that such
devices should be possible. Maybe some independents will take a look
at the potential for such accessories. | am, frankly, surprised thal
no ohe is yet praducing any kind of peripheral device for the unit. Is
this because Sharp has been very closed-mouthed about technical infor-
mation?

The new on-line service being provided by Panasenic en the Compu-
Serve nctwork seems to be worthwhile and timely. | plan to keep an
cye on it for awhile and will let you know how it develops. Remember,
anyone on CompubServe can access this facility, There are programs on
the bulletin that can be adapted to PCs other than Panasonic’s HHCs.

Speaking of networks: PCN is on the Source {ST4322) as well as
CompuServe (744451123}, | currently check for mail on those net-
works a few times a week.

There is an outfit cailed Elek-Tek, Inc., 6557 N. Lincolnr Avenue,
Chicago, fL 60645, phone (800) 6211269, advertising the PC-1211 for
$94 and the CE-122 Printer{Cassette interface for $64! They also carry
the PC-1500 as well as Hewlett-Packard equipment. You might want to
check ‘em out if you are in the market. Also, | continue to receive
favorable reparts on the speedy service and iow prices provided by:
Tam's, Inc., 74932 Gurfield Avenue, Paramount, CA 90723, with an
order phone number of {800) 421-5188, as well as by Atlantic NE
Marketing, PO Box 291, Marblehcud, MA 071945, phone {617) 639-0285.

By the way, if anyone is wondering what kind of program submis-
sion to PCAN would really catch my eye, let me tell you: There js a very
serious need at this point in the development of machine-language capa-
bilities on the PC-1500/PC-2 for at lcast a rudimentary Monilor pro-
gram. By that, | mean a program, using hexadecimal notation, that will
enable & m.l. programmer to perform such basic tasks as examine spe-
cific memory locations, alter their contents 1 desired, perform block
memaory-to-memory transfers, allow at least the examination of the
CPU registers {and possibly the alteration of some}, permit the establish-
ment of “breakpoints™ in memory, and so forth, While such a program
could readily be done in BASIC, a version of such a ultility tool done in
m.l. has obvious appeal. Everything that is peeded to produce such a
practical tool has been published in PCN during the past few months
[particularly in the Special Issue). The existence of such a Monitor pro-
gram would make it much easier for others to create hybrid or pure
machine-language programs. It is virtually a2 necessity for going on to
produce and check out a comprehensive assembier.

Of course, any practical embellishments you might want to add,
such as decimal-to-hexadecimal conversion, would be “frosting on the
cake’ provided they were memory-efficient, ete. | would Lend to think
that a nice little Monitor with a few bells and whistles could be packed
into 1.5 to 2K of memory.

i am pleased to report that a number of people are making progress
finding key ROM entry points. Stay tuned!  — Mot Wadsworth, Editor
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EPSON AMERICA ANNOUNCES HX-20 PORTABLE COMPUTER

The company that has marketed the highly successful MX- series of low
cost computer printers for several years has now announced a2 major
entry in the burgecning portable computer market. The new maodel
is designated the HX-20, Its weight, including a built-in 24-column dot
matrix microprinter is under four pounds. The unit also includes a fuli-
sized keyboard containing 68 keys and a four-line by 20-character LCD
{liquid-crystal display) that can also display simple graphics ina 120 by
32 dot matrix mode. Overall size of the unit if 11-3/8 by 8-1/2 by 1-3/4
inches. The area it occupies on a table is just about exactly that of an
ordinary piece of writing papet.

Other features of the unit include: dual CMOS 8-bit type 6301
microprocessors operating at 614 KHz; 16K of RAM provided with
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the basic unit {expandable to 32K}; 32K of system ROM supplied
as standard {expandable to 40K internailly, 64K in an expanded moede);
built-in timer/clackfcalendar with separate battery backup; four octave,
half-tone, programmable tone generator; RS-232C communications
port at full or half duplex and 110 to 4800 baud rate; built-in serial
interface; ability to interface with HP barcede reader {through a special
connector); standard audio cassette interface; optional microcassette
unit can be installed in the basic unit; rechargeable Nickel-Cadmium
batteries can power the unit for up te 50 hours of completely portable
operation and recharge within 8 hours.

The company is reportedly making initial deliveries to selected,
authorized dealers. The |ist price for the basic unit is $799.95, For
additionzl information contact: Epson America, Inc., 3415 Kashiwa
Streed, Torrance, CA 90505 The phone number is (213) 539-9140.
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Another Personal Informarfoa@ product from SCELBI Publications,
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A WEATHER FORECASTING PROGRAM

The accempanying progiam predicts the local, short term (172 - 24
hours) weather for any 1egion in the Notthern Hemisphere above the
Trapiv of Cancer,

To use the program, obtain the barometric pressure reading {inches).
Try 1o interpolate readings to the nearest hundredth of an inch, An
example reading might be: 29,95,

You must abserve barometer movements over several hours 1o deter-
mine the barometric tendency. For application of this program, the
following definitions apply: The barometiic tendency is maving fast if
it is changing more than 0.05 inches per hour. 1t is siow if the change
is between 0.02 and 0.05 inches per hour. it is considered sleady if less
than ar eguat 16 0.02 inches per hour.

Enter wind direction as N, NE, E, SE, 5, SW, W or NW depending on
which direction the wind is blowing from [not the direction that it is
g0ing towards!],

The progiem is based on meteoralogical rufes ol thumb. To oblain
highest possible accurdacy, the program should be run at frequent inter-
vals 4y atmaospheric conditions change.

The listing shown is for & PC-2/PC-1500. The program will Tit in a
PC-1/PC-1211 but vou will need to change the variable @$1Z) in line
210 to rcad AB(Z]. This program submitted by: Fmerich Auersbacher,
41 King Strect — Apr 2, Belflovitle, 8] 07109,

19: BEEP 1:PAUSE " 158: INPUT “WIND FR
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PRODUCT REVIEW
99 TIPS & TRICKS FOR THE NEW POCKET COMPUTERS

Authar: fim Cole

Publisher: ARCsoft Publishers, POR 132, Woodsboro, M 21798

List Price: £7.95 fadd §71 for sih charges on mait orders).

Availability : Directly fram publisher, computer & book stores,
Reviewer: Mot Wadsworth, Edftor,

At firsi | thought “maybe old fim just re-arranged some of his previous
routines trom his carlier books?’ But no {how could ! think such a
thing?), {im has indeed come up with a genuine potpourri of new ideas
and original programs for the Radio Shack PC-2/Sharp PL-1500 Pocket
Computers!

These routines range from the almost ridiculoushy simple [such as
laying down a siring of “#%" signs 1o portray railroad tracks!) all the
way up to complete programs that altow you to do such things as
simulate 2 RPN caleulator, make an automatic Morse Code practice
oscillator {really neat!] and convert world currencies at the touch of a
tew buttons. There are also quitc 4 few graphics oriented Toutines,
including one that draws a pair of little dice on the LCD and makcs
them appear just as though you had rolled ‘em !

