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NEW PORTABLE DUBBED “THE COMMUTER"

Visual Computer Incorporated of Marlboro,
Massachusetts, has announced the design of a new
iBM-compatible personal computer that may
provide direct competition to the recently released
Sharp PC-5000.

The new briefcase-sized portabie sports a
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16-bit 8088 microprocessoy, 128K of memory with
parity-checking (expandabie to 512K, a 5-1/4 inch
floppy disk drive (expandable to two drives), an 83
key low profile keybpard which inCludes function
keys, a numeric pad and layout identical to IBM.
The machine measures 18 by 15 by 3 inches and

weighs 16 pounds. It is designed to operate from
110- or 220-volt iines.
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The basic unit is supplied without a dispiay. It
contains support logic for an 80 x 25 or 40 x 25
display and an RF connector for a monochrome or
color TV monitor. It is claimed to be compatible
with IBMbit map color graphics.

As an option, The Commuter may be supplied
with an 80 colurnn by 16 line LCD display at a cost
of $495.

The unit includes a parallel port for connecting
to a letter quality or dot-matrix printer and a

serjal asynchronous RS-232C port. A connector is
also provided for expanding the computer using an
IBM expansion chassis.

The Commuter will use MS-DO0OS (2.1) as an .
operating system. Software for the IBM PC is said
1o be cormnpatible with the machine.

For additional information contact |2swa/
Comouter Inc.. 135 Mgple Stregl Mariboro. MA
71752,

THE SHARP PC-S000 PORTABLE COMPUTER

The new Sharp PC-5S000 Portable Computer has
finally arrived. Sharp has certainly packed a lot
into this relatively small package. The machine
reaily has the power of a conventional desktop-
sized 1. However, it is all compressed into
a portabie unit the measures close toa 13 by 12 by
3~1/2 inches. When you read about all that can be
fit within these short dimensions, I think you too
will be impressed.

The basic unit without options weighs just 12
pounds. However, there is room within the case of
the computer to install a printer and a modem. The
addition of these options can add another 4 to S

The front cover of the PC-5000 lifts to reveal a
full typewriter-style keyboard containing 72 keys.
Eignht of these keys are user definable "softkeys.”

The underside of this cover contains an
80~column by 8-line liquid-crystal display (LCD)
The 640 by 80 pixels on this LCD can be used 1o
display text or graphics. There are 128 text
characters/symbols and and equal number of
graphic elements available for use. The angle of
the cover can be adjusted to one of several possible
positions to facilitate comfortable viewing. In
addition, an LCD contrast control allows the user
to customize the contrast of the display to
compensate for actual lighting conditions.

Memory Everywhere
The PC-5000 is iocaded with memory. However,
because of its sophisticated modes of operation,
actual user RAM appears 1o be used up rapidiy!
There are 192 Kkilobytes of internal ROM
installed. This apparently stores the MS-DOS
operating system, various systemn utiiity routines
and part of the highly sophisticated Microsoft
BASIC interpreter. Somewhat surprisingly, there is
another separate 64 Kilobyte ROM containing
much the the Microsoft BASIC interpreter. It
resides in an expansion slot andg usurpes 64 kilo-
bytes of RAM address space. Furtherrore, in order
to use the BASIC package, you need to have a
bubble memory unit plugged In for use as a mass
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storage device. Now this seems like an awful lot of
memory just to run BASIC. However, you may have
never seen the likes of this kind of BASIC before. It
is undoubtably one of the most powerful dialects of
the language available on anything short of a large
scale mainframe cormputer! More about it later.

Perhaps the most intriguing aspect of the
PC-5000 is its use of 128 kilobyte bubble memory
cartridges. These devices measure about 3by 2-1/2
by 3/8 inches. They plug directly into a slot on the
top of the unit. (The slot is equipped with a flip-
up/down cover so the cartridge is invisible when
not being inserted or removed} These bubble
memory cartridges are treated exactly as though
they were a combination of a floppy disk and its
disk drive! In fact, when using the MS-DOS
operating system, the bubble memory is treated as
drive A (or, by swapping bubble memory cartridges,
as drive B). The bubble memory modules are small
and slim. They fit easily, for instance, into a shirt
pocket. Thus, you can carry several with youin lieu
of floppy disks and their associated drives. (But, if
you want to use floppies, you can purchase a 5~1/4
inch dual-drive unit as an externat option.)

Now the list price of these 128 kilobyte bubble
memories Is currently rather steep: $269.00 U.S.
list. However, you receive one with the PC-5000. It
is supplied as part of a software package that
includes a text editor program called Superwriter,
published by Sorcim. (Sorcim is a firm that has been
producing commercial software for oeskiop
computer. The firm is now planning to provide
software support for a number of portable
computer systems.)

The moduie contalning Super- writer has about
28K left over on which you can stOre your own
programs and/or data. However, since 24K can be
used up Tapidly on a system such as this, you may
want to consider obtaining one or two more bubble
cartri {0 use for storage of your programs and
data. (whiie this may seem expensive when
tompared to purchasing a couple of flappy disks,
remember their use saves the initial costs of the
disk drives!)

while bubble memory cartridges cost quite 2



bit at the moment, their increasing use should drop
the price dramatically in corning years. It would
not be surprising to see 128 kilohyte bubble
cartridges seiling in the range of $50 - $75 withina
few years.

when you add it ail up, you find that the little
PC-5000 comes equipped with an astounding 512
kilobtyes of combined memory, distributed as
follows: 192K system ROM, 64K BASIC ROM, 128K
user RAM and 128K bubble memory. That is alot of
memory 1o pack intc a portable unit.

where Does It All Go?

At first, this amount of memory sounds like a
staggering sum. However, it turns out that much of
this memory is already dedicated to system uses.
Thus, the 192K of system ROM and 64K ROM
module devoted 1o BASIC consumes half of the
S12K total. Now it tumns out that the version of
BASIC utilized can only address a maximum of 64K
of memory. Close 1o half of this address range is
apparently devoted 1o the BASIC operating system.
The net result of all this is that you are limitedtca
maximum of approximately 35 kilobytes of user
program/data storage when runntng BASIC. This is
nothing to sneeze at (especially if you are
accustomned to squeezing programs intc a pocket,
computer!), but it seems a far cry from making use
of that nice 128 kilobytes of RAM that is sitting
right there in the machine!

On the cother hand, the extremely powerful
version of BASIC provided, along with the
operating system, allows virtuailly uniimited
program “chaining” and “overlay" capability. Since
this is accomplished with the bubble memory unit,
complex program overlays take but a second or
two. Thils, you can construct huge programs as long
as program and/or data blocks are held under about,
35K atatime!

There are similar types of limitations when
using other software packages. QOut of the 128K of
systern RAM provided In the PC-5000, you can
count on a significant portion of this being used by
the operating system and/or gpplications package.
For instance, when the word processor Super-
writer is loaded into mermory (frorm the bubble
cartridge), you are informed that the text buffer
has space for about 24,000 characters. That is the
equivalent of about 12 pages of ordinary text. Not
an awful lot if you are writing a book. In fact, it
seerns like a rather chintzy portion of that 128K of
RAM. It turns out, however, that the amount of
memory available for a text file is limited by the
amount of file storage (pubble memory or disk
space). About 24K is what is left on the bubble
memory that is used to supply the Superwriter
program. If you plug in another bubble memory or

use the disk version, you can have much larger text
files.

In summary, don't make the assumption that the
amount of memory supplied with the unit is a lot
more than you will ever need. In fact, its rapid
consumption by application programs can be
downright disconcerting to beginning users.
Chances are you will eventually want 10 add at
least a few more bubble rnelmg units for storage
of files or expand to the floppy disk system.

what ABASIC

A customized version of Microsoft BASIC is
provided with the PC-5000. It is one of the most,
powerful, flexible implementations of the BASIC
language that you are likely to see short of a large
mainframe installation. Just about the only short-
coming is the poor instruction manual that covers
this part of the machine's operation.

To give you an idea of the extent of this
BASIC's power, here is an alptiabeticized list of the
reserved words associated with it: ABS, AND, ASC,
ATN, AUTO, BEEP, BLOAD, BSAVE, CALL, COBL,
CHAIN, CHR$, CINT, CIRCLE, CLEAR, CLOSE,
CLS, COLOR, COM, CONT, COsS,
CSNG, CSRLIN, CVD, CVI, CVS, DATA, DATES,
DEF, DEFDBL, DEFINT, DEFSNG, DEFSTR,
DELETE, DIM, DRAW, EDIT,ELSE, END, EOF, EQV,
ERASE, ERL, ERR, ERROR, EXP, FIELD, FILES,
FIX,FN,FOR, FRE, GET, GOSUB, GOTO, HEXS, IF,
IMP, INKEYS, INP, INPUT, INPUT#, INPUTS,
INSTR, INT, KEY, KILL, LEFTS, LEN, LET, LINE,
LIST, LLIST, LOAD, LOC, LOCATE, LOF, LOG,
LPOS, LPRINT, LSET, MERGE, MID$, MKD$, MKIS,
MIKS$, MOD, MOTOR, NAME, NEW, NEXT, NOT,
OCT$, OFF, ON, OPEN, OPTION, OR, OUT, PAINT,
PEEK, PLAY, POINT, POKE, POS, PRESET, PRINT,
PRINT#, PSET, PUT, RANDOMIZE, READ, REM,
RENUM, RESET, RESTORE, RESUAME, RETURN,
RIGHTS, RND, RSET, RUN, SAVE, SCREEN, SGN,
SIN, SOUND, SPACES, SPC, SQR, STEP, STOP,
STR$, STRINGS, SWAP, SYSTEM, TAB, TAN,
THEN, TIMES, TO, TROFF, TRON, USING, USR,
VAL, VARPTR, VARPTRS, WAIT, WEND, WHILE,
WIDTH, WRITE, WRITE#, and XOR!

That, my friends, is a powerful implementation
that offers something for almost, everyone. Yes,
you can access serial and random files, do almost
anything you want in terrns of controliing the LCD
screen, call machine language routines, write
structured programs, etc. Many of the commonly
used keywords are available at the stroke of a
single key by using the ALTemate button. (This
feature can save a lot of time if you are not a
skilled typist.) Furthermore, instailed in the
PC-5000, this version of BASIC is Aast/

After perhaps 30 - 40 hours of programming
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with this version of BASIC, I have the foliowing
complaints: 1. The instruction manual provided
with the PC-5000 for this BASIC was obviously
done on a “crash” basis. While there is about 150
pages of information describing the instruction set,
it locks as though it was literally thrown together
with not so much as a single proof-reading. There
are countless typographical errors, sections are
rather incomplete and difficult to understand, and
sometimes missing altogether. For instance, the
PRINT# statement, which is cructal to writing to
extemal files, is referenced in parts of the manuat
(so that you know it is availabie), but is never
presented, Hopefully, Sharp will institute 3 “crash*
prograrn to get this portion of their docurnentation
upgraded to the level of the quality of the machine
itself. (It should be noted that some of the other
documentation supplied with the unit, especially
the Superwriter material, is excellent.) 2. The
RENUMber command seems to lack a facility
normally provided - that of being able 1o renumber
Just a specific section of a program. This seems to
be an oversight also, as you are permitted to start
renumbering anywhere in a program. You just
cannct specify an ending line number. In other
words, once it starts renumbering, it does so until it
reaches the end of the program,

In summary, however, this is a powerful,
extended version of BASIC that is sure to please
most users, especially if future manuals are
upgraded so that all of its many features are
cleariy explained,

Superwriter

The PC-5D00 is supplied with an applications
overlay menu that is designed to support several
programs designed by Sorcim. You receive one of
these programs (supplied on a bubble memory
cartridge) with the unit. The program is a text
editor or word processor named Syperwriter. 1t is
good. And, the manual for it is also good.

I am not going to go into 3 lot of detail on the
operation of Superwriter, other than to say that it
is a powerful, flexible, menu-driven, text editor. It
permits formatting of the output {including full
Justification, pagination, footers, etc.), movement
of text, merging cperations, and so forth. The
program is supplied with a comprehensive manual
plus a short “ten—-minute tutorial” booklet and a
handy pocket reference card. If you write letters,
reports, articles, even books, you will find a lot of
use for this program. It, as all other application
programs do, will undoubtably have idiosyncracies
that may annoy you slightly. But, all-in-all, it will
get the job done for most people.

The Applications System
The SuperWriter program is just one in an optionat
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Integrated set of programs that may be obtained
for the PC-5000. An understanding of how these
prograrns can interrelate is important to gaining a
full appreciation of the true power provided in this
portable machine.

Several other application packages may be
purchased as options. Currently, these include:
SuperCalc, SuperPlanner and SuperComm. As you
might surmise, SuperCalc provides spreadshest
capabilities. SuperPlanner provides appointment
and database functions. SuperComwm is for
managing communications when using a moden.

Now having all of these capabilities availabie
in a portable unit might be enough in itself. But
wait until you hear the rest.

ACcess to each of these programs is provided
through a menu system. For instance, if you want to
use SuperCalc, you make sure a bubble memory
containing the program is installed and select the
desired menu option. (If the correct memoery
radule is not installed, you will be so-informed by
the meru program.) Once the SuperCalc program is
on-line, new menus enable you to select the
operations you currently desire. One of the options
provided is the ability to copy data from a spreao-
sheet (or other Super application programs) into
what Sharp calls "scratch-pad™ memoary.

You guessed it! wren you switch from one
Super applications program to another, the
scratch-pad memory is not altered. Thus, you can
transfer information from a spreadsheet into a
Superwriter text filet Or, from a SuperComm file
into Superwriter. And, vice-versa. Do you get the
picture? The system allows integration of data
between application programs! Now that is Super!

MS-DOS

Files under Super applications programs, BASIC,
and presumably other language options in the
future, all run under the built~in Microsoft-DOS
system. This is a powerful file-handling and
directory system that is accessible to the user. You
Ccan create files (on external memory devices such
a@s bubble memories of floppy disks), examine their
contents, duplicate, merge, delete, rename, etc.
You can also create hierarchal directories and
these can be nested.

Once again, the system is powerful. My only
complaint in this area is the poor documentation.
They provide a manual, but it 100ks as though it was
thrown together in the greatest haste. If Sharp
doesn't rewrite this portion soon, someone else
may make a fortune producing supplemental
manuals for the PC-5000.

Other Features
The tape cassette interface is relatively fast. You
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can 1oad an 8K BASIC program in about one minute.
(It wouid take about 10 minutes to load the same
amount into a PC-1500.) This means that the tape
interface is a practical way to archive programs
and data. You can keep your working coples on 3
bubble, knowing that should something ever
happen, you won't have to take haif-a-day to
restore the information from audio tape cassettes.
It may also be a good way for people to distribute
programs. By the way, at least when using BASIC,
the PC-5000 provides an option of writing
programs to external devices, such as via the tape
cassette interface, that cannot be listed or edited,
only executed,

The optional printer ($395.00 extra} is amazing.
In the first place, it is truly quite. It is the first
printer I have ever seen on a portable cognputer
that 1 would not be embarrased to operate in, say, a
public library. However, it has its limitations and is
not for everyone. It is relatively slow. It is designed
to be sheet-fed. A long report means many stops (o
insert fresh sheets of paper. It requires special
thermal paper or the use of special (expensive)
ribbons when used with regular paper. If you need
to obtain nardcopies of information when you are
on the road, the printer is a must. However, if you
can wait until you get back to your base of
pperations in orager to get hardcopies, you might be
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better-advised to select another alternative:
purchase a separate external printer and drive it
via the PC-5000's built-in RS-232 serial interface!

The PC-5000 does not use nickel-cadmium
batteries. It uses a special, sealed, lead-acid
package that is surprisingly small. This will power
the unit for about 8 hours of operation if the
optional printer is not used. Using the printer
considerably reduces the battery life. A warning
light comes on when the battery needs recharging.
A recharger, supplied with the PC-5000, may be
used to continuously power the unit, thereby
keeping the battery continuously recharged until
needed for field-portability.

Looks Like A winner

All-in-all, the PC-5000 looks like alot of value, at
this time, for its $1995.00 list price. while it will
surely face stiff competition in the future, the fact
that it is one of the first out of the gate will surely
be an important factor in the race to gain popular
acceptance. 1t contains a 1ot of memory, a powerful
version of BASIC, the popular Microsoft operating
system, and a menu—driven means of integrating a
line of optional application packages. Right now it
appears to be the iowest-priced unit with such
capabilities. Put ali that together and it sure looks
like a potential winner!

LITTLE EDITCR

H Daider Jackson, 126 Smithfdeld Diive. Endicott,
NY 1378( provides this version of a text editor for
PC users.

Introduction

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

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

This program was developed on a Radio Shack
PC-~2 with an 8K memory module, A 4K module can
be used, but the maximum size of the data set that
could be handied will be considerably reduced. The
program requires a printey/cassette interface for

saving, restoring and printing the data sets.
Data Set Size

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

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

Regardless of the array size, internal pointers
to the current line being entered or edited, as well
as the last line in the data set, are maintained by
the LED program. These are initially set to zero
and one respectively. Using the end of data (EOD)
allows the line pointer to be more easily set to
selected locations without having to traverse jarge
amounts of unused lines. Thus, the Initialized data
set is two lines long. Additional lines may be added
as needed up to the extent of the array size (NUM)
that was originally specified.

Diagram Asmray and Data Space Allocations.

Line 0 [
Line 1

;] Initial line pointer
Initial end of deta

Line p Current line pointer

Line e 2| current end of data
array
pace L
Data Display and Modes

The amount of data that is seen at one time is
lirnited to the 26 characters of the display screen.
The length of a line, however, can be up to the LEN
orginally specified. In order to accomodate this,
two types of displays are used. The first is the input
display. This is used when the program has been
placed in the input mode. It is denoted by the
presence of a question mark (?) at the left of the
screen. In this case, the normal responses and
editing associated with the use of the INPUT
staternent in BASIC apply. The dispiay scrolls left
pne character at a time when the right end of the
screen is reached.

The second type of display is associated with
the edit mode. it is denoted by a flashing cursor.
while in this mode, all of the function keys that will
be described later are operational. Key usage in
this mode is a little different. various rodes are
used to tell the program what tc do. The current
moode(s) are indicated by the cursor. These modes
are surmnmarized as follows:

SHIFT MODE - This mode is similar to the
reguiar shift key function used in the INPUT
section. It, however, also modifies the commands
associated with sorne of the cursor movernent keys.

& Issue 31 POCKEY CONPUTER NEMSLETTER

M
N

This mode is entered by pressing the SHIF T key. If
the current line is null {contains no data), then the
program will enter the input mode (a ? appears on
the ieft of the screen). This allows data to be
entered faster than when in the edit mode. The
program will remain in this mode for each line
entered until a non-null line is found or the ENT
key is pressed without entering any data. In either
case, the program will revert back tothe edit mode.

ALTERNATE MODE -~ This mode also changes
the command that is associated with function and
cursor movement keys as described later. This
rode is set by pressing the Reserve mode change
{up and down solid trianglejkey.

(The above two modes are automatically reset
after another key is pressed. That is, they are only
in effect for one key stroke.)

INSERT MODE - This mode indicates that
characters are to be inserted at the cursor position
instead of overlaying those that are already there.
This mode is toggted by pressing the MODE key.

SMALL MODE - As the name implies,
characters that are overlaid or inserted will be in
lower case. This mode is toggled by pressing the
SMLkey.

The cursor is used to indicate the current mode
status. This is done by placing small blocks in each
corner of the cursor. If just a flashing character (01
lone undertine when the position is Diank) is
gbserved, then none of the above modes are set.
The accompanying diagram shows which cormer
plocks are active for the various modes. Note that
rore than one mode may be set at a time.

3 3 B I
Alternate mode - - 2 ¢ - - Shift node

¢ 3 W

-3 d W
Insert mode — - - < - - Snall mode
2 3 W M

in agdition, when in the edit mode, the cursor
and display pesitioning is slightly different than
that used by the input mode. When the cursor
leaves the right side of the display in the edit mode,
it, will be positioned to the middie of the display
{nstead of just scrolling left one. This gives the
user & more complete view of the line being edited
and aliows one to see data on both sides of the
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cursor. The same occurs, when moving to the left,
unless the cursor is in the first position.

Normmal Function Keys

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

F1 - LOAD: This command will load a data set
that was previously stored on tape. It is necessary
to position the tape to the proper spot. Then enter
the name of the data set that is to be recovered.
The program restores the array parameters that
were saved along with the data. Pressing the ENT
key by itself causes the command to be ignored.

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

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

F4 - MARK DATA: The first press of this key
will mark the line at the cursor position for later
reference. This line will be highiighted by reverse
video. A second press will mark a group of lines, all
of which will be denoted by reverse video. The
group comprises all lines between and including
the marked lines. A marked line or group of lines
may be moved, deleted or printed. tMarks may also
be used to limit changes to a selected line or group.

FS - MOVE: Pressing this key causes the
marked area 10 be moved after the line on which
the cursor is currently located. The marked data is
not erased. Thus, this directive may be used to
duplicate information at various locations. (To
erase data see aitermate F2)

F6 - FIND DATA: This key is used to indicate
that a word or phrase is to be searched for in the
data beyond the current cursor or inarmarked area.
If l1ocated, that iine will become the current line in
the display. If the search is unsuccessful, the line
pointer remains the same.

Altemate FunctioniKeys

The fotlowing functions will be executed upon
pressing the specified key while editing in the
alternate mode.

AF1 - SAVE: This command wili save the data
set and associated parameters. You will have to
position the tape, make sure you have set the tape
unit 1o the record mode, and enter a file name for
the data set. Pressing the ENT key without other
input will cause the command to be ignored.

AFZ - DELETE: This cormand causes the line

M
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that tne cursor is on or a marked group of lines to
pe removed from the data set. A low tone s issued
for each line that is deleted.

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

AFa - Not used.

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

AF6 - CHANGE DATA: A global change
function. The system prompts for /ram data and o
data. All cases of the former following the cursor
to the end of the data set o1 within a marked group
are rodified to the latter. Anull Aamentry causes
the ¢z data to be inserted at the start of each lire.
A rwll fo entry will cause the Aom data to be
removed.

Shifted Function Keys

If the shift mode is on, the function keys F1 ~ F6
will react as though in the input moge. That is, the
characters L, ", #, $, % and & will be entered. The
shift key is alsp used to enter @, >, ¢, 7, 1, : and
cornma as indicated on the keyboard.

The shift key is additionally used to activate
the CLR key. This combination causes the data
array to be re-initialized.

If the OFF key is pressed while in the shift
rnode, the program is terminated.

Cursor Control Keys

The cursor control keys perform in the following
manner:

The right arrow Causes the cursor 1o move one
character position to the right.

Shift right arrow causes the character beneath
the cursor to be deleted. The cursor remains at the
sarme position.

The left arrow causes the cursor 1o move one
character position to the left.

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

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

Alternate up arrow causes the line pointer tobe
Emred five lines closer to the start of the data set
-5

Shift up arrow causes the line pointer to be set
1o the start of the data set. {Note that this cannot
be performed on a null line as the shift will cause
the program to go into the input mode.)

The down arrow moves the tine pointer one line
closer 1o the end of the dataset (+1)

Altermnate down arrow causes the line pointer to
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move five lines closer to the end of data(+5). Shift RCL atds 20 lines.
Shift down arrow sets the line pointer to the A fast audio click announces the aodition of
end of data. (Again, this operation cannot be used each tine,

while onanull line.) The DEF key displays the status of all the
important pointers. This display uses the format
Additional Key Capebilities ) ] illustrated in the accompanying diagram. (The
The following keys also assist curing editing diagram assumes that the data set initially had an
operations: array size whereby NUM=99 and (EN=40. The
The RCL key aads five lines after the current value 999 in the marked lines positions indicates
line. that no tines are marked.)
Altermnate RCL adds 10 lines.
Program L/ttle Fuitor

4:CLEAR : INPUT
NLM-" 3 N2 INPUT
TLEN-Y;0
S:0IM MENIXG:IA=

1

1R:L=999: M=399:
WAIT PiC=1:P=]

Z28: POKE 184893, /2,
118, /4,8, 5, 183
i ] 255; 65, 781 78)
153, 8

30:POKE 18421, 76,
118,139, 6, 72, !
19, 74,8, 158, 18
. 154

Sa:D=0:E=A

25! 1F B(=BLET B=p

6&: 1ir B>=Al.ET B=A

’8:Y=LEN M$(B): IF
0>25LET P=P+13
:B6=0-13

BA: IF Q<BAND P>1
LET P=P-13:0=Q
+13

Sp: IF G<OLET Q=1

95: IF (P+Q)>>YLET
QA=Y-P+1

18@: C=P+Q: PRINT
MID$ (M$(B), R,
265

118: IF B>=LAND B<=
MCALL 18489

12P: GCURSOR 6%Q: 1F
D+E+F+G+C((MID%
{M$(B, C, 1)="
"JOR CoY)=1
THEN GPRINT "4
42404044 ":
GOTO 1489

130: GPRINT E+G;E+G
180; 0+F;50D+F

134:IF (Y=83AND (D
>RA)G0OTO 49099

140:K=ASC INKEY$ :

IF K=8G0T0 189
145: [F K<>32AND K<
42G0OTO 288
1580 IF D=BGOTO 172
155:1F K=61LFT K=6

a

16@; IF K=32LET K=9
4

165: IF K>39AND K<¢4
BLET K=RSC ¢
MIO$E (“<rr,,.
P K-35, 12

128: 1F K>B4AND K<S
IAND F2BLET K=
K+32

175:1F COYLET M2(B
Y=M$(B)+CHR$ K
:GOTO 185

1BB:M$(B)=LFFT$ M
$(B), C-1)+CHR$
K+RIGHTS (M$(B
2y ¥Y-C+(65A))

185:0=0+1;G60TQ 59

2Bg: IF K=12aND D=p
LET Q=0+1:G0T0
SA

218:1F K=BAND D=p
LET Q=Q0-1:G07T0

S
228: 1F K=31LET Gi=]
12%(6=8>
225:1F K=2LET F=11
2%CF=8)

238: 1F K=1LET D=7%
(0=\8):60T0 55

235:IF K=8LET E=Dx
(E=8):00T0 55

248: 1F K=13LET B=B
+liP=1:0=0

245: IF K=1BLET R=B
+1H (4% (E>P) 2B
=B+ ((A-B>Xx(D>B
3

200: 1F K=11LET B=(

B-1-C4¥<E>R)))
¥ (D=3’

2550 1F K=ZS_ E7 ¥=5
O (LD k015
¥(D>2. ). LIS
3pPA

2688: 1F K>1BAND K<2
3AND DOALET K=
K+16:GCTC 1275

2725:1F K=12LET Ms¢
BY=LEFTs (M3(B
1, C-1)+RIGHTS
(M$(BY, ¥-T+¢2>
Ya)

280: 1F K=BLET M$(B
Y=LEFTS (MsoB)
 E-1-(CC i) 0+
RIGHT$ (Ms$(3),
Y-C+13:0Q=0C-1

238: IF K=24aN2 0>A
GOTO 4

328: IF K=15akI 2>
END

3130 1F K=27THEN
PAUSE B; &8 ;AQ;
MG Ls HL Bas A
MHEH"IN; C

312:1F KCIP0R K22
GOTO 52

32P:BEEP )

321:0N K-168+B%(E >4
YGOTO 1288, 122
A, 1369, 1429, 15
B4, 1689, 2pR, 2
1AQ, 18283, 50, 27

@, 2320
18288: INFUT "LOAD-
"iZ%
1885: IF Z23$=""G0TO
58
1218: CLEPR : INPUT
HZ$;N, 0. A:

DIM M$(N)X0:
INPUT #"";M$

B Issme 3
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Diagram Status Indicators for the LED Program

h
Error Messages

Normal systermn errors, such as exceeding storage
02 1E 9991 999%H 99 40 capabiiities, are announced by regular system error
l L— Lengtn messages.
Munber of lines Errors associated with the editor itself cause
vosd five beeps to be emitted.This occurs if an attempt
Nigh Liree Is made to add more lines than are defined for the
Low narked line array or move an unmarked data item. (Ii\lote that
: moving data may cause the array limits to be
End of data pointer emd‘)
Curyent line pointer
(X):G0TOD 12 T$;: INPUT " 52
12PB: GAOSUB 1852: AL 2398: X=B;: Y=A:
GOTD 5P 1955:; U=LEN W$: GOSUB 138@p: 7
13P0: GOSUB 2500: RETURN $="FROM-":
GOTOD SO 1968: T=R:FOR Z=X GOSUB 19582
14902:M=B: IF |.=939 TO Y 2312: T$="":PRINT
LET L=B 1978:u=U+1: |F "TO-"3: INPUT
14192: IF MKLLET 2= MID$ (M$CZ), mPTS
MiM=L:t1 =2 Uy UD=WSLET T 2320: IF U=ATHEN
1420: 6070 50 =1:RETURN FOR Z=XT0 Y:
15P82: 1F L=999THEN 1980: 1F UC=(LEN M M$(2)=T$+M$(
BECP 5:G0T0 EC2)-Ut] ) ZYINEXT Z:
59 GOTD 1971 GOTD 53
1905:Y=M-L+]: 19903: U=BINEXT Z: 233P:U=R:GOSUB 19
GOSUB 3P8292: RE TURN (517
LF A+Y>NTHEN 2080: INPUT +SAVF- 2342: 1F TLET Xx=2:
RETURN "y 7% M$(2)=LEFT$
1318:BEEP 2, 1928, 3 2885: 1F 2Z2%=""GOTO (M$C23, U-1)+
AB: TF LOBLET 50 T$+RIGHT$ M
L=l +Y: M=M+y 2B192: PRINT #2%;N, $(2Z22; LEN 1M$¢
1528:F0OR 2=170 ¥: O, A: PRINT #* 2)-U-U+1):U=
M$(Z+RI)=M1$(Z "3M$CK) I GOTD U+LEN Té+1:
+L-1):NEXT 2 _ 50 GOTO 2338
: G070 5P 21PB:X=B:Y=B: 2350:G0T0 5B
16BA: X=B:vY=x: GOSUB 19890: 25PB:L=899;: M=L;
GOSUB 198@: T FOR 2=YTO fA: RETURN
$="F IND~" MECZ-Y+XD =M 3908: IF A+Y>NBEEP
GOSUB 1958:y CE# LD INEXT Z S:RETURN
=0 GOSUB 196 $ASA-YAA-1 3B18:FOR 2=ATO B+
P:1F TLET B= 2183:F0R Z=1T0O Y- ISTEP -1:M$¢(
Z:G070 58 X+1:BEEP 1,2 Z+Y)=M${2Z):
16iB: PAUSE “NOT F 25, 188: NEXT NEXT Z:FOR Z
OUND'" :GOTO 5 Z:G0TD 5A =B+1TO B+Y:M
4] 2118:FOR 2=YTD A- $(2)=""1BEEP
1888: GOSUB 185@: M LiM$(Z2-Y+X)>= Iy el
S(B+1>=M$CB)> M$CZ+1 ) iNEXT 3P2R:NEXT Z:Aa=A+Y
:G0OTD 59 2:G0TO 58 t RETURN
B2 :RETURN GOSUB 1392p 4810:D=DX(M$(BY<>
1988: IF L<999LET 22183 INPUT "SI1ZE- vy B=R+ (DB
X={ :¥=M:{ =99 "iTiCSIZE T: YiG60TO 35
9: M= FOR Z=XTO Y:
1910: RETURN LPRINT M$(Z)
19508: WE=""; PRINT TNEXT Z:GOTD

POCKEY CONPUTER NEUSLETTER  Issus 31
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Notes for Programmers 245 Adjust line pointer if down arrow
. . ‘ ed,
The following information is provided for those PIESSEE,
who may wish to add to, modify or remove 20 pArcéj:ss;.(:ine puitterifupamow
functions. 255 Add multiple lines to data set if
Lines Description RCL is pressed
4 - 10 Initialize variables, array. 260 If shifted function key, adjust
20 - 30 Set up inverse display routine. key data and go insert or overlay
S0 Reset shift/aiternate switches. data in the current tine.
55 - 60 Adjust current line number if 275 Delete the character at the
outside array bounds. cursor if shifted right arrow kKey.
70 - 90 Determine length of current 280 Delete character to left of
line, adjust display partitionand cursor if shifted left arrow key.
cursor position if cursor is off 290 Re-initialize if shift and CLR.
the screen. 300 End if shift and OFF.
95 Adjust cursor position to end of 317 - 321 Go to appropriate functionkey
line if higher than line length. rautine.
100 Determine cursor posttion, 1000 - 1010 Load data routine.
display current partition of 1200 Add a line routine.
current line. 1300 Clear marked gata routine.
119 If current line is within marked 1400 - 1420  Mark aline routine.
lirited, dispiay partitionin 1500 - 1520  Movedata routine,
reverse video. 1600 - 1610 Find data routine.
120 - 130 Display editor cursor at screen 1800 Duplicate a line routine.
CUYSOr location. 1850 Add a single line subroutine.
134 If null line and shift mode go 1900 - 1310  Set limits subroutine.
o input routine. 1950 - 1955 Input parameters subroutine.
140 Get key data. Repeat display 1960 - 1990 Find data subroutine.
if no key pressed. 2000 - 2010  Save dataroutine.
14% Determine if a function key 2100 - 2110 Delete a line or group routine.
was pressed. 2200 - 2210 Print data routine.
150 - 165 1f in shift mode, adjust key data 2300 - 2350  Change data routine.
to shifted value. 2500 Reset marks subroutine.
170 Adjust key data if sall mode 2000 ~ 3020  Addlines subroutines.
and alphakey. #000 - 4010 Input data sugroutine.
175 If cursor is at end of line, add
character to end of line.
180 Otherwise, overlay or insert
character at cursor position :
depending on status%?‘- maode g@_r_lzbﬂ Description
switch. End of data pointer.
185 Increment screen cursor position g Current line pointer.
: Line cursor position.
and go display again. o Shift switch
200 Adjust cursor if unshifted right MLSWEOHE
ArT0W. E Alternate switch.
210 Adjust cursor if unshifted left F Small switch.
aITow. G Insert switch.
220 Adjust insert switchif MODE K Key data.
pressed. L Low mark.
225 Adiust srmall switch if SML ™ High mark.
pressed. N NUM.
230 Adjust shift switchif SHIFT 0 LEN, .
pressed. P Screen partition.
235 Adjust alternate switch if Q Screen cursor position.
up/down triangle pressed. Y Line length.
240 Adjust line number, partition M$ Data array.