While this 128 page booklet is intended primarily Tor beginners,
it has enough interesting ideas so that cven those with pienty of ex-
perience might pick up a trick or two. The price makes it a bargain,

WEATHER FORECA

OM THE: ";W$:

STER" GOSuUB z@p
28:0%="S"; B$="SW" 168:1F Y=BBEEP 3:

TCS="WH L DS NW PAUSE "ERROR":

"IE$="N";F$="N GOTO 158

EV.G$="F";H$=" 178:G0T0 388

SE" 220:Y=2;:FQR 2=1TO
38: INPUT “BAROMET 8

ER CIN}:";P:IF 218:1F W$=G%$(Z)LET

P>33,2LET S=9 W=2:2Z2=8:v¥Y=1:
480: IF P(33.2LET 5 GOTO 228

=] 22B:NEXT Z:RETURN
58:1F P<3A.1LET S§ 3099:7=608:Y=ABS (i

=2 =332
BA: IF P<(38.8LET S 318:1F Y¥(5¢3)¥x(X=

= A)LET Z=1:G0TD
B8: 1F P<=29.8LET T

S=4 328: 1F Y¥(S=1)%x(X=
Bd@: INPUT "(RJ>ISE, VLET Z=6:G0T0O

(F)AaLL, ¢SHYTEAD T

¥Y?': 7% %=P 338: 1F Y¥(5=D)%(X=
9g: IF T$="R"INPUT 4)LET Z2=3:C0TD

"RISING (F)AST T

c(S)LOW?PY;RS: 342:v=(lW=1)+(lN=8)

F R$="F"LET X 358:1F Y¥(S=1)%(X=

=1:00T0 159 4)LET Z=4:GOTD
198: 1F T$="RVLET X T

=2:00T0 158 368: IF Y¥(S5=])%(X=
118 1F T$="F" INPUT 3LET Z=5:C00T0

"FALLING (Fyns T

T, ¢SHLQW?Y:iRS: 378:¥Y=ABS (-73¢2

IF R$="F"LET X 3BB:IF Y¥(S5=1)¥(X=

=3: 0070 158 4)LET Z=4:G0OTO
120: 1F T$="F"LET X T

=4:00TO 158 398: IF Y¥(S5=1)%(X=
138: 1+ T#$="S"GOTD 3XLET Z=5:60T0

158 T
148: 0070 84 480: IF Y¥{S>23%(X=
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4)LET Z2=6:G0T0 ' RETURN

T 620:PRINT "FAIR, A4
418:1F Y¥(S>2)%(X= LITTLE COOLER

3)LET 2=7:G01D . " IRETURN

T 632:PRINT "FAIR, A
420: Y=(U=6)+(W=2) LITTLE WARMER
430: 1F Y¥(S5<{2)%(X= . "I RETURN

4)LET Z=8:GOTO 648:PRINT "RAIN WI

T THIN 24 HRS.':
4408: IF Y*(S<2X%(X= RETURN

3OLET 2=3:60TQ 658:PRINT "WINDY,

T RAIN BY 12 HRS
458: IF ((W=1)+(U=2 . "I RETURN

PIXRCEI2)%(X=2) B668:PRINT "INCREAS

LET 2=18:60T0
T

468: IF (C(WL23+ (W6
DI2¥(S=4)%(X=3)
LET Z=11:G0TO
T

478: 1IF (ABS (W-6)<
22%(S=4)%(X=3)
LET 2=12:060TD
T

480: [F (ABS (W-3)<
22%(5=45%(X=1)
LET 2=13:G0T0
T

498: 1F (X<3)%(ABS
(W-3)<{3)LET Z=
2:G070 T

588:2=1:1F Z=3LET
Z=8

680:BEEP 3:PAUSE ¥
FORECAST --5*
*GOSUB T+18%Z:
GOTO 34

613:PRINT "FAIR, L
ITTLE CHANGE. "

ING CLOUDS, RA
IN. ":RETURN
678:PRINT "RAIN AN

D HIGH WINDS. *
‘RETURN
B8B:PRINT “UNSETTL
ED, CHANCE RAl
N.":RETURN
698:PRINT "RAIN/SN

O, WINDY, ":
RETURN
7008:PRINT "CLEARIN

6, BECOMING FA
IR. ": RETURN

719:PRINT "SEUERE
STORM IMMINENT
. " RETURN

720:PRINT “HEAUY R
AIN/SNOW, WIND
S, ":RET

730: PRINT "CLEARIN
G AND CODLER. "
: RETURN

STATUS 1 1688
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SETTING STARTED WITH-MACHINE LANGUAGE

Perhaps some of yvou who are wondering what all the fuss over the
maching cades for the PC-1500/PC-2 is aboul, might be able to satisfy
your curiosities somewhat by trying your hand at a few simple pro-
grams written in machine language.

Let's start with a program se simple that it is ot strictly of educa-
tional value. The program to be iliustrated first will merely perform the
equivalent of the BASIC statement C = A + B, and that is all! In fact, it
will use routines that are already stored in ROM for the purpose of
perfarming tloating-point arithmetic,

Three things need to he done: 1) Write the program; 2} Put the
program into memory; and 3} Cxecute the machine-language program.

We will hegin by writing the program. First we need to transfer the
contents of the variable named A into the floating-point accumulator,
which js CPU register RO, 'he ROM routine for doing this requires that
CPU rcgister YH contain the code &7A. Furthermore, CPU register X
must contain the address at which variable A is stored. Variable A s
stored starting at address & 7200, Here is what the start of the program
looks fike:

Opcodes Mnemaonics Comments

58 7A LDYH #74 Contents of variable A
48 74 LOXH #79 placed into register RO
44 00 LOXL #00

BE F7 3F JSR F73F

Next, we will move the contents of register RQ into register R2, This
needs to be done so that variable B may be placed into R{;
E6G CALL EB Stores RO into B2

Remember that the opcode E6 used alone is equivalent to the in-
struction CALL E6. (We could have used opcodes CD E6 for this direc-
tive. )

Now we need to put variable B into RO. {Since the previous instruc-
tion has left &7A in CPU register YH, we do not need to include the
LDYH #7A directive this time.}

Opcodes Mremanics Comments
48 79 LDXH #79 Contents of variable B
45 08 LDXL =08 stored inta RO

BE F? 3F JSR F73F

The multiplication itself can be performed by simply using the ROM
routine Tor lleating-point multiplication:
ch 7E CALL 7E Replace RO with RO * R2

Finally, the calculated product must be placed into variable C, whose
beginning address is &£7910:
B8 79 LDYH 279
5A 10 LDYL #10
BE F7 11 JSR F71t

We must end rthe machine-language program with:
gA RTS Return from subroutine (1o BASIC]

That is the program! Now, how do we load it into an appropriate
section of memory ?