10 Issue 31

nurnber and screen cursor if ENT
is pressed.
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INSIDE THE PC-1500

Noriin Rober, 407 North 1st Ave, Marshalltowrn, [A
50154 1s back with lots of "inside” information for
users of the Sharp PC-1500. (Virtually ail of this
information also applies to the Radio Shack PC-2.)
In this issue Norlin provides a recap of
information retating to the use of RAM, In coming

B

o e T | e
wartiables,. andd warions otk
T e lethe dﬁcoﬁiuq
= VEOR-FT1FE, PE0E-TRFF,
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Iozation in the Dz
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D turres oonheod e
Lo wabble s HL nsbble:

Hisrlay avnuncyabors ses
: Bee =HIFT: B4,
A, Tr: a3, 1o 2.

Af H.d+ Yy TS . GLofad,

R

= thmsecd (By the PC-1500 or CE-150).
PEEF D sed

e

FERE-VDAR conbain the Disklas Bufter,
PR e e

the memor

Torated -
Fi

FUAA-FRFFF
maﬁhiﬁﬁ“laﬁhHHEE FFQQP&ME.

the LD is boewso on by thee
Elaw Buffer,
LETH are ceterminsd by ovie ndbele,
g btabulstesd kbelo,

et by bits

Katakana characters; BE,
EF
168, FESERVE, 24,

issues he will provide detailed information on the
ROM. If you are a long time subscriber to ALV yoU
are well acquainted with the type of valuable
information Norlin is able {0 glean. If you are anew
subscriber, we are sure you will marvel at the
wealth of information served up by our long time
PC Syper Sleuth’
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i e
e i
FIED STREI MG

vESE-3F E$ CEBE-BF KF
recd-cF F# vela-LF L#
PRrA=7F GF Celd~IF ME
TEOH-3F HE FeEd-EF HE
VESE-3F 1% VEFA-FF 0%
TEAB-AF I$

=ETERM

TERR-734F comprise the stack uvsed b
beginz at 7Ed4F,

Iz e
i ze
Livuzed
rissed
Litpgsend
LI zed
Lnused
Layzed
Lbratseed
b sen]
e s evd
High bute, addeezz of s
Lo bute, e

JF PO o=

ébLﬂdﬂ K%/ CES8

Higkh kbute,
LIretzed
High bute,
Hish hute,
Lzt bute.
Higk bwte.
Higakh bEyte,
High bhute,
Low byte,
Misk bute,
Lot bt

(AR R R S LR R I R 30 B I S N W

I B B B B B it B i B Tt Tt [ [ B B |
00 00 00 D0 00 0000 00 00 Q0 0k 00 00 O0 00 20 0 G
MAM O D] Bl RO DM O DD o -l B

e N ]

STAET OF RENM
10F OF RERM

1

ENMIY OF BASIC Prosram
Higkh buyte, START OF EDIT
Low Bdte, STHRT OF EOIT

Flaoz: 91, EEEF 0OFF: 29,
i s
Drzed
Lrnsesdd
s

A i .
' ! Z‘- L \:_\ & ‘: Lo

g B e Bt e e B Bt B B et B A B

0 O 0 G D0 00 DD 00 J0 00 00 O 0
= T Ry Oy Oy O O Ty Oy T Ty i

A Llvgzed
71 WARIT settivng: @1, WAIT: &z,
Fe Midk buete, MRIT fime counber
873 Low bute, MAIT time counber
4 Flagsz: A1, Cursor enabled; 28,

CLRSOR FOIMTER Courrent dizplad
Character Position number
Copk lement of number of cdisplav

CO00 00 00 00 00 0% 03 0

e B B Sl M) Bt IRt

= T T ] e ] )
WO g Th O

MERGE
=T

Caszette Parameter: 1,
16, EMT 1, 4%, CLOAD,

vz ed

a
P
T
T:

12  Issue 31 POCKEY CONPUTER MEUSLEYTER

ternal character
external character inPut rootine
If 89, Katakana displadedd, #. dizrlaued and Privted: FF. neither
lacation of takle of

STRAET OF BOM iv Madole.
STAET 0OF BASIL Fro9ram
STHRET OF BRZIC Program in Modole;

WHIT wnvmi

iv cfizpiad,

B
Fe

Tmard oferation

i —————————— e ——— el
VAR I AEBLES

PPSE-SF PR PTEE~EF WE
TTEE-EF [E FRLE-CF W$
7rTE~7F R# PTIE~TF #:
TYOR-EF 53 PTEB-EF Y%
TPAR-9F T4 7PFa-FF 2%
TTRE-AF L%

A

Lhe CRU.  Storage into this stack

conbinging i reverze directicn throuSh menor .

inFut Foutine

Katakana character codes

FF if no Module Prezsent.
in ROM Module: FE I no Module.
FF i¥ nmo Modale,

START OF BASIC Program in BAM
START OF BASIC ProdSeam in REAM
EMD OF BASIC prooram (ztop bwhe addreszs’

FMT M

@3, WRIT &

Adizgflay currentles zaved PBEIB-VEARE
cotumn rkmbs
itk IMPUT statement

Pozitiovne left for IMPUT fompt

Shecitication for BEEF fredquencd

CHAIM, 4, Data File: S, M.L.s



e —————— g ]

Fosition of bBlink character i
Flagz: 81, blink cursor enab
Locle of characher blinked

Hiah bwte. location Cin Displ
Lote bdte, location of Bliwk
DigPlay Parameter: determines
s2et. 28, dizflay contents of
Busver, dizklad as BRASIC
ik, cursor activated
Pladed. FESERVE keuPhras
disklavecd, ul*h Frevious disp

B Bt S TR T HaH
00 0000 JT 0O

L et B B B X

TN D) e

1A
4
e

i'Cs lE! 13

FEE1 Parzing Parameter) sPecitiss
to rules of sapnhax for ewalua
FEEE SubPointer, used with GUSUE 3

it
also,
alzo 1y

statements that iz
LET Foilnter:
LET FPointer:

S THG
Hioh bute,

i e e — ]
e s ——————————

n cdisklagy, Plus 2

led: 86, a charackter iz now blinked

ay Buffer? of Bliaok Cursor
T Tule
dizPlay at READY. defPending on bits
Fei: otherwize, contents of Infut
Line: 84, include zolon after line
in dizplaw., 20, ERROE meszage dig—
e disPlayed. @1, RESERVE template
law zaved in TEIB-FEAE.
Ltube of instruction that will conform
ting BAEIC exPrezsion.
nwd FOR stacks: alsoc. Al indicates a
Part of a FRIMT or FAUZE statement.,
88 indicates no data pazs with CALL.
zed Lo store code of RESEREVE kew,

; Low bute,

" Witk LEY Fointer: lensth i zhring. 82 if numeric wariable

rEEE Hide bute, THPUT Pointer (starting address of wiariable)

cEEY Low keate IHFUT Poinber

vEEE Mith TMFUT Pointer: length if strin2. 82 1if numeric variable

FEED Flas: B, wvardable subscriptisd being Parsed

JEEA Frosram Halt Parameter: 18, waiting for iafuti 28, halt for FRINT:
i, THPUT statement Pending: 28, Break.

TEZE Low bute, IoPat Boffer Fointer

D Mumbesr of function ivPot apagments Cused with pParsing roubtine).

TEal TRACE: 8@, 0OFF: other, Gz. CContentz of Y201 stored here bw TROMD

YEBE TRALCE Fsramﬁfﬁm A, L4 exerytion of 3 Bline: B1. startina

execution of +4&~4ﬁp§mc A2, sxPreszion in InPot Buffer is to be

wulluatedf B, gxPrezsion has been evaluated Cimmediabts mode)

TEEF Lo bate, Outbpolb Buffer Polnber

VRS Lo bute, FOR stack Pointsr

TRl Low khute, GOSUE stack Poinber

VG Low babe, TBRSIC TRTA STHCE Pointer, usen bg Parzing roukine

TERE Lo bute, BASIC PEMBING OF STHCEK FPointes zed b Farzing rogtine

YR Low byte, Strivg Buffer Pointer

TEIS USTHG editing chavacter: 18, comma separation; 28, faorced si9n;

M, soient

WETHG

dil, asterizk £111;
interPretatioan of

YEAE USTHNG number of charachers
TEEY LSIHG number of characthers i
SEBE USTHG number of characters
YERE Hiah kate, STHERT OF VARIGELES

Law bute, START OF YARIABLES
Ertmy Dode
- Hi=k k
AT Lo bute
- Hiak hute,
Lo bdts
Migh khate,
Al Low byte,
< Higk bute,
O S O TR ol
Hiakh bhots,
ol hute,
WHE Hiak khute,
Lcwd bt

CLREEMT 1ime numbe

s

bedinnind address
bedinning acldre
FREVTIOUS adddres
FEEYIGIS adodreszs
FEESTIONE line numb
FREVIDIZ 1ine
Beaivnind of Proge
efinning of brodrs
SEARCH acldrs
SEARCH adchsz:

Lo
=

CLUREEMT Yine numbier

e 3

T

itic., ©A1 u=zed bt check sdntax in

shatement 2
sinciuding

before decimal Point
winsPecified

=190,

strin9: B,

inztoding and following decimal Point

in Main memnord
i Main mesmord

i HE 1F no Prodran in PRod9ress
AE it o Reo9ran i Prodgress

CURRENT Program
CURREMT froseam

et

g
l.'-.

am containing PREVIOUTZ lins
moContainied FREEMIDUS 1ine

POCKET COMPUTER WEUSLETTER  Isswme 91 13
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a5
) E:RE:

TEAS Low bate,

7EAH Higkh bute.

YEEE Loy beate,
TERC
?BHD Lot bt

TEAE Higkh byte.

7PHF Low bate,

TORE Hish bute,

TEE1l Low bute,

TOEZ High hute.

YEED Low kbute,

YEE4 Hiskh bute.

TEES Low bdte,

TEBA Hidk bute,

?BBF Lo kb,
Take
TEES Lo bute,

TEBA High bute,

FEEER Low bute,

TR High khate,

TEED Low bate,

SEE Hish bute.

7
TEEF Law bute.

Higk buthe,

High khate,

Higk bute.

SEARCH 1ine number

SEARCH 1ine number

heginning of proaram containing ZEARCH line
beQimning of Peogram contbainind SERRECH line
BREAK address

ERERK addreszz

BREAK Tine mnumber

BREAE 1inme mumber

beainaing of Pro9ram conbfining BREAE line
besinnind of Proseam containires BEERE line

ERROR addreszs
ERFOR addresz
ERROR 1ine nupdiee

ERRORE lins maimbet

besinning of Pro9ram containin® EFROR line
beginnine of Program conbainiog ERROR lins

NH ERROR address

OH ERREOR address

MM EREOR 1ivee reiaber

OH ERREOR 1ine mmber

beainnind of program containing DN ERECE line
besinnine of Prodeam conhaining O ERROE line
DATA Fointer: 96 indicates no IATA line w@et located,
DATA Pointer

FI-ED “WARITIAELE=

7ECA-CF AS PaoE-27 E 7ESE-SF L 7o95-9F T
7EDA-IF B4 7928-2F F POEG~ET M 7IRE-AT U
7EEG-EF % e T PIEE-EF M FIRE-AF
TEFE-FF D§ FIEI-2F H THTE-7T FARG-ET U
PARE-E7 A PadE-47 1 7I7e~7F P POEG~EF ¥
7oEE-6F B 7a4E-4F I TIEA-ET 0 FOCA-CT
TALE~1T O TASE-ST K 7agE-BF R FACE-CF 2
7918-1F T FANE-I7 5

SYWSTEM RAM CFOR OFT LORS >
7o0A ROM Bank: G@. FOM 1 81, ROM 2
701 0PN device code: 6@, LCTG SC, CWT; S, MOPS C4, LFRTS C&. Con

TaDE Lhused

NS If S5, befaszs setting of Modulation clock freduency, serial ontfutb
“oTid 1§ 5%, bupazg kewhoard zcans abbain infot from external dewvice

Yans lnused
YE9De Unnzed

TATT Umsad
”QBP s

7ang lzed (b obtion

TAPA I+ SE.
TALE Hish bhute,
TADC Low bete,
PETn Drsed
YADE Lnuzed
THOF Lrwsed

intetrupt trovtine addresz i

oPtion iz obtained from Y90E-DC
in oftion
in aoPtion

intereoft routineg =ddre¢s
interrubPt routing address

14 Issue 31  POCKEY CONPUTER MEUSLETTER
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L
in
Ficw )

~l
o
e

Hialh bute of Y-coordinate, in sisned binare (GRAPH moded: also

wzenl for
l_,_ Py !‘_'_lfzi ‘]‘;;3

Migh bute of addrezzs of first line to be LLISTed
mf Meroorelinate, in =i9ned binars (GRAPH moded: alzo

veerd Foro low bute of address of first line to be LLISTed

T

L
m
A

Hi@h bate of Y-coordinate. in signed kinare (GRAFH moded: AlE0,

ok bete of addresz of lazt line to be LLISTed

-
if
i
Tt

ToE4d
FRED
7HEE
THEY
TR

Lew kate of Y-coordinate, in signed binsre (GEAFH moded: alza.
T bt
High bute. Paper reverze fesd count (counks from AA81 to BIFF)
Lo babe, Paper reverse feed count

o address of lazt line to be LLISTed

Lomation of Pew CBR Lo 183
Leg babe, exheasion of d-coordinate bedond available sPace
Hiak bute. extension of Hecoorditate besond available space

POED Pan Parameter) sPecifiss whether Pen 1s to be raized or lowered
TYPE & to 92, GRAPH mode

PORE Tettecd-line cognter

PEEC Current Pen Positicon: B8, uRs B, dotn

PAEA LIME

FRED -motar

Fiold counher

TREE Motor Phaze! shored into Port O

TAEF Yemolor

bl counter

TRFA Print Mode: @@, TERT: FF, GRAFH

7Ar ] Breinher

Aizakle: BF, Pen chanfe rnode: FF. Tow btry or head blncked

FaFz ROTATE setting of to 32
TAFE COLOKE

FaFd DR12

E

sebhind €0 fo 33
‘#ff‘ln‘:l 0y oto M

i1

SHES LRPRIMT Farameter: @0, simgle-item: B84, Comma LPRINT, A8, semi-
maten LPRIMT: @1, laszt item reached, Alzo used with LLIST for

s imem Permizzable Line lensth.

“apd Witk LIHME. wszed as direction Parameter; with LLIST, to determine
line feed: with COLDR. to zawe Pen location,

TAET Type of data LPRIMTed: B8, rumeric: FF, character strind

TGER Temporatd storase of Pen location cduring paker feerd

TIFS Flas:

YEFAR Unse
TEFR s
FEHF bs
TAED Loas
FAFE s

n
e
=y
i

e

flas indicating Powerul or interrubkt in PROSress

aAAﬂtgy cE 159

FOFF LOCE Morde: @8, LOCK:D FF. LNLOCE

LT

THEE-AT
FHAZ—EF
TR1G-17
TR1E2-1F
FHZB~Z7
THZ G225

THAE-ET

FASID REGCISTERD

izters. used in BRSIC computation, are located as follows:!
(Floatinm—Poiat accumulator:
CSepatech redizster)
Coenond] pRsrand
{Soratch rn91 AT
{Gcrateh regGizther?
CEorateh rﬁngfwr'
CTemporars storafe redizsher
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Each of thesze regizters max
a floating—roint decimal numbesr;
The gisht kutes iv 2 redister are

i

contain
a Pointer to oa
nhilized az follows:

et . p—— o —— ek e ]
L T s - e A ™ S—"-

3 two-bate sidnsd-binary number;

rharacter steing,

BEYTE S1GHED BIMARY FLOATIMHG-POINT =“TRING POINTER

&} Lreized Exparent Chinard) gz

i L zen| Sig9n: 2B sPecifies - Ilnnzed

Z Lmized l=t & Z2nd digits iz sen

3 Itz Frd & dth digits Hnuzed

4 Bz tto ddentitad =tk & Ath digits Tt sto idenbify

5 1=t bute Ttk & Stk digits High bhute, addres

£ 2y bute St & 10tk digits Low buts, address

v Loz e 1ith & 1Z2th digits Mumber of characters

Mantizzaz of calculated floating-Foint numbers are rounded to ten
difitzs Pricr to dizPlaws. Printing. or storags. A striag Pointer FoRmed
by execution of CHRE uses 1 instead of I8 a3z bute 4.

The area PABE-THRTY iz also wsed for sther Purfoses. as follons:

The Powerul rogting wzes addressezs FALIE-14 CPAZE-324 in earlier FOM
wePE1lonsd o terPorarily szawve the addrezzes to be stored ints fhe memn-
ord Allocation Pointers (RAM addrezszes 7ESH-643, Other pertinent
imFormation iz stored by the Powsryl ravtine 85 £o1 lows
TRZE IF 88, powerdown was ke COFFY kew: B1, timed Powsrdown: 82, other

tuPe Powerdown: 84, memord allocation Pointers hawve besn chanded.
THZ21 Set tao other than zero bz oPtion with low bhatterd Pewsr,. ivdicat-

ing vneed for displaw of “CHECDK-

# Zet by artion to
A Poerdawy resulting from 7
oraze of A3, AL,

zawed in THIE-Z21.
ores S0, 51,

% a a0 d
CThe Powerdown

The
7RIS Fla=:

tollowing

B8, SIN. COS. or ASHG B1.

or ATHS 88,
YH28 Flaa: #a, SIH: /1. Cos

indicate need faor
mitsites
AF into addresses FAIB-VHFF.
initiated hu
S5F into PRIA-VAFE,

are used in calewlation of tranzceny

result mucf be subtracted from 96 Ciny

Mezzd ee,

“CHECE S

Mmezzade

af identified ks

the stack pointer

- b P

uze of the OFF key

non-lEE 18

ental functicnz:

LOG: LH. o ERF;

The PRIMT and FAUSE routinez use the area THIB-PAZL to form 2 strins

of characters that repressnt

SAmE are3d ic

The area bedianing 7ABE iz
ticn of USIHG ztatements,
In some of the Printing routines.
sawed in YRAZE~FHZY.
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NEW POCKET COMPUTER FROM HP

Hewlett-Packard Company has announced a new
handheld computer dubbed the HP-71B. with
measurements of just 3-7/8 by 7-1/2 by 1/2 inches
and a weight of only 12 cunces, the unit, fits easily
into a jacket pocket. It was designed especially for

Photo Hewlett-Packard HP-718 Stown With Qplional HP-1L Mode andMagnetic Stip-Can Resel

Issue 32 = narch/rpril

technical professionals and has been optirmized for
numeric computations and calculations.

HP claims that it has the "most powerful
6i-kilobyte ROM-based operating system
available in & handheld computer.” The machine
combines an extended version of BASIC language

Another APersonal Infwmtjm@ product.,



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

The 64 kilobytes of ROM is accompanied by
17.S kiiobytes of RAM in the basic unit. The unitis
equipped with four slots that can accept additional
RAM or ROM modules. Up to 16K of extra RAM DI
256K of extra ROM can be added to the unit using
these slots.

Space is also provided in the machine to install
an optional magnetic card reader and an HP
Interface Loop (HP-IL). The card reader reads (and
writes) 10-inch magnetic strips that can hold up 10
1.3 kilobytes of information. The HP-IL modules
permits the HP-718B to be connected to a variety of
peripheral devices such as a magnetic tape drive,
printers and test equipment,

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

The 71B has a block QWERTY-style keyboard
with typing alds for facilitating use of BASIC. A
separate 10-digit pad is used for numeric inputs,
The entire keyboard is redefinabie. Mylar overlays
are available so that users can customize the
computer for specific purposes. The display is an 8
by 132-element, single-line dot matrix LCD with a
large font. It is supported by status annunciators.
Twenty-two characters within a 96-character line
may be displayed at a time. However, since each
element in the dispiay is individually controtlabie,
USErs may create their own set(s) of graphics or
custornized characters.

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

T e ——

variabies, and the ability to define multi-iine user
functions. Furthermare, additional keywnords can
be added t0 extend the language.

A built-in timer allows events to be controlled
in real time. Time and date information is retained
even when the HP-7 18 is turned off,

The handheld computer also has a calculation
made that enables it to function as an advanced
calculator. Even though this mode is not
prograrnmable, it does provide error-checking and
results can be tracked as a2 calculation is
performed. Variables assigned values in the BASIT
mode can be used in the CALC mode (3s well as the
TEVErse)

HP pians to support the new handneid with a
series of application programs including math,
curve fitting, AC circuit analysis, surveying,
finance ang {ext-editing. The firm aiso plans to
provige 3 combination Assernbly/FORTH System
for developing special application programs. There
will also be a user's library made available for the
new model. Programs submitted by users will be
rmade available through the libyary.

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

For instance, in addition 10 the usual owner's
documentation, HFP is making available three
volumes of internal design specifications. These
manuals contain detatied information on the unit's
internal hardware and software. Three types of
software development, languages will be available:
HP-718 Asserntoly, FORTH and BASIC. Software
vendors will be abie 1o distribute their wares on
ROMs, cassette tapes and magnetic strip cards,

The HP-716 is available from HP authorized
dealers. It is sald to be priced at iess than $550.00.
For the location of the nearest deaier phone, 10l
free, 1-800-FOR-HPPC,

SCHEDULE PLOTTER PROGRAM

Richard H. Chrystie, 14824 E. Walbrook, Hacienaa
Heights, CA 91745, submitted this program. You
can use it to plot schedules over a period of weeks
o1 months.

To use it, just load the program and execule a
RUN command or press the DEF key and and then
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the S key. Respond to the queries and watch your
schedule be plotted right before your eyes!

You can custornize the program 10 your own
liking. For instance, if, whenusing it in the monthly
mode, you want it to start with a month other than
January, change the start date in line 620. You can
then change the column month labels that begin at
line 780
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)
455:LINE (L, K-BI(N2
J—-(L+18, K-B(N2

‘C(N))J 3 B
460: GLCURSOR (B, -3
8a>
470: 1F N=12THEN 493
8

480: INPUT "WANT AN
OTHER TASK?", D
$

481:1F D$="N"THEN -
438

48351 N=N+1

487:G0TO 414

498: GLCURSOR (4, -5
(515D

4939: INFUT "WANT AN
OTHER PLOT?"3Z
$

588: IF Z2$="Y"THEN
582

3@1:GLCURSDOR ¢B, -5
285 i END

582:60T0 11

500: N=1

687:6070 612

6398: GLCURSOR (B, -5
5]% 0

693:GOTO 433

/88: GRAPH

718:COLCR B

Z15:LINE €8,85-C2!
53 _41@)3 11 B

72B:LINE (8, -8B8)-¢
213, -88>

73B:LINE ¢18@, -88)
-(18@, -418)

742:FOR X=11@T0 37
BSTEP 30

245:LINE (8, -X3-(1
88, —X), 5

728 NEXT X

753:CS]1ZE 1:ROTATE
1:COLOR 1

2608: G6LCURSOR (283,
-18)

773:LPRINT B$%

276: INPUT "WEEKS G
R MONTHS (W-/M)
Py 2%

727:1F Z$="W"THEN

298: GLCURSOR (183,
-3855:LPRINT “
NOoU"

291:6LCURSOR (283,

Program Soheauile Plotier.
1B:"S"REM  SCHED 618: INPUT “TASK TI 800 890: GLCURSOR (183,
PLOT TLE?", A$(N) 780:GLCURSOR (183, -9@):LPRINT "1
11:TEXT :COLOR @: 620:INPUT "START ¢ -85):LPRINT "J t
CLEAR MOS AFTER 1 JA AN 8P1:GLCURSGR <183,
15:DIM A$C12), Bl N)?", B(N):B(N) 781:GLCURSOR (<183, -1282):LPRINT "
2%, 00123 =B(N)%32 ~115):LPRINT " 2
29: INPUT “PROGRAM 638: INPUT "TASK DU FEB" 8@2: GL CURSOR (183,
TITLE?", B$ RATION (MOS)?" 282:GLCURSOR (183, -15@):LPRINT "

1928: GOSUB 7@ » COND:C(ND>=CCN ~145):LPRINT " 3"

112:GLCURSOR (8, ~4 ) %38 MAR" 803:GLCURSOR (183,
5]%D) 635: IF (B(N)+C{N)) 783:GLCURSOR (183, -188):LPRINT "

120:IF 2$="M"THEN >33ATHEN LET € ~175):LPRINT " 4"

600 (N>=330-B(N) apPrR" 834: GLCURSDR ¢183,
400: N=1 64@:1 =183-C15%N) 784:GLCURSOR (183, -21B):LPRINT *
419: INPUT "TASK TI! 6438:COLOR 2:K=-80@ -205): LPRINT " 5

TLE?", a$(ND 658: 6L CURSOR (L, -1 3 895: GLCURSOR (183,
42¢: INPUT “START ¢ 3>:LPRINT A$(N 7/B5:GLCURSOR (183, ~24B): | PRINT "

DAYS FROM NOW) ) ~233):LPRINT " 6"

P B(NY:BIN>=B B5S:LINE (L, K-B(N) JUN" 806: GLLCURSOR <183,

(ND %6 >—(L+1@, K-B(N) 786:GLCURSOR (183, -279):LPRINT *
439: INPUT "TASK DU =CC(N>3;,,B 2653 LPRINT * 7

RATION (BAYS)? 6H68:GLCURSDR (@, -3 JuL® 8Q7:GLCURSOR (183,

"y CCNY (N = 8@ > 787: GLCURSOR (183, -38B):LPRINT "

N X6 670:1F N=12THEN 639 -295):LPRINT * 8"

435: IF (B(NI+C(N)) 8 AuUG" 8@8: GLCURSOR (¢ 183,
>33BTHEN LET C 68@:INPUT "WANT AN 788:GLCURSOR (183, -33@):1PRINT
(N>=330-B(N) OTHER TASK?", D -325):LPRINT " g

44@: L =183~ (13%N)> $ SEP" 8R9: GI CURSOR (183,

449:COLOR 2:K=-B8@ 681:1F D$="N"THEN 7BI:GLCURSOR (183, -36@):LPRINT "

458: GLCURSOR (L, -1 698 -353):LPRINT " 1
3):LPRINT A$(N B85:N=N+1 ocT™ 810: GLCURSOR (183,

-398>:LPRINT "

I
811:GLCURSCR (2@3,

~1B5)ILPRINT

-1B@5):LPRINT " WEEKS"
1984" 812:RETURN
792:RETURN STATUS 1 1722
SANMPLE ! 10849
JUL paUG SEP OCT  NOU

TAM FEB  MAR APR _HAY I

LONCEPT
LAYDuT
DETATL
FRARICATE
TEBT

SHIP

|
|
L
t
[
l
k
I
1
|
1
|
|
1
s 1
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APPOINTMENT CALENDAR

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

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

Program Agociniment Calendar.

returns to its mainmemary.

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

If you like, you can also review appointrments by
the month (choose item & from the main menu)
Other capabilities inciuded in the program are:
deleting the appointment file, saving data, loading
data and adding appointments.

Operating Tips

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

SI0DIM M$BBI%25,
N (BB %25, J$(2
X2, K$C(2)%D

iB:"A"ICLS tWAIT
93: CURSOR 4:
PRINT "APPOINT
MENT CALENDAR"

12:CLS :BEEP 1,18

%

28:CLS :CURSOR 8:
PRINT "“XX¥MENU
XEx"

22:CLS

38:PAUSE "1.ENTER
DATES/APPOINT
MENTS®

40:PAUSE “2,FIND
APPOINTMENT"

58:PAUSE "3.FIND
DATE"

6D:PAUSE "4.REUIE
W APPTS BY MON
TH

7B:PAUSE "5, 1.0 D
PTIONS .

Z5:PRUSE Y6 DELET
E APPOINTMENT"

8R:PRUSE "/.SEE M
ENU AGAIN*

9@: INPUT M

12@: 0N MGOSUB 1A00
y 2891, 3920, 420
0, SPPv, 68049, 78
%]%)

119:60T0 12

i9B2: BEEP 1, 150@:

PRINT *1S TH
IS AN ORIGIN
AL ENTRY?"
19@2: INPUT *
CY/NY?
v J$
1893: 1F J$="N"
THEN GOTGO 8@
20
1824:F0R L=1T0 60
128085: INPUT “ENTER
DATE <MO-DA
Yio3M$CL)
1915: IF M$(L)="22
“THEN GOTO 1
P59
1316 1F LEN (M$C(L
1) C<OSTHEN
GOTO 9080
182@: INPUT "ENTER
APPOINTMENT
S sN$ (L)
1233: NEXT L
1948:GOTO 20
1950: RETURN
20P8:BEEP 1, 158
2912:PAUSE “FIND
APPOINTMENT *
2015: INPUT "ENTER
DATE (MO-DA
> MK
2820: IF LEN (K$)<
>STHEN BEEP
S, 158, 25:
PRINT "FORMA
T 1S 4 DIGIT

S-~-REDO": 3210: INPUT "ENTER

GOTO 2815 APPOINTMENT
2821:X=1:Y=0:GOTD i

2825 3P12:%X=B:v¥=1
20241 X=X+1 S Sy

2R25:FOR X=XTO L-
1
2038: IF K$=Ms$(X)

3A20:FOR X=XT0O L-
1
3025: [F U$=N$(XD

THEN 2879 THEN 3259
Z2R4RINEXT X 3P38: IF LEFT$ (N$
2P45: 1F ¥Y>=1THEN (X)), 4)=LEFT$

21119 (U$, 43THEN 3
Z2P0ORA:PRINT "NO AP 250

POINTMENT ON  3P35:{F RIGHT$ (N

5 "iKs (X)), 4)=
2P55:K$="" RIGHTS (Us, 4
2P68: RETURN JTHEN 38589
2079:PRINT "YOUR 304B:NEXT X

OPPOINTMENT 3042 [F Y>=1THEN

ON: i M$CX); 3038

T Rg . 3P45:G0T0 3289
2B825:PRINT "15: 3PSP:PRINT M$XD;

INSCXD FINS(X)
28077:¥=¥+] 3AS2:vay+] _
2880@:F0R C=1T0 /5 3@55:FQR R=1TO 19

TNEXT C A:NEXT R

2893: G0OTO 2824
2110: PRINT “NO MO

3B57: 6270 3014
3068 uE=""

RE APPTS ON 38/8: RETURN

THIS DATE" 3380: PRINT “THAT
2120:Kg="" apPT IS NOT
2138:RETURN ON FILE"
3000: BEEF 1, 158 3893 Ug=""
38@5:CLS :CURSOR 3120:RETURN

B:PRINT "FIN 4P08A:(LS :BEEP 1,

D DATE" 158
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using this program.

First, remember that when you give a RUN
command, all variables stored in user memory will
be lost. Thus, you should only use the RUN
command when you use the program for the first
time or after loading the griayam from tape. It is
necessary to do so under these circumstances in
order to properly dimension the string arrays used
Dy the program.

How do you start the program without typing
RUN? Just press the DEF key followed by the
letter A (DEF/A)

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

1o the empty conditior. If you are aoding datato a
flie that already has appaintments stored, then be
sLire to answer N for not

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

This program has been desigred to fit in a 4K

4P@5: INPUT "ENTER 158
MONTH TO RE $2@5:CLS :CURSOR
UIEW ' iH$ 4:PRINT "MEN
31gP8: 1F LEN (H$)< u--1-0 OPTIO
>2THEN BEEP NS
18, 158, 25: 2B81B:PAUSE "1.SAU
PRINT "FORMA E TO TAPE"
T IS 2 DIGIT 5B8292:PAUSE "2.1.0A
Se==REQH: D FROM TAPE
GOTO 4885 i
4828 X=2:v=0 583P: PRUSE Y3, RET
483308: X=X+} URN TO MAIN
4PR35:F0R X=XTO L~ MENU"
1 DR33:PAUSE "4.SEL
4P48: 1F H$=LEFT$ [0 MEWNU P&
CM$CXD, 2) AINY
THEN 4878 9B35: TNPUT N
4850 NEXT X 5R48: ON NGOSUB 19
4855: IF Y>=1THEN 2849, 11008, 12
4118 %115

4P60: PRINT “NO AP
PTS LISTED T
HIS MONTH®

4P65: H$="": RETURN

4078:PRINT RIGHTS$

5960:60TD 5289
6002:CLS :BEEP 1,
150: J=1

6085: CURSOR S:
PRINT “DELET

(M$CX), 205 E APPOINTMEN
TINSCX) Ly
4988: Y=Y+ 5818: INPUT “apPPOI
4R90:FOR C=1TO 75 NTHENT DATE
tNEXT C (M0sDAY MG

4188: GO0TO 40230

4118:PRINT “NO MO
RE APPTS THI
S MONTH"

BB1S: TF LEN (G$)><
>STHEN BEEP
3, 138, 25:
PRINT "“FORMA

GOTO 68117 ADDITIONS TO
B038:FCOR X=1TO L~ CALENDAR
1 821B:F0R L=LTO 6B

BD4B8: IF G$=M$(X)

THEN PRINT * 9pBR:CLS BEEP 14
ITEM #"3iX;™ » 188, 25
PINS(RD T= 3RAS:PRINT " FOR
+1 MAT 1S (MO-D
6058: NEXT X Ay REDO

B@851: IF J<=1THEN

S NO APPT ON TQO TARPE"
"1G$:G0TO0 6 1PAZBIPRINT “PREPA
188 RE TGPE RELCO

BASZ:PRINT "SEL 0 ROER"

PETS ON ";G$ 1BA3B:FOR B=1T0 20

YOABAIN? BiNEXT B
12A48: PRINT #HL, M$¢

6853:CLS :CUREOR XD, NSO

E834: INPUT L%
BERA5: 1F Lg=ryt

BRAEA: INPUT “"DELET

R: ";ifF RDER"
BA7AINS(FI="":M$C  11P28:FOR D=1TD 28
Eg=nt RINEXT B
6AZS:L$="" 11830: INPUT #L, M#(

60882: RETURN X2y NS XD

6108:G$="":RETURN
78p8: G2To 29 150
88PA:CLS :BEEP 1,

80342:COTO 1895

3818:GOTO 19085

PRINT "THERE 18BRB:PRINT "SaUi

9:iPRINT “(Yrs 1B838:CLS :BEEP 1,

N2 150

18968: RETURN

11280: PRINT "LOAD
FROM TAPE"

11R218:PRINT "PREPA
RE TAPE RECO

THEN 6838

E ITEM NUMBE

1184R:CLS :BEEP 1,

112858: RETURN

4128:H$="":RETURN T 1S 5 DIGIT 158 12088: GOTO 29
5P99:CLS :BEEP 1, S---REDO": 82A5:PRINT "MAKE STATUS 1 26842
POCKET COMPUTER WEUSLETTER Issue 32 S



machine. If you have an 8K memory module
installed (which nets you 10K}, you can change the
number of potential records by the changing the
values in the loops at lines 1004 and 8010, to
something in the order of 100. If you do this you
must also change the numbers within the
parenthesis of the dimension declarations (in line 5}
to 100 instead of 60. If you assign too many Tecords
in the dimension statements, you will sirmply getan
OUT OF MEMORY error when you try 10 use the
program. Reduce the values used if this occurs.
Finaily, if you have never saved a data file
before using your PC, then yournay be in for atit of

T 1 TP . |

a surprise. Did you realize that even if you only
have two appointment entries in your appointment
file, a tape data save command will save all of the
records that have been dimensioned, even though
most of thern are ernpty? Yes, the PC will save
every bitl of the reserved array space, wheiher oY
not it contains information. The result is that
saving the appointment file on tape will take 3
fixed amount of time, regardless of how nany

entries you have mage. Have patience, please.
This program was submitted by: Steve £ictvmar,
5809 Narthland Road, Manterg, A 95336

FORMATTED MORTGAGE PROGRAM

Here is a program that will calculate monthly
payments and amortization information on a
mortgage or 1oan and print out a neatly formatied
schedule.

The program asks for the mortgage/ican
amount, annual interest percentage and amount, of
monthly payments. If the monthly payment is
specified, the amortization will be caiculated.
Optionally, if the monthly payment is not given
{simply press ENTER at the prompt;, the program
will ask the user for amortization and calculate the
appropriate monthiy payments. Next, the starting
gate and number of payments to be printed in the
schedule must be provided. Finally, the program
gives the option of specifying a number of extra
payments. If only regular payments will be made,
press the ENTER key at this prompt. When
executed the program lists a summary of the input
data, foliowed by a payment schedule that shows
the payment number, date, interest and principal
portions of the payment, and the account balance
as of that date.

MNOTICE: This program was written to calculate
mortgage schedules according to Canadian laws.
However, with a few simple changes it can be
adapted Lo other types of 10ans.

In Canada, the law $tates that interest on
mortgages may not be charged in advance. This
means that a lender is not entitled to irterest rnore
often than the mortgage's compounding freguency
which is a maximum of semi-annually. Thus, if
interest payments are in fact being made roore
pften than the law permits (3uch &3 monthiy), then
interest is Deing charged in advance, uniess an
appropriate discount. is made. This rmay be done by
reinvesting the interest portion of 1ne montngy
payrnent. al the morlgage rate until the end of the
cutrent compounding  perion, Tl effactively
reduces the actual interest rate. The effective
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Program Fonmalied Morigage.

S5:PAUSE "... MOR
TGAGE SCHEDULE

s 5 L GDEK
18:REM 1983 -
Peter U. HART

MANN

28:CLERR :CSIZE 2
sB=1P:U=1:01IM

PNCB), EP(B)
3P:Aa%="Jan" :B$="F
eb":C$="Mar":D
$="Aapr":iE$="1Ma

y'":iF$="Jun"
4P: GH$="Jul "1 H$="4
ug'rls="Sep":J
$="0Oct"i K$="Na

vl $="Dec"
5@: INPUT "aAfMOUNT
= % ;8
60: INFUT "INTERES
T (%) = "31
JP:C=2
BA: INPUT "MONTHLY
PAYMENTS = $*
P

9g: IF P=RINPUT "A
MORTIZED OUVER
(yrs) = ";Z:IN=
Z¥12

1A@: INPUT "STARTIN
G DATE- Day:
30, "MONTH: "M
s "YEAR: Y3

11R:Y=Y-1BBXINT (Y
,108)

128: INPUT “NO. OF
PAYMENTS = ";U

130: INPUT "EXTRA P
AYMENTS ? "3 Z2$%

14D: IF 28$<>"Yy"GOTO0
178

150:F0R J=ATD B:
INPUT "PAYMENT
§ = ";PNCID

155: I PNCJ)>=RGATO
178

160: INPUT "PAYMENT
AMOUNT = $";E
PCI>INEXT J

178:R=(1+(1-128>,C
YA(Cr125-1

189: IF P>2GOTO 288

190: X=(R+1)nN:P=RX
RXX/(X-12:G0T0O
2109

2PB:N=L0G (Pr(P-AX
R)>/LOG (1+R):
=N 12

223:COLOR 3:LPRINT
"MORTGAGE SCHE
QULE "

230:COLOR Z:LPRINT

240:COLOR B:iLF 1:
USING “"H#####H

25@:LPRINT “AMOUNT
= $';A
2683 LPRINT " INTERE
ST=";USING "##
WAL M T
278:LPRINT "YEARS
="SUSING “##
HEHE, B8 7




monthiy interest rate is given by the eguation:
r={(1+i/c) -t

In this formula, 1 = the effective monthly interest
rate, | = the annual interest rate and ¢ =~ the number
of compounding periods per vear.

Program Options

The maximum number of extra payments that can
be nandled by the program is a function of the
amount of memory available. The value of variable
B in line 20 of tre listing sets the atlowable iimit. In
an unexpanded PC-1500 the number of such
payments is limiled to 11. (B is set W 10 andis then
used to DIMension an array having 11 elements,} if
you have additional memaory in your PC you can

increase this value accardingly.

28R:COLOR 1:LF 1:
LPRINT "EFF.MO
NTHLY RATE: °

2991 LPRINT USING
G4, BEEHEHAGHEN
taR Ry

320:C0LOR 3:LF 1:
LPRINT "MONTHL
Y PAYMENTS: "

31B:LPRINT " ¥
JUSING ' HHs4 .
B3P

328:COLOR 2:LPRINT

33B:LF 2:CSIZ2E 1:
COLOR R:IF U=p

GOTO 512
34B:LPRINT " #
DATE INT.
PRINC. BALAN
fEpas

3585 LPRINT *—om—m-

38R LPRINT TAB 3;
USING “"##47;0;
gsCMy;Y;TAB 23
TUSING " Hidupd
#°3;0

I7P:K=M+1:1F K>12
LET Y=¥+1:1F K
>1ZLET K=1

38B:S=0:T=0

39B:FOR J=KTO 12:4
=P

48R FOR F=1T0 BilF
PNCF X< >UGDTO 4

28

41@:Q=EP(F):GOTO 4
39

428:NEXT F

4301 G=A¥R: H=0-6: o=
A-Hi IF A>B. 081
GOTO 45@

4421 H=H+A: Q=H+G: A=
B

45@: LPRINT USING *
#8500 88(0)
FYIUSING “##i#y
BH, #4736 USING
CREHHE, HH M
USING “####444
;A
2

460 S=5+G: T=T+H; U=
U+1: IF A=BGOTO
480

47B:NEXT J

48@:LPRINT *-—mmmm

—=V: X=Y+1900
49@:LPRINT * TOTAL
TIUSING " #ibHn
"IX3USING “#H#
RS, #H" 5 S
USING "H##84. &
403 TILF 1
58@:K=1:v=y+1: IF U
<UAND A>B8.81

GOTO 380
S1B1UNLDOCK :END
STATUS 1 1649

10 use the program o calculate other types of
marigages or simple laans, change the title inline 5
1o suit your purposes. Also change line 70 to:

70 INPUT COMPOUNDED (* AYEARY'C
and alter line 270 to read:

210 R=1

This program was submitied by: APeter V¥
Hartmann, P.O. Box 7003 Station A Toronto

antario. canadca Msw 1.x7.

Sample Listing from Formnatted Mortage Program

AMOUNT = $ 60090
INTEREST= 12.25%
YEARS = 25.09

EFF.MONTHLY RATE:
2.081835329588%

MONTHLY PAYMFENTS:
$ 654.,8!

*  DATE 1HI.

17hus 83 ageda
1 175em 3 B21,'9  29.81 59978
2 170t 83 629,89
3 IMou 83 E2¢.590 39.27 39918
4 §7Dec B3 825,248 320.54 39879

TOTAL 1383  2482.93 129.30

S5 [2Jam 24 #13.35 28,85 39848
6 17Feb B4 819.03 3r.1r 538)7
2 17na- B4 819.32 ai1.78 53786
B 170pr 84 619.98  31.82 53754
9 17May B4 819.65 32.'S5 59722
1@ 1200 By 81032 32.483 53889
1 123! B4 817,98 J2.82 59836
12 17fug B4 817,64 33.16 59823
13 175«p 84 G17.98 33.%8 %3534
l4 170y B4 418.95 23,83 39558
15 1Mo £4 615, 08 4.2 593522
6 1Deo 84 B18.23 24,58 59487

TOTAL 1084 2412.59 332,12

tr 123an 85 B15.43 34.5) 594352
B 17Feb B3 815.53 35,27 52417
‘9 17a- BI  815.'d  35.84 58381
2& 128pr- 85 814,73 36,4 59349
21 17May B3 Bl4.s2 38,38 53383
22 17Jun B5  Bi4,04 3678 3292722
23 17Ju! B3 B13.06  32.'4 59233
24 17fag 95 815,78 37,42 59192
23 175«p B5 G1Z2.R3 37,91 59159
26 1M B3 612,59
22 174w B B12.'A  38.78 59982
28 120ec 85 AI1.7A 35,10 59043

TOTAL 1385

23 12Jan BG Bi1.29 33.51 59004
37 17Feb AA Bla.eg 39.32 3g904
31 IMar 95 Gta. 42 43,33 52924
32 1%ps G3 818,95 23,73 S5d83
33 17w B fGas 3 4,17 53882
34 175an B LN | 4l.08 53Haa
37 1284 84 638, 22 42.83 537238
36 1700 84 EdE, 34 42,48 SBX S
37 175ep GG E82.38 42,83 58073
I8 1Mot 86 Ga7. 48 43 14 5ga79
33 17How 88 BB7.AY 43,73 58586
<@ |70ec B8 425,53 44,35 58541

TOTAL 1588  23@7.62 582,83
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FLIGHT COMPUTER USES PC-1500

A new flight computer dubbed the PETREL has
neen announced. The unit is based on a Sharp
PC-1500 Pocket Computer. A custom made
mernory expansion module about the size of a
matchbook expands the memory of the PC- 1500 by
39K of ROM and 6K of RAM. This additional
mernory allows the unit to hold a data base
containing the location of all 1000 VOR stations in
the United States. This data base coupled with
proprietory operating programs enables the unit 1o
compute the latitude and longitude of any Victor
airways intersection after entry of just the VOR
identifiers and radials. The systemn can also
compute as many RNAV waypoints as desired for
great circle routes up to 5000 miles in length. Up 1o
104 intersections or waypoints rmay be stored by
the user and recalled by igentifier alone. Auser can
also add up to 127 new entries or changes 10 the
VOR data base. Furthermore, a variety of flight
planning, preflight, navigation and inflight
functions are included in the computing package.

For instance, the preflight capabilities allow
the pilot to enter the empty weight and moments
for fuel, oil, seats and baggage just once. This
information is retained by the system for future
use. Before each flight the operator adds the actual
fuel and weight at each station. The PETREL
system then computes the total weight and centet
of gravity figures as well as maximum gross weight
and C.G. limits. In fact, the package will store the
data needed for two separate aircraft so that one
craft can be flown without losing the data used by
the other. Additionally, the unit handles all typical
conversions used by pilots: miles-nautical 10
miles-kilometers-feet, farenheit-celsius, liters-
gallons—-imperial gallons, and kilngrarns-pounds. it
also nandles conversions of true airspeed from
calibrated airspeed or Mach numbers. The system
proviges 10 auxiliary memory seratch pads so that
converted numnbers can be entered directly into
operating programs.

while navigating the PETREL can compute the

i

total distance, flight time and fuel requirements
without map reference. Three separate f light pians
can be stored and run independently. Winds and
climb requiremnents are computed automatically.
The distance and bearing between any two atrway
points or geographic points can pe determined in
seconds without map reference. ETAs and fuel
requirements can then be computed. Using its
self-contained VOR data base, LORAN-C and
other USErs can compute and display in a mattey of
secands, the latitude and longitude of any VOR
intersection. Orly the VOR identifier and radial is
entered to obtain this information. For a BME fix,
just add the distance. Up o 104 intersections or
other fixes can be stored and later recalled using
just the identifier.

while inflight the system aigs pilots through
the maintenance of two 15-item general purpose
check lists. A hnlding pattern routine displays the
proper patiern entry procedure and provides a
countdown timer for the outbound leg. If you inpul
the final approach course, distance and wind, the
PETREL will compute the time to missen approach
and display a countdown/countup timer with an
alarm. The programs are designed 10 keep inflight
key punching to a minimum. For instance, ihe
Distance- Time-Fuel program allows the operator
to enter just the distance, leaving the speed and
fuel consumption as they had been previously
defined, and quickly obtain a current read out of
the flight time, fuel used and ETA.

The PETREL Flight Computer is the result of
several years of programming and engineering
development work. It represents one of the most
powerful applications of a packet computer ever
announced. It uses a combination of machine
language and BASIC routines plus a cornprenensive
VOR data base stored on ROM. The PETREL
currently is priced at $695.00. For more
information contact: Somerset  Engineering
Company, P.O. Box 14, Concorg, MA 01 742, The
phone nuraber is (617) 369-1090.

GRAPHICS PACKAGE FOR THE PC-2

Radio Shack has announced the availapility of a
program called called the PC-2 Graphics Pak. [t 15
said that the software package makes it easy o
create charts using the Radio Shack TRS-80
Pocket Computer Model PC-2 combined with the
pC-2 Printer/Cassetie Interface.

The package of programs can be used 10 diaw
six oifferent types of charts: harizontal and

8 Issue 32 POCKET COMPUTER MEUSIETTER

vertical bar charts, bar-segment charts, point, line
and pie charts.

Data may be entered from the keyboard of the
PC. It is turned into chart format wsing
combinations of 1abeling and shading. A data file
used in a chart can be stored on cassette tape and
used to create another chart.

The package retails for $19.95 in the LS. at
Radio Shack Computer Centers and other Radit
Shack outlets.
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INSIDE THE PC-1500

This is a2 continuation of the series by AMoriin Raber,
407 North 1st Avenue, Marshalltown, 1A 50158, wWe
pick up in this issue from where we left off in 2LV
Issue 31, with a recap of information relating to the
use of RAM in the PC-1500. (This information also
applies to the Radio Shack PC-2.)

Tnen MNorlin goes into the subject of ROM
routines used in the PC-1500 (which are again

Tk EBEFEs X O

The BRASIC stack.
shack, ar an gritkhmehic shack,
FThag FOF loop stack
A letu Lime L1

ok FOR peddster conhains 12

beoins at PHE

1 ElRneEn binar
N El9msd binars
s Tt
Catement inoa line.
Tive oonbaining hhe

ot bewinmires of Frosean

1!Jrrw
f.1||r| 1};? :|II'4|"| |a1t-|':pz“|r -
H* it A ;;r.'f“
oL nE F' bt boms

-1 Hodode
s=tat

a0 Mgk Vie comtalnin® the
-7 Bodetres s EZ}‘."' Beginming of

A shatemsnt
i oa Tire,

betieen e FOR apng G075

Thie =P s
stack . whiich iz used by the Pars
3 i e i data
stapting ah
REE-T
raticons ape ti* BT OPEE TR

';I-“"!:!FTF_. o 82t the loeat -1. T

Fark Pencding oferation codes
1Udi|1f|» 1h
oo the boken oodes.,
et L sumbnn s, b Thee

ot b

located VHIE-VHEFE .

Hut el e o
Umend as ol los:

the BRH=ID stack 1:
e R

statement foliowing FOR:

Ses e stacked beQiLn:iu“ at

I ]

FQQHirhd friar
£ g

Fool Logdma GRSUR: Plus 28 3 f

5fﬁihﬁw“1
F st am

B stachks
L= S ST TN & BT
s st in® Poaintersr will be
t2, o at the location four
1HJLnﬂ 3 FBE Feflsher,
i direction Thirou2ih memnord,
judu Precedinn bl

pedmrite of bhe oFeration. Thos
CThe tokens o S0E
Pending oPers

b Y B e AT el

o ——

generally applicable to the PC-2). There are many
routines within the BASIC ROM that may be of use
10 machine language programmers. Norlin has done
an amazing job of uncovering these routines and
providing a synopsis of their capabilities. Space
does not permit the publication of all the ROM
information he has dug up in this issue, so look for
more in future editions of POM.

e 2 T Y

frluvies s FOR atack, a GOS0

et 16 Loofs maw ke Pending at
oblsr Paprbozen),

pess of conbteol wariable
i

Bluz 28 iF nobt hhe

atatenent Fu11muin9 Ok
in Peodres

PHFF, Proceeding in
So rerburn acdresses mad b

- o Lﬁfpmaﬁﬁﬁn Fach

meeh e First

Ful1wwin% GosiE

comPrises the arithmetic
in gvatuating sePressions.
e L1” ﬁ"fﬁfﬁ
after the lazt
Codes refrssentin® Peading
starting at
stacked LGUSUE refishsrs,

contbains: two butes, of wuhich the first

frebresentiod Fanchions
anct P reprezent Lhe
llﬁﬁ [ndug Frool 1o

rif

-U AT
S0 oM,

seParatind arsuments

war-iakile name
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e T L L | aSala -SR]
e i . S —— T R

£B + SR o wardable mane
(SIS s

A% 4= d1 wx wariakle fame
@4 =

T DD T
ot AT T i) =

a8 EE 48 =@ ac
G I R 23 25 left-Farenthezis

5] 5

LN

il
T
o

S TTERFY
TEAR-TEAT centain the curtent walue of bhe random nomber,

TREE ngsed

TEAY Counter foro time that a kes iz Peld dowun

TREA Higkb bute, timed Powerdown coocter Coounts feom FEIDLD o FFRERER

TEEE Second bube, Limed Powercdown counter

YEREAC Low bwte. timed powerclogs coonber

FRAD Curscor Bliak counber Ccoownbz From 88 Lo FFD

SEAE Cuysor Conbeal Farameber: S8 incdicstes down arrow ey peduired to
combivnte Program eserution.,  Obker bits control cursor repeal,

PEEF Eed wmatrix code far deprssseod keu

TR LR BLIFFERS

The 2E-hutes Steind Buffer, located FBLE-YRESF Cﬁﬂtaiﬂﬁ_the oocde s Foe
craracter strinds formed by the Parzing of wtrlnﬁ EHFPERS 10N,

The Shedins Bofter and Outpol Bufier fﬂAwfhrr Form a temPorard =2
aren ipto which the Previcous conbents of the Dizplay Buffer are zaw
A ine disklay of a fro9ram Live at an ewecubicon halh. o dueind bhe
dizklaw of 3 BREAE messate or RERERVE ftemblate.

Cerhain Printbing coutines use rForticns of the Strind pPuffer as
sopatel area,  Fddeeszs PEIF iz uwzed az 4 £1389. corbainind B8 for LLIET
.

and FF for anbe grint of the Inpot Boffer conbents in immediate mod
DL ITEFIIT EUIFFER
The S@-kute CutpPut Buffer iz located PHeO-FRHARE,

The oodes for bhe characters to ke dizflased in resfonze to 3 PRIMNT
PRLSE . o immediates calewlation, are storsd, din the reduired format,
in adcdreszes TEEA-PETSD. Codes for numeric oubPot are Fivst Placed
into the PHIS-24 area, bhen hrearn = st the disFladw,
rades for shring ookbbut are bransferred Srom bhe eoles b e e,

a ti ke Printed
SE.  Hnothetr
~watinkh area

A= ol bmas:

With LFRINT. the characters refreesenbing oumeric o
are stored, 1n the redudirssd Pormalt, o dn Lhe 3 TREE
cob ion of bhe OutPiet Buffer Jending FETR)
e bo Fors Peinbed characters,. Dbbhse 1oos

FEAD H live feed (Following Peinhing) iz s hy Frad _
TEAA DETHG editing character: 10, Comma SR Fowemed 21900

4”- azterdsk £i110 28, =scienhific
PREAR USIMG rumber of oharachéers PF&LEdlﬁ? ecimal Foinh
FEAI U:IHu mimber of characters in steing B8 0§ unsPerif Led
TEAD USTHG vwumnker of characters including and followins decimal foint
[

TEHE Hiagkh bate, zaved walue of registse Y
TEHF Lo b v 1)

saverd walue of reqiztess ¥
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e . i ———iee PR

.1“4 Foesiid i nes ze bhe area TRESZ-FTRADN o sbtare coordivabes
dobw LIME or BLINE zhatementz az owxtl oas of bhe

Followin® addresses AFs dlmu HEect:

gl Lines FF, Bow
ihoof nember of line sefmentzs Lo be drawn
A LIHES nonzero. ELTHE

Feice to pecording Cor locabin®? 4 cassete File, a header iz formed
i1 bl Dohpot Bodfer. Tocated az ol lows:

EFH e Lead-ing congi
File tupet 30
:hh4~.m File names el
TET Lini s
T RE ,“ Beinniag memord adodress of File: aob wsed for data files
TRE4~-55 Mumber of babtes i £ile i owera Por ocdata File
PERE-ST Starting addeess for osuotonatic execubtion. ML files owly;
if nok sPecitied. FFEE,

5’-'1— el I:I 1: 1‘ i-»i ‘;.:- — HTET 1 Lj ) ‘!. 1 E z o a2 ! j. ‘-:l
’ CooBE, RESERVES 84, data
l 2

Durind a load oferation. hesder information eread from the recorded
file s shored ivko the OotRgt bofdfee 22 Follows:
70
TBai-8 File name
FBALI-AZ Liniysed
PBEFA-HE  BsOlamoond s

it sFeo 1 [

TRAC-T Mok ik in file. leszs i zero for odata f£ile
PRAE~AF  Starting addeess forooavtomabic execution of ML PeoBram

Cozed ey DLOAT M ostatement doss

address

THFILIT EUFFER

ITvieut Epffse. located TERA-FEFF, holds the oodes for
thay are snbsred feom the kedhoard. Tt 1z alzo used For
that form ILPUt Frombts, disPlagsed ProSeam 1ines,
fan ke ewalyated in ismediate made, and dizklased RESERVE

LIt ELE RO SLIERCOLET ITHE S

1 owhich follows containg intormation eelated to 3 number of
subroatines in BOM that are uzakle ia user machine-13anguase ProSecamns.,

H Hhrnn+1n» that iz acddressable as a3 Vecktor Call will be listed az

Tall wnTs bhe addrezes of the suproutive will follow. in ParentheJﬂ,.

A EFMETHICE AT MO TS
BLOCES OF MEMOREY

Call BR JFV&EEY olears the contents of menory from addresses ¥ to AU,
Feajizter Y 15 nobt affectec.

D205 clears memory £Fron addreszzes ¥ fo $+00; Redizster Y iz
aftected,
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bk ble bt

Subtoutiee DECTY Fil1ls

CLEARTHG OF BUFFERS

Call F2 CEEYVLY clears the Displan Buidfer (Fad-Pedl avd 7780774007,
Fegizter 7 iz not atfected,

mubautinsg EFE olears the Oubfal BufYer (VRBEG-YEAF:, FEesaister Y ois

not affectect,

fubroutine DAZE £i1l: the Torot Boftfer with
ared the ITnkput Buffer Poivhber (FEZRDY are e
beainming soddress o Lle Input Bofter,

THTH TEAMSFERD T BUFFERS

zoow b WAL -1 into b

Dutknt Buffer. staebind at tkhe Posibion M;M;ifiwd aumﬁhe Chotpit
Buffer Poinber CVERF2,  If dnsufticient poom iz oawsilable, £lan

will be zet.

Call 2d cRECSCY oofkies the conhents of addre

L

Buf e into b
ket e B

Subsoat it EDCD copies bhe conhents of the Disklay
ared wombadiaingm the Steivd oarved Qukeot Bodd
coRdes these oodsz back dnto blhe DisPlag Buffer

tlwe mhr it

Subrontine FRCE, with O clear, copies bhe contents of
Puffer dinto the ubput Boffer,

Coset, ooRiesz the covteatz ob the Potfat Bf e

ok tine FRCE, with

FLOATIHG—FOINT ARITHMETIC

] Thelflmating-Paint routines wse the BAZIC regdisterz lomated at the
following addresces:

R PAD-7AAT
EZ:  FRIB-7ALT
RE: PA3IA-PRIT

Redizter R® act az a floating-Paoint accumulator. Wwith B2 containing
the 5econd‘gpgrand. Fegister BS iz uszed for temPorard storade) eveept
az noted. it Qs unaffected by the Floating-Point arithmeric routines,

The & butes in a floating-foint refister sre used as follows:

ExPonent Cin 2i9ned binary)

Sig9n: OE =+, 20 = -

124 and Zod mantisss digdits (hinarw-coded decimal?
3rd and 4tk mantisza digits

Sth and Bth mantizsa digits

Yl oand 8tk mantissa digits

Sth oand 18tk mantizss digits

11th and 124k mantizsa digite

Bute
Pute
Bute
Bute
Bute
Bute
Bute
Bute

Rt Ru T RN |
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PRELOADIMG OF HH AMD Y

It the caze of certain imdicated routines. BH and YH muest contain PR
Frior o execution of the oot i,

Call B4 CFPBEAY will Toadd 2H awed YH it A,

Lnless obberagise noted, bBoth 2 and YH will contain PAH following
exEcntion of ang of the floezting-Foint arithmetic routines listed.

[IATA TRAMGFER BETWEEM RA AMD FIXED YBRIABLES

Yardiable into RE:  zobrautive DU2G,  Precede b 1oadivg ¥ with initial
address of variable,  (Follewind execubicr. %M Jnd YH will not
necessarl e movtain FE, O

R into wardiable:  subroutine 0BG, Precede b toading ¥ with initial
Address of wardakle, Rsgister Y will ke unchanded by thizs Frogtine,

The initial addreszes of fixed cumeric varilables are 3z follows:

H 7HER E V3 I 7240 M Y262 R 7R0s WoOPIRE
B oYonn F TQEW TR 0 797/ HOVRRA W THER
(I B R 5 G 79%EA A it (S 1 T ¥29% & THER
| H Fozd L. 795= 2 TRRE e 15 ¥ VRO
)

M TOEH =

CLEAREIMG OF REGISTERS

Clear RO Call EC (FPS?P0.  Feaister Y iz unchanged bs this routine,
Clear B2 Subroutine FPS3, cEk and YH must contain PH.L D

IHTA TEAMSFER BETWEEN REGISTERS

RE inko B2 Call ER CFVADD,
R@ dinto RE: Call BB CF7ET.,

B2 inte EA: Call 58 [F730%, CEH and YH omust contain FHLD
R ointo FE Sobroutine FPEL, LM o and YH must contain FH.D

Reo into RS Subeoutine FP3ET,
Foodnbo B2 Call &2 OFFPI1S2.  0#M and YH must conbain 7R, D

11 e CFVESY,  OJ¥H and YH must copbain ?H.?
1 & FrED). CEM and YH must contain PHLD

BHTH TRAHZFER BETHEEM RO AND ERSIC STHOE

Thie FRZIC stack. locabed PRIC~FPAFF. Permits uf to 24 PUSHes of RA.

PUEH BR onto BASIC stack: Subeouhine DEFS,
FOF RG from BRZIC stack: Call 28 CLC1ES

AEITHMETIC OFERATIOHS

11 calenilated rezults are normalized, with underflow to zerm;_eaah
contates A 12-digit mantizza, Calowlation of trisoacswstiic functions
and their iawverzes iz bazed on the current trigonometric mode zehting,
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lFeratimﬂ iz athempied, eack of
et oand an ereor ooce in LiH.

E 'E:I iwision by rerod, and

3y

I an overtlow resnlts or an 11159 1
theze roubines will fLerminate with 139 C
Inclnded are EREREOGR 37 Cowverflowd. EERG' =
ERPOR 29 Cilledal funchticn infPob arsumesnt

FA+R2 into RE: Call FO CEFBA?

Ra-Re into BE:  Subroutine EFEREE

FasRe into FBY Call VE CFBI1AD

BOSREDZ into BB Call 58 (FE24>

PAathke into RAD Sobroustine F290 (Register FE useddl

Fo#Fo into FAD Subroutine FAL9
1ARE inte READ Call € cFEz@Ey.  CXH and YH must contain VAL D
SORCEAY into RA: Subroutins FOES

ARZCRAY inteo RE: Subroutine FIE7 G Y, and B2 will be unchansed. )
IMTERE2 inho RO Subroativg FLEE
SEHCRERY dinto R Subrogtine F2ED 0¥ and B2 owill ke unchanged,

Fotrnd BPE o ten digitzs: Subrootine F922 0 0¥ ang B2 will be onchan@ed, )

B AGISAYESEES (PIY inte FA:D Sukeoptine FSES, CPT alzo stored inbo B2
LHORAEY dinto FPEHD Subeoutine F161

LOGYRSEY divnho RED Subroutine FI1ES

ELPAREADY dmte EED Sobrootine FICE

1RMHE into RFRD Subroutive FID4

inka BED Sukeoutine FORY CRsfister BE wsedl
ik BEC Sukeogting F291 0 CRefister BEE useddd
aln BED Sukbeont s R

e READ Sobeoutine F3IR (Ee2iz
o RE Soheostine F492 0 JReq =
cnto RRAC Subrootips FdEs (Preceds bu

TR
CrS R
THE D
RER R
SR
ATH ORI

[N PR |

oy uﬁmd“

)

DEGEREAY into BB Subeoutins FRI
MMSEREAY ks FAD Spbrogtins FEE

COMFER TSNS

Subprontiae TATE perfmems 3 oomPardson of BB oand B2, The camp ari3om
pepformesd will deferd on Lhe nunfwutm of Aoas Follows!

FE owill combtain 1 with £1a9 & Clear)

2 5 it Flaa 7 oset, Feolloeing execuiion.
U R f T ::'11_‘. T e § 1ty emmhaln TH.