First, we need to reserve some space tor the machinedanguage rou-
tine. We can do this be executing NEW &3900. [If vou are nol Using «n
8K CE-155 module then use NEW &4100 instcad.} This action protects
the memory area from &38C5 to &3300 [or &40C5 1o $4100) from
being used by a BASIC program.

The gpeodes derived above must now be put into memory using a
POKE staterment. This needs to be done just onge. It may be accom-
plished either in manual mode or in a program line. The foliowing
statements will perform this operation:

POKE R38D0, &58, &7A, &48, &79, &4A, 0, &BE, &F7, &3F, &E6,
&48, &79, k4A, 8, &BE, &F7

POKE &38E0, &3F, &CD, R7E, &58, &79, &5A, &10, &BE, &F7,
&1, &9A

if you are not using an 8K expansion module, then begin the two
POKE sequences at &4000 and &40E0 respectively,

Now you are in a position ta test the program. Put a couple of your
favarite numbers into variables A and B. Then, either in manual mode
or in & program line, execute the BASIC statement: CALL &38D0. {Use
CALL &4000 if you do not have an 8K module). This will cause the
machine language program that you stored at &38D0 {or &400D0) 1o be

Contents of RO put into
variable C

executed. To see whether things worked as expected, display variable C.
i1t should contain the product of A and B,

It errors are made in a machine-language routing, there are no 'eiroy
messages’ provided by the PC 1o assist the programmer. Programming
errors in machine-language frequently lead to a “crash,' disabling the
keyboard or disrupling operations in other ways. In such cases, you
may he torced to use the “All Reset™ button on the back of the PC,
then start all over again! Anyone who lahes Up experimenting with
rnaching-language programming can expect this to happen often!

A More Useful Machine-Language Routine

The factorial tunction is not a part of the Sharp PC-1500/Radio Shack
PC-2's 1epertoire. Of course, it can be programmed in BASIC and one
efficient algorithrm that will calculate NI [factorial] when Nis an integer
in the range 1 to 69 may be programmed as {ollows:

10 F=1: FOR J-MN TQ 2 STEP -1: F=F*J: NEXTJ

The resuit is stored in variable I'. The length of time required o per-
torm this calculation using the BASIC routine depends on the value ot
N, When N s specified as 69, it takes approximately 2.4 seconds.

A machine-language program that accomplishes the same result s
shown below. It will reduce the time required to calculate 69! to just
0.6 seconds. If this increase in speed does not seermn that impressive, it
should be remembered that there is 4 lot of arithmetic being done here
and that the same flasting-point routines are being used whether BASIC
or machine language is used. All of the savings in tirme ts being achicved
from the simple climination of the necd to interpret the BASIC state-
ment iine!

There is cven another advantage to using the machine-language 1ou-
ting for this tvpe of calculation. In the BASIC wversion, each inter-
mediate result is rownded o ten digits. This roundolf accumulates.
The machine-langeage version maintains twelve digits throughout the
computation, rounding to ten digits only after the tinal result is ob-
tained. As an cxample, the caoulated result lor 36! errs by & in Lhe
tenth digit when using the BASIC program, bul the machine-tanguage
program is correct to all fen digit positions.

The toutine shawn is accessed by a CALL instruction 1rom BASIC
in which the inpul, M, is passed to the machine-language pragram. 1his
input is placed into CPU register X by the call routine. However, when
this is done it is in hexadecimal format. It must be conver ted Lo decimat
belore the floaling-point arithmetic routines may be applied.

Fortunately, a ML program for making this conversion alresdy exists
in ROM. The base pape addressed subroutine 10 will store the BCD
equivalent of the contents of register U in RO, {This subroutine requires
the passing of one byte. The desired effect can be achieved by using
&80,

Here is the program. The memory addresses assume slorage in « PC
having an 8K RAM module.

Address Opcodes Mnemaonics Comments

&3800 FD BA 5TX U X stored inta U

&IBD2 FD AR F5H U Save in stack

&38D4 CD 10 8O CALL1Q Store into RO {in BCD)
{PASS 800

&38007 EB CALL E6 RO into R2

%3808 FD 24 POP U Get U from stack

&38DA 82 DEUL Decrement UL

&3BDB 6E 02 CPUL #02 Compare UL to 2

380D 81 09 FBNC #09 1f UL<2, branch to &3BE3

&38DF FD A8 PSH U Save U in stack

&38E1 CD 10 80 CALLI1D U stared into RO lin BCD}
{PASS 80}

&3BE4 CD FE CALL JE RO replaced by R0 * R2

&3IBEGE 9E 11 RB #11 Branch to &38D7

&3BEE BE F9 32 JSR F932
%LIBEB "8 79 LDYH #79
&3IBED 5A 28 LDYL =28
R3BEF BE F7¥ 11 JSR F711 which begins at &7228
&38F2 9aA RTS Feturn 10 BASIC

The piogram may be loaded into memary using the POKE state-
ments:
POKE &38D0, &FD, &6A, &FD, RAZ, &CD, &10, &30, &E6, &FD,

Round RO ta ten digits
RO is copied
inta variable F,
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&2A, B62, REE, 2, RE1, 9, &FD

POKE &38E0Q, &AB, &CD, &10, &B0, &CD, &7E, &8E, &11, &BE,
&F3, &32, 858, &79, &6A, &28, &BE

POKE &38F0, &F7, &11, &%A

Execution of CALL &381D), N will place the value of NI into the
variable named F. Of course, the numbcer {1 to 69) whose factorial is
to be calcufated must be assigned to the variable N befarehand.

As in the previous examplie, if you do nol have an 8K memory ex-
pansion module, the addresses in the POKE statenmients shouid be
changed to &4000, &40E0 and &40F0 with CALL &40Dt being used
to execute the rouline.

e More Example

This final example program makes usc of the floating-point stack. This
stack should nat be confused with the stack used by machine-language
BUSH and POP instructions.

The ML {machinc-language} instructions PSHA, PSHX, elc., will save
one of two byies obtained trom a CPU register in a stack located in
RAM at addresses &784F and below. The instructions POPA, POPX,
eli., Temove one or two bytes at a time from ihis stack and stare them
back inte the corresponding CPU register(s). This same stack is used to
save machine-language subroutine return addresses.

A completely separate stack, similar in principle, is created by ROM
routines in the PC. This stack is uscd to save an 8-byle block of dats,
obtained from iloating-point register RO. This data can later be popped
back inte RO Just as in the case of the CPU stack, this software-created
stack operates on o LITO [iast-in, first-out) basis. The tloating-point
stack is focated between &7A38 and &7AFF. It s also used Lo save
BASIC subroutine return addresses and in keeping track of FOR/NEXT
aperations,

The program shown next will perform calculations equivatent o the
BASIC statement: C - /[A*A + B*B).