CEREETAMTE CFROM ROM TABLE® THTO B3

Ty mack pootime. BH aved YH omush conbain TR Brioe bo ewesutidor,

1 int o Mall =R of
T H e ore B = A 1uru Pgi Sibweentt g FETR
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Cl12EARTY dinto BEZD O Subraonting FRGE
f1SLH 18 dinto B2 Subroutine FEYE

Call Az CFRIE

1, Siubroatine F27PF

e it Ry Bubrautine FEEZ

128 into B2 Subroutine FEEF

HEPARATION OF THTEGERE AHI FEACTION

Call &0 cFaR4r will =separates the intesral and fractional parts of
BEL, Placing the intedral Part inko BE oanet the fracticonal Part into B2,
MHedithsr pezolt will be mormalized. The Siwven walue of BB iz ftaken to
baer Revmitquwe, #H oand YH mozst contain PR Prior ho execution.

FELWAL O ]G

Call &0 CFeFBY Tmacds the 2190 bate of R ista A, and makez RO
B it =M oand YH mezst contain VA Prior to executicon,

RO TZRTION DOF K3

the zubrootines Call ES (F&E1) o Call 52 CFe&3) will
bie contents of BR,  The former afPlies a Positive 2i9n to
Ptk latter takes the contevtzs of B as the sign bate, In
vrdsr £ low results in Teros overtdlon sets £1a9 C. with

ﬁﬁé.ﬁmﬁﬁ.+mv FFD”F Y in Regiszster JH,

r .1 !,1

 HH mush contain VH O Prioe to execuhion.  Register Y iz not
#ither eoaching

CBETHERY-TO-TECTMAL COMYERZ TN

A tun-bate Bivacy comber containesd in Fe2dster U 1z converted to its
Ao imal eduduwzlent ba swsoption of Call 18 <DDETY The instruction
callivm vhis subrootine pust be Followed by 3 data bosbte, which sPecifies
b +1|-+ Frodured,  Tuo oPtions exizt the convsetedd valoe may be
= ot RAG e character codes For its ois=plad maw be staored inbo
bEHIHHLHH at the address contained in Felister Y.

Ttata bate InterkFretation of U DizPosition of rezult

A L Sl B na e stored inbto BB
A | st et binary chararterzs atored, o 190

= przianed] binary characters stored, with 2120

=t zigmed binard stored ivhto RO
(45} '*Qnﬁd B claracterz storsd, oo 2190

i =i aned h1uwrw characters ohored, with 219n

Feajcter YH 0ill ot vnecessarily contain PR following execution,

TECTMAL ~TO-RTRARY CORWVERS TR

s Thee kimary ehivalent of bthe contents of BFR Jidvorind frachions
malelate Bl inte Refister U by Call DB CDEFas,
Almeo 5 e R O b nar

Formaty, A owill esoal UL,

i

Tt data buates must £ollown Ble instroction calling this sobrootios,
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The first of these zfecifies the rande of wvalues Permitted: the sscomnd
iz added to the return adodress when the contents of BB are not within
Fhat rarge, in which caze UH will conbain the code o ERECRE 135,

Tabislated bhelow are the Permitted ranges Cin decimallr for 2iven
valuesz of the firzt Pazzed bube. (Mhen resative walugs are Permitbed.
reziltes are in sidned kbinara,

@ | o £5535

B2 @ ta RLEVS

Gd: —-REVER to FEIVET
aE: B to F27ET

AR @A o 255

A to 155
B to 28
Bty 26
g to 29

— T RF TR
e 3 i i 1

will be

I amd of the abewe Paszed butes 12 incredsed by 1, zer

i

EIHAREY FOUT IHES
STORAGE AMD RECALL OF TWO-BYTE DHTH

rall Fa (ODES), followed by data butez on nne stores UH into addre
e A L8

..... Lointo pvmn+l. Following execution. A mi11 cantain LI ®
Mill contain ronnEls Y oand Lo oare unchan@ed,

Call F4 (DEECY. followsd by cata butes nn oo loads UH with the Con—
rerts of wrmn and UL with the contents of pnoatl. A owill contain the
sams bute as 1M ¥ and Y oare unchanfed.

Call CA CCBE1Y, followsd he data beste e s=hores MH into address 78n0m
and ¥L ivko PEnn+l.  Followin® execution. A will conbtain 4L U will
conkdin PEnn+ls # oand Y oare wnchanaed.

Ca1l 00 CNDCSy. followsd by data bate nn. lodds ¥H with the contentz of
Taon and YL with tke contsnts of T8re+l. A will contain the zame
pute 3z wHD Y oand U are unchan@ed,

PFERATIONS TH EIMARY

e 1 ba ites comP lement., (Thiz iz eduivalent

Tribrontine TRAE will refla
A1, % and Y are unchanged,

&1
e e lacing B b E1BE

Subroutine IFER2 reflaces U ba U-¥, I the pesiulit iz negative, £lag C
iz emleared. with UH coptaining 16, 9 and ¥ are unchanged.

Call 58 JDA7LY reflaces 7 bt LY th

& 1t is altzo placed into #.
¥ the rezult ewcesds FFFF, flas

1
zet. Contents of U are lost.
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Phato CasioPB-700 Sports Jizmbym—mtert?iwfaﬂ

CASID INTRODUCES PB-700 HANMD-HELD

Casio, Inc., recenily introduced a hand-held
conmputer that sports 4K of user rnemaory. Memary
is expandable in 4K increments to 16K, It also
features a 4-line by 20-character display capable
of printing both upper- and lower-case letters as
well as graphic symbols. Alternately, the display
can be addressed on a pixel-by-pixet basis over its
160 by 32 dot range, making it suitable for the
presentation of graphs, charts, and simple
pictorials.

The new unit has a 58 keys including a numeric
keypad. Commonly used BASIC keywords are
accessible through a shifted key feature. The
PB~700 has full egiting features that facilitate the
keying in of a BASIC program.

The unit includes an audio annunciator.

It runs for approximately 100 hours {actual
display time) on a set of 4 AA cells. User RAM
memory is backed-up by a separate lithium
battery. Main battery power is conseived by an
automatic shutdown feature that turns off the
display after approximately 8 minutes of computer
inactivity.

The BASIC interpreter and general system
gperating software is contained in 25K of ROM
installed in the PB-700.

The hand-held unit measure 7/8 by 7-7/8 by
3-1/2 inches and weighs approximately 11 ounces
with batteries instailed.

The machine includes a number of buiit-in
mathernatical functions such as trigonometric and
reverse-trigonometric, logarithmic, powers,
exponentials, square roots, rounding, random
numbers and others. Its command set includes:
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COMNT, DELETE, EDIT, LIST, LLIST, LOAD, NEW,
PASS, PROG, RUN, SAVE, SYSTEM TROFF, TRON
and VERIFY. BASIC keywords include: ANGLE,
BEEP, CHAIN, CLEAR, CLS, DATA, DIM, DRAW,
DRAWC, END, ERASE, FOR-TO-STEP, NEXT,
GET, GOSUB, GOTQ, IF-THEN-ELSE, INPUT,LET.
LOCATE, LPRINT, PRINT, PUT, READ, REM,
RESTORE, RETURN and STOP. String functions
include: ASC, CHRS$, LEFTS$, LEN, MID$, RIGHTS,
STR$ and VAL. Other functions provided are:
INKE (3, POINT, TAB and USING.

Up to 10 separate programs Of routines may be
stored in memory simultaneously.

The List price of the PB-700 inthe LIS, is said to
be $1995.95.

The PB-700 can be expanded into a larger
system by using the Casio FA-10 plotter/cassette
interface unit. The FA-10 has a 4-1/2 inch wide
four color printer/plotter. Up to 80 characters can
be printed on a single line. It can hold & smatl
supply of paper or utilize a large external roll of
paper. A cassette interface allows data transfers
to take place between the PB-700 and a stancard
external cassette recorder. The FA-10 is powered
by internal rechargeable batteries. The list pricein
the U.S. is stated as $249.95.

An optional micro cassette module can be
mounted on the FA-10 to provide integral data
storage/recovery. This module is referred 1o as the
CM-1 and has a suggested retail price of $89.95 in
the United States.

An altemative to the FA-1D is the FA-4
interface. It contains a cassette interface and a
Centronics port enabling the unit to senddatatoa
variety of extermnal printers. The FA-4 interface
lists at a U.S. price of $69.95.



HP-71B PRODUCT REVIEW

Hewlett-Packard has finally produced a computer
that wiil fit in a pocket. well, let's say a good-sized
pocket, such as a jacket pocket. The unit Is close In
size and weight to a Sharp PC-1500 or Radio Shack
PC-2. Press releases incorrectly reported that the
unit was just one-half an inch thick. That is simply
not true. it is about one inch in thickness at the
back, sloping down to 3/4-inch at the front.

The unit Is powered by four AAA cells which
will supposedly operate the unit for approximately
60 hours of "on" time or several months of normal
usage. Aliemately, the machine may be powered by
an a.c. adaptor {sold separately).

In essence, the HP-71B is a stripped down and
compacted HP-75. In its unadormed state it has just
about the same capabilities of the 75 sans the
meagnetic strip card reader, the HP-IL Interface,
and a few software facllities, such as the 75
appointment/alarm scheduler. The strip card
reader and HP-IL. interface can be added as extra
cost options. With its built-in clock and calendar
functions, you can program your own appointment
and slarm utilities.

However, it appears that HP leamed some
things from experience with the earller HP-75. For
instance, a rather disconcerting feature of the 75
was the fact that you had to hold down its shift key
while you punched the desired “shifted” key. Onthe
HP-71B this nuisance has been removed. Once
tapped, a shift key determines the mode of the next
key to be pressed. There are two shift keys on the
718 to facilitate packing the keyboard with a lot of
easlly-accessed features.

The keyboard is arranged in QWERTY format. it
is too small for touch~typing, hence the keys are in
the traditional HP calculator style, with sloping
fronts. Some of the keys have a secondary legend

‘on the sloping front portion. A third set of legends
is shown directly above the keys. The second and
third legends are accessed via the two shift keys
(colored blue and yellow to correspond with the key
legends). The keyboard feel is virtually identical to
that of a HP-41 series calculator.

The display is about four inches in length. The
central portion of the display, consisting of a dot
matrix, is about 3 inches in length and 1/4-inch
high. It Is flarked at each end by a number of
special annunciators. The dot matrix can present
up Lo 22 characters {with scrolling across a line of
up to 96 characters). Altemately, it may be
operated in a graphics mode. The display intensity
(reflectivity) may be adjusted through a software
command.

e ———— e ]

Software Powerhouse

The HP-718 actually packs more sofiware power
than the considerably larger 75. It comes equipped
with 64 of ROM (versus the 75 48K)and 17.5K of
RAM. About 1K of RAM is used by the operating
system, but this still leaves a healthy 16+ kilobytes
for the user In a stock model. (Currently, RAM can
be expanded to 32K by adding 4K modules which
are available at extracost.)

Within the 64K of ROM Is a powerful version of
HP BASIC containing some 240 statements,
commands and functions. Perhaps the most useful
feature of the 71B is its powerful file-handling
capabilities. All programs and dala bases are
accessed as independent, memory-resident flles.
You can have countless files of various types In
memory all at one time. A series of programs can
all access a common data flle. Programs can be
chained together. Even better, one program can be
“called” (and recursively at that) by another. There
is complete control over variables {including the
deletion of Individual variables or arrays). These
are powerful capabilities and a real Joy to have
available on such a physically small unit. (How
many of us wish such refinements were available
on desk top-sized computers?)

To give you an idea of the power of the HP-71B,
here is a list of the keywords available o the user
along with brief comments on some of the more
unusual or particularly powerful ones: ABS, ACCS,
ADD {used by the built-in statistics package),
ADDRS$ {retums hexadecimal address of a file),
ADJABS, ADJUIST and AF {these three keywords
are used to adjust the system's clock), AND,
ANGLE {polar), ASIN, ASSIGN #, ATAN, AUTO,
BEEP and BEEP OFF/ON,BYE (power—down) CALL
{true call to another where variables
can be local or global), CAT, CAT$ CELL (celling),
CFLAG (clears user or system flags), CHAIN,
CHARSET {used to gefine alternate character set),
CHARSETS, CHR$, CLAIM PORT (used to reclaim
RAM memory that had been assi to particular
RAM modules), CLASS, CLSTAT (clears statlstical
array), CONT, CONTRAST (display intensity),
COPY {files), CORR {correlation function used in
statistics package), COS, CREATE, DATA, DATE
{curtent calendar date), DATES, DEF FN {(define
single- or multiple-line user-defined functions),
DEF KEY, DEFALLT EXTEND/ON/OFF (sets math
exception traps), DEG, DEGREES, DELAY (sets line
and character scroll rates), DELETE (lines),
DESTROY {delete variable(s) and arrays from
mernory), DIM, DISP (display on the LCD screen),
DISP USING, DISP$, DIV {integer quotient division),
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DROP (a pair of coordinates in a data set used by
the statistical package), DTH$ (convert decimal to
hexadecimatl), DVZ (status of divide-by-zero flag),
EDIT, END, END DEF/SUB (terminate function
definition or subprogram), ENDLINE, ENG (set
engineering display format), EPS {epsilon}, ERRL,
ERRMS$, ERRN, EXACT (calibrate system clock),
EXOR, EXP, EXPM-1 (natural antilog minus 1},
EXPONENT, FACT (factorial), FETCH (g line
within current file), FETCH KEY, FIX {fixed
format), FLAG (returns condition of a specified
flag), FLOOR, FN {executes user-defined function},
FOR..NEXT, FP {fractional part), FREE PORT
(transfers RAM in a module from main memory to
independent use), GDISP (graphic display), GDISPS,
GOSUB, GOTO, HTD {hexadecimal to decimal),
IF..THEN..ELSE, IMAGE, INF, INPUT, INT,
INTEGER, INX (inexact flag status), IP {integer
part), IV (invalid flag status) KEY$, KEYDEFS,
KEYDOWN (indicates whether a key is being
pressed), LC (upper/lower case toggle), LEN, LET,
LINPUT (input an entire line at a time), LIST,
LOCK, LOG (natural logarithm), LOGP1 (logarithm
of arqument. plus 1), LOG10, LR (linear regression),
MAX, MAXRE AL, MEAN, MEM, MERGE (part or all
of a file), MIN, MINREAL, MOD (modulo}, NAME (a
file), NAN (not-a-nwmber function), NOT, NUM,
OFF (turns off the unit), OFF ERROR/TIMER
(deactivates previous ON ERROR or ON TIMER #
staternent), O ERROR GOSUB/GOTO (error trap),
ONL..GOSUB/GOTO/RESTORE, ON TIMER # (used
to enable any of three separate timers), OPTION
ANGLE/BASE/ROUND, OR, OVF (overflow flag),
PAUSE (suspends program execution), PEEKS, PI,
PLIST, PCKE, POP (subroutine stack to cancel next
return instruction), POS (substring position),
PREDV (predicted vaiue, used as a statistical
function), PRINT, PRINT USING, PRINT #,
PRIVATE {provides file protection), PROTECT (a
magnetic card track), PURGE (files) PUT
(character input), PWIDTH (defines line length),
RAD, RADIANS, RANDOMIZE, READ, READ #,
REAL, RED (reckiction to return a remainder), REM,
RENAME (3 file), RENUMBER (any part or ail of a
program file), RES {result), RESET/RESET CLOCK
(resets system flags and clock adjustment factor),
RESTORE, RESTORE #, RETURN, RMD (returns
the rerainder), RND {generates a random nurnber),
RUN, SCI (scientific notation), SDEV (standard
deviation), SECURE (protects a file from aiteration
or purging), SETDATE, SETTIME, SFLAG (set flaq),
SGN, SHORT (defines 5-digit precision), SHOW
PORT (displays type and size of all plug-in memory
devices), SIN, SQR, STARTUP (command string
that is executed when unit is turned on), STAT, STD,
STOP, STR$, SUB (denotes beginning of a
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subprogram), TAN, TIME, TIMES, TOTAL (of a
particular variable in a statistical array), TRACE
FLOW/VARS/OFF (debugging ald), TRANSFORM
(text files to program files and vice versa), TRAP,
UNF, UNPROTECT (remove write-protection from
a magnetic card track), UNSECURE (a file), UPRCS
(convert lower case letters to upper case), USER
(activate/deactivate user-defined keys), VAL,
VERS, WAIT, WIDTH, and WINDOW.

As you may infer from the instruction set, this
is a rich and powerful implementation with many
subtleties. For examnple, while the PEEKS function
will allow you tc examine memory (by nibbles,
since the HP-71B is a nibble-oriented machine), it
does not allow you to examine a file that has been
designated a "private” file. The built-in statistical
functions wiil be of value to many mathematictans
and analysists and save a great deal of work in that
area. People with special needs can create their
own sympol sets and redefine the keyboard to
reflect their requirements. The file handling
capabilities are superb. In summary, the 71B sports
an instruction set that will likely please even
hardened prograrnming professionals.

In fact, the instruction set is so rich that you
have to be careful not to trip yourself up. For
instance, you can control the length of time a
message is displayed on the unit’s screen through
use of the DELAY statement. This delay can range
from fractions of a second to infinity. Of course,
when you use a delay of infinity, you are really
opting to have the message stay on the screenuntit
the user presses the END LINE key. Now the
HP-718 has another feature called a “type-ghead”
keyboard puffer that allows you to enter
information before an input prompt even appears
on the screen. Guess what happens if you use a
DISPlay statement with 8 ODELAY of infinity and
later use an input staternent? It appears that the
END LINE input used to terminate the DISP1ay gets
placed in the "type-ahead” keyboard buffer. when
the following input statement is processed, it finds
that same END LINE character already in the
keyboard buffer and assumes that it means the end
of the input. Ooops: One way to get around this
sttuation is 1o execute a statement such as setting
a dummy variable equal to the function KEY$ just
before executing the INPUT directive. The KEY$
function clears out the keyboard buffer, thus
knocking out the troublesome END LINE charactey.

Aadd-Ons

Two optional devices that fit within the case of the
HP-718 provide it with the capability to rival the
HP-7S. The first such add-on is for transferring
information to and from magnetic strip cards. The



 — T oy e SRS

second is an HP-IL. (Hewlett-Packard Interface
Loop) adaptor.

The magnetic strip card device allows the unit
to use magnetic strip-cards. These cards are about
18 inches long and 3/8-inches int width. Each card
contains two 650-byte tracks. Processing both
sides of a card takes in the order of 15 seconds. It is
a convenient way of storing relatively small
programs and blocks of data.

Adding the HP-IL adaptor aliows the unit to
communicate with a variety of peripheral devices
ranging from video drivers, to several types of
printers and plotters, a mass storage digital tape

e P

drive, and other devices such as measuring and test
instruments. It is a relatively simple matter, using
such peripherals, to have the 71 serve as a data
logger, etc. The HP-IL driver software is provided
as part of the system software.

The HP-71B is definitely a first-class proguct.
If you nave professional requirements and can
afford its top-of-the-line price (sbout $500) you
will likely find it an instrument that provides a
great deal of a special kind of satisfaction: the
satisfaction that comes from owning a proauct that
exnibits far above average quality and capability.

REVIEW OF ROM SOFTWARE MODULES

The following reviews and commentaries were
provided by: Rabert Sutlift, 55 North Avenue. New
Rocnrelle NY 10805 Readers are advised that the
opinions stated herein are those of Mr. Sutliff and
gdo not necessarily reflect the views of AOVor its
editorial staff.

Introduction

Al the end of 1983, Sharp Corporation released its
long awaited line of Software Libraries for the
PC-15060 and/or PC-1500A. Each module is the
size of a CE-155 RAM module and occupies the
expansion port in the back of the computer. Only
ane module can be installed at a time. Denoted the
CE-500 series, each module adds 16K of ROM
memory, at hexadecimal addresses 0OD0H through
3FFFh. Although the ending address of actual
content for each module is different, the remaining
space cannot be used since it is ROM, The Reserve
memory space is controiled by the module, so that
in the PC-1500 the usual Reserve area is left free
for RAM, thereby giving a total of 2047 bytes of
USEY Memory in addresses 4000+ through 47FFH,
Each module contains programs and
subroutines, written in BASIC by American Micro
Products, Inc,, which are addressed by softkeys.
Each module comes with a detailed manual
providing operating instructions and exampies.
Modules can be found through mail order houses
and dealers ranging at anywhere from $25 1o $60
each, so a buyer should shop around! The main
advantage of a module is that 16K of programs are
loaded by a quick installation, as opposed to the
lengthy cassette inading procedure. Access time 1o
any program in the module is instantaneous. The
programs in any module {except SHARPCALC) can
be (L)LISTed in the usual fashion, aithough no lines
can be altered. The ROM programs act as though
they have been MERGEG into current memory. That

1s, new lines in RAM appear affer the ROM
programs when LISTed. Programs in RAM must be
iabeled and run by uwsing the label and DEF or
GOTO. The CE-150 printer must be used for
certain modules; for others, it is an optional device
and printer related prompts will not appear if it is
unattached. The moduies use the Reserve keys for
program selection and provide extensive prormpts,
default values, and recovery-from—-error traps. In
particular, defauit values often flash and rmake it
easy to rerun a problem by changing only certain
parameters. Some of the modules are excellent in
covering their subject matter, while cthers appear
deficient and contain programming errors. The
following discussion reviews severai of the
maodules.

Graphics Development (CE-S01A)

The Graphics Development module contains many
subroutines which aid the user in generating graphs
in X-Y coordinates, as well as two stand-alone
plotting programs. The subroutines are o
extensive that they cannot ali be listed here.
However, they can be grouped to show their
general purpose as follows:

1. Graphics Initiation Subroutines. These three
routines build a physical description of the graph to
be drawn by Iater routines. How much of the plotter
paper 1s to be used, the scale of the axes, and fixed
decimal places of numeric 1abels are all selected in
this section,

2. Plotting Initiation Section, Seven routines
allow the user to describe the graph paper and draw
it. The user specifies the intercept values, extreme
values, axes colors, major and minor tic mark
spacing, tic mark lengths, numeric 1abel intervals
and colors, label direction, grid line specifications,
and framing limits. This provides almost limitless
variations in producing a graph paper background
for a plot. By writing a program in RAM one can
call these subroutines to draw the graph paper and
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then piot a scaled function on the graph. The
routines are in such a way that LAXIS and
LGRID call all the others in this section. InLAXIS,
note that the labeling as described in the manual
does not work unless the axes have been drawn
along the lower and left boundaries; that is, uniess
y{inty=min(y) and (int)=min{x). If not, only the labels
at the ends of the axes are printed. Also, the axes
are drawn wherever x(int) and wint) specify; they do
not necessarily establish the origin. The main use
for these routines would seem to be o aid in
prooucing a graphing area on which to plot
functions or curves. Unfortunately, regaining your
coordinates (through "CURSOR™) and scaling a
curve to your graph is tedious work. The authors
nave inade it very simple to proouce 3 neat
graphing area but difficuit to graph on itt It is

Sample Grid Prooviced by OF-501A Moaule.
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almost termpting to tear off the graph paper area
and piot on it by hand, a sormewhat self-defeating
idea. Some this is saved, however, by MPLOT.

3. Plotting Programs. These are two very useful
function plotting programs called MPLOT and
PLOT. MPLOT is'a macroplotter which offers most
(but not all) of the options described in section 2
above, except that agrid patternis always used. An
error in line 20290 ignores the input color for the
graph area and always selects COLOR 0. The user
puts almost any number of functions to be
simultaneously plotted into program memory.
unfortunately, the form of a function is "FX="
followed by an expression where the independent
variable is the letter 1. Thus, to plot f(x)=x*sin(x)
the function is entered as FX= 1 * SIN(I). Confusingt
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But MPLOT {s still impressive. A macroplotter
allows boundaries for the plot to extend beyond the
limits of the printer page. The graph is then
produced in labeled sections which the user
detaches, cuts apart, and then pastes together to
form a plot of almost any size! when someone
complains that the CE-150 plotter is too small to
be of any use, an output of MPLOT is impressive to
wave in front of them. Altermate colors are used for
each function, so be sure that all pens are loaded.
Plotting can be done in 3 continuous or
point-by-point rmode. The number of points plotted
depends on the INCREMENT value. Note that this
value should be in relatives values of x based on
min(x)and max(x).

PLOT is an altogether different plotter. Several
functions can be entered, as well as a few
parameters, as in MPLOT. Most of the labeling and
graph area is selected automatically, drawn, and
then the functions are plotted in tnis single area.
(This program is the quickest way to plot a function
in this Hbrary.) Once the plot is completed, the
prompt "WINDOW?" appears. By entering the value
defining a rectangular area (the windew) one can
selectively enlarge areas of the plot! The plot is
Tedone, using the window as the new graph area.
Aggain, a smaller window can be selected, enlarged,
and the process continued. Since the axes are
continually relabeled, one can study the behavior
of a function in any neighborhood, conduct root
searches, study function intersections, etc. All
pens must be loaded since all are used.

The Graphics Oevelopment Library is

ies by of of the best manuals in the
module series. The documentation of subroutines,
labels, variables and parameters is extensive.
Many examples are given. This module offers
extersive exercises in graphics development,
though its chief assets are MPLOT and PLOT.

Business Graphics (CE-501B)

This module produces excellent business charts
which use the full capabilities of the CE-150
plotter. It also includes a curve fitting program!
Though the graphs produced are indeed smaltl, they
provide wual interpretations usually provided only
to those with access to a graphics departrment.
These little graphs can also be enlarged by &
reproduction center. The main attribute of the
Business Graphics Library is its eas of use. The
include:

1. Ple Chart. The charts can be selected as
lain (black outline, blank slices) or rulticolor
allowing for several colors and shadings). The user

selects the title and data for each slice, and
whether or not each slice is to be “exploded”



Sample Quiputs from Business Graphics (CE-016) Moatde.
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(slightly offset). In multicolor, each slice can have
one of four Colors and one of six types of shadings.
Once the choices are macde, the chart is
automatically drawn proportionally to the data,
and a {able of the data and percentages is listed.

2. Bar Chart. As in the pie charts, any bar can
have any selected color and shade. The user has
complete control over the titles which appear for
the total graph, two axes, and each bar. Bar charts
can be chosen to be normal, stacked, or grouped.
Usually, selection is made based on the type of
comparison of data to be made. The maximum
ruanber of data sets is 56. The maximuem character
length for each title in each set of x-datais 8 to
insure no title overlapping. Longer titles may be
used if adjacent titles are shorter. It is very
impressive 10 simply input the titles and data for
each set and to see such a precise graph be drawn
SO guickly!

3. Line Chart. Up to 12 lines may be plotted
simultaneously in 9 different dash pattemns. Up to
S3 data points may be plotted per line (depending
on the number of lines drawn).

4. Point Chart. The user can create a scatter
chart by inputting up to 81 points using (X,Y)
coordinates. Each point is plotted by an isclated
dot. 1t is useful to make a point chart to visualize
which type of curve fit best suits the data. The data
may also be read from or save to a cassette file.

5. Curve Fitting. The user inputs data and can
select any or all of the following analyses: linear,
power, exponential or logarithmic. Associated
statistics are printed and a graph of the data and
fitted curve is plotted, along with the equation of
the curve. Note that the x values m7ust be entered
in ascending order. Any x-value that is not in the
proper order will be omitted. Again, cassette files
may be used.

The Business Graphics Library is an excellent
module for its range of offerings and its ease of
use. In fact, Sharp now has on the market a
“calculator/plotter® which does the exact same
plots as this library, at almost the same cost as the
PC-1500!

Math(CE-505A)

This module tacklies some computational problems
in higher mathemsatics and yet contains more
programming errors than any other module.
Numerical input allows for the entry of pi,
scientifically notated, arithmetic, or function
values. The programs include:

1. Prime Factors.

2. Gamma Function. Note that the input 7must
have a value less than 71. This program can be used
to cornpute factorials.
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3. Polynomial Multiplication.

4. Hyperbolic Functions. Note that the input
must be less than 231, Inverse functions are also
computed.

5. Relative Minimum of a Function. There is
often compounded rtounding error. Repeating
minimal values are not detected. The endpoints of
a given interval are not considered in detecting a
minimal value.

6. Matrix Arithmetic  including ™Matrix
Addition, Multiplication, Inversion, Determinant,
and Scalar Multiplication. The maximum ailowable
matrix dimension in the Determinant and Inverse
programs is ten, There are also programming errors
in these two programs that cause the "SINGLLAR
MATRIX" error to appear even when there should
be no error. In the Determinant program, line 5410
announces this error if there is a zerc on the
diagonal from row 2 10 Yow n of the input matrix. In
the Inverse program, line 5527 detects an eryor if
any element on the diagonal is zero in the inverse
ratrix as it is being constructed; this certainly
occurs if the input matrix element A{1,1) is zero.
These are serious flaws, as the input matrix might
not necessarily be singuiar. A possible solution is
to remove all zeros from the diagonal by row and
column operations (which do not affect the
determinant} in the original matrix before it is
input.

7. Ordinary Differential Equations (First and
Second Order). The documentation is vague in this
section.

8. Roots of an Eguation (f(x)=0) Newton's
Metnod is used 1o approximate roots with user
defined precision. The user must input f(x) and,
optionaily, f'(x).

9. Linear Systems of Equations. Annoyingly,
the order of entry of elements of the coefficient
matrix is reversed from the input of the Matrix
programs. Also, if a program yields a “"NOT
SOLVABLE” message, one cannot retry the problem
using the “"EXIT(N}" option because the FOR/NEXT
stack is not cleared, thereby causing an ERROR 2
in line 20045. Instead, one must exit the program
and restart it. But more importantly, this program
suffers from the same problems found in the
Matrices programs. Upon input of a system to
which a solution opes exist, the program may
signal @ "NOT SOLVABLE" message! However,
when the order of equations is switched, or asingle
equation is muitiplied by a constant, the correct
solution may appear. This is due, once again, to an
error in line 21280 which causes the program to
halt whenever a zero appears on the diagonal of the
veduced augmented matrix as it is being
constructed. The problem is the programwners'



algorithm for producing the reduced matrix which
does not guarantee the correct ordering of the
rows. The error trap is therefore incorrect. Also,
their matrix reduction is haited when n-1 of then
variables are discovered; this leads to values for
X(n) which do not necessarily satisfy the n'th
eguation! These serious flaws render this program
almost useless. If the program signals “NOT
SOLVABLE", this may not be the case. If it does
yield a solution, this solution should be checked in
all the equations.

10. Non-Linear Systems of Equations. Two
nor-linear systems in two unknowns are solved by
Newton's approximation method. The user enters
the functions, their partial derivatives, ard &
degree of precision. Enter the functions as the
instructions on page 85 of the manual show, Not as
in the exarnples.

11. Integration. To avoid & cormmon problem of

numerical integration, investigate the asymptotic
nature of the function being integrated. For
example, y = 1Ax-1) 2 integrated from 0 to 2 will
give an error n=5, but a numericat value whenn=110,
while the true value is infinite.

12. Cubic Spltine Interpolation. The interpo-
lation point x must be intermediate between x(1)
and {n). Also, the entry of the value y" at x(1) and
) are crucial. They should not simply be taken to
Zero, as in the examples.

It should be noted that the 2047 bytes of RAM
are used extensively by a number of the programs.
Functions are entered as program iines with
confusing labels. wWhy couldn't a simple parsing
routine have been used for function input, as Radio
Shack did in its Plotter program? The manual lacks
documentation as to variable usage and uses

conflicting notation. The Mathematics Library
gftenmisses its mark as a useful 1ool.

ADDRESSING PIXELS ON THE PC-1500

This program was submitted by: Palrick L. Follet,
iniversity of Petroleun and Minerals, Depariment
of Cheristry, UPM Box 298, Dhatiran International
Alnport P.O. Box 144 Saudi Arabia.

one of the nice features of the PC-1500 is the
possibility of producing graphics using the GPRINT
instruction. Aimost unlimited applications could

Other than "try-and-hit” techniques, the only
way to get the GPRINT hexadecimal codes for a
desired pattem is to draw it on a 7 by 156 grid and
then transiate into hexadecimal using the "bit
pattern” of every colurnn. That process is guite
long and prone £o errors.

The GPRINTAID ROUTINE provided here gives
you the possibility of addressing every indivioual
dot of the screen with a flashing cursor that can be

be thought of, such as ographics games,  moved in any of 4 directions by pressing the

sophisticated messages or, more seriously, following numeric keys:

redefining the keyboard by adding new characters "4"  cursor left by one row

such as French accentuated vowels or Greek or nou Cursor down by one line

Russian alphabets. “6"  Ccursor right by one row

LT} r,i

Program: GARINTAIL 8 cursor upby one lire

3/90 58 2A 5A 88 3rDOC 2C 83 29 B? 3B2C B5 48 AE 73 3E78 B? 3A 81 82
3A94 6A 98 BS 08 3AFER BD 8B 6F BZ 3839 P9 BD FF AE 3B’C B3 BG 28 24
3A88 51 88 83 9 3RE4 36 83 BF AS 3834 723 B! 91 BF 3880 B3 PF BB 38
3RAC 78 75 2@ B3 3REB 7B 75 F39 B3 3B38 9L 48 B 35 3884 B7 3A Bl B2
3RAB B! AT 75 28 3AEC @1 B? SC 93 3B3C 89 87 15 AB 3B88 B3 26 2A 48
3ARg BD FF of 73 3AFB 3B QE 7’8 /5 2B4@ 78 g2 It St 3BBC 7B 2408 PF BS
36A8 B! <48 Y4 4A 3AF4 3E 4D B” 34 3844 3n BY B1 83 3898 @8 43 A4 P
3AARC B8 SA B8 6R 3RFB B3 BD A5 78 3B48 B7 15 A3 /3 3B34 BE a7 81 B3
3pB2 9B 55 CD 88 3AFC 73 FB Bl 41 3B4C B1 1E 9E 45 3848 @B 43 24 BE
3aB4 88 A5 CO 8C 3BBB 91 4C QE -8B 3858 9E 39C 546 9B 3B3C BE p7 81 14
3pB8 AS 78 75 1A 3BP4 75 S9E S5E 82 3854 15 839 23 58 3B8AR A7 7S @8 8B
3pBC 15 AB 728 88 3BA8 32 B3 16 AD 3B58 SE A6 54 14 38Ap4 12 AS 79 Bl
3aC@ D 88 CD BB 3BT 79 99 DS B? 3B5C aF 78 BB BL 38A8 B3 82 AF 79
3004 59 28 BE AR 3B1P 8@ 81 B2 B5 3860 B EB BE A3 3BaC 81 &7 7?9 F5S
3AC8 2A 88 B5 15 3B14 81 RE 23 @8 3B64 B35 BF @B EF 3BRA 92 41 BE a8
3ACC A9 73 31 FD 3818 BD FF AE 78 3B68 BE B? 3F SA 3B34 F1 SBE 4A BE
308 B8A CD 88 6a 3BiC @1 91 76 3¢ 3B6C B8 E9 7S Q) 3BB8 Bl 16 BE A3
3Rr04 20 BE AB 2A 3B28 3n R’ 38 89 3B78 88 35 26 FI 3BBC E4 BEf aB E6
'3AD8 88 BS BL E4 3B24 15 AS 79 98 3874 B9 @F BB 39 3BC@ BR A2 63 38

2R28 F9 DS E1 ©2
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Once the desired dot has been reached it canbe
turned on by pressing the number “S" key or turned
off by pressing the “shift” key (for correction). In
these latter two cases, the cursor will then move
automatically to the next dot below or to the top of
the display if the screen's limits have been crossed.
This feature allows the drawing of solid black area
or the erasing of an entire screen area simply by
keeping the keys down. Once the desired graphic
pattern has been composed, pressing the "ENTER"
key will cause the printer to produce the
corresponding GPRINT hexadecimal codes for
archiving or other uses. (The use of any other keys
except "break” is ignored.)

The routine is written entirely in machine code.

This code is fully relocatable. After loading the 306
pbytes in a convenient block of memory it is
suggested that you protect it using the command
NEW+START ADDRESS+307. You can then access
the routine by using CALL ADDRESS o1, even
better, by using the following BASIC line:
1 CALL ADDRESS : WAIT : GPRINT:END

This iine allows the pattem to stay on the screen
after the displaying of the codes until you press the
“ENTER” key again.

By the way, you can the sensitivity of
the keys (and the flashing rate) by modifying the
value in register UL at the addresses &3ACS and

&3AD#4 in the accompanying !istl.n?. (The vaiue 20
is used at these points in the listing.

Program Shel/ Garne.
199:REM She !l Game e left, usze 7B 2014140 L%
, 22 March 198 Fq 4A80P 385454541 S588: “test 1"IF 1(>1
a 238:PRINT "arrow. SPP3344443C490 THEN "test2’
1189:REMN Copuright To mave right a SiP:0%=.3:B3=FP$:($
1984 hy John R , use' 348: 1F 1=2THeN LET =L %
. Gibson 248:PRINT " the »r Zeidy = e 1Al ] 59 ke VR IR L0002
128:"S"CLEAR :01M ight arrow. 4980D38545454 1 THEN "test3"
X$(AIKB, Z$(A)X 0 BRO3B444438400 33p: a3 $:R$=| $:($
36: RANDOM 25@:°PRINT "shells 2" -P$
130: X$="PPBPRARARN" : With up arpow. 338:GPRINT X$,53;% 54Q: "1est 3"GPRINT
REM 4 Graphic Set $;58; X$;5%; X$;Qa$; X$; BS; X
Spaces 260:PRINT " she! 3BBIPRINT © Fin (0%
140:S5$="29287C CAC ls down with o d the 73 55@;{:R)1N‘[ v Ein
L7878 : REM Sh G 9. 6GPRINT Z$(8); A4 the PEO.:“
el 278:PRINT " arrow. 3BB:PRINT *." 56@: 22" IF INKEY$
158: L$="BEAFAFOF BF Preigs R mng 9983 "EX 1P InicE¥s SITTHEN Pzal
AFGFPEY :REM L the" =UUTHEN "XX" O 55g0 T N$=INKEYS
fted Shel | 280:PRINT “compute 4BZILET N$=INKEYS oop; yp ye-r Ry THEN
169:P$="GFERFAFGF 6F mowill hide th 418 1F N$="RYTHEN “randam”
AFBFBE" :REM Li  pea” Jrangan 59@: IF ASC N$=d
fted With Pea 29@:PRINT "at rand %287 1F ASL N$=§ THEN LET l=i-1
178:WA1T 129 om. Can you q THEN LEE =10l saps 1F 1 4BTHEN LET
182 PRINT e P 439: 1F I<@THEN LET =2
Shell Game"  3B@:PRINT " the ee 510: IF ASC N$=12
19@: PRINT " Cprt 1 cation of the 448:1F ASC N$-=12 THEN LET 1=1+1
984, John R. G pea?":WAIT B THEN LET 1=1+1 gon. 10 152THEN LET
ibson" 319: "random LET 1= d58-%Fgl>2THEN LET 10
280:PRINT " The PC (RND 33-1 & 6538: IF ASC N$=19
-2 is quicker 320:"down”IF l=g  468:1F A5C N$=Jl1 THEN GOTO "dow
than® THEN LET Zs(@) THEN GOTO “ue® -
218:PRINT " the ey <"78141414g8098 ¢78:G0T0 "down” 64@.GATO "uo’
e! To moue th 38545454 189g38 488: 'uptIF 1<50 s1aTUS |
e pea” 44443C4080" THEN "testl® B 14749
220:PRINT " to th 332:1F I=1THEN LET 458:A$=P$.:Bs=L$:($ o
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SHELL GAME

This program was submitted by Jorm R. Gibson, 924
Chagoman Drive #9, Colorado Springs, CO80916.He
explains it in the following manner.

Here is a simulation of the old shell game. The
arrows on the PC-2 are used {0 move the pea and
shells. Can you keep up? If you are in on the secret.
you will always know the location of the peal

The Effect

You can always find the hidden pea whether it is
hidden by a spectator or at random by the

computer.
The Presentation

There are two ways to present the effect. First, the
pea can be hidden manually so that the magician
must “guess” its location. (The other players can
have you leave the room or tum away while they
shuffle the pea around.) Altemately, press R to
have the computer randomly select a hiding place.
Either way, you as the magician will not be fooled.

Press DEF/S to execute the program after it
has been loaded. A short set of instructions is
followed by a display of three shells. To Jift the
shells and view the pea, push the up arrow. To move
the pea right use the right arrow. Use the left arrow
to move the pea in that direction. After you have
positioned the pea where you want it, use the down
arrow to cover the pea.

Note: The program is running continuously in
order 1o read these control keys. Thus, 1o stop you
must use the break key,

The Secret

In this trick, the computer is your accomplice. It
signals the location of the pea using the word "pea”
in the display. If the upper left corner of the letter
“p” is missing, then the pea is an the left. if the pea
is in the center, no signal is given. wheni the pea is
on the right, the upper right corner of the ais gone.

Diagram Secret of the Shell Garne!

Pea is under left shell:

Pes is under middle shell:

Pea is under right shell:

R e e L S S 7T
BINARY MAGIC

This program was submitted by Jvn R Gitson, 924
Chapman Drive #9 Coloradp Springs. CO 80916.
John has the following to say about his program.
This program can be enjoyed on three levels. To
the cornputer newcomer, this program can be
presented as a magic trick. It is impressive both
visually and intellectually. On the second level the
student will find it a practical demonstration of the
binary numbering system. Play around with it for
awhile and you will have a much better
understanding of how this counting system works.
Even advanced computerists will be amused by the
program as it is unsurpassed as an exampie of PC
graphics.
The Effect

A spectator selects a graphics object from those
displayed (16 total). The person then answers four
guestions (truthfully) with a yes or no. The psychic
computer then reveals the object the spectator had
inmingd.

The Presentation

Load the program and hit DEF/B 1o execute. Some
instructions will be displayed, followed by the
graphics symbols. Choose one. Press the ENTER
button. The computer will ask whether or not your
symbol is among the ones displayed. If it is, press Y
and the ENTER key. If not, then press N and the
ENTER key or aitemately just press ENTER, This
process is repeated three more times after which
the computer reveals the object that was selected
2{4 Ttgg spectator! To do the trick again, press

The Secret

The trick is self-working. Each object is
represented By a binary number frorn 0000 {male
symbol) to 1111 (female symboliwhere D=no and 1

= yes. See the accompanying diagram,

Diagram 772 Secret of Binary Magic!
0

2=1
i
2=2
2
2 =4
3
28—
D 1 0 1 = decinal Five {(smile synbol)
Question One
Question Two
Question Three
Question Four
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Program Sinary Magic:
188: REM Binary Mag gour " 5 578: REM Male, Hear

‘e, 12 March 1 258:PRINT “ symbol 488: INPUT " Here( 1, Swirl

954 Jill be revea Y, N7 I XS Sgp:NaTa "Ar3654343
112:REM Copyright led!™ 419: 1F X$="Y"THEN 364943368020",

1984 by John R 260:PRINT " Press LET N=N+4 "PARI474EPF4F 4

. Gibson entar to conti 42R:CLS ixX$=" " 7a30RRR", "BR1IC
1208: "BYCLEAR :0DIM nue , " 43p3: GPRINT O%(8);0 2ESRSFSB2E 10809

N$(15)%20: 270: "GUWAIT A:iN=B $(9);0$C12); A% 26"

RESTORE 28@:FOR 1=RTO 14: (11>;A$C12>;9% 59g:REM Claver, Go
139:FOR 1=0T0 15 GPRINT B$C1); Loy snEl g as hiet, Smilely
149:READ A$CI): 29@:BEEP 1, 1, 4: § o 620. DaTa "gBB3594F

WNEXT 1 NEXT 1:WAlT 440;: INPUT ©  Hereaf AS4ESAR3PARA",
158:WB1T 134 3PP: GPRINT A$C155: Y, N)TPY i X$ "ARABIEZ222223
16@: PRINT ° B WAIT B a5@: 1F X$="Y" THEN £ApBgRa", AB30

nary Magic" 31A:GPRINT A$dl)5Aa LET N=N=+8 2824222428388
17P:PRINT " Cprt | $¢23;N0%(5);0%¢C 468:CLS X$=" Ag.

984, John R. G 7rias(y;nscll 470: 0k 1=170 32 61A:REM Phone; 5Au

Hyeor Y;A$C13);88015 480 BEEP 2, 258, 2: ore, Triangle
180: PRINT %  The P )3 . GCURSOR 689 520:0aTa "ARCFSDPE

Eop Wil auess 320: INPUT * Heeel 459:GPRINT "1C1CIC 272 2F507FIBGBRY,

the" Y, NIJ?U; xS 1CPF3EIC2882"; "PR1C224141412
19:PRINT " object 338:1F X$="Y"THEN 588:GPRINT A$(RND 21080828", “PI8
you are think LET N=N+l ¢Trd= 135 1C2AZF6B7F2A1C

ing® 348:CLS 1X$= $1P: GPRINT "90@81C 28"
20@:PRINT " of, C 359:GPRINT A$C2);4 3EZFICICICIC" 638:REM Die, Lircl

hoose a symbol $(3);A8C6) ;80 529 NEXT | e, UFO

F ot 7;03$C122;5;0%C]1 532:PRINT "You are B4B:DATA "2BBBIEVE
218:PRINT " those 1);n$(14);5R8C thinking of 1 PEFESEZ41200",
displaged. Pr 305 . he " uW@1T "@R4PSBIE2BIF2

N 168 INPUT " Here( 54p2: GPRINT A$(NY: B3E£7848", "ARAS
220:PRINT " ente Y, NI?"; XS CLS 1422422140800

~ key. Answer 379, 1F x$="Y"THEN 3$5:C0TCQ "B" pg

v LET N=N+2 562:0ATA "2A3R4848 6R6:REM Cup, wWumpu
23@:PRINT "auestio 388: CLS i X$=" 4B35Pp2B/RBRA"Y, s, Diamaond

v s o g, S80ELRRINT Asldd e "PABRBE112142211 66R:DATA '"28B62379

VE o $¢(5);08(6) ;A% 1PEBBRBR", "B8B4 299628080808"
24@:PRINT “na (N 2);A$C12);Aa%$C] 324A01429261998 REM Female

olus ENTER and 3);A$C142;A%C] a9" STRTUS | 1724

INSIDE THE PC-1500

applicable to the Radio Shack PC-2). These
routines are capabie of performing many useful
functions when cealled as machine language
subroutines, etc. Norlin has spent a great deail of
time gieaning this information and providing an
easy Lo read summary of their uses. The next page
picks up where the previous article left off — in
the midst of presenting information on binary
routines.

This is the third part of the current series on the
Sharp PC-1500. The information is provided
through the efforts of Niin Rober, 407 Mot 15t
Averne. Marshalltown, 1A 50153, we pick up in this
issue from where we stopped in PONVIssue 32, That
is with a continuation of synopsis of a number of
the routines contained in the ROM of the PC-1500.
(Of course, virtually all of this information is
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BYHARY FORMAT IH A

The followins format iz uzed For data in F@E:

YREd  Br. identifuind PA as contaivning binars
YHES  Firzt bhote of odata
FHEEAE  Secoond bute of oata

Nata in this fFormat may not be used 325 infut for floatinS-point
arithmetic routines, Tt maw, bowewver, constitote the contentzs of a
variable: BASIC rovtines will ooreectly interkrest 1t

Sulbrmntine T9ET storez the contentz of L into PG, in Binary foemat,

Follmsing evecution, H will contain UL, Y and 1l are unchanged,

Zukbrontine DP9ED stores the byte Podinted o by ¥ dinke BA. in binard
format,  Fallowing ewecuticrn, L will contain that same bute: 1H
i1l cortain 89, Y iz unchanded,

THARACTER STRIFNG ROODT T HE =
STRIMG POINTER

H ztring Prointsyr in FE kaz the following format:

Bd DA, identifyind BR az a string Poinher

S High hute. besinnin® addeess of shrins
SRS Lo Bute, beginnind Address of steinm
TRHAT  Hiember of eslaracters in shieing

Call 24 CTIEAFY ztopres 3 ztrind Pointsr into BE, bakin9 2 oaz the
heginming acddress, avd B oas the Tevngth of the strivg, Y 12 unchand

Inid

m

Calt NG CDEERTY loads # owith the addre=z, and UL and B with the
lenath of the string Pointed o be FA, Fedister Y is unchanded.

Zubroutives TB42 will coPy the strind befinning at #, containiag UL

Characters, inta menord Bedivmin® 2t addrezz Y. Bfter execution. Y
Will comtain the addresz:s followivd that of the lazt character stored.

ECLTVRLEMTS OF BRSTC FLMCTIONS

c1 Sheing ivkot. momeric cutPut.  Prior to execotion. FA must ocontatin

3 Pointer to the striceS: the cgmerics resolt will be elaced into RA,

-

tad REC Zubreoutine DEDD, Prececs by loading YL owitk £R. Rezult
ill ke in bivnary format,
thi LEM:  Subrouting DRON.  Precede by loading YL owitkh 84, Rezult
Mill be i Binars Format,
o WAL Subrostdine DRNT, Rezoult will be din decimal,

r2y Mumeric inkut. strivg outPugt,  Peior bto evesutdion. BE must contain
numerie daka (either hinary or decimal Formats, and T894 must oo
1. FollowinD execuhion., FA ill covtain 2 Poicher 0 the resulting
strins. andd UH will contain sither 88 or an error oodde,
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Cay CHREE:  Subrogrine TREL. 01 is Placed into PHBD, instead of Tl
Tkl BTRE:  Sobrcutinge DSCF,

Subootivg DEFS will comPare the tuno stein2: indicated by strins
Foivters in B and B2 (here dezignated as EOE and R2%),.  The comPiarizon
papformed will defend on tle contents of & a3z £ollows:

A=0F: RAEIR2ZE A=&a4: FROFE=REIE
A=11  RAECR2f A=0%' RO =REZ%
A=(2: FAF:-RZF H=0F T RRES=RZE
£ the tezt condition 12 met, BE will covnkain 1 with £1a8 2 clear;

obtherwize, BL will contain 6, with 139 2 zet, EZ2 will be unchanied,
CHOTE: ComParazons uging A5 or 6 will rot work witk BOM version AAL1, D

W T HEBEL E = L =B EBEY B L
LICHTIMG A HAMED YARIRELE

A owariable specified by its name may be logabted ke Call BE cDdel >,
Frecedlng exscation, the wariable zonght muzt be shecified, according
e Bl Following roles:

c1r UM must aontain the RSCIT codes for the first character CH o 23
of bhe name of the wardable., C®C 0 apd ®@FC 3 may ot be used here,
CE2Y For one—character nams: UL must contain zera,  For bwo-character

names, L. must contain the HE
that when the zecond character
CE I a8 ztrding wvariabkle is

I ¢ode for the zecond character-——swospt
iz 8t 20 UL shonld contain 16 to 15,
shecified, UL must be ifnoreassd e 20.

it a dimegnsioned variable, by 854,
rds When 2 sivale subscrift iz used. 91 must be ztorsd inho
ancd KE ezt contain the walue of the subsoribt Cin decimall,
CE1 When a double subscorift s uzed., @2 mazt be stored into
The firest zob=crirt Cin decimal) must bBes Pushed inta the BRESIC .:|
stack s the zecond subzoript Ciln decimal? mush be containsd in RO,

2
e
oV
F]

=
*.'i.t i

P gl
[T
.

Tz data buetes must Follow the initruction calling thiz subroutines,
The fairat of theze tuo Pazzed butes shogld ke SR, Followind execobion
cf Dall Bk, U owill conkain the belinning addrw sz of the wariakble, Hlso.
FE will contain a wariable Pointer, havind the followiad format:

T

Hizb bhete af wariabls address

L bste of wariakhle adﬁrw,m

Lenath of steing wardabls: 88 1if numeric

RNERL TR | BN

§ g =] =
b I e O )
P oy By e

1f subzerift iz boo larde:, or 32 subsoripted wariable waz nob
Fraviogzliy dimensioned, the return address iz incremented be the secovd
erd bute, with UMW containing an error code. I an won~subscripted

Previogsla—undefined wariable waz sovaht, TAYS-FREE will contain the
codes For the variable nams, with 28 added to the fiest code,

:‘u

'3. .::'
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LOATIIHG B WITH WARIARLE COMTEMTS

Fall BE (D4E1r may be used to load RB with Lhe conbents of 2 wariakls
shecified by nams, FPreceding execubion, the wardiable soudkht muzt be
EP erified according to the same rules used above.

The firest of two Passed butes muzt be 52, Foliowing execution, RO
will ronbain fosstic data or 3 Pointer to a strins,s A Aetermlpesd Dy
tie wariable sPecified.

1F a aubeckikt iz too large,. o 3 subscrifted variable was nob
prewinusly dimensioned. the return addresz 1s incremented ha the secomnd
pazsed bats, with UH containin® an ereor code. I¥ aﬂ_ﬂnn"vﬂbwlrlpfhd
prewings le=ondefined variable was souwdki, REQ will comtain Terd.

CLEFRIHG VYARTHBLES

Subroptine IASE clearz all BRASIC wariables. Mo chanze in Y.

H
i
T
u

n
133

Subrontine A9 clears Main-memord wariablss only, by rezetbing Lhe
Staprd of Yariables poinber ¢PEST-PEIAN, Ho chandg 1n w. Yoo Ll

TIME ancd FEFAHIDOM HUOMEBER
TIME CFORMAT USED BY BRZICY

Subrautine JESZ cobies TIME into RE. in the same format pzed By
BESIC,  Fegiztersz #H and YH will contain PR followin® eageibh 4 o

Subrcutine DE1D shores BB inko TIME. with RE Qiven in Lhe same
format used b BASIC,  Ons dats byte iz Fazsed to this spbrogtins: it
iz added to the return address i¥ FR sPecifisz TIME incorrectly

TIME CRLTERMATE FORMAT?

Mata mad be travnsferted betusen FE and the fimer with the Following
format gsed iy FEAC

THAA Mot used

THAR1L  Hab ez

TEAD 1ot pubblesmentb aurber Chexd s Zad vubble=wusek das (8 to 2
TEHAZ  Hate of menbkh Cdecimall

TEHAG  Hour 08 to 230 decimal)

THES  Mivuts (8 to BY decimal’

THES  Second A to 539, decimald

PHAT  Hiot used

Zubroutine ES9A cofiez FE ivto TIMED 2 and ¥ are unchanzed.
Syubroutine ESE4 cobigs TIME into RB: A and Y are wnickanzed.

RANLICHY HLMEBEE

Sukroutine FEOD Places RHD (R . interPreted asz in BAZIC, into EA,
The tandom member iz eeflaced By its mext value,  Botkh B2 and RE are
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preed s Mg YH Wil covhain TA followines exscution,

Fall B0 CFE1IEY reRlaces the eandom aember Clocated YERG-TEES . 1w

Al Foemats ke 4+ owalue., Proceds ke loading MH and YH with
Follomind ey coEM g YH will conbtain TR, The conternts of

bustle BB aped B2 will e ckayded.

FEADI G TS PR B T

ESVALUATION O EAFEESZI0ON TH BRET0

rn 3 ewkreession sPecified b BRASIC code.

Call DE <DEDF T swaluabe ]
; Ac contained in Y. The resolt iz Placed inho K.

ivnine At b A ] .
- BHSTE empre sy 1w berwminated by oany of ke codes BB Crell s,
CEMTER Y. 20 doommare SH Ceolon?, oF a8 Commiocolofns,

Thaz inabruchion calling this subeoutine must be followsd by 3 data
beater, whiich will be =) Py bl retorn addeess Twibth UH conmtzining an
appraledate eveor codel UF an SPror GoOTurE.

Ehpmer i resilhs abhaived Srom ARHD. O HOT. RS, LEM. PUIHT;IPEEHs
mee FEEKS# are 1w sifned bhinarsd obher momeric Peaqltﬁ_ara'in deczmalf
Strivgm pesolts are e o as strind Pointers in FA. with the strind

iteelf located in the Steing Buffer,

COMYERSTION OF HWEX CHREACTERS T BYTE

Subeoich i ED9S loads B owitk g bdte debermined be oa Paily of oocss
for e digits, located starting 3t addesss X, Codes for charachers
Flwre tharn B=3 o A-E will clear £13% 0. 219n2lin® an error,. A ter

i
Eiame ¢ owill Pailnt to the neet oaddeeszs ¥ oaned 1 oare unchan@ed.

Lot

CLETFARCIR IR B O FPROOGRAR L TMHE

sz o bhe address in memora of the BRZIC
ferimaly iz ocontained in L. The ssarch will
acdidress dndicated by the START OF BASIC Jor START OF BATIC
Th il evd iF a8 shob bube iz encounbersd,

same subroutive will ssarch for the lirg with 8 sPrecified label,
= LM st ocenkhain FF. and BAR mest contain 2 steind Pointer

v bhe shrding Foraivng the lakel soushbt, I receszard, 2

Will bypazszs stopf butez, conbinuing wohil EMIN OF

Ty wither cose. iF the ling soushit iz located. the addrezzs of the
at in that line is Placed inbo PERE-AT,  CThe addressz at
= n nomber bedins iz less than that sdedreszz bu 3,0
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"THE PORTABLE" ANNOUNCED 8Y HP

Hewlett-Packard Corporation, a company that has
been becomning increasingly aggressive in the
personal computer market, has now announced
availability of a new, nine—pound, notebook-sized
computey that the company refers to as "The
Portaple”. Model-wise, it is knownas the HP-110.

The new computer features a flip-up, 16-line
by 80-column liquid-crystal display. The display 1s
bit-mapped, having 480 by 128 pixels, and can thus
support graphics. The flip-up display is adjustable
to any desired viewing angle. Display contrast is
controlied from the keyboard. The full-sized
keyboard has 75 keys. Eight of these are designated
as special-function keys.

Pernaps most notable about the new portable
machine is the massive amount (384K) of software
puilt-in on ROMs. The Portable includes the
popular "1-2-3" software package from Lotus
Corporation. This program provides integrated
spreadsheet, graphing and database management
capabilities. Other software included in the unit
serves up fundamental word processing capability
and communicating functions. There is also a
"personal Applications Manager™ executive-type
program designed to make it easy 1o set up and
manage programmed operation of The Portable.

A similarly large amount of user RAM memory
(272K) is provided in the unit. A user-selectabie
amount of this RAM can be designated as an
"electronic—-disk,” with the balance serving as the
user's active memory area. Since the standard
operating programs are resident in ROM, virtually
all of the unit's RAM is available to the user for
manipulation of spreadsheets, memo files, and
other kinds of data.

The Portabie also contains provisions for
running  industry-standard ™MS-DOS  software
(Version 2.11) and can share data with HP, IBM and
other compatible personal computers.

The portable computer weighs less than nine
pounds, including a rechargeabie battery that can
supply power for 16 to 20 hours of continuous
operation. The special, sealed, lead~acid battery
(which is not replaceable by the user) is said to have
a service life in excess of five years. A unique
indicator on the unit’s display informs the user of
the amount of charge remaining in the battery at
any time. when remaining energy falls below 20%,
special precautions are taken to notify the user
that recharging is required. If battery energy falls
to a very low level (less than 5%) the display cannot
be activated. All available energy is then used to
conserve the contents of the unit’s CMOS memory.
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A fully charged battery can maintain the system’s
memory intact for over a year if the computer is
kept turned off.

when the flip-up display is closed down over
the keyboard, The Portable measures a scant 13 by
10 by 3 inches. A padded carrying case with
shoulder strap and handle is provided for ease and
comfort when taking the unit on a journey.

A built-in 300-baud rate, direct-connect
moderm enables the unit to serve as a terminal ina
large computer system. The standard Comimuni-
cations software supplied in ROM permits files to
be downloaded from a remote site and vice versa.

The Portable is extremely fast in operation
thanks to the use of a8 CMOS 8086 CPU. This is a
true 16-bit microprocessor and HP has it running at
a 5.33 Megahertz clock rate in The Portabie. Speed
of operation is also enhanced by the fact that the
operating software is built into ROM. There is no
waiting for disk loads, memory swapping, etc.
Switching between applications, such as running
Lotus 1-2-3 and then going to the word processing
package, takes just amatter of seconds.

The new traveling computer will be supported
by several fully-portable peripheral devices. One
is HP's new ThinkJet Personal Printer, a light-
weight, battery-operated printer that can be
connected to The Portable. The other is the
HP-9114A battery-powered 3-1/2 disk drive with
710 kilobytes-per-disk capacity. The Portable,
coupled to these two peripherals, can form a
complete desktop system or be used anywhere in
the field, operating entirely on built-in batteries!

Other features of The Portable include a
real-time clock and calendar system. This system
can keep date/time events anywhere between
January 1, 1980 and December 31, 2039. Built-in
alarm and appointment-keeping functions can be
coupled with the clock/calendar to track appoint-
ments as well as organize and find files by name,
time and date. It is even possible to have The
Portable turn itself on and execute a program at a
specific time and date.

Hewlett-Packard reports a number ofsoftware
packages, including languages such as PASCAL and
BASIC, will be available on 3-1/2 inch disks fo use
with The Portable.

The Portable has a list price of $2995.00 in the
U.S. The list price of the ThinkJet printer is said to
be $495.00. The HP-9114A disk drive has a reported
price of $795.00. Contact local HP

your
personal-computer dealer or phone toll-free
800-FOR-HPPC in the U.S. for more information.




REVIEW OF ROM SOFTWARE MODULES

This is a continuation of the reviews and
commentaries on the Sharp software moduies that,
originated in Issue 33 of ANV The views are those
of Rabert SUIfE 55 North Averve, New Roehelle
NY 10805 and do not necessarily reflect the
opinions of AONVor its editorial staff.

General Statistics (CE-502A)

This library offers a wide variety of programs in
statistics and is primarily intended for the user
who needs to analyze raw data, Norlin Rober gave a
review of this module in Issue 26 of AN Given
paired or unpaired data these programs compute
many of the statistics which, with the aid of
stangard tables, allow decisions In hypothesis
testing to be made. Statistical tables (or the
Statistical Distributions module) are a must when
using this library. Unfortunately, only numerical
input is allowed so that arithmetic, function or
coded values cannat be input (except in the ANOVA
programs). The programs include:

1. Means and Moments. These statistics can be
used 10 compute stancard deviation, skewness and
kurtosis. As Mr. Rober pointed out, there are often
compounded rounding errors. This can be reduced
by coding the data.

2. t-Test: Unpaired.

3. t-Test: Paired. Note that there is a typo on
page 61 of the manual which should read: “If the
statistic calculated falls awtsige this region of
acceptance...", etc. Also, the correct region in this
probiem should be(-2.262, 2.262).

4. Analysis of Variance: One-way.

5. Analysis of Variance: Two—-way.

6. Contingency Table. Just over 200 elements
can be entered in one run.

7. Mann-Whitney Rank Sum Test. This test is
comparable to the wilcoxon test, although the
formulas are slightly altered. As Mr. Rober noted, a
Shell sort subroutine labeled RS1 is contained
within this program and can be used by a user
program residing in RAM.

A rtoutine for computing normat distribution
values from values of z exists in lines 28205 to
28320, This routine may also be utilized by a user
program residing in RAM. Additionally, the first
five programs allow unlimited amounts of data to
be entered in a single run by using data bases. Data
is entered in blocks which fill the memory. Each
block may then be edited, summed, recorded and
finally discarded to make Yoom for the next block.

«Use of a printer is optional. If the optional

printer/cassette unit is not attached, then prompts
for its use will not appear.

The manual has many good points to
recommend it. It offers essays on the applications
of each program that both the novice and expert
will appreciate. There are extensive commments on
variable use, subroutines, cassette files, statistical
formulas, and suggested reading. The General
Statistics library wiil appeal 10 users who are
knowledgeable in the subject matter and who can
WwOTK from sampies.

Statistical Distribution (CE-5028B)

This library is intended as a companion to the
General Statistics Module ({CE-502A) just
described. The values generated by the previous
rmodule can be compared to standard test values
and evaluated by this rmoaule. This library contains
the most commoniy used lookup tables as well as
Interesting histogram and regression programs.
The module includes the following:

1. Histogram. This program classifies raw or
grouped data into up to 243 cells of any specified
width. Data bases are used to allow unlifnited
amounts of data to be entered. Data can be loaded
from o1 saved to cassette files. This program dces
not actually draw the histogram, but outputs the
cells with frequencies, means, and morments. Once
these statistics have been computed the user has
the option of comparing the histogram to any of
these classical theoretical distributions: binomial,
normal, Poissan, weibull or uniform, One can input
parameter values to be used in the theoretical
comparison or defauit to values calculated from
the input data. The expected frequencies of the
theoretical distribution which are output can be
compared to the observed frequencies, and a
chi-square statistic can be used to test goodness of
fit. If the null hypothesis is that the input data
come from a population having the selected
theoretical distribution, then an output chi-sguare
area gives the probability that this hypothesis is
cotrect. The higher this value, the better the
indication that the data does indeed fit the
theoretical distribution. There is a programming
error which fails to reinitialize certain values
whenever the error indicator “EXP.FREQ.=0"
occurs. Though the program seems to go o a
recovery point after this, make sure {0 break the
program and reenter the data in order to assure
correct results, There are also several instances
where a “recovery from error” leaves the user at a
different point than where the error was
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encountered. Annoyingly the program must be
redone from start. Finally, depending on the
selected theoretical distribution, there is
sometimes considerable rounding error in the
chi-sguare values.

2. Binomial Distribution. Given a number of
trials and the probability of success in each trial,
this program computes the probability of any exact
(or fewer)number of SLCCesses.

3. Poisson Distribution. Given the average
number of successes in the run, this program offers
the same probability as the binornial distribution.

4. Normai Distribution. This program relieves
the tedium of using the standard z table. One can
jnput z-value and obtain left- and right-tail
probabilities. Alternately, one can input a right-
tail probability and obtain the corresponding
z-value.

S. Weibull Distribution. Upon input of the shape
and scale ters, one can enter a point and
obtain the rignt-tail probability or vice versa.

6. Exponential Distrioution. The previous

rogram i$ used to compute this variation of the
weibutl distribution,

7. Chi-Square Distribution. In measuring
variance, the degrees of freedorn and chi-square
value are input and the right-tall area is output.

8. Stutent t Distribution. The degrees of
freegom and test statistics determine the left-tail
probability, not the two-tall probability as the
manual states.