Address  Opcodes Bnemonics Comments
&38D0 58 VA LOYH #7A  Contents of
R3BD2 4B 79 LDXH =79 variable A
&3804 4A 00 LDXL =00 stared
&3BD6 BE F? 3F JUSR F73F into KO

&38D09 BE FO 19 JsA FO19 Caontepts of BD squared
&38DC BE DB F5 JSR DBFbH RO pushed onto F-P stack

&3BE0 48 79 LOXH =79 Contents of

&3BEZ 4A 08 LDXL #08 variabie B

&3IBE4 BE F7? 3F JSR F73F stored into RO

&3BE? BE FO 19 JSR FO19 Contents of RO squared
&3IBEA EG CALL EB Store RQ into R2

&3BEE CD 30 CALL 30 Fop from F-P stack into RO
&3BED  FOD CalLL FO Add B2 to RO

&3BEF BE FO E9 JSR FOE9 Replace RO by its square root
&38F2 BE F9 32 JSR F932 Round RO to ten digits

&38F5 Hg 79 LOYH %79 Store contents
&38F7 5A 10 LDY L 210 of RO into
&3BF9 BE F7 11 JSR F711 variable C
&38FC  9A RTS Return to BASIC

As in the previous examples, usc POKE statements to load the op-
codes inta memory. Assign values to variables A and B then execute the
routine by CALL &38D0 [or CALL &40D0 if you do not have an 8K
module). The variable C will contain the computed result.

These examples provide a rough ides of how Hoating-point routines
provided as part of the ROM can be incorporated into ML ptograms. Of
course, there are many applications of machine language that would not
involve the use of these floating-point ROM algorithms. Remember,
essentially anything that can be done in BASIC can be donc in ML, but
the process can be a lot more complicated. The payback is in operating
speed and ingreased tlexibilivy.

[ Sieuth Norlin Rober provides g wealth of information regording the
focation of KOM foating-point routines in the following tables. just at
press time he notified PCN that he had located one more key F-P entry
profnt: Calling &EFB6 will perform floating-point subtraction between
F-P registers RO and R2 {as RO - R2} with the result left in RO, ThHar
provides o pretty complete F-P set of ROM routines for you to wark
with, Hars off to Norlin ance aguin! — N W}
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FLOATTNG-FOTNT ARITHMETIC IM THE PC-1500

Fleating-point arithmetic ia performed uning l2-digit binary-—coded-dacinal
mantiaass, with axponenta of 10 atorsd in tve's—<emclesest binary. Esch
floating-point number ia mtored in § bytes, ma fallowa:

BYTE

R AT IV YRS Y

COMTENTS (NORMALIZED FORM)

Evponent, in two's-complesent Bingry

Sign of mantisss; @ for poxitive, WO for oegative
int wnd 2pd digits of oantisas, in BN

Ird and th digite

Sth and Gth digite

7th and SLn digits

Jth and LOth digite

1ith and 12th digite

BASTC routines round ealeulated results to Een-digit sastismsss peioc to dis-
play, prioting, ar atorage ints & variablwe,

fomputations ara carried sub using seven [loating-point registers, sach
tomprised of 8 brtes, logated in RAM at the following sddrescen:

to 7A07 (Floating-point Accumulator)

Ba: aod
Hl: 7AD8
R2: 7Al0
B3 7ALE
Ré: PA20
B5:  TazR
BE:  TAZO

to 7AQF
o PA17
ta FALF
ta A7
ta FAZF
to TAS?

In RM routines, CPU Hegioters X and Y act as polnters teo the addreassa uaed
ua floating=paint registercs.

1o the majer routioes, caloulnted results are placed in R, In loary opecaticon,
the opersnds tmken as input srgumenta ar: obtaiped from BP and R2; aparations
using & single operand uae the contents of 3% am input.

NAGOR SUBROUTINGS INVOLWING FLOATING-FOINT ARITEM=T1G

The PO gubreutines tatulated below are uaeful i machine-lasguage programming
where fleating-peint arithoetie fn wged,

Where wpplicatie, bang—page call nuobers are tabulated alao.

Sall | apDR [ ResULT INRE BEGISTERS USTm [ %0TES
22 EFBA | RS + B2 Ad, B2
JE FoLA | B« 2 Rl ba BS
58 Fobk | R /e R bo B4
oLy | B3 e R R ta %5
EE 1/m ™ to Rb ¥B ard ¥H mast contain &7M
FOEG | SOR RF RO o B2
Fl61 | W me S to A5
F165 | 109 B# s to RS
Fl08 | Exp e o e B
FIB& | 1o * B R ta 85
391 | cos B M to BE
F395 | Tah #@ 79 to BES
Fia2 | SIK RR B to BE
Fhoz | a2s md Pd te RE
F4ot [ ATH B A to A5 Flag ¢ must be clear
Fugh | AsS B@ R to T
733l | DiG RA Bl rc WL, W
Fot4 | DM R 7 to RE
F557 | ABS RO el
F50 | sGN RE RE
FGES 3 R, a2 n placed in B2 alme
F5ER | INT RS ®8, R2 B2 o fractionsl part {not normalized)
FEOL | AND RS 5 to W
= ™57 | zere o]
FS3C | R@ * AT RE to 6 falrulated osing logerithas
r93? | R@, rounded | 3¢ Rourded to ten algnificant digitse

Triponomatrie functions and their inveraers ar= calculated io degrees, radians,
ar grods, according to the mads met.

Except m5 noted, all vesults are normalized., A reault lesa in absolute valus
than 1 E-99 1= replaced by zere.

Illegal operaticom snd the subroutime with Flag T aek; CPU regipter TH will
contain the ereor cade, s lioted below:

UK =

RZ5: ERICR 37, averflow
UH = EP6: ERBCR 38, diviaton by zero
TH = £27 ERRCE 59, illesml function argumeat

ROSTINES FOR THANSFERRTNG FLOATING-#OINT DATA

A Floskting=-point stack shares Rad addresses 7A3 to PAFF with the BASIC loop and
subroutice atacks.