9. F Distribution. Given the two degrees of
freedom and the F statistic, the right-tail
probability is computed.

In programs (7) to (9), it is the inverse procedure
that is needed in most applications, namely,
inputting a prebability value and obtaining a test
statistic. There is no provision for this operation
However, inverse algorithms are not very accurate
and sometimes are not avallable. It is easy to get
used to using the programs as they exist in order to
get results. The user who is determined o use the
inverse procegure can easily add a RAM program
to approximate inverse vaiues using the programs
inthis library.

10. Multipte Linear Regression. If a variable is

t to be a linear combination of several
independent variables, then this program will
approximate the coefficients in the functional
expression. The user enters cbserved data points
and the program computes the linear expression as
well as correlation coefficients and other
associated statistics. There must be more data
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points than the number of independent variables.
This program can be used for a single linear
regression by using only one independent variable.
This program uses a routine called INV to compute
the inverse of a matrix. This routine may be used by
a program in RAM. However, in computing the
inverse of the correlation coefficient matrix, the
same algorithm at that in the ™Math Library
Matrices programs is used. This procedure contains
an error and $0 the same Kind of problem may occur
nere. An "INSOL.MATRIX" prompt may appear
even when a solution does exist. Switching the
order of entry of data points may help.

In all of the mentioned programs of this library,
function and arithmetic values can be directly
entered as input. The printer is optional and
printer/cassette related prompts will not appear if
it is not attached. The good quality of the manuai
repeats from the General Statistics Library
manual. The programs are straightforward to use,
but the user will have to bear in mind the errors in
the Histogram and Multiple Linear Regression
programs. Although not technically a glitch, one
other thing is annoying. Titles for eachdistribution
are set up so that each program can announce itself
when chosen, but they are utilized only when the
printer is attached!

Finance Module (CE-S04A)

This module contains a wide (and rteiatively
unassociated) collection of programs meant to aid
in financial decision making. The programs will
appeal to many different users, although any
particutar person might find only one or two of the
programs Of interest. There are anmuity, days-
petweer—dates, and cash flow analysis programs
for bankers, bond analysis for investment analysts,
a rent-buy program for real estate investors, and
machine repiacement and depreciation programs
for business managers. In ail these programs, onty a
limited number of key quantitative factors canbe
taken into account. The output should onl{ be
considered an aid, and not authority, in decision
making. As the adage goes, there is no substitute
for experience. The seven programs ares

1.  Amruity/Anruities Due. This extremely
versatile program handles the five variabies used
in ordinary annuity computations: the principle
value PV, future value FV, interest [, number of
payrent periods N, and payrment per period PMT.
Upon input of four variable values, the unknown
fifth is computed. An option allows payrments to be
computed at the beginning or end of the



compounding period. This handy program is built
into business calculators, such as the T1 Business

Analyst. The PC-1500/A goes one step further by
printing out an amortization schedule on the
plotter! For example, consider a $6,000 car loan
made by a firm offering 10% (annual interest)
financing. If the loan is to be repaid in semi- annual
installments over & period of three years, the

er calculates an instaliment pavment of
$1,182.10 per half year. The instalirnent schedule is
printed and the total interest of $1,092.62 can be
adoed 1o the loan t0 find the total repayment
amount. This program can be used for mortgages,
loans, savings accounts, investments, etc.
Compound interest problems are handled by letting
PMT equal zera. All variables can be printed by
pressing P. The payment schedule can be printed
for any interval of periods specified by the user.
One item not mentioned in the manual: you must
press E to exit the program.

2. Depreciation. This program gives the figures
for a depreciation table on an item over a period of
time, based on its book value, salvage value and
expected usefui life. The user can select the
straight line, declining or sum-of-years method of
depreciation, making this program great for tax
purposes. If the declining method is chosen, the
user can elect to use a crossover to the straight
line method <o that the depreciation will be
optimized. The crossover is calculated and done
autornatically! A few other inputs yield the output
which consists of four (Lrexplained by the manual)
guantities each year: ACUD = the accumulated
depreciation to date, DEP = depreciation this year,
RBYV = revised book value (of item at this date) and
ROV = revised depreciation value (= RBY - salvage
value) A six year depreciation table using the
declining method with crossover is shown for
illustrative purposes. The example assumes an
item with a book value of $10,000, salvage value of
$1,000, a S-year life and declining balance rate of
120%, with the purchase occurring in June.

3. Machinery Replacement Analysis. Enter the
useful life, interest rate, price, salvage value and
operating costs of a new machine as well as the
same data for a machine already in use, and the
program compares the expenditures on each for the
rernaining life of the existing machine and declares
which option is better, i.e, whether or not to
replace the exsting machine. This program
actually states the decision for you, but the user
should simply take this as advice. Any itermn that
wears out can be considered as a "machine” in this

program.

4. Days-Between-Dates. Used by bankers (and
computer show-offs), this program will accept any
date and output the day of the week on which the
date falls. Altemately, it will accept any two dates
and output the number of days between the dates.
Certain restrictions exist on aillowable dates due to
calendar changes made throughout history. The
user ¢an select 360- or 365-day years (366 on leap

5): Rent/Buy Decision. Consider the decision of
buying a house or renting a dwelling. Thirteen
inputs are made about the house and rent
alternative. Ten output values give the yield (rate
of return} gain or loss over the rent alternative as
well as the break-even vaiues of each alternative
over the other.

6. Bond Analysis. The user inputs data on a
bond, such as purchase and redemption dates,
compounding period, type of bond, interest rate,
cali price and accounting period. Based on a $100
bondg, the program ther cormputes the percent yield
when given the purchase price or vice versa. The
user even has the option of asking that these
computations be made before or after the tax yield.
when this choice is taken, then the user must enter
personal income and capital gains tax brackets!
This handy program quickly computes the purchase
price necessary to give a $100 bond value at a given
percent yield. This can be used {o classify types of
bonds according to yield value. The inverse process
provided by the program is more useful. The yield is
computed based on a purchase price for a $100
bond. If the purchase price exceeds $1060, then the
bond is being bought "at a premium®, There is atypo
in example 2 in the program’s manual (the yleld is
being computed, not the purchase price).

7. Cash Flow Analysis. This program outputs
the net present value (NPV) or financial manage-
rment rate of return (FMRR) for a grouped, variable
or graduated cash flow analysis. Up to 100 cash
flows can be input for a single analysis. The inputs
vary with the type of analysis. The NPV or FMRR
can be used to judge the profitability of a project
based on an initial investment. The FMRR is used
when one needs to take into account cash flows
generated by the investrnent, reinvestment
amounts, and short- as well as long-term
investment rates.

In all of these financial programs, arithmetic
and function expressions can be used for input.
Cutput is always rounded to two decimal places.
Sometimes more decimal places are needed (for
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example when dealing with interest rates) and can
be obtained by recalling the variadle values from
locations A to Z. Although no documentation is
given for any program except Bond Analysis, it is
easy to find where the variables are stored by
recalling A 1o Z. Use of the printer is optionat inall
programs. Due to an oversight, whenever the
printer is selected it is left in the GRAPH made.
The manual proviodes good examples and
sumrmaries, though it could use mare explanations
on the use of the output in decision-making. The
programs overlap in oifferent fieids of financlal
management. In ail, the Finance Library offers an
interesting potpourri of financial applications.

SharpCalc Module (CE-507A)

A spreadsheet for your pocket computer? Here it
is! Although SharpCalc can't match the speed or
versatility of a Multiplan, it certainly shows off the
capabilities of the PC-15S00/A and its printer.
Many people choose a pocket computer for their
first experience with a micro, so SharpCalc can act
as an intyoduction to spreadsheet analysis. For
pecple who use their pocket computer extensively
in the field, Sharpcaic can be an impressive tool for
on-the-spot  analysis. (Even though any
spreadsheet takes time to set up, the great
advantage of CMOS memory is trat the
spreadsheet is not lost when the computer is turned
off]) The entire program is loaded by a gquick
rmodule installation. The printer is optional since
any cell (and even @ mock-up of & TOW) can be
displayed on the LCD screen. However, use of the
printer enables one to elaborately print out the
entire spreadsheet, compiete with tities.

The program is not available for listing in the
PRO mode or by use of the arrow keys. The main
body, however, is written in BASIC. when the
module is installed and the computer is in Reserve
Group 1L the six softkeys become direction keys for
moving throughout the spread- sheet. Fifteen
remaining keys, when used with OEF, activate
program sections. A plastic template is provided to
fit over the keyboard and show the operation of
pach defined key. User RAM is used up quickly Dy
this program so do not plan on any resident RAM
programs. Unlike other modules, there are no
flashing default values provided for inputs. Thus,
every question put forth by SharpCalc needs a
typed response. The program contains extensive
prompts, cues and responses in a very friendly
manner. SharpCalc, through its well written
manual, is a snap to learn!
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A spreadsheet consists of a table with rows and
colurnns, each location of which is called a cell.
SharpCalc allows up to 225 cells to be setup witha
maxirnum of 26 rows (labeled 1 to 26) and 26
columns (tabeled A to Z). For example, the ceil in
the fith row and sixth column would be dencted as
0SF. The home location is 01A. If many relations
are defined (see below) the size of the spreadsheet
might have 10 be reduced.

The first task that must be gone in order 10 use
the program is to "set up” a spreadsheet. Once set
up (sized) it cannot be altered by adding or deleting
rows or columns. The display "windows in" on one
cell at a time. The user moves the window using the
GO UP, GO DOWN, GO LEFT and GO RIGHT keys.
GO HOME sets the window to 01A, while GO LOC
may be used 1o jurnp to any specified cell. WINDOW
shows an entire Tow of the spreadsheet (in groups of
7 cells) using clever LCD graphics to display the
row number and ingicate the contents of each cell
using abbreviations. This display also denotes
which cell the window FOCUS cormmand is On.

The next step is to use the FILL IN mode to
define the contents of each cell. A cell may contain
a numeric value, a string up to four characters in
iength, or an arithmetic or funclional expression
involving other cells, called a relation. The latter
concept is what makes electronic spreadsheets so
popular.

SharpCalc aliows the following relations:

1. The operations +, -, %, / and ~ (exponential)
on two cells.

2. Operations involving a constant. A constant
must be assigned a value. That value may be used
repeatedly throughout a spreadsheet.

3. Functions on a single cell, such as SIN, COS,
TAN, LOG, LN, INT, ABS, EXP, CHS, FRA, PCT(%),
%CH, COPY, SGR and CUB (cube). For example, cell
078 could contain FRADZC which would direct
that the program find the decimal fractionat part
of the numeric value in cell 02C.

4, Row/column operations or functions on
multiple elements. The following kinds of
gperations may be performed on any consecutive
elements in a row or column: +, -, *,/, , AVG, ANB,
MAX, o1 MIN. For exarmple, cell 048 could contain
02A@ANB10A meaning find the average of the
non-zero numbers in the column elements 02A
through 10A.

Once the cells in a spreadsheet have been filled
in, the user may verify the contents using the ViIEW
IN mode or the PRT INPUT mode, if a hardcopy is
desired. All parameters such as the number of Tows,



columns, relations, etc., may be checked using the
VIEW CONFIG or PRT CONFIG directives.

The spreadsheet may be evaluated by either
Tow oI column precedence, using the COMPUTE
command. The values may be viewed on
the display in the VIEWOUT mode. Altemately the
entire spreadsheet may be printed via the PRT
OUTPUT instruction. Additiorally, titlesof upto 4
characters may be filled in for each row and
colunn. Any errors fmay be located by the LOC
CHECK operation. Any section may be ended using
EXIT.

The spreadsheet may be stored on cassette tape
using SHT TFR to activate sheet transfer.
Likewise, a stored sheet may be loaded into the
computer. when the printer is used, the entire
spreadsheet is printed along with an inputted title,

Example Quiauts fram the Finance Modude (CE-508A)

Elther the inputted data or computed cells can be
printed. Any or all rows may be accented with a
line feed, underline (solid or dashed) and color.
Negative amounts may be specified to be output in
red. A two decimal place business format may be
selected. Finally, the entire spreadsheet may be
printed in any of three sizes! (The sheet is printed
vertically in sections.)

Some of the best spreadsheet abilitles are
provided by SharpCalc. The LCD is effectively
utitized to permit studying of the spreadsheet with
abbreviations on the side of the display always
showing which mode the user is in. If you own a
PC~1500/A and would like to experience
:pmdo techniques, SharpCalc is a simple way

000 so.

YEAR: 1
DEP 1298, 00
ACU. D 1293. 29
ROU 7898, 3d
RBU 2800. B2
YEAR: 2
AMORTI1ZATION SCHEDULES DEP 2112.99
ACU. D 3312.28
RDU 5688. 88
PRINCIPAL -658208. 80 RBU 6688. 22
INTEREST RATE 5,89
PERIODS 6.00 N
REGULAR PAYMENT 1182. 1@ DEP 1625. 14
ACU. D 4937, 14
ROV 4062 . 86
RBU 5862. 86
YEAR: 4
OEP 1625. 14
AcCuU. D 6562. 29
NO.  AMORTIZED INTEREST BALANCE RDU 2437.71
1 882. 12 302,28 5]112.98 RBU 3437.71
g 926.21 255.89 4191.69
g 972.53 2p9.58 3218.16 ]
4 1821. 14 160. 96 2198.82 YEQR- 3
5 1872.21 128, 38 1125.81 OEP 16235. 14
& 1125. 81 56. 29 8.020 ACU. D 8187.43
RDU 812.57
RBU 1812.57
ACCUM INT. FROM 1 TO 6 IS 1292, 62
ACCUM AMO. FROM 1 TO 6 1S 65200, 202 YEAQR: &
DEP 812.57
ACU.D 9903, P2
RDU 3. A0
RBU 1PP2. BA
| CROSSOUER: 3
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IMPROVED VERTICAL LISTER PROGRAM

Here is an improved version of the Vertical Lister
previousiy described in Issue 27 of PON Thisoneis
written entirely in machine language.

It can be left residing in memory and used at
any time without the need for MERGEIng a BASIC
portion. It will print token words used Dy programs
utilizing the CE-158 (provided that the CE-158 is
connected).

Listings may be made in either CSIZE 1 or
CSIZE 2. In size 2, each "page” printed will contain
12 lines of up to 42 characters-per-line. In size 1,
24 lines having up to 84 characters each may be
printed. Long lines will wrap-around 1o the
following line,

If memory contains MERGEd programs, they
will ail be listed.

Entering the Program

The listing supplied with this article places the
vertical Lister program in the Reserve memory
area of a computer having the CE-155 8K memory
module installed. However, this program is
completely relocatable. You can put it wherever
you want it. [f you have a PC-1S00A, it is
suggested that you put it into memory starting at
the address &7000. If you have a 16K RAM module
and do not want to lose the Reserve area, you may
wish to reallocate the computer's memory by
executing NEW &01AD and then putting the
program into the area beginning at &0000. If youdo
not have a Monitor program, you will have o enter
the program using POIKE statements.

when the program has been loaded into
memory, it may be saved on tape by execution of
the command string CSAVE M “VERTICAL
LISTER"&3800,838C4. (Naturally, if you locate
your copy of the program elsewhere, you will have
to change the starting and ending addresses used in
your CSAVE M statement accordingly.) The
program may be reloaded from tape using the
CLOAD ™M command into the same addresses from
which it was originally CSAVEd. Alternately, load
it into some other location by specifying the
starting address in the CLOAD M command.

Using the New Vertical Lister Program

To produce a vertical listing, simply execute CALL
&3800 (or whatever address you have used as the
beginning address of the machine language
program). If you interrupt the vertical listing
process with BREAK, execute TEXT following the
break in order to reset the printer.
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The program is not totally idiot-proof. If you
execute it when there is no BASIC prograrn in
memary, the result may te having scme garbage
printed!

This program provided by: Mar/in Rober, 407
Norih 1st Avenue, Marshalltowr, IA 50158,

Program /Jrproved Vertical Lister.

3864 B/ 30 Lo S48
3868 F4 31 88 B

138803 £E9 78 50 88
L 3824 £B /9 8 FF
4 3848 BE D2 6F BE
3 38aC AD 3. DD af

Fo38:4 73 <2 g3 8
3878 3A L0 29 b4 3814 FB 8B} 92 ED
3g7C 01 BE OO LE 3818 73 Fa4 A1 82
388 53 §3 14 AL 2810 @7 Bl £28 FQ
384 3G 4@ 18 14 3820 8 48 JB 40
3888 DB 26 BE B4 3874 FF 43 Bh AD
3880 F4 BE D2 B3 3628 43 43 IE Bb
3898 €3 18 BE j7 380 AC & BL A7
3834 FD 8o 48 4/ 38308 6T -4 0 OO
3822 Ch 5B 46 18 3834 o0 e 2d LBU
383C 14 9@ Zno BL  38Ig Y& L on L

386( E7 ©F 83 7
3878 44 F5 38 0
3874 FL Ba 84 D

F

3agaP R4 F4 RO 8n FezZl L el L0 A
3BA4d 33 92 FD & 3EES TE 45 pl2 - L
3ABAE 48 JE 40 2FE 0 3éae Lo gr 3G 45
38AC BS B2 43 a3 3gad 4 B ol 22
388P 8BS P 43 B Fddl 24 B A0 o
38B4 FD BL BE AaC 3cid 4L 67 Y 8B
3888 P7 B¢ 2 €3 364 33 BX EA gl
38BC Fo 54 38 B85 3858 1E 28 45 24
3ace Ef AC BE Cp 385C FD 88 CD 1€
33Ca a? 3868 04 DOF 2 12

LINEAR SYSTEMS

This program for the PC-1500/PC-2 will find the
solutions of a system of linear eguations. The size
of the systemn that it can handle depends on the
amount of memory present. when used with the
PC-1500A and a CE-161 RAM module, it can solve
a system of 50 eguations. Lsing the PC-1500 and an
8K RAM module, a system may contain up to 32
equations.

AnExample

This example illustrates how the program may be
used. Assume we wish to solve the system of
equations:

3W+ 2X ¢+ 6Y + 2Z = 2
W+ X+ 3¥Y+ 2Z = 6
AW+ Z2X+ SY+ Z =& %
We SX+ 3Y+ 3Z =8 i



Execute RUN after loading the program.
Respond to the prompt "NO OF EQ?" with 4. The
display will show prompts for inputting the
coefficients, using Al, A2, etc, with the constant
term designated C. Thus, in this example, when
asked for "EQ 1: Al?", the first coefficient in the
first eguation should be inputted, which is 3.
Similarly, respond t0 "EQ 1: AZ7” with 2, to the next
prompt with 6 and then with 2. when the prompt
"EQ 1: C?" appears, the constant texm on the right
sige of the equation (which is 2 here) should be
inputted.

After inputting the values, the prompt “EDIT?*
will be displayed. If you do not wish to edit or
review the inputs you have entered, key ENTER. If
editing is desired, input "™ followed by ENTER. if
the latter option is taken, the equation number that
you wish to review will be requested. After this
information has been given, each coefficient in
that equation will be presented for review,
foliowed by a guestion mark. If you wish to alter
the coefficient, enter the new vaiue. Otherwise,
just press ENTER.

After editing, the prompt "PRINT?” will be

Program L inear Systems.

displayed. Respond with a "™ to print & list of the
coefficients or key ENTER to skip printing.

The correct solutions for the equations used in
this example are W=-2, X=3, Y=2 and 7Z=-5. The
display should show these as X1, X2, X3 and Xa.
Oue to limitations of floating-point arithmetic, the
first solution witl be given as -1.999999999 rather
maé-zwmfwmas—&mraﬂm

The query *PRINT?" will be shown again,
offering the option of printing the calculated
results.

Execution Times

A system of five equations will take about 6
seconds. Ten eguations: 42 seconds. Twenty
equations: 5 minutes and 20 seconds. Thirty
equations: just under 18 minutes.

Tre message "NO SOL” will be displayed when
there is no unique solution to the system. This
occurs when the system is either inconsistent or

L.

Norlin  Rober, 407 North 1st Avense,

NMarshalltowry, IA, 50158, submitied this routine,

18: INPUT "NO OF E 22:FOR J=1T0 N:

A? ";N:DIM AN CLS :PRINT “EQ
; N+13:060T0O 12 "yl A";5TRS
11:G070 190 Jit=riadl, Jos
12:WAIT B:F0R 1=1 INPUT M7 "iad]
T0 M:FQOR J=1T70 2 J2

N 23:NEXT J:CLS
13:CLS :PRINT “Ed PRINT "EQ@";1I;"

telit: AY;STR$ ¢ C=";aCl, N+1)

JupIHPLE = 3y ;0 INPUT "7 ;A

AT, JO)INEXT J: (I, N+1)

GOTD 15 24:CLS :INPUT "ED
14:G60T0 13 IT? ";A4$:00TQ
15:CLS PRINT "EB 28

W gt L5 R 38:WAIT : INPUT "P

INPUT "7 ";adl] RINT? ";R$:

y NHIJINEXT ] GOT0 32

GOYD 24 31:6070 48
16:G0TD 15 32:FOR 1=170 N:

LPRINT "EQUATI
ON"; [:FDOR J=1i
TO N:LPRINT

STR$ J+" "3;A(l

28: INPUT “EQ NO7
"3 1:IF I08AND
I{=NTHEN 22

21:60T0 28

y JIINEXT J: PRINT “NO SOL*
LPRINT “C “;nA¢( 1 END
I, J)ILPRINT : S52:M=N+1:FDR [=N
NEXT 1 IO 2STEP -1:
48:CLS :FQR J=1TD FOR J=i7Q I-1:
N-121F ac¢l, 1)¢ AL, M)=ALd, t)-
>BTHEN 5B acd, ID¥AlI, -
41:FQR J=1+1T0 N: ACH 1):NEXT J:
IF ACJ, 1)=0 NEXT I

NEXT J:PRINT “ @B:FDOR I=1TD N:
NG SOL":END PRINT *X"+STR3
42:F0R K=1T0 N41: IJ+"="3AC1, M)A
I"!'—"I'-“(J, K)} g(J,K (],I):NEXT I
JERCL K, ACTL K 28 TNPUT "FRINTY
JEMINEXT K ";A%:LPRINT ¥S
S8:FOR J=1+1T0 N OLUTION: " :FOR
FOR K=}1+1T0Q N+ I=170 N:LPRINT
Itacl,K)=A¢J, K STR¢ 1+" "i;nadl
-0l K2¥xAd), | yMyzacl; 1)
2/ACT, 1):NEXT NEXT J:LPRINT
KINEXT J:NEXT
I

51:1F AN, N)=8 STATUS 1 = 890
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ISOMETRIC DRAWINGS

Richard H Chrystie, 14824 E. Walbrook,
Hacienda Heights, CA 91745  provides this
program that is designed to make isometric
drawings. The number of components per drawing
is dependent on the amount. of memory in your PC
as shown in the accompanying table.

Components are rectangular or cylindrical
soligs. The axis of rotation for the cylinders is
either the X, Y or Z axis. A scale factor is inputted
by the user. If a scale of 1 is selected, all

dimensions are in inches. The color of each item
may be specified. After an item is drawn, the
program asks if you want another itern, thus you
may make drawings of single or multiple items.

Tne program is written in BASIC so it is slow.
Drawings are limited in size to the distance that
the printer can back up.

After an initial view has been drawh you can
alter the scale or viewing angle. A rotation of 30
degrees and a tilt of 10 degrees is nice. A rotation
of 0 degrees and a tilt of J degrees produces a side
view. Rotating to 30 degrees resulls inanend view.

Program /sametric Drawings.
S "IVIEW2" GHT?*, U 190 X{N, 12)=U+X:¥( 365
11 CLEAR 117 INPUT "DIST BA N, 12)=V+Y:Z(N, 360 RETURN
15 TEXT :COLOR O CK?", V:¥=-V 12)=W+7 365 INPUT “WHAT TI
20 C=-1 120 INPUT “"BOX HEI 195 X(N, 13)=U+X:¥( TLE?", I$
50 DIM X(15,26),Y GHT?", Z N, 13)=V+V:Z(N, 370 GOSUB 250
(15,26),2(15,2 125 INPUT BOX WID 13)=W 375 PRINT #I$;X(*)
6),C{15) TH?", X 200 X{N, 14)=U+X:¥( LY(%), 2(*),N, S
70 DIM R(26).T(26 130 INPUT "8BOX DEP N, 14)=¥+Y:Z(N, LB(%), G(*), B%(
), B$(15), G(15) TH?", ¥ Y-y 14)=4+2 )
72 GOSUB 300 133 GOSUB “"E” 205 X(N, 15)=U+X:¥( 380 RETURN
75 INPUT “SCALE?" 134 G{N)=16 N, 15)=V:Z(N,15 430 GRAPH
,5:5=126.5823 135 X(N, 1)=U:Y(N, 1 )=W+Z 450 GLCURSOR (30, -
S Y=V:iZ(N, 1)=¥ 210 X(N, 16) =13« X:¥( 250) : SORGN
80 CSIZE 1 140 X(N, 2)=U+X:¥(N N, 16)=V:Z(N, 16 455 T=25:F=35.26
81 LPRINT “SCALE= L2)=VI(N,2)=u )=u 460 FOR M=1TO N
" 5/126.58:LF 145 X(N,3)=U+X:Y(N 220 GOTO 100 465 GOSUB "DRAW"
1 ,3)=V+Y:2(N,3) 250 INPUT “TAPE RE 470 NEXT H
82 LPRINT * NO = ADY?*, B$ 475 GLCURSOR (0, -3
up RT 150 X(N,4)=U:¥{N,4 252 IF B%="Y" THEN 00)
BK™ y=V+Y:Z(N, &)=W 756 480 INPUT "NEED AN
83 LF 1 155 X{(N,5)=U:Y{N,5 254 GOTO 250 OTHER STRIP?",
100 INPUT “WANT AN Y=¥:Z{N,5)=H 256 RETURN D%
OTHER ITEM?“, A 160 X(N,6)=U:Y(N,6 300 INPUT "LOAD FR 485 IF D$="N"THEN
$ Y=V:Z{N, 6)=+Z OM TAPE?",B$ 491
101 IF A$="N"THEN 165 X(N, 7)=U+X:Y(N 305 IF B$="Y"THEN 486 GLCURSOR (-215
430 L7)=VZ(N, 7)=4 315 , -500) : SORGN
105 INPUT “ITEH NU +7 310 RETURN 488 K=K+215
MBER?", N 170 X{N,8)=U:¥(N,8 315 INPUT "WHAT TI 430 GOTD 460
106 INPUT “COLOR?" )=V :Z(N, 8)=W+Z TLE?", I$ 491 INPUT "WANT TO
LC(N) 175 X(N,9)=U:¥(N,9 320 GOSUB 250 REVISE DATA?"
110 INPUT "BOX or Y=VaYZ(N,9)=0 330 INPUT #I$;X(*) ,AS
CYLINDER (B/C) +Z LY(), 2(*1LN, S 492 TIF A$="N"THEN
7", B$(N) 180 X(N, 10)=U:Y(N, ,C(*),G(*), B%( 500
111 IF B$(N)="C" 10)=v+Y:Z(N, 10 *) 493 GOTO 100
THEN 700 )=¥ 335 RETURN SO0 INPUT “WANT AN
115 INPUT "DIST WP 185 X(N, 11)=U:Y(N, 350 INPUT “SAVE ON OTHER VIEW?",A
™ 11)=V+y:2({N, 11 TAPE", BS $
115 INPUT “DIST RI )=W+Z 355 IF B$="Y"THEN S10 IF A$="N"THEN

10 Insue 34
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Tilting to 90 digrees gives a top view. Large

drawings are produced by pasting together strips Teole : : e
side-by-side.
tem?;g,rggé may also be stored on tape for long Itens | RAN Req'd | Fouipment | Data Storage
Caution: Be sure 1o change the DIMension 3 7.% | ®Nodule | About 90 in.
statements in lines SO and 70 in accordance with 10 10.7x
the accompanying table! Failure to properly size 15 14.1K 16K fiodule | About 270 in.
the arrays to match the memory avatlable in your 20 17.5k | 16K Nodule | About 360 in.
;ystem can result in improper operation and ioss of * 20.1K 26K Systen
ata,
990 709 IF B$="X"THEN 753 NEXT A 870 GLCURSOR (0, 0)
511 INPUT "WANT AN 730 754 FOR K=14T0 26 3880 RETURN
OTHER SCALE?", 710 IF B$="I"THEN 755 X(N,K)=X(N K-1 940 "E":TEXT :
cs 750 3):Z{N, K)=Z(N, CSIZE 1
512 IF C$="N"THEN 714 FOR A=15T0 375 K-13):¥(N, €)= 952 USING " dH
520 STEP 30 -H ":LPRINT N;W; U
S14 INPUT "SCALE?" 715 K=1+A/30 756 NEXT K ;v
,5:8=126.5823* 716 X(N, K)=U+F=SIN 757 GOTG 100 953 TAB 7:LPRINT Z
S A:Y(N, K)=-V-F= 760 FOR K=1T0 13 SN
520 INPUT "HORIZ. C0S A:Z{N,K)=W 761 LINE (R(K),T(XK 954 LF 1
ROTATION?", T 717 NEXT A 1)-(R(K+13), T( 955 RETURN
530 INPUT "VERTICA 718 FOR K=14 T0O 26 K+13)) 930 GOSUB 350
L IILT?'F 719 X(N,K)=X(N, K-1 762 NEXT K 995 PAUSE "BY-BY!"
536 GLCURSOR (K, -2 3):¥(N, K)=Y(N, 763 RETURN 999 END
00) : SORGN K-13):Z{N,K)=H 800 "DRAW" STATUS 1 2961
537 K=0 oy 810 FOR I=1TO G(H)
5S40 GOTO 460 720 NEXT K B20 R(I)=X{H, I}
700 INPUT "DIST UP 721 GOTO 100 £0S T-Y(M,I)=
.4 730 FOR A=15T0 375 SIN T
701 INPUT "DIST RI STEP 30 830 T(I)=—-X(M, I)*
GHT?", U 731 K=1+A/30 SIN T=SIN F-Y(
702 INPUT “DIST BA 732 Z(N,K)=W+F=C0OS M, 1)*COS T+SIN
CK?™,V AY(N,K)=-V-F* F+2(M, I)~COS F
703 INPUT “RADIUS? SIN A:X(N,K)=U 840 R(I)=R{I)*S:T(
i 733 NEXT A I1)=T{I)=S
704 INPUT “HEIGHT? 734 FOR K=14TQ 26 8472 NEXT I
", H 735 Z(N,K)=Z(N,K-1 B44 C=C+1
705 G(N)=26 3) YN, K)=Y(N, 845 IF C>3THEN LET
706 TEXT :CSIZE 1: K-13} :X{N, K}=H C=0)
USING “##% 282 «t) 847 GLCURSOR (R(1)
"LPRINT N;¥;U 736 NEXT K ,T(1))
JV 737 GOTO 100 848 FOR I=2T0 G{M)
707 TAB 7:LPRINT * 750 FDR A=15TQ 375 850 LINE (R(I-1),7
R= “;F;" H= " STEP 30 (I-1))-(R(1), T
SHILF 1 751 K=1+A/30 (I)).0,C(1)
708 INPUT "MAJOR A 752 X(N, K)=U+F*COS 860 NEXT I
XIS (X, ¥,2)?7", A:Z(N, K)=@+F* 865 IF B$(H)="c"

B$

SIN A:Y(N,K)=V

THEN GOSUB 760
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INSIDE THE PC-1500

This is the fourth part of the current series on the
Sharp PC-1500. (Most of this information is aiso
applicable to the Radio Shack PC-2.) This valuable
data is supplied through the dedicated efforts of
Noriin Rober, 407 North Ist Avenue, Marshalitowrn,
/A 50158, This issue picks up from where we left

off in Issue 33 of PN That is, with a continuation
of a brief summary of a number of the routines
contained in the ROM of the PC-1500. Specifically,
Norlin was discussing the subroutine at agdress
&D2EA that is capable of searching for a BASIC
program line

A cdata buate must follow the instructiorn callind this subrootine,
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Mz an alternative,
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Subecuting BE420 loads B o with the cods for Blhe keg
iz currently dePreszed, I no kew is defre 2

Fedizter Y iz unchan@ed by the subeout e,

Wittt oa o

Fowerdown bingr oferatss doring e wait,

Cobber bhao BEERE
Mowill be

are 2z follows:

R C 30 R T

nhil jomo oebta tned,
Dbtk act as Fredi: “

acter code in M. The
Featzter Y iz unchanaed,

Thz cordesz obbtained o distlay characters are btheir ASCID codes,
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e formatr shecifications as follows:

18, rmomma seParationd 20, forced

Ecditivny charactessz,
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mm

79 Humber of characters Preceding decimal Paint, including
sPaces for 2i9n (3nd commas, when sPercifisdl,
7298 Humber of characters including and following gecimal Point

(2 Load A with BB, B1, or B2, to zfecify the Pozition of the
characters to dizPlaved, according to the Following:

H=00: data disPladed ridht-~justified iv 13-character block

A=01" data dizplaved left-duztified in block of whatewver size
iz reduired tuR fo 3 maxisum of 16 characterszs)

A=@2: data dizPlaved right-iuztified in ZE-character block

Then execute Call 96 (EATEY. to fors 2 sbring of characters (in the
ared FTHIE-7AZ4) to rePresent the data to be dizpladed,

3 Execute the ivnstruction ST¥ Ui then ewecute Call W2 CEDAAy,

The curzor Pointer will be updated te Point ta the next availakle
dizPlay PFozition. Flas C will be set if the dizblas has been filled,

TO DISPLAY A STRING FPOIMTED TO EY R

Execute Call DC CDEBCY, follewed bw Call 92 (EDEEY, The cursaor
Poivter will be uPdated to Point o the newt availabkle disrlay Position.
Flag © will be set if the dicsklaw haz bheen Filled,

TO DISPLAY COMTEMTES OF CHITRFUT EUFFER

Subrautine ECFR dizklavzs the contentz of the Cutbut Buffer starting
at VBef, endind when the display iz filled. Characterszs are entered into
the dizflag beginning at the Position sPecified ke the Cursor Poirvher,

Tl DISPLAY H SEQUEHMCE OF CHARACTERS

Subkroutive EDZE will dizklay a seduence of charicters whoze codes
are located arwwhers in memory, Precede be loading U with the beginning
addrezz of the stored codez. and EL with the vumber of codez,  The
characters will be entered into the dizPlay beginning at its left &d.