The ROH aubroutinea liated below incl
reglaters, floating=-point atack, and

tde daka transferas iavolving the floaticg-geint
nuseric sarimeles,

CALL | ADDR | EFFECT OF SUBROUTINE ROTIE
a4 TPU7 | B¥ atored tmte G
" a6 | k¥ atored tata R2
FP37 | B6 stored lnto B3
56 F7P30 | R2 atored inte RE XE and Y must contain E7A
1% F7B5 | B and RG exchanged 0 add YH must eontain E7A
&5 F7BG | B mnd R2 exchanged ¥H mnd YR must contmin &7A
CBFS | Push RE onte FFP ateck If capacity wxeeeded, Flag G set wnd U = RAT
3 DC1E | Pep R from FP atacs
FP1L | B atered ints variaele | 00 ouat caztaln B7A, ¥ the varisple addreas
F73F | Yariable stored inte R@ | YH must cnrtain B74, X the wariabla mddrre=a

ADDRESSES OF FIXED VARIABLES A TO 2

The addrossea given below are those of the inltisl bytes of the respectire rariables,
They sre the addressey thet wust be io GPU register T o ¥, in the abore routines for
data trenafer betwsen B3 and rariables.

M aE e

TI0C
7008
THD
7918
P20
i

Xpmermmo

¥ 7%E T o8
L ] o 7o
r ?0B ¥ 7OAB
q 798G L )
o PolE ¥ 7988
s 793 T 7400

z 798




MOFMALIZING ROUTINES

The aubroutines for trapaforming caleulated results igto normalized form are
azgcuted by the majar floating-point routines.

©ALL | ADCH | EFFECT MOTES

FE5D | B2 normsiized MW and TH sust contain 74
= P66 | RA normalized and given & poaltivs aipgn MH and YH must contain A7A
s FAEY | R normalized; contenta af & used na sign| XM and TX ouat contain A7

SHORT SUBROUTIMES USED WITH FLOATING-POTNT ARITHMETIC
In certain subroutinan {ang indisated} CFY Regintera XA wnd/op TH sust cantais 7h
priar to sxecution of the subroutine,

Tnlens ctherwine stated, the toiklsl byte of & fleating-point reglater, representing
the sxponent, is igoorsd,

Calli APCR |74 REQ'D| EFFECT OF SiFBROUTIRE

3 11th and 12th digike of B cleared

e FEEF | ¥XH, TR | S5ign of A2 and wign of product RPeR2 FUSHed; both wigné cleared
-1 FGFB | B Sign of B into A; sign clearsd

FAOL | ¥H, TE | B2 copled inta RS, including axpanent
Bo Litarrd Rl copied intg R, ingluding axpanest
3 FAoU WP covled dnte R2, including swponent
68 T715 | W, fH | Ré copled into k2, including sxponant
F71B | ¥H, TR { B2 cogpted into RO
F7IF | X8, TE | Rl copled inte B
725 | WH, T | B2 copied into AL
82 F729 | (H, T | R copled Intn B2
75 FPeF | 0, THE | B copled inmto RY
733 Mdresses ¥ to X+6 copled inte T to T+6
737 6 copled inta MY, including exponent
56 F?3D | XH, TH | R2 copied lnka RE¥, tacluding exponent
el F7Pu7 | XE R2 cleared
F7hs | am Rl cleared
FP4F | ¥ R5 cleared
F25% | MW R2 cleared, ipsludlng rrpanent
w F75? R cleared, ircluding =xponent
F758 Addrraxes X to X+7 clesred
7% T75F | W B clrared
Frel Addresaza f to X6 clearsd
Ba T3 Addresaes X to X+UL cleared
F%9 | @ Digite of RS anifted right
FP60 | o Digitw of R shifted right
F77L [ Tigits of RZ whifted right
h 775 | @ figita of 9@ shifted right
7 Pigite aof addresses X te X+& skifted right
e | o Bytes of %1 ahifted right
730 THgits of bytea 2 to & of B6 ahifted laft
7% | 1® Digitm af BS shifted left
7ol | Digita of Rl shifted laft
A 790 XH Tigite of Fd arxfted left
SE | FPA7 | TH Randow panbser copled Snta RY
54 L XE wnd TH load=d with #7A
e F7ES | IH, YH | P wnd G are k. d, including
43 769 | IH, TH | P9 wnd K2 are . including
£2c3 | 1M, TH | B} ie added to R¥
)2 roh | dH, TH | R2 ia added to RE
k] FCL | @ Ragister that snds with addreas T ias sdded to Bf
F709 | TR, TH | RS im subtractsd froa R@
Th ¥PrD | IR, TH | R2 is subtrected from BQ
FTOF | AH Register that ends with address T 1o aubtracted From @
FPEL addresaes T-5 to T pubtracted from sdireases 16 to X
Fea| W RO 1a ceglacsd by ite ten'sa complesert

SHORT SUBRCUZINEE UZED #ITH FLOATING-FOINT ARITAMETIC {CONT'D}

CALL | abDR | P4 REQ'D | EFFECT OF SOTEROUTIRE

FF7 Digits of Reginter erding with X ahifted right A tloes
FEOS Bytwm of RAegister snding wilh X shifted right & times
Al IE, 2+F7 inte B3, 4eR: Irnta R4

m

Fiz0 A, YH | 2+R2 into B3I, eR? inta R, SeR2 icto B9

FhIC a, TH | TDAFAOS. IF AAS digits of Rl are mnifted eight k-1
timen, and Rl is added to RT

FEAD i, TR | Lba 7a08. It A#®, bytea of Tl ars ahifted right -1
tines, and Bl is added to R2
Fisa | YE Tf GUAD Moda, R2 = i,9; 4f HADIAN, R2 = 57.2957795131
TH B2 mat equal ko 57,2957795451 {nA1E0}
75 | 12 et squal to 3181392653539 (x)
Fi7R | ™ B2 srt equel to OLG43429H481903 (LOG &)
FA7T ™ RZ mat equal ke O.59
rédy | B2 sat aqual to %0
ThaY H R2 met squel to 180
&2 Fi&a TE RZ set equal to L
(13 TEEP TE R2 wet woual to 1

PMote: In the luet nina sobroutines listed whors, IR is lomded wikh #7A, and
Flag C 1z set, The coomtants stored ints B2 ars obtained from = ROM takle
locatwd FEE? to FUSF.

Diagram PC Puty Transfer fnterfuce

GRAUND

THE RADIO SHACK PC-1 AS A DATA COLLECTING TERMINAL

One logical use for the Radio Shack TRS-80 PC-1 and Sharp PC-1211 is
45 a portable data entry device. The units have a kevboard, a readout,
a reasonable amount of memory and the ability to retain informatijon
with the power off. Unfortunately, there is no built-in provision to
transfer data to a larger computer!

This article describes 2 method of transferring data directly from a
PC through a simple interface Lo a farger system. An accompanying
drawing shows an intcrface that uses a single transistor. It can be con-
necied between a PC-1/PC-1211 and a parallel input port of a |arger
computer that uses a CPU such as an 8080. The drawing illustrates the
electronic schematic as well as the actual physical layout | have utilized.
The pins that plug into the PC-1 arc made out of number 24 tinned

copper wire and are about 3/8°ths inch in length, Canstruction is on a
standard 0.1 by 0.1 inch perforated board, which provides the exact pin
spacing necded. The transistar can be almost any small-signal NPN sili-
con device. The entire circuit may be cnclosed in a small plastic box.

In my system, the +5 volis for the interface is obtained trom my
main compuier, a NorthStar Horizon. ! cut a trace on the mother board
{that originally gounded pin 13 of the paraltel input port) and routed
+5 volts to jt. The data line of the PC is connected to pin 1 ot the
Harizon's parallel part, which is bit 7, the most significant bit,

A machine language program is ased in the Horizon to receive daia
from the PC-1. The fust seven instructions clear the buffer where the
data is to be stored. The main routing, labeled CHAR, brings in one
character at a rime and stores it in the buticer. It calls routine STAR
to ook fur a start bit. (f a stare kit is found, routine NIBL is then used
ta bring in the tirst 4-bit nibble. Start cvonlaing ¢ timing routine,
TIMER, which provides a time delay ot about five scconds, If 4 start bit
is not detected within this time, the program jumps back ta BASIC,
This usually occurs only atter all the data has been transferred. The
DELAY routing provides a delay between bits,

The program is shown in assembled form as it would reside beginning
at address 0. It could be relacated o suil other systems, Likewise, the
memory darea used as a butfer could be changed. To do this, the byies at
01, 03, 04 and &0D (hexadecimal) would need to be altered. The
bufter size | use consists of seven 236-byte blocks.

The format tor each ling of data is a start character (&8E for PRINT
data and &80 for program statements), 1ollowed by the data and then
00 as a terminator. The program processes all characters using the hesa-
decimal values listed by Morlin Rober in lssue 335 of PON,

Il one wishes to change the period of TIMER, the byte at address
&37 can be changed from &0B to some other value. Cach loop is equal
to about one-half second. The time value, £9C, at bvte &B3 in the
DELAY subroutine is not critical. 1t should not have to be altered
unless the speed of a particular PC-1 is unusitaliy fast or slow. Both of
these timing values are for 4 4-megahertz systermn, They will need to be
changed, of course, if your main compuler operdtes al some other
speed,

The pregram shown is in 8080 assembly code. 1t should work with
little or na change in any microprocessor system using a similar CPU
The NorthStar Horizon | use has 4 Z80.

The programs | use to transfer data from the input buffer Lo data
base files, are written in NorthStar BASIC. The address, &2A04, at
bytes 18 and 12 of the transfer routine is an entry point to NorthSrar
BASIC that will not clear the program or variables. Other systems will
require a different address.

There are a tew unused bytes between some routines, All NOPs (no-
aperation bytes), however, should be included for the program to work
properly.

Inputting Data to the PC

Data can be entered inta the PC in 4 number of ways. | prefer inputting
the data as simulated program statements, using the PRO mode. The
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Pragram PC Transier Routines in 8080 Asser tier Code

0¢ 00 3k of MVL A,08 (KNG GF BUFFER

00 02 21 00 01  LXI H 01 0O {STAMT QF BUFFER
00 05 36 OO CLEAR, MVi M, 00 ;CLEAR MEM LOC

00 OT 23 INK B +INCR HL FAIR

Te LT CME K 3OOMPARE M WITE ACC
00 0% ©Z Dy 00 JNZ CLEAM ;CLEAR SEXT BYTE

00 0c 26 91 MYL H 01 ,RESET BUFFER

30 DE 00 NOE

00 OF 90 RQE

a0 10 16 00 CHAR, MVI D,00  CLEAR REC D

Q0 12 CD 3 a0 CALL START ;LO0K FOR START BIT
o0 15 AF XRA A ;CLEAR ACC

on 16 BE IME @ JCOMPARE WITH b

0BG 17T CA Ok 2A  JZ 2a04
00 1A ©CD %D 00  CALL NIBL
00 1D S0 MY D, B
00 1E ©h 3 90 CALL START
00 21 D $D 00  CALL NIAL

{BACK TO BASIC
3GET PIRST NIBBLE
JSTORE ¥ D

;LOOK POR START BIT
3CET SECOND NIBBIE

00 24 TH MOY A, B sMOVE NIBELE TO ACC
at 25 oF RRE JEHIFT TG PAH HIGHT
o 26 OF BHO

Qe 27 CF RRC

an 2B oF Jaiiin

on 23 E6 OF ANI OF JHMEED 4 LSB ONLY

00 2B 82 ADD D ;COMBINE EQTH NIBBLES
00 2¢ 7T MOY M, A JSTIRE CHAR IN BUFFER
oo 2D 23 LiX # ;INCA HL PALR

o 2E 03 10 00 JMP CHAR ;GET NEXT CHAR

00 3 0608 START, MVI B, O# ;TIME CUNSTANT

00 38 QE FF Myl C, FF {TIME CONSTANT

00 34 AF ARA A 3CLEAR ACC

00 3B DH 00 LOOK, IN O 3HEAD PAR IKPUT PORT
00 In AT AN& A 35ET PLAGS

o0 38 FA LB 00 JM TIMER +IF NG START BIT

ud sl DR 00 IN O ;CHECK FOR TRUE BIT
00 &% AT ANA A JOED FLAGS

oD ki FA LB 00 JM TIMER
ol 4y oo A2 Qo CALL TELAY

1IF NO START EIT
JHALF BIT DELAY

[s1s IS - RET SBACK TO MAIN FROGRAM
ot LB 1D TIMER, LCE E (RILL TIM:

o0 LZ CF 3B 00 JNE LOOK ;LOOK AGAIN

00 uF 0D s M (KILL TIME

00 50 £P OB 00 JNR LOOK JLODK AGAIN

08 53 05 DO B JKILL TIME

00 54 2 4B 00 JNI LOOK JLOOK AGALK

00 5T 09 RET JEXIT IF TIMED QUT

22 5D 06 00 NIBL, MVI B,00  ;CiTAR RZ5 &

on 5F Ok Dk MYI C,04 35ET BIT COUNTER
a1 CD 82 00 EIT, CALL DELAY ;RKIF FULL BIT
00 6% b B2 00 CALL DELAY

on 67 AF XRA A JCLEAR ACC

00 &8 pe oo H. ] ;HEAD PAR FURT

o0 64 00 NOF

00 6B E6 B0 ANL BO {USE BIT 7 ONLY
o0 6k 8o ALD B ;ADD BITS IN REG B
oo sE o LCR ¢ LUECH BIT CUUNTER
00 6F CA TT 00 JZ END ;TEST FUR L RITS
0o 72 OF KRC 35HIFT TO RIGHT
an T3 ut MO¥ B, A ;STORE IN REG B
00 T4 03 61 00 JMP BIT ;GET NEXT BIT
77 OLT EN[, MOV B, & s5MIRE IN REC B

Q0 TB €D B2 00 CALL DELAY iMOYE FAST LAST BIT

oo oty oo iz oo ChAcl DELAY

o0 TR Co RET i BACK TO HAIN PROGRAM

0o 82 1R 9C DELAY, #¥I E,9C NO,0F LOKIES FOR HALF BIT
00 B4 1D DEL, LCE K 3KILL TIME

0o Bs 1o INC E JiILL TIME

o0 86 1D R E 3KILL TIME

o0 BT CB RZ ;END OF DELAY

o0 88 C3 8k 00 JMP DEL ;DELAY ANOTHER LOOF

LIST command is then used when transferring the data to my desk-
top computer. | restrict the wse of line numbers 1o the range 10 1o 99
to provide 4 constant line formal, A decimal poind is vsed a5 o separatar
between a line numbei and date and between Tields of data.