10 DISPLAY A PROGRAM LIHE

The line to be dizfrlaved muzt be Put into the InPut Buffer. starting
with itz two-bwte ling vumber. omitting the link bute. and conbinuing
with the codez for the BRSIC statements in the live. M line mad be
Placed into the InPut Euffer in that form in and of the following wads:

Cad Zubroutine D2EF maw be uzed to Place the first BASIC line into
the InPut Buffer: the SEARCH Pointer will be set to Point to that line,

thy Subrautine TZEA may be uzed to locate the line whose number has
been loaded into U, CR data bute, which will be zdded to the retilbn ;
adiress 1f the zrecified live does not exist, must Follow the instruc-
tion calling this subroubine.) After execution of subroutine DZER.,
load ¥H and 5L with the contents of 78RE and TRAR?; decrement ¥ twice;
and execite subroutine DZDR, The zPecified line will be in the InPut
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Puffer. and the SEARCH Pointer will roint to that line.

it The Program line that follows the ovne currentlq Pointed to [ag
SERRCH mas ke Placed into the Input Buffer. with avtomatic whdatiod mf
the SEARCH prointer. ba exscution of subroctine D2E3,

After the BASIC line kaz been Placed into the Inpok Buffer, it is
dizplaved by execubion of zubrontine EBCA. Provided that an approfriate
walie has been zhored sz the Dizplaw Paramebsre V200D, Mith 18 sz that
valhe, the line is distlauwed from its start, without a colon following
Yhe live romber in the displas: with 14, the colon will be i tudded,

The ~oreor will be incloded in the dizPlay if the Displaw Parameter
Fomtaine SE Cao colowd or 54 Coolon includedd, Regsister Y must be
1maded with the address Cin the Inpur Buffer? at which the Cuesor iz
Lo akpear,

TO DISPLAY COWTEHMTS OF IHPUT BUFFER, WITH TOKENZ EXPAMIED

cubroutine ESCA, with the Displaw Farameter (FRIEAD conbainind Tero,
Aizflauws the contents of the Input Buffer, starting abt YEEA, erding
when 3 BN code iz reached.  CThe InPub Buffer maw be £illed with 90
redes Precedivg thiz. by swecubtion of subrouting DE2ZE. )

The cursor will ke incloded i the digklaw if 48 iz used az e

Dizplaw Parameter walue! Fesizter ¥ mush be loaded with the addresz
Cin the Input Buffer: at whick ths cursor i: to aFPear.,

TO DISFLAY A SIHGLE CHARACTER

Subroutice EDLD enters the character whose code iE in A into the
disklaw, at the Pozition Pointed to bu the Corzor Pointer (7E752),. The
Cursor Poiober will be incremented b & esack time a4 character iz added
te e disklas, Pointing to the next character position. If the right
end of the dizplas iz reached, additional characters weab araund Lo
the left end of the displav.

The character whosze code iz in A maw alzo be placed into thg disklay
g subroutine EUSY.  In thisz Case. there will be no automatic incremsnt

af the Corzor Pointer,

GRAFHIC TISPLAY

Subwoutine EUEF disflavs the dots specified by the contents_w? HJ_
iv the column Poivked to b the Curaor Painter. The Cursor Pointer 12
aot incremented antomaticallsg all BE (EDELY may be uvsed to do 20,

The dotz displased are determined by the kitz contained in A:

A1 ToP dot 18 Sth

1 P o 28 &th

A4 Henl 48 PBottom
@ dth
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TIMETD L.~y

Catll A CE2A0: Produces a delan, edual in coration to the product
of 1764 zecond by the contentzs of Begaister ), IF the BEREAK kew is
preszed during execution of Lthis routins. the Limiod cucle ends. and
there 12 a3 return with 129 C =gt, FEegister Y iz wobt affected,

Thizs zubrouting may be uzed o Produse the eduivalent of 2 PRUSE by
s¥fectinmd 3 tembPorary delay abdile infarmation is bein® disklaved.

EEEF
Subvonting ERe? is squiwalsnt Lo BEERP 1. 1t i9vnores BEEFP OMATFF.
Eobrouking ESEF Producss 3 tone with titch determivned kg UL and

char-atiom determined by =, BEERF OMSOFF iz ignored,  The fredusnoy of
Liwe feome iz aPProwimately SRZ25RCF, 4740 Y ope Joaloulated iv cecimall.,

Thg duration Coumber of cycles? iz S1BQ lezs thaw the conbents of ¥,

il S T b b
Cobeoutine CIPD i edoivalant fo OFF,

Sibweitine EZBF iz squivalernt to the aotomatic Peminote Pouseooun,

TERMIFHAT LA RT "RFREAEIDYy
Homackhins-larinade feodram mad be berminated by zettinsg the comPoter
oy “Readu’ mode, 1vn whickh 1t iz awaitin® furthse instrochtions from the

Eeulwars,

TERMTIHATE MITH DISPLAY

Call dé f0A=) seths "Reacy mode, retaining the dizplaw contentsz.

I sukrortine E2CH haz been wzed to Produce 3 dizklaw with the
cureor comtained 1o it the corsor left and cursocr right kevs wiil be
snabsleed,  (In obtbher caszes. howswver, use of bthe cursor conbrol kbews mad
reznlt it oa meanin2lezs displaw, )

TEEMIHRTE WITH PROMPT MARE

Call 42 (CASEY will Place the computer it "Eeads” mode. with the
FrombPt mark oisplased,

POCKET COMPUTER NEWSLETTER
P.0. Boxt 232, Seymour, CT 06483
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Photo CasioRC-2andRC-4

CASIO INTRODUCES MODEL FX-750P

Caslo has announced the availability of a comnpact
hand-held scientific computer named the model
FX-750P,

Designed primarily for engineers and those that
work in the sciences, it includes scientific
functions such as hyperbolics, stastical functions
such as standard deviation, and powerful anatytical
capabilities, such as performing linear regression.
The unit is also prograrnmable in the BASIC
language. [t contains 4K of user RAM in its
standard configuration. However, memory may be
expanded to 6 or 8 kilobytes. This is accomplished
by sliding in unique battery-backed "RAM cards”
into the front of the unit. Two types of these cards
are currently available. The model RC-2 contains 2
kilobytes of memory. The model RC-4 holds 4
kilobytes of memory. The battery-backed memaory
cards may be used to hold frequently utilized
programs. These programs can then be quickly
accessed by plugging in the appropriate module
containing the desired program.

The FX-750P has a 24-character, single-line
liguid-crystal alphanumeric disptay. The display
also contains a number of status annunciators.

There are 58 keys on the unit. Almost all of
these may be used in two or three modes
the use of the "F" (function) and "Shift” keys. when
in the special modes these keys can invoke BASIC
statemnents or mathematical functions.

The FX-750P can be connected to the Casio
FA-20 printer/cassette interface. This permits the
storing of programs on an audio cassette twough
the use of a separate tape recorder unit, or the
printing of programs and/or data on a thermal
printer that is part of the FA-20.

Casio states that over 30 software titles are
available for the FX-750P. These include programs
dealing with financial analysis, games, business,
electronics, education, statistics, math and
scientific/engineering disciplines.

The Casio FX-750P is said to have a LS. list
price of $129.95 and to be available from Casio
sales outlets.

REVIEW OF THE SHARP PC-1261

Sharp Electronics has released a pair of new
pocket computers dubbed the modeis PC-1260 and
PC-1261. The models are equivalent except that
the PC-1260 contains 4.5 kilobytes of user RAM
while the PC-1261 contains 10.5 kilobytes of RAM.
This review specificatly covers the PC-1261.

The PC-1261 is identical in size to the earlier
models PC-1250/1251. [n fact, it may be used with
the CE-126 printer/casette interface that was
originally provided for those models. Despite its
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small size, the 1261 has a number of exciting
additional features. For starters, its display is
capable of showing two lines of 24 characters each.
Wwhile the characters are slightly smaller in size
than those of the earlier 12510, they are still highly
readable. Of course, the 1261 includes the same
kind of variable contrast control as that provided
in its prececessor. Thus, the intensity of the
display can be easily changed to compensate for
actual lighting conditions. Most of the
annunciators on the dispiay of the 1261 are



Indicated by the presence or absence of tiny cursor
bars at the bottom of the screen. These correspond
- directly to legends that are provided on the case of
the unit just below the LCD. The two-line display
is an exciting advance for pocket computer users.
[t makes it much easier to input information as the
query can be placed on one line while the answer
on the second. Additionally, when
outputting information, one line can serve for
labels or identifiers while the second line reflects
corresponding values.

The keyboard on the PC-1261 is identical in
size and number of keys ta the earlier PC-1250.
However, Sharp, has made several significant
improvements. For exampie, the right and left
parentheses have been positioned over the digit 1
and digit 2 keys. They used to be over the scroll-up
and scroll-down keys where they could cause a lot
of trouble if you forgot to hit the shift key when
you wanted to invoke a paren sign. Another change
10 the keyboard is the removal of the exponent
character that was activated using the shifted «
sign on the 1250. Now you just use the letter €.
There are aiso two new functions that may be
invoked from the keyboard that were not on the
earlier 1250. These are the HELP function and
SMALL function. The former is invoked by using
shift-7. The latter by using shift-8. The SMALL
function enables one to use upper and lower case
characters. The HELP function brings up a
compact reference that lists ali of the possible key
words available in the unit. This function can be
expanded to provide examples of the use of each
key word. The HELP function can even be used to
bring up a character code table. This table lists the
hexadecimal code for each displayabie character.

™e new PC-1261 is with an
impressive amount of ROM: 40 kilobytes! This
amount of ROM enables the unit to contain an
enhanced BASIC interpreter, the HELP function,
and other features not found in previous models
having such small physical size.

The PC-1261 has a powerful new feature that
Sharp refers to as “Easy Simulation Programming.”
Pernaps a more appropriate description s
"autormated calculation.” This feature allows you
t0 put a number of formulas in memory, such as: A
=B+ C-D. The lefthand side of the equation must
be preceded by a # sign and may only contain ane
variable. The righthand side of the equation may
containup to 9 variables. These formulas are saved
in a special section of user RAM. The amount of
memory set aside for this purpose may be specified

by the user in 128-byte increments. Memory used
for this purpose (over and above an initial 128-byte
biock) is taken away from BASIC program space.

In order to automatically calculate the value of
an expression, you merely enter a # sign followed
Dy the identifying variable (when the PC is in the
RUN mode) and then the ENTER key. Doing this
causes the variable names that are on the right side
of the expression to appear on the top line of the
display. The numerical value desired for each
variable may then be entered on the second line of
the display underneath the corresponding variable
names. when the last value for an expression has
been entered, the PC-1261 will automatically
calculate the vaive for the expression and display
it under the variable name assigned to the lefthand
part of the equation. Once an initial set of values
has been entered for an expression, you can quickly
obtain a whole series of answers by varying
parameter values at will. This is accomptished by
moving the cursor to the variable values that you
want to change and entering new data. Each time
new data is entered, the expression is recalculated
and displayed for the user.

The active engineer, sctentist, mathe-
matician, or businessman will like this automated
formula-solving capability. A number of your
favorite formulas can be stored in memory for
instant recall and calculation. Since the PC-1261 -
allows variables to have multiple character names,
you can even set up formulas using plain English
statements suchas NET = SALES - COST. If youdo
a lot of repetitive formula solving, you wiil
definitely appreciate this somewhat novel feature.

The PC-1261 is a somewhat unigue creature in
that, along the lines of the 1250/1251, it tries to
maintain programming compatability with the
original PC-1211 while offering an expanded
instruction set and advanced capabilities. where it
succeeds, of course, it means that PC-1211,
PC-1250, PC-1250A, PC-1251, PC-1260 and
PC-1261 programs are “upwards” compatible. (That
"upwards” means that a program created on an
earlier model should run on a later version. You
may not, however, be able to go the other way.)

The best way to gain an overview of the 1261's
operational and programming capabilities is to
show a synopsis of its commands and keywords:
ABS, ACS, AND, AREAD, ASC, ASN, ATN, BEEP,
CHAIN, CHR$, CLEAR, CLOAD, CLOAD?, CLS,
CONT, COS, CSAVE, CURSOR, DATA, DEG,
DEGREE, DIM, OMS, END, EQU # EXP,
FOR/TO/STEP, GOSUB, GOTO, GRAD, IF/THEN,
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INKEY$, INPUT, INPUT #, INT, LEFTS, LEN, LET,
LIST, LIST #, LLIST, LLIST §, LN, LOG, LPRINT,
MEM, MEM #, MERGE, MID$, NEW, NEW #, NEXT,
NOT, ON..GO3SUB, ON..GOTOG, OR, PASS, PAUISE,
Pi, PRINT, PRINT #, RADIAN, RANDOM, READ,
REM, RESTORE, RETURN, RIGHT$, RND, RUN,
SGN, SIN, SQR, STOP, STR$, TAN, TROFF, TRON,
USING, VAL and WAIT.

Many of these will be familiar to even early
PC-1211 users, but note that there are many new
ones, such as those ending in $ (for string opera-
tions) and some of those ending in the # sign (such
as EQU #) which are associated with the "Easy
Sirmulation Programming™ mode.

PC-1500 users as well as 1250 afficionados
may also note that there are no PEEK or POKE
directives. This may be a disappointment to those
people who like to delve intc machine language
prograrnming. It could be a real chalienge ~ perhaps
impossible - 1o "crack” into this PC and utilize it at
the machine level. On the other hand, the iack of
PEEK and POKE coupled with the fact that there is
a PASS (password) statement, could be encouraging
to software developers. The PASS command allows
you to effectively protect a program so that it
cannot be listed, modified or copied. In earlier
models, such as the 1250, the PASS directive couid
be circumvented by an astute programmer using
the PEEK and POKE directives. Since there are lots
of astute p 1s around these days
{especially amongst readers of A0V ), trying to
protect a program using the PASS command has not
been a very secure method in the past. The lack of
PEEK and POKE in the 1261 may make the
password option more effective as a security
device.

PC-1500 programmers might note  that
statements associated with printing operations,
such as L CURSOR, are absent. The 1261 appears {0
be more difficult to program for use with a printer
such as the CE-125 or CE-126P. This gppears to be
due primarily to the fact that in normal use only

two fields can be printed on a 24-character line.
Alphanumeric (string} data is printed left-justified
within a 12-character field. Numeric data is
printed right-justified in a similar 12-character
field Two 12-character fields make up a
24-character printer line. This is somewhat
restrictive. You rmight think this could be
circumvented by the use of LPRINT USING
statements. while the instruction manual suggests
that numeric and alphanumeric data can be mixed
within 3 printed line through LPRINT USING
formats (such as ####53888FSH2BREAR8), tests
indicate you can only switch from string data to
numeric data (or vice-versa) once within a printed
line! This makes it tough to print fancy stuff (do
"pretty-printing”).

[There is a way around this lmitation. It
requires that you convert numeric data into string
format. You can then build up, say, a 24-character
string-variable that combines several alpha-
numeric segments (including those ts that
were converted from numeric format) under one
variable name. This entire string can then be
printed out by declaring 3 USING formnat that
consists of, say, 24 alphanumeric characters.)

Considering that the PC-1261 was really
designed to fit into a shirt pocket sans printer, it is
nat surprising that its printer-ariving software is
somewhat limited compared to, for instance, that
of the PC~1500.

All-in-all, the PC-1261 seems t0 be a nice
advance in the state-of-the-art. Having 10K of
USer mermory available in a truly pocketable unit is
nice. Being able to maintain your library of
programs from the earlier PC-1211/PC-1250
models is definitely a plus factor. Ana,
advanced features such as 2-dimensional arrays
and the “automatic catculation®, (coupled with the
extra memary) is a nice kicker. If you have been
thinking about upgrading your pocket computing
power, take a good look at the PC-1261. it may be
Just the solution to your advancing needs!

POCKET WORDPRO

This machine ianguage program converts the Sharp
PC-1500/PC-1500A or Radio Shack PC-2 into a
simple word processor. Admittedly, it is stretching
things a bit to call it a word processor. it will not,
relocate paragraphs, search for words, do
automatic page numbering or print headers and
footers. But, it is easy to leam to use and its
capability may surprise you.

when the program is in use, all but about 500
bytes of RAM is used as a text storage area. Using
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a PC-1500A equipped with a CE-161 (16K} memory
moduie, this means that you have over 22,000 bytes
of character storage! You simply type in the text
you want printed and then tell the computer to
print it. Printing is done in vertical format,
separated into pages of twelve 42-character lines
each. The er will determine where toend a
line to avold splitting a word and it will left-justify
each printed line. You may ingent paragraphs and
center headings. However, centering of tines is not
automatic.



Editing is simplified by the fact that you use
the cursor controls the same way you are
accustomed to using them — with a few improve-
ments! Insertion and deletion are auto-repeat. The
computer will continue inserting or deleting as
long as you keep the key held down.

Text may be saved, loaded or merged from
cassettes, in the same simple way it is done for
BASIC programs!

Loading the Program

You will need to load the ML codes in the listing,
using either POKE statements or a Monitor
program. It is 503 bytes long, but needs to be done
only once. You can save the program on cassette.
You must have either a CE-155, CE-159 or CE-161
memory module (8K or 16K expansion). Before
testing the program, save it on tape using:

CSAVE M "POCKET WORDPRO™A3800,839F6
Then, if you have made any errors in entering the
program, at least you won't have tp re-enter the
whole listing.

After you have a correctly-entered program,
you can relocate it by specifying a different
CLOAD M address when loading. The best choice is
made by loading with CLOAD M 256 * PEEK &7863.
This will insure that you are using ail the memory
your computer has available. (This program witl 7o¢
worK if loaded into the 7C00 - 7FFF area of the
PC-1500A.)

Since PRO and REServe modes have no use with
this program, the PC should be LOCKed in the RUN
mode as a precaution against disaster.

Executing the Program

There are two addresses used in CALL state-
ments. One is used when starting up the program
and the other when continuing operations fotlowing
a BREAK. The first of these is the beginning
address at which the program is located. This would
be &3800 when the program is located as shown in
the accompanying listing. [f you have relocated the
program as suggested above, the address would be
256*PEEK &7863. When you begin execution with
CALL 83800 (or CALL 2S6*PEEK 87863}, you will
clear the entire text area. Hence, you will want to
be careful not to execute this call 1ater on, unless
you want to deliberately clear whatever text you
have entered.

The second of the addresses to be used in a
CALL is &3810 {or &1D+2S6=PEEK &7863). To
make things convenient, you can put this address
into variable C. Then, if you need to continue the

. program after a BREAK (either intentional or

unintentional), you can simply execute CALL C.
Entering and Editing Text

AfLer you have started up the program will CALL
83800 (or, if relocated, CALL ZS6*PEEK 87863),
you should see an underscore Indicating the cursor
position at the left end of the display. Start typing.
If you want to indent your initial paragraph by 3
spaces, type 3 space before beginning your first
sentence. All characters, including the quotation
mark, are usable. If you want to enter any of the
characters labeled above the REServe keys, you
will need to SHIFT for them. Note that you may use
the SML key In the usual way.

The cursor-left/right keys operate in the
normal fashion, with auto repeat when held.

The up-arrow and down-arrow keys will change
the displayed portion of text by 26 characters.
They also automatically repeate when held down. If
up-arTow is held, you can reach the beginning of
text fairly quickly. Down-arrow may be used to
locate the end of text. Note that the operation of
these keys Is somewhat similar to thelr operation
when scanning back and forth through the lines of a
BASIC program.

Insert and Delete operate about the same as
they normally go. However, for multiple insertions
or deletions, you 0o not have to repeat SHIFT with
each use. Furthermore, the insertion and oeletion
continue rapidly when the corres- ponding key is
held down. Thus you may delete sections of text
rather quickly. _

Keying ENTER will display a solid rectangte
that is used to mark the end of a paragraph. This
makes it easy to locate paragraph endings as you
scan Tapidly through the text using the up-arrow or
down-arrow keys, Remember to type three spaces
following the ENTER if you are indenting
paragraphs. Note also that the ENTER key should
be used immediately following the concluding
punctuation mark of the last sentence in a
paragraph.

To see how many bytes of unused memary are
remaining, just hold down the RCL key. When you
retease this key, you will be back to where you were
before.

To print the entered text, key DEF P. A blank
line is printed between paragraphs, except at the
top of apage.

Note that a sequence of more than 42
characters that are not separated by spaces will
not fit on a 42-character line. In the untikely event
that such a is encountered, the printer
will stop. You will have to do appropriate editing to
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Program word Processor ("WOROPRO) for the PC-1500/PC-2.

387C VA 6C BB B3
38868 14 B3 E6 FD

3808 FD 58 FD 48
3884 BS F3 FD CA
38p3 CA 65 CA 5@ 3884 CA FD 42 F4
380C CC 64 40 99 3888 28 65 BE DF
3818 46 CA 52 FD  388C E2 81 82 CC
3814 64 CC 65 BE 3898 65 SA BB SE
3818 OF E2 BE D3 3894 6F 6C 1C B3
381C C5 BE DB 2B 3898 Q4 85 8C SE
3828 BS 4@ afF g 383C @6 6C iD 89
3824 89 CC S@ ca 38AB 48 BS 88 Z¢
3828 5@ FD 98 s5pn 38AR4 FD €8 FD 98
382C B2 64 19 FS 38AB 13 8B 28 14
383 88 83 FO 1a 38AC oS0 B3 19 FO
3834 BE E8 CA BE 388G CA 6C B8 BB
3838 £2 43 28 cc 3884 10 68 20 @0
383C 58 81 B9 45 3888 20 nd 4l 4
3840 93 93 46 46 388C 28 33 48 CC
3844 o 67 CH 42 38C32 52 43 02 BE
3848 FB 7B of 4g 3804 B/ Fi OA 44
S84C 6C o8 89 pe  38C8 45 61 93 84
3858 5E B@ 56 97 38CC CC 52 gg 19

_ £ e 380B F5 8 Fi
91 21 91 90 o0 3890 2 80 22 0
385C &C OC 83 pc o808 BE E2 43 EB
3868 15 98 2F 54 380C 7B BF 40 28
3864 SE Ca 91 41  3SEB CC =0 PO 84

3868 44 56 9F 45 S8E4 A6 9B 43 3E
3BEE S0 EZ 2B BE
386C 6C @A 89 0D .
38EC BF 6C 830 89
3878 BS 1A FD €A Socp 55 68 JF 6C
3874 42 98 83 DD

38F4 89 83 18 &C
3878 .98 BE MM BE 500 S0 2% o G4

38FC Bl B& FD €CnA
3398 84 A’/ /8 52
3984 81 B4 4E FF
39908 383 36 n4 AE
3399C CC 38 3t aAD
3318 6C 19 383 17
3914 45 33 B3 R4
33918 78 32 64 BE
391C DF EZ €D 18
3520 88 B EE EF
33824 BE E4 2C 93
3328 @85 3t FZ 6C
332C 88 38 FB AS
3338 B8 P90 DD 3B
3934 8C FD 398 45
3838 89 83 DO AE
3930 /77 4E AE P20
3348 F2 0D AE 74
3344 F4 46 456 Cn
3348 62 CC 63 Ca
3340 54 EB 73 FO
38583 FF BE AC 37
3354 BS 08 FB Bl
3358 1z FD C8 48
335C 7B 4A 7F 43
3388 B3 80 43 43
3364 BE BE nC 87
3368 BL Y B3 CC
396C 54 ED 727 4E
3970 F8 8B 8C EJ
3874 2/ 4E BF FD
3378 g& FB C8 BY

337C €6 89 32 ED
3388 /7 4E BF 8B
3384 9 E9 7 4f
33988 FB 835 8B 85
338C BE 16 45 83
3388 BE FD 8A DD
3384 B2 C/ 83 3D
3338 FD C8B BE A3
333C D5 8E 43 BZ
39AQ 28 9B 13 46
39n4 CA 5B 6A 43
33A8 85 88 1B 44
33AC BZ 7F B3 43
39E8 nE 27 4L 8C
3884 11 63 BE 25
3288 93 12 47 B/
33BC 28 88 a5 B2
33Ca 33 ¥e 3SE 35
33C4 44 44 F[ Q8
3498 CA 54 FD 20
323CT CC 56 BE B4
3308 F4 FD 8p 93
3z04 JF rD CB 48
3-8 s o4n ZF BD
3307 a4 493 43 BS5
39E3 €3 43 B> FJ
38E4 BE BE nC 87
33E8 BE A/ B3 FD
39EC 8A 3B SE BE
33Fra aC BB FD 1A
33F4 3SE CD 08

correct this condition before trying to print again.

The BREAK key (actually, the ON key) may be
used to discontinue execution of the program.
There are two reasons for wanting to do this: (1) you
want to save or load text on cassette, or (2) you
want to quit and use your computer for sorme other
task. It is also possible to unintentionally press this
key. To get back into the program, you can execute
CALL € -- provided that you have previously
stored &1D + the starting address into variable C,
as suggested earlier. Your text will then reappear
in the display, right where you left off.

If you should use BREAK to intermupt the
printer while it is busy printing your text, you
should execute TEXT toreset the printer.

The MODE, CL, OFF and Reserve-Group-
Selector keys are inoperative while the program Is

running.
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Using Cassette Tape

Following a BREAK, the CSAVE directive may be
executed (in Immediate mode) to record the text
that is stored in memory. The recording may alsobe -
verified using CLOAD? (As usual, the use of a
specific file name is optional.)

A previously-recorded file of text may be
loaged into memory using CLOAD ({(again, In
immediate mode) following a BREAK, Text already
in memory (if any) may first be cleared by the
initialization routine (executed by CALL starting
aodress).

Executing MERGE will append recorded text to
that currently in memory. (it does ~o¢ prevent you
from editing eariier portions, as is the case with
BASIC programs.} :




Centering

A heading may be centered by treating it as a
paragraph and indenting an appropriate number of
spaces. For example, to center a 12-character
nheading, note that (with a 82-character line) there
will be 30 spaces left over. Therefore, indent 15
spaces, then type in the heading and follow it by
ENTER. (It will look a little bit funny if this
centered heading to be located at the
bottomn of a page -- you just have to take your
chances!)

Note that these centered heading may occur
only: (1) at the very beginning of text, or {2)
immediately following the end of a paragraph that
has been terminated using the ENTER key.

ToQuit

when you are finished using the program and want
to do something else with your computer, key
BREAK and then execute NEW 0.

Surnmary of Operation

1. oad program with CLOAD M 256*PEEK &7863.

2.Execute C=381D + 256 = PEEK 87863,

3. Initialize with CALL 256 « PEEK &7863.

4, Start typing. (Or, key BREAK and load in
previously-tecorded text file using CLOAD, then
CALLC)

5. Cursor controls operate with autc-repeat. Key
ENTER to end a paragraph. Hold the RCL key to
see how much memory is available.

6. To print, key DEF P,

7. To save on tape, key BREAK, execute CSAVE,
retum to program via CALL C.

8. To quit press BREAK thenkey NEW 0.

Do you know of any other word processor whose
instructions are that simple? Perhaps we ought to
try keeping things in perspective, however. This
isn't really a serfous word processor, let's admit it.
(How cowld it be, when there isn't even an
apostrophe?) In spite of that, many users may find
it useful.

Tharks for this clever machine 1
program should be directed to: Aorlin Raber, 407
North 1st Avere, Marshalltowr, IA 50158

PERSPECTIVE PLOT

You can use this program on a Sharp PC-1500 or
Radio Shack PC-2 to piot line segrnents and forma
perspective drawing.

The line segments to be projected onto a plane
of projection lie within a cube. The size of this cube
is specified by the user in response to an INPUT
prompt. The X, Y and Z coordinates of the end
points of these segments must be specified (as
positive numbers) in DATA statements starting at
" line 100. The letter S as a DATA item specifies the
. start of a new sequence of comnected line
segments. The final DATA item should be the letter
£, which is interpreted as the end of the list. Here is
an example illustrating the use of DATA

staterments Lo produce a cube:

100 DATA 0.0,1,1,0
,1,1,0,0,0,0,0
,0,0,1,0,1,1,1
,1,1,1,1,0

101 DATA 0.1.0.90.1
,1,5,1,1,1,1,0
.,1,5,0,0,0,0,1
,0,85,1,1,0,1,0
.0, E

The relationship between the X, Y and Z

Diagram X, Y ad Z Coordingtes for Simple Cube.

Z

<A,

coordinates is illustrated in the accompanying
diagram.

The point from which the cube (or object within
a cube) is to be viewed is specified by the user in
response {0 prompts. Its location, refative (o the
center of the cube, is L units in the X- direction, M
in the Y-direction and N in the Z- direction. Note
that L, M and N are measured in the same units as
the X, ¥ and Z coordinates. The view point may be
chosen in any direction from the center of the cube
containing the cbject projected. However, it may
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Diagram (gta and Sevieral Sample Perspectives.

P il N 5

7

-

1-PT PERSP, FROM
4 1.5, 1

2-PT PERSP, FRON
33 "‘2; l

S

Z-PT PERSP, FRON
2, 8.3, 8.8

2-P1 PERSP, FROM
75, 85, 358

1-PT PERSP, FROM
158, 68, 55

Diagram Several Perspectives of a Qube.

188:DRATa 5, 58, 8, 5,
58, 15, 728, 58, 25
1 35,38, 15, 35,5
@: 9; 5; 5@; @

181:DATA S, 35,58, 8
y 35, 28, 9, 58, 28
» 6,58, 8, 8, 58, 8
» 15,358, 18, 28, 5
B, 28, 15

122:0ATh 35, 248, 15,
33, 50, 15, S, 35,
Z8, 8, 33, 29, 15,
27,5, 18, 29, 35,
B, 13, 28, 8, 25, 2
8, 58, 25

183:DATA 5, 59, 9, 8,
3 B, B, 3, 58, B, 5
y 33 8, 8, 5, 8, 15,
S, 3,58, 15, 5, 8,
15, 28, 8, 25

184:DATR 5,508, 0, 15
1 35,8, 15,8, 27,
3,18, 28, 58, 1A,
2@, 58, 28, 15, 58
y 28, 8, E
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Program Perspective Plot.

18: INPUT “"UIEW PQ 6-HB
INT: L7 "jL, "M 22:K=-188%C/P: IF
7MiM YNT? OUSN NJODLET UB=KXBY
11:INPUT "1 OR 2~ (ABS L+NJ, UB=2Z
POINT? ;T X¥UB¥A: 60TO 49
12: INPUT “CUBE S1 28:UB=K¥NX(ABS L~
ZE? ";D:D=0s2 NJ:IF NO>-DLET
13:00LS 1 1IF T=2 UB=2%K¥A¥ARS L

THEN 36 :GOTO 48
28: IF RBS L<=0 Z3IUB=2%Ug%B: GOTO
THEN &8 48

21:a=1r¢]-D/08BS L 38: IF ABS L{=DAND
2, B=1/Ci+D-0RS ABS M{=DTHEN &
L), C=1/(BBS |+ 5]
ABS M) 31:8=0%(ABS L +RBS
22:K=1B8¥CrD, HX=K MJ, B=D¥ABS <«
¥, HY =K ¥L ABS L-ABS M), C
23 UX=KXNXSGN L, U =L ¥ +M¥n
Y=0, UZ=K¥ABS L 32:K=188-0, HX=K¥M

24 P=0%B! IF ABS M y HY=K¥L
{OLET P=0xCx 33K=K AT CCHNXND, U
ABS L K=K¥N¥L, UY=KXN
23iPX=PsL, PY=B, PK ¥M, VZ=K%C
=P+Px0/L 34:[F ABS L<DOR

ABS M(DLET P=(
B/As(C-A)+1/(C

281 HE=1BBYA/P: 17
L¥MCBLET HB=21

~BX)s,2:60T0 38 42:READ Y, Z:P=PK-
353P:(1/(C+B)+1!( PX¥X-PY¥XY, H=HP

C-8))-2 FCHK-HXXX+HY®Y
36=PX=P*L,PY:P¥H, )P U=sUB+ (UK-U

PR=P¥(C+ (LM% R¥X-UYNYIUz%2)

0> /P
37:HB=1R8/P/ (C~-B) 43: IF FLINE ~(H, U

IR M¥YSGN Lobw 216070 4]

56N MILET HB=2} 44: GLLCURSOR (H, U)

6-HD 'F=1:G0TD 41
38:S=0%SGN (N-[):  45:F=0:!]F X=STHEN
UB=-K/P¥(C¥D+N 41
X5)/CC+S5): IF 50: GLCURSOR (B8, UB
ABS N>DLET UB= -80): TEXT
2¥CxUgs (0-8):; PRINT *"KEY ENT
GOTO 48 ER TO PRINT"
33:UB=2XC¥UPA/ (C~a  SI1:LPRINT T;"-PT
¥N/3) PERSP, FROM":
40 HK=(HX-HY) %[, U LPRINT L, "3t
K=QUX+UY-UZ)xD ;% "INJEND

s UB=UB~28, 5=1F 68:PRINT “ND PLOT
99, E=2E39, F=1; POSSIBLE":END
RESTORE 128:
GRAPH : SORGN

41:READ X:IF X»=5
THEN 45

STATUS 1 1131

7ot be located w7trin the cube. If the view point is
chosen close to the cube, the resulting drawing will
appear distorted. This is particularly true whenNis
large compared to L and M. In extreme cases the
vertical range of the printer/plotter may be
exceeded. For 1-point perspectives, the most
pleasing views are obtained when L is at least
twice as large as either Mor NL

The plotted result will be scaled by the program
to automatically produce a projection that spreads
the cube over the full width of the plotting area.