Qiher ways 10 enter data are as PC BASIC strings. However, this
method requites a shott program in PC BASIC. Also, PC-1/PC1211
strings are Hmited ta scven characters, Lhis complicates the progiam if
severdl stiings must be used for each record.

Data can also be stored as BASIC variables. This, too, requites a pto-
gram. One advantage of this method is that the data can bc pre-
processed, if desired, with only the results stored for later transfer Lo
the main computer. A disadvanlage is that variables are transferred in
the sarme format as they normally appear on the PC-1 display. There-
tore a considerable number of space characters may also be processed.

if lines of data are limited to 20 characters cach, the PC-1/PC-1211
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will hold about 70 lines.

After the information has been coHected and keyed into rhe PC, the
procedure tor passing data to 4 farger computer is a5 follows: Connect
the pocket computer and interface to the larger system. Power up the
large system and load the required programs. Enter the necessary com-
mands ta start the transterring program except for the last kev to be
pressed, The PC is then powered up by pressing the ON key twice. It
is then placed in the RUN or LIST configuration, 4s required, except
for the final press of the ENTER key. After this, press the last key
needed to start the program in the large computcer and then immed-
iztely press the ENTER key on the PC. When the data has been pro-
vessed, the PC will display the > prompt. {The regson for starting both
computers at the same Lime is so that the large unit will receive a start
bit within live seconds. If it does not, it will jump back 1o ils BASIC
executive.)

After the data has been transterred Lo my Horizon, | use the accom-
panying program written in NorihStar BASIC to converl each line of
dala in the input buffer 1o string format. It is necessary to add other
statements to this routine (after line 1190}, it you want to move the
strings 10 a file, convert them to numeric variables, ctc. The function
EXAM in lines 110 and 1820 is similar 10 PEEK in other BASICs. The
toutine could alsa be used to transfer PC BASIC programs. However,
1 heve not completed the routine for such use, I desircd, all of the
PC BASIC tokens could be converted in statements like thase beginning
at ling 3040,

This method for collecting data with a pocket computer and trans-
ierring them to the Horiron for further processing has been a great time
saver. |Uis often taster to enter numeric data in the field dircctly on the
PC’s kevboard rather than use pencil and paper. The automation also
means fewer errors, Perhaps the greatest advantage of the system is the
fact that the information collected is immediately available for further
processing. Final resuits of & research project can be quickly and casily
ascertained using the powers of the desktop computer,

Thanks go to: 5 /. Tov, Route 3, Box 73, Chico, CA 959286, for this
informalive description of the PC as a data input terminal.

Program Converting Raw Data to Strings

bo DIM TE(BO} A$(1),B6{80) ,04{80)

bS DIM M1L${B0},Z1$(A0),P1E(Ba)

T3 P1=i:REM GUTPUT TO CRT

T9 REM “éss# CONVERT DATA T0 STRINGS

80 0$="1.9876543210 L 8 10

85 Li=" ZYXWYUTSRAPONML KI THOFEDCEA"

95 P1$=":;, & Zént"

100 Al=0255:REM STARTING ADLR OF BUFFER

102 D4="":REM INITIALIZE FON CONCATERATION

105 Al=ak+l

110 CImEYAM{AL}:REM GET CHARACTER

115 IF C1w=lkl THEN 105:REM IGNORE LINE START CHAR FOR LIST
120 IP €1=142 THEN 105:REM IGNORE LINE START CHAR FUR PRINT
130 IF C1=0 THEN 1100:REM LINE END CHAR

140 IF C1[76 AND CL}47 THEM 185:REM MATR EYMBOLS AND NUMEERS
150 IF C1[107 AND c1]80 THEN 195:REM LETTERS

160 IF C1[30 ANWD C1]18 THEN 205:REM FPUNCTUATION MARKS

162 IF C1=18 THEN 175:REM QUOTATION MARK

165 IF {1=17 THEN 210:REM HPACE CMAR

170 IF C1]106 THEN 300 ELSE 900:REM BASIC TOKENS

175 T18=CHRE(3h }:GOTO 1000:REM QUOTATION MARK

1B5 T1$=M1$(T6-C1,T6E-C1):C00TO 1000

195 T1$=L13{107-C1,107-CL}:GOTC 1000

205 T1$=P1E{ 30-C1,30~C1):60T0 1000

210 T1$=" ":G0T0 l1000;REM SPACE CHAR

300 IF C1=193 THEK T1$=" PRINT "ELSE 3110:G0TO 1000

310 IF Cl=19L THEN T1$=" IKPUT "ELGE $00:GOTO 1000

315 REM ADD OTHKR XEYWORDS OF PC BASIC IN SAME FORMAT

900 T1$=" “:00TO 1000;AEM PRINT SPACE IF KO OOV CHAR

1000 D$=D§+T1$:00T0 105:REM ADD CHAR T STRING

1100 REM STRING CONYFRSION COMPLETED

11%0 1#FL,I§:REM PRINT THE CONVERTED STRING

1810 AlmAl+1:REM INCE CHAR LOCATION

1B20 ¢€1=EXAM[ALl):REM GET WEXT CHAR

1530 1F c1{1%1 OF Ci]1L2 THEN S000:REM TEST FOR LINE START CHAR
1900 D$=8%:REM CLEAR DATA STRING

1910 [$="":REM INITIALIZE DATA SPRING

2000 GOTO 105:REM  PROCESH ANOTHER LINE

5000 1:[" DATA ALL PROCESSEL":!
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FROM THE WATCH POCKET

A number of readers have asked me to comment further on the HP-75C
that § reviewed several months ago. There is insufficient space for ex-
tensive comment in this issue, but if interest continues 1 shall plan a
column later. Let me just say that after several hundred operating hours
with the HP-75C, my respect and admiration for the machine continues
to grow. It is a very pleasurablie machine to utilize. At this peint, ¢
know that the feature | enjoy the most is its file handling capabilities.
That is, the ability to instantly switch between and access many dif-
ferent files within its memoty. It is 2 powerful unit and | continue to
believe that it has set a standard against which other entries to the field
will have to be compared. Yes, it is a relatively expensive unit. The
chaltenge for others is whether they can begin to match it and cause a
lowering of its price? In summary, at this point, | am far more im-
pressed with, say, HF's entry to the portable computing market as
evidenced by their HPF-75C, than | was a few years ago when they
entered the personal computing market with their HP-85. They could,
in fact, improve the HP-85 by adding some of the capabifities of the 75!

The Year in Review

There was nowhere near the momentum or sales that could well have
been expected in the pocket computer market. Here are my year-end
“guess-estimates’ of U.S. sales for some of the leading PCs.

Sharp PC-1211/Radio Shack PC-1 {combined) 1982 sales of 100,000.
Down from perhaps 175,000 in 1981. This madel is rapidly being out-
dated, they are being discounted heavily by just about everyone except
Radio Shack. | doubt that you will be able to even buy one by the end
of 1983.

Sharp PC-1500/Radio Shack PC-2 does not seem to be as doing as
well as might have been expected. Perhaps 40,000 - 50,000 units sold
so far, Many reasans, in my opinien, for the relative softness: Initial
poor marketing, followed by better {but too littlc and too late]. A
person who views the powerful ane-minute television ads for a Timex-
Sinclair at $100.00 has no comprehension of how a PC-1500/PC-2
campares when obsetving a single-page magazine ad. The essential key
asset of a PC {its battery powered portability} is never properly high-
lighted nor the ramificalions explained. The disiribution channels were
not properly chosen for this type of product, There seems little moti-
vation far R.5. Computer Centers to push this item when a salesman
can make z lot more commission promoting a desktop unit, Sharp
apparently has missed out on a once-in-a-fifetime opporiunity to be
a major force in the U.S. market. In fact, § tend to think they never
fully understood the opportunities that they had here. It seems obvicus
that they could have done much better. There are a lot of competitars
coming along that will probably be able to avoid their mistakes. If
Sharp does not develop a better understanding of the U.5. market in
the near future, they may gquickly lose their status as being a front-
runner in this volatile field.

PanasonicfQuasar is apparently not pressing for the consumer mar-
ket, It is hard to get a handle on their success in the industrial arena. |
would be surprised if they did more than about 30,000 units overail
{remember, | am considering only the U.5. market). | hear rumors of
some sizable sales (a few hundred units) 1o firms that will develop
special application modules. But, the relative price and lack of certain
basic amenities seems to have kept them out of the so-called “popular”’
market. | don't expect much aut of them in 1983.

Casio apparently never even knew what hit them. The FX-702P
appears to have lacked a few fundamental features desired by PC users.
Despite its touted special function capabilities, it never appeared 1o
gain any marketing momentum. (One thing that prebably hurt them
was their inability to come up with the promised plug-in modules, A
number ol people told me they were waiting to see what those pro-
vided. When they never appeared, the interest in the product died.} [
figure they would have been lucky to sell 20,000 units in 1982, | do
not expect to see much in the way of wonders from Casio in 1983,

It realty seems that PC manufacturers, as a group, are being creamed
by the marketing clout of thosc such as Commodore, Atari and Texas
Instruments. These latler firms are convincing newcomers that the way
to join the computer revolution is through an attachment to their TV,
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Play games, they say, and do it al} in living color. The Timex-Sinclair
unit is reported as being manufactured at a rate approaching 75,000
per month and the Commaodore VIC-20 at around 40,000 per month.
Lock at what the PC manufacturers have missed!

Where the Market is Headed

Pcople definitely want persenal, portable computing power. They also
want convenicnce. PC makers had better plan on offering at least two
features if they want to stay in the game: The first is impraved display
capability (multiple-lines). The second is a comfortable keyboard.
A keyboard such as that on a PC-1500, which was acceptable to the
pioneering 1282 buyers, will not be tolerated by the mass-market con-
sumers. They have better sense!

Two companies are aiready showing the trend. Hewlett-Packard,
with its well-designed HP-73 (though they could soften up their key-
board}, and Epson with their 4-pound HX-20.

I would tend to think that Epson, with their several years of ex-
perience marketing their popular line of printers in the U.5., would be
in a position to exploit a wide-open opportunity. However, they too
may blow it. | have learned that they have recently been shaking up and
re-arranging their entire U.S. distribution system. Apparently they are
going to try 1o Keep the HX-20 out of the hands of mail order suppliers,
a la Apple Computer Company's course, And, they may try to restrict
access to technical information a {a Sharp. Adopting either of these
philosophies could hurt their penetration and long term sales potential,
just as it has done to their predecessors.

PCs and Telecomputing: Not Good Enough — Yet!

A lot of companies appear to be trying to sell the idea that a PC is just
what onc needs to do Lelecomputing. {(Fhat is, have the PC act as a
remote terminal for a large computer.} They are coming out with
modems, RS-232C interfaces and “terminal software” {you could sure
read that with more than one meaning) so that you can hook a PC to
a telephone and talk to telecomputing networks such as The Source
and Compuserve. After trying it out for awhile, | am thoroughly dis-
appointed.

There are several problems, The two most poignant are: The PC key-
boards, for the most part, arc too small to permit touch-typing and so
you spend toe much time inputting commands andfor data. And, the
displays are too small to permit comfortable viewing of the volumes of
information that one has access to. | defy anyone to spend an hour
trying to use Compuserve using a one-line PC display and come away
without cither having a severe headache or the feceling that your eye-
balis had been through an expericnce for which they were not designed.

Oh yes, the idea is great. It would be nice te be able ta access some
of those data bases at anytime and from any location. It is the present
implemeniation of the idea that is sorely lacking,

Here is what is needed to rectify the situation: A display that will
allow at least 10 to 15 seconds of transmitied data to appear on the
screen at one time. That is just enough time for you to make a rapid
scant and consider whether the infermation has lasting value to you
personally. {This could be achieved by using a TV or video interface.
Some units, such as Panasonic’s HHC and HP's 75C have this capa-
bility.} A printer unit that will allow you to make a hardcopy of im-
portant information. [Again, a number of PCs can be connected to
printers. Some of these, however, may not operate fast enough for
typical telecomputing applications.] And, most imporiantly {which no
manufacturer that | know of has yet provided}, a control arrangement
that would allow you to turn the printer on and off as needed. It is
important to realize that the printer must be capable of picking up
what is currently in the PC's display buffer. Thus, if you were scanning
data and you suddenly rcalized that you wanted to retain the infor-
mation you were viewing, you would have several seconds in which to
activate the printer and caplure the relevant data!

These are all simple concepts, casy to implement with today's tech-
nology. The first company to be able to supply such a unit could really
sock it to those firms that haven't figured on the importance of human
factors engineering.

Thank you for supporting PCN during 1982, Best wishes to everyone
for prosperity during 1383 and beyond. — Nat Wadswaorth, Editar
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