The accompanying diagram shows examples of
perspective views of a cube, piotted using the
DATA statements listed earlier. The user should
input 1 in response to the CUBE SIZE? prompt.
Ancther fi Hlustrates a second examnpie. In it,
50 should be input for the cube size. (For a rear
view of the house, try -75,65,50as L, MandNina

2-point perspective. For an end view, try 0, 1000, 0.)

In a 1-point perspective projection, the plane
of projection is paraiiel to one vertical face of the
cube. In a 2-point perspective, the plane is
perpendicular to a horizontal line connecting the
center of the cube with the vertical line
the view point. In either case, the resulting
projection is what a photograph would show,
provided that the camera’s fiim plane is paratiel to
the glla'ne of projection.

though entering DATA statements speci-

fying coordinates can be a tedious process, once it
hasbemdoneawidevarietyofvimofmobject
may be drawn. After you have determined the best
view point, you wish to delete the DATA
statements that involve hidden lines.

This program provided by: Abriin Rover, 407
Norih Ist Avenue, Marstialltown, £A 50158
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ALTERNATE CHARACTER SETS

This program, written entirely in machine
lanquage, provides for a convenient way of
creating characters for display.

when you use this program there is no need to
calculate binary codes. You simply use cursor
controls and the decimal-point key 1o create the
desired character in the display. Once characters

have been defined they may be assigned 1o shifted

keys for later recall.
Generation of Altemate ASCII Codes

In normal use, the keyboard input routing in ROM
obtains an ASCII code from tabies in ROM. The
table for unshifted keys is located in addresses
FES8C - FEBF. Shifted keys occupy FECD - FEFF.

when bit 2 of address 764€ is set (as indicated
by the Japanese Katakana annunclator), codes are
obtained from altemate Key-to-ASCIl tables.
These tabies are located at nn80 - nnBF and NnCO
through nnFF, where nn is one less than the byle
stored in RAM address 785E. Keying SML twice
will cancel the altemate keycode mode.

Alternate Display Characters

A ROM table containing codes for generating the
display characters assigned to ASCII codes is
located In FCAD - FE7F. Each character s
specified using 5 bytes. Normally, codes 80 - FF
produce (by default) the same characters as the
ASCII codes do. However, {f RAM location 785D
contains hexadecimal 80, an altemate table is used
to obtain display codes for characters repre-
senteg by codes greater than &80. Since codes
above &80 are not ASCII codes, this table forms an
extension of, rather than a replacement for, the set
Of avallable characters.

This altemate table begins at address mn0D,
where nn is the byte contained in address 785E.

whenever the computer s powered up
following a power down using the OFF key. the
contents of 785D will be set to FF, thereby causing
the altermnate display mode to be cancelled.

An Allemnate Character Set Program

Execution of CALL &7C72, when this program {s in
memory in a PC-1500A, will set both the altemate
key code and altemate display modes.

Shifted alphabet and numeral keys will
generate the codes Al to Ci (rather than the usuat
ASCIl codes for lower-case characters). These
codes are displayed as characters that have been
defined by the user. The ASC and CHR$ functions
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also apply to these codes.

After the altemate key code and altemate
display modes have been set by CALL &7C72,
execution of CALL &7D00 Initlates a routine for
formation of user-defined characters. The display
will blank. Depress the key {alphabet or numerat) to
which a character is to be defined. The symbol for
that character will appear, followed by a S by 7
grig. The position of a “dot cursor” within this grid
is indicated by an unlit dot.

The right and left cursor keys may be used to
move the “dot cursor™ this grid. Keying the
decimal-point key will enter a dot in the position
indicated by the dot cursor, into the character
being formed. Keying SPACE will clear a dol. The
character being formed will be displayed in the
position to the right of the dot cursor grid.

when the desired character has been
completed, key ENTER to store it into memory. it
will be displayed whenever the assighed key
{following SHIF T} is depressed.

If BREAK is used to exit the character-
creation mode, the character will not be assigned.

Using the Program with the PC-1500

The preceding instructions and listing of the
machine 1 program apply 10 the Sharp
PC-1500A. Since the earlier Sharp PC-1500 and
the Radio Shack PC-2 do not contain RAM in the
address range 7C00 - 7FFF, a different location is
required. The program itself is relocatable with-
out moadtfication. However, its possible locations
are restricted by the necessity to locate the Key-
to-ASCII table and the Character Table at
locations compatible with the PC's operating
system routines.

The following locations are suggested for
various memory configurations:

1. PC-1500 with CE-155 memory module. First
assign the BASIC area with NEW 83B59. Enter the
machine 1 program beginning at 83972,
with it ending at 83AA3. (The character table will
use the area 83AAS - 3B58.) To execute the
mode-setting routine, use CALL &397Z. For the
character-setting routine: CALL 83A00.

2. PC-1500 with CE-159 memory moadle. Begin
with NEW 82359. Load the machine language
program in the area 82172 - 22A3. The character
table will occupy 822A5 - 2358. To execute the
mode-setting routine use CALL &2172. For
character creation, use CALL 82200.

3. PC-1500 with CE-161 memory module. Begin
with NEW &0359. Load the machine language



program into the 80172 -02A3. The character table
will occupy &02AS5 - [O358. Set the mode using
CALL &B172. For character creation use CALL
80200.

4. PC~-1500C unexpanded. Use NEW 84359, Load
the machine language program into 84172 - 42A3.
The character table will occupy 842A5 - 4358, Set,
the mode using CALL &A172. For the character-
setting routines CALL 84200.

Location of Stored Character Codes

In the PC-1500A version, the codes that produce
the characters defined by the user are stored in the
area &7DAS - TESS. They may be viewed by using
PEEK. These are the codes that can be used with

Table Gharacter Coades.
ADDR KEY AascCll
7DAS A a1l
7DAA B az
7DAF C a3
7DB4 D A4
/DB3 E A5
7DBE F a6
7DC3 G 2y
70c8 H A8
7DCD [ AsS
7DD2 J nn
7DD7 K e
70DC i Aac
70E1 M Al
7DEB N AE
7DEB 0 AF
JDF@ P BB
7DFS o B!
70FR R BZ
70FF 5 B3
7ER4 T B4
7E23 U B85
7EBE U B6
JE13 K B?
JE18 X B8
ZE1D Y B3
7E22 Z BA
JEZ22 5] BB
JE2C 1 BC
JE31 2 B0
7E36 3 BE
7E3B 4 BF
7E49 5 ca
7E45 6 Cl
7E4RB 7 c2
: 7E4F 8 3
ﬂ 7E54 g c4

Program Allermate (Yieracter Sets.

+C72 FD 58 84 D 7DBE FD C8 BE ED
~C76 BA 48 88 €A 2D12 57 EC 41 4}
070 5D EB 76 4FE  ?D16 41 46 B4 0OF
- /C/7E 84 96 BB 4E 7D1A 43 43 43 43
7082 58 @1 48 38 ?DIFE DF BF BS 99
<C86 35 32 B3 38 7D22 AE 78 75 26
08A 57 11 53 @F 7026 58 7R 5A A28
ZC8EL 2D z& 38 4D 7p2n 55 BE ED EF
2092 53 15 406 37 2DZE CD 8E 88 B3
/C9% 34 31 8D 28 7032 BE EZ2 43 C3
/098 49 16 4B 4F D36 42 CO 59 44
ZC3E 4C 238 19 43 2D3A B8 5A 46 646
JCh2 43 17 44 2F 2D3FE @4 B2 2 88
JCA6 2R/ 2B Zf 58 2D42 25 B7 20 8B
/CAR 32 13 48 58 D46 24 BS 4D €B
JCAE B8 3D 02 50 7040 42 B 9C 8B
ZCB2 51 1B 41 18 2D4E 23 BZ 28 389
JCBB IF BC @6 42 7052 21 45 B7? FF
JCBA 54 14 47 39 2D56 9B B85 46 4B
ZCBE 36 33 5B aF  7D50 FF 42 33 3F
/CC2 B9 @) aB C3 7D5E 4a 84 FB DI
JCC6& €@ BD 93 B8 7062 393 45 BS BF
CCA B 21 B3 aF /D66 9FE 49 45 BD
JCCE 2C 2E BB AD 7D6A FF 1B 51 88
2CR2 B3 25 66 C2 7D6E B2 8E B5 45
7C06 BF BC 8D 3C 27D7Z 19 5] 88 B5
C068 N3 26 AB AF D76 40 BB 45 Br
JCOE AC 3E 19 A3 2D’0 FF 9B BS 48
JCEZ AD 272 04 3F 7D7E 4B FF 44 4F
JCES 3A 3B 5E BB 7087 85 91 BE 4n
JCER BZ 23 66 B@ 7D88 88 DB 4D 6B
JCEE 10 48 B2 BA 7084 09 8 6FE FO
JCF2 Bl 18 Al 1A 7D8E 84 Bl 41 83
CF6 1E 1C 50 A2 7D39Z2 B2 B3 2B FD
JCFB B4 24 (2 4 7096 58 40 A5 FQ
JCFE C} BE BE FC  7208A CA 03 D3 FD
7082 pZ2 BE E4 2C  7DI9FE CA 55 41 88
0086 Br 38 3! B2  ZDRZ 84 3N

7Ddn BZ 33 4B BB

GPRINT statements to proouce the same
characters.

The accompanying table provides the following
information: 1) the address of the first of the five
bytes that are used to generate the character, 2)
the key (0 which that character is assigned, and 3)
the code for the character, acting like an ASCII
code.

SAVEIng the Program on Tape

The program may be saved on tape using the
CSAVE M statement. For the PC-1500A execute:
CSAVE M "ALT CHAR SET"A7C7287DA3. (if you
want to save the characters you have created,
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along with the program, then use the command:
CSAVE M"ALT CHAR SET"&JC72,47E58.)

If you are using the PC-1500 or PC-2, the
agdresses in the CSAVE M statement will need to
be modified to coincide with the area of rmemory
used, For example, when using the CE-155 mermory
rmodule, save the programing using: CSAVEM™ALT
CHAR SET"83972,83858.

To reload the program, simply execute: CLOAD
M.

A Suggestion

You can save a lot of typing by assigning the two

CALL statements to a couple of REServe keys.
Noriin  Raber, 407 North 1st  Averve,

Marshalltown, 7A 50158, provided this program.

Tl'n- ‘l:l ]7 |Ilig|-l i‘uil‘l"il“il.“"
itbh o an FFFHP mprseate i

far Call BEA CCDER

i 11 berminate

Plawes in "Fears

boisplags EREOR .

INSIDE THE PC-1500

This is the fifth part of the current series on the
Shatp PC-1500. (Most of this information is also
appiicable to the Radio Shack PC-2.) This valuable
information is supplied through the efforts of
Norin Rober, 407 North 15t Averve, Marshalltown,
/A 50158 This issue continues from Issue 34 of
PON. Norlin has been describing a number of the
ROM 1oputines. Many of the functions they perform
are of value to machine language programmers
when called as machine language subroutines.

Norlin has spent. a great deal of effort deriving this
informnation and taking the time to write about it. If
you use it, try and find time to let him know how
much you appreciate it!
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e the desived location,

ool sher
tlae mackioe-lananads PeoSramn was

Cah Preovided that the stack haz

Chee domard yeet i et W (AE R o' VR

dAiaplawed.
a BASIC line at the addres
HisPlae will result unless an effort haz
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FROM THE WATCH POCKET

In a recent column in the magazine infoworld, John
Gantz lamented the demise of the pocket and
notebook computer field. Much of his pessimism
apparently evoived from a personal experience
wherein he tried to dispose of some 200 Texas
Instrurnent Campact 40 handheld computers. we
don't blame him for possibly being a little
disappointed with the CC-40, but we do not think
that the pocket and portable computer field is
about to fade away.

Indeed, the signs are evident that all is well in
the PC business despite recent withdrawals from
the market by some suppliers. It does seem t0
currently appear that we are in a consolidation
phase. Suppliers who can't match consumer's
tastes are dropping out. Progucts are improving.
New genre are being identified. The recently
announced Sharp PC-1260 and 1261 models are
* good examples of this forward progress. The 1261,
with its 10K of user RAM and 40K of built-in ROM
software, points to the future. Here is a pocket
computer that fits easily in a shirt pocket, yet
contains enough power to really ease one's daily
task. 10K of user memory is more than enough to
hold several practical programs for use cna daily
basis. The automatic caiculation capability of the
1260 and 1261 are examples of the types of
features that will be provided as standard in pocket,
computers of the future.

Pocket computers, now entering their fifth year
of existence, are still in the pioneer stages.
Manufacturers are beginning to leam just what it is
that users want from thelr PC's. Models recently
or about to be anngunced will provide more and
more of what users seek. For example, the recently
announced Casio FX-750P modei and the upcoming
Sharp PC-1350 allow for wafer-thin memory
modules, complete with battery backup, to be
easily plugged into the pocket computer. These
new rmodules will make it easier for users Lo access
a large variety of programs. They represent a
significant step in the development of the PC
towards becoming a practical tool for users from

all walks of life.

Opportunities abound for visionaries and
entrepreneurs who understand the vistas that are
opening. While the society as a whole is still
struggling with the legal concepts that need to be
in place to protect both the consumer and producer
in areas such as software copyright and protection,
new technologies will make it practical to
distribute inforrmation processing tools. For
instance, the Sharp PC-1260 or 1261 can be
password protected. This means that those with.
specialized knowledge or technigues can program
this information intc PC’s and sell the entire
package as a ready-to-use application tool. This
can be accomplished with relatively low risk of
having the source code and methodoelogy comprised
unless authorized by the program author. In the
case of newer models, such as the PC-1350,
application programs can be distributed installed
directly in the battery backed RAM modules. Once
again, various levels of source code protection can
be provided at the author's discretion.

It should be noted that each generation of
pocket computer products provides benefits in
several areas. Not only is the hardware itself more
powerful, but deficiencies in operating modes and
capabilities are being corrected as a result of
feedback from earlier users. And these early users
have been speaking out. Hence, rmultiple line
displays, which provide for the easier
comprehension of data, will become the norm.
Feedhack from users indicates they would rather
have several lines of information, even though the
characters may be smaller, than having a single
line that forces prompts to be remembered while
data is being entered or leaves the user guessing
about the interpretation of an output. value.

In case you haven't heard, Sharp now produces a
low cost combination thermal printer and cassette
interface called the Model CE-126P. The list price
of this unit is $94.95. The machine contains a 24
digit thermal printer as well as a standard
audio-cassetie interface. Originally designed for
the EL-5500 and EL-S510 calculator units, this
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machine will also work with the Sharp PC-1250/51
and PC-1260/61 models. Note that this unit is
designed to operate with your own audio cassette
unit and does not contain a micro-cassette
recorder as does the more expensive CE-12S, If
you already have your own tape unit, the CE-126P
appears o be good buy.

The new Sharp PC-1350 is due out in the middie
of October. It is said to sport a four-line display,
contain approximately five kilobytes of memary,
and will retail for $195. This is the unit mentioned
earlier in which you can install 8 or 16 kilobyte
battery-backed RAM modules, It is reported to be
approximately the size of an EL-5500. It iooks for
sure as though Sharp intends to remain a serious
competitor in the pocket computer field.

As mast of you know, Radio-Shack recently
discontinued its PC-2 model. There has been no
indication whether or not the giant chainintends to
continue to support the pocket computer market.
There cioseout price on the PC-2 was $39.95. At
about $80 cheaper than the Sharp PC-1500A, mast
stores quickly sold cut. That was a good deal for
those who were able to get inonit.

Radio-Shack apparently intends to remain
active in the notebook computer field In
particular, it has recently announced a new
software package for the Model 100 computer.
Called Business Finance, the package is saidtobe a
tool for both business and personal financial
analysis. The package is reported to consist of 12
programs, including those used to calculate net
present value, internal rate of return, financial
management rate of return, and depreciation. The
package also contains prograrns that assist one in
maKing rent or buy decisions, perform lease/
purchase analysis, machinery replacement analysis
and bond analysis. Several other programs enable
one to perform annuity computations, as well as
calculate compound interest, leases, loans, and
perform pension and portfolio analysis. The list
price of the Business Finance Program is $39.95. It
runs on a Model 100, equipped with at least 16
kilobytes of user memory.

A few rmonths ago APCN ran a brief biurb about
an outfit producing an A/D board for the PC-1500.
The company, ENERTECH, 558 Highland Avere,

Ligper Montolalir, NJ 07043, has announced that
their new A/D 1500 I/O Interface is now in stock

POCKET COMPUTER NEWSLETTER
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and available for immediate delivery. The price is
$299.00 plus shipping charges. The interface
allows one to use programs in either BASIC or
machine to allow collection of data in the
form of a bit count between 0-2S5 (to represent
analog information) or 0-1 to represent digital
information.  Information collected from the
interface can be dispiayed, printed, or saved 10 a
cassette tape. The interface can also be used to
control relays, solenoids, light-emitting diodes,
etc., at currents of up to 100 milliamperes (and
potentials of as much as 12 volts). The A/D
interface is powered by a small 12 volt battery.
This battery can also supply a CE-150
printer/cassette interface. write directly to the
company or phone (201) 744-4962 for additional
information.

If you have a Casio Model PB-700, you may be
interested in checking out a new software package
released by KASTER Corporation, 2.0 Box 117,
Aloing, NJ 07624 teleptone (201) 784-9430. The
package is called DeskMate. It is said tocombine a
database manager, spreadsheet, and graphics
package into one integrated program. Up to 70
personal records or a 200 cell spreadsheet can be
retained inmemory. The graphics program can plot
four different graphs from data generated by the
spreadsheet. KASTER Corporation also states that |
it has other packages for the PB-700 available,

Hewlett-Packard Corporation has announced
the availanility of dBASE-II for The Portable
{HP-110) computer. This is a powerful information
management software package that has been
available for several years on desktop computers.
The package is supplied on diskette. It retails for
$500. Contact your nearest Hewlett-Packard sales
representative  for additional information.
Incidentatly, the HP-110 continues to be a hot
seller for Hewlett-Packard Corporation.

If you are into using personal computers at
Wwork, then you may be interested in a bi-monthly
newletter that has just been announced. The
newsletter claims to review a major best-selling
software package from a general business category
in each issue. The objective of the newsletter i¢
said to be helping users to understand how to select
from an incredible array of constantly updated
software. Each report includes a summaty,
illustrations, real-world usage examples, and a
"clip-and-save" tear sheet index of commands, as
well as the reviewer's personal evaluation of the
program's  capabilities. For subscription
information, contact Delicious Publishing, 314 -
East Hatly #106, Bellingham, WA 98225,
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Photo Sharp PC-1350 Pocket Computer Sports Multiple-L ine Liquid-Crystal Display.
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SHARP PRODUCING NEW MODEL PC-1350

Sharp Electranics Corporation is now detivering a
new, slim pocket computer dubbed the model
PC-1350. It is believed that the model may
eventually replace the popular PC-1500 produced
by the company. The unit weighs less than seven
ounces. It is just siightly over 1/2 inch in thickness,
with a length of approximately 7-1/4 inches and a
width under 3 inches. The PC-1350 sports a large 4
line by 24 characters display. The U.S. list price is
said 1o be $195.00 at. the present time.

The unit’s keyboard contains 62 keys. Thirty-two
of these are arranged in QWERTY fashion. Twenty
are grouped in a numeric/operand keypad. Ten
more serve as cursor, scrolling, mode and editing
aids. There is a separate power on/off switch, A
contrast control, accessed on the right-hand side
of the unit, provides for adjustment of the
lguid-crystal display intensity.

The new pocket machine has a power-packed
software package residing in 40 kilobytes of ROM.
This includes a BASIC interpreter and user
operating system. The PC also contains 5 kilobytes
of user RAM provided as standard. This can be
expanded by an additional 8 or 16 kilobytes. The
RAM expansion units are somewhat unusual. They
are thin, card-iike modules containing
battery-backed CMOS memory. Each card can hold
programs and/or data for up to several years. There
is only one major drawback to using these cards as
mass storage devices: their rejative cost. The 8K
RAM card is said to retail at approximately $100
while the 16K version will be about $170.00. That is
equivalent to what a RAM module such as the
CE-161 costs on the PC-1500. Such a price will
tend to restrict the use of the cards as general

Phato PC-1.350 With CF-126P Printer/Cassette
Linit and CE-202M(16K) Memory Card

purpose storage devices.
The PC-1350 is powered by 2 pair of CR-2032
lithium cells. It is equipped with an interface

enabling it 1o be coupled to a CE-126P
printer/cassette interface. A second serial
interface provides a means of interchanging
information with Sharp’s PC-S000 Portabie
Computer.

Wwill the new PC-1350 become the volume pocket,
computer leader? Wwill Radio Shack soon begin
promoting a PC-5? Only time wili tell.

To obtain more information on the PC-1350,
contact Sharp Electronics Corporation, J7 Sharp
Plazg Paramus, NJ U7652. The telephone number is
(201)265~5600.

REVIEW OF THE CASIO PB-780

The Casic PB-700 is the same size as the Radioc
Shack PC-2 Pocket Computer. it has a staggered
QWERTY keyboard. The keyboard includes a key
marked "CAPS". This key may be used to provide
lower case characters.

The most striking feature of the PB-700 upon
initial examination is its display. It is the largest of
any current pocket computer. it measures 4 inches
in length by almost 1 inch high. It is capable of
displaying 4 lines with 20 characters per line. You
can position the display cursor using the LOCATE
XY statement. When used in the graphics mode,
the display provides 160 by 32 dots (compared to
the PC-2's 160 by 7 dots). [t is easy to draw pictures
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on the display. Just use the statement DRAW X,Y.
To erase, use DRAWC X,Y. The POINT statement
can be used toc have a program automatically
determine the state of a pixel on the screen.

There are no annunciators on the LCD screen.
To ascertain such things as which angle mode is in
use, the amount of memory remaining, or which of
the 10 possibie program areas have been used, you
utilize a SYSTEM command. You execute the
program in a particular area by holding down the
SHIFT key and pressing the digit (0 - 9) that
corresponds to the program storage area.

The PB-700 does not have a mode switch. It
does. however, have a connector that may be used
to attach a printer or cassette interface, both of



which are available as options. [t also has a
memory bay on the back that can hold up to 3 RAM
modules. Each RAM module can contain 4 of
memory. The RAM modules currently retail for
$39.95 each. Since the basic PB-700 inciudes 4K of
user memory, a fully-loaded unit can have up to 16
Kilobytes of RAM. However, about 2.8K of RAM is
consumed as overhead.

The unit is powered by 4 type AA batteries.
They are accessed via a door in the back of the
machine.

The BASIC instruction set of the PB-700
includes the foilowing directives: POINT, NEW,
LIST, CONT, RUN, BEEP, CHAIN, CLEAR, CLS,
DATA, DIM, END, GOSUB, RETURN, GOTO, FOR,
TO, STEP, NEXT, INPUT, LET, PRINT, LPRINT,
READ, REM, RESTORE, STOP, TRON and TROFF,
It provides a number of string functions as well as
trigonometric and inverse-trig functions. it has
EXP, SQR, LOG (natural) anc LGT (base 10 log),
ABS, INT, SGN, RND and ROUND functions as well
as INKEYS, USING and TAB. The ROUND(K,Y)
function will round X to the decimal position
indicated by Y. Thus, for instance, if Y is 2, the
value X will be rounded to the nearest hundredths
place!

when with the Radio Shack PC-2, the
Casio PB-700 lacks the following statements and
commands: TIME, PAUSE, CALL, PEEK, POKE,

ARUN, AREAD, BEEP ON, ON ERROR GOTO,
NOT,STATUS, WAIT, LOCK and UNLOCKK.

However, it does have features that are not
found on the PC-2, such as:

1. The ability to use non-integer values inFOR,
NEXT and STEP statements.

2. More flexibility within IF-THEN-ELSE
statements.

3. The use of half-precision array variables
(5-digit mantissa with a 2~ digit exponent) instead
of full-precision variables (12-digit mantissa and
2- digit exponent). This can save a lot of memory
space when manipulating arrays.

8. A key that makes it easy to delete a lot of
characters. Once the cursor has been positioned,
one press of this key will delete everything to the
right on a particular line.

The PB-700 permits the use of i~ and
2-dimenstonal arrays as well as 2- character array
variable narnes.

The unit is supplied with a canrying case, a
manual, a quick reference booklet, 4 AA batteries
and a RAM backup battery. The manual contains
demonstration programs including one that
provides impressive graphics.

The PB8-700 has a U.S. list price of $199.95. It is
availabie through Casio distributors.

Tris review provided by Jeffrey woodhead, .0,
Box 778 Davis, CA 95617,

=— FOR PC-1250/51/60/61 USERS -

AL ARM CLOCK PROGRAM

This program converts a Sharp PC into a “smart™
alarm clock. Several versions of the program
are provigeg: one for PC-1250/1251s (or the
equivalent Radio Shack PC-3) and another for
PC-1260/1261 owners. Furthermore, a slignht
mogification to the version for the 1250 will
enable it to be used on the original Sharp
PC-1211 (Radio Shack PC-1)! The program can be
“calibrated” so that it is accurate towithina
few seconds per day. It is "smart” in that it
allows the SET and ALARM time to occur at any
time within a 24 hour period. Thus, for
example, you can set it at 8:00AM for an alarm
time of 7:00AM and it will "know" that you mean
the next morning. It won't bother you at 7 :00PM
as a 12-hour clock woula!

The input times are entered in the format
(HH.MMSS) followed by AH or PH (when using the
PC-1250/1251 wversion}. When wusing the

126071261 version, you should follow the time
by the notation *A*H or *P#M. (The asterisk
meaning multiplication. The reason that the
multiplication symbol must be used in the
1260/1261 version is because it does not
recognize “implied” multiplication. The
symbols A, P, and M are actually used in the
program as variable names. They assume values
of plus or minus one. These types of
gifferences amongst supposedly compatible PCs
stems from the fact that the menufacturer
assumes that you follow rigid programming
conventions. The use of "implieg™
multiplication as done Iin the 1250/1251
version is not sanctioned by Sharp. )

In any event, if you do not specify AM
(*A*) or PH (*P"1) when inputting a time
value, the program will assume you mean AM.
Also, the program assumes that noon is 12.00AM
and midnite is 12.00PH. The program is
sufficiently accurate that you may wish to
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Program AlarmClock for PC-1250/51 (Gr PC-3).

Program AlarmClock for PC-1260/1251 .

tH:BEEP 1: PARUSE ¥ 24 H

® ALARM CLOCK®

s “NOON = 1Z,88aM°

REM YWMIDNITE = 12.88
B

2Ri1Y=3, 22553790 E-4ip=1
tP=-1:M=11 USING °12
F.dRan¥

28: INPUT “ALARM TIMECHH
LAy Evay

SALINPUT "TIMD NOWCHH.M
miztigiZ= DEL 4E5 S

S@:if UXa IF ABS U212
LET y=U-12

S5:IF 3¥8 IF ABS 5012
LET 8=35-12

6A:IF U<d LET U= AES U+
12t IF dr24 LEY U=U-

)

£5:IF 548 L7 5= ABS S+
128 [F 5524 LET 5=8-
i2

y@:y= FEG - DEG 8@ IF
W¢B LET Y=Y+i4

B V=V+21=2+0. T2IBY i XK=
z

B IF Ay=Y THEN 128

18@:2=2+Y: IF Z>=13 LET
2=2-12

11@:X=x+¥:7= DMS 2

128:PAUSE "TIMEI™ST:
LOTO 9@

1Z8:USING 8RR, 217

14R:BEEP 3: PRUSE “TIME:
iT

199:2=2+1,55782Y: IF Z3=
13 LET Z=Z-12

168:T= IM5 Z2: GOTO 148

288:vC"i PAUSE “CALIBRAT
ION —=3¥1 USINDG

21@: INPUT *TRUE CLOLK(H,
MMSSIi* i b

228:IF W9 IF ABS MW>1Z
LET w=W-12

239:1F w(@ LET W= AES kit
127 IF W24 LET W=h-
12

24@8: J= DEG U- DEG 5% IF
J<B LET J=J+24

25@:K= DEG M- DEG 5@ IF
K<@ LET K=K+24

268iL=KYsJ: PRIMT "MEW Y

= Y§L: ENB

18BEEP 1t PARUSE ¥ 24 H
R ALARM CLOCK*
1Z2:RER "HOGN = 12.88aAM"
14:REM "MIDNITE = 12.88
i
29:¥=3,_251197073E-414=!
iP=—1:ipm=1: USIKRG "%
B.g808”
3@: INPUT "ALARM TIME(HH
LHMIIYU
43: INPUT “TIME NOW(HH.M
M):*i9:iZ= DEG ABS S
29:IF U>8 IF ABS ur12
LET U=U-12
95:IF 5X8 IF ABS 512
LET 8=8%-12
B@:IF U<@ LET U= ABS U+
12: IF U>24 LET U=U-
12
831 1F S(@ LET 5= ABS S5+
12: IF 5224 LET 5=5-
12
Te:¥= DEG U- DEG S: IF
Y{(B LET ¥=¥Y+24
8@:W=VY+Z217=72+0,7208%Y:X
=Z
98:IF X>=¥Y THEN 138
18@8:2=2+¥: IF Z2>=13 LET
Z=2-12
11@:6=¥+¥:T= DNS Z
128:PAYSE *TIME:"5T:
0TO 94
138:USING “XBR.RE"
148:BEEP 3: PAUSE "TIME:
“+7
15827=2+1.55782=*Y: IF Z>
=13 LET 2=Z-12
1e8:T= B3NS 2@ GOTD 148
288:°C*: PAUSE "CALIBRAT
ION —>7: USIHG
218: INPUT YTRUE ELOCK(H.
AMSSrz":H
228:1F W>@ IF ABS WX12
LET W=W-12
238:IF W<@ LET W= RBS W+
12t IF W>24 LET W=h-
12
248:J= DEOL U- DEG St IF
J{8 LET J=J+24
258:K= DEG W- DEG St IF
K<& LET X=K+24
266 =K*¥Y J: PRINT "REMW
¥ = "3L: END
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enter times to the nearest second. This is
accomplished by appending the seconds value
after minutes, 1.e., entering a time as
12.5315PH (12.5315P*ona 1260/1261).

Suppose you want to have the PC tell you when
it is 7:15 in the morning? Assume that the
current time is 10:35PM. You would run the
programas follows:

>RUN

24 HOUR ALARN C1LOCK

ALARM TIME(HH MH): 7.15=A=N

TINE NOW (HH.MH) 10.35=P=p

.... at 7.15A1 the next moming ....

BEEP - BEEP - BEEP

TIME: 7.15

Suppose you found the alarm clock program
to be slightly off as far as timing was
concerned? You can calibrate it against a
chronometer (er, perhaps your trusty wrist
watch will suffice) naving a second hand, if
you desire. Let's assume that you ran the

program as in the example above, but the alarm
went off at an actual time (according to your
chronometer) of exactly 7:17:30 in the AH. To
ennance the accuracy of the program for your
specific PC, you do the following:

>RUN 200 or DEF/C

CALIBRATION -->

TRUE CLOCK(H.MHSS): 7.1730»AsM

NEW Y = WHATEVER IT SAYS
You complete the adjustment by placing the PC
into the PROGRAH mode and changing the
calibration constant ¥ in line 20 to the NEW Y
value given!

To use the program on an original PC-1211
(Radio Shack PC-1) you can use the program
listing given for the PC-1250/1251 but start
with a value for Y in 1line 20 of
¥=5.561374309€-04.

It is apretty nifty 1ittle program. Thanks
for it go to: Americh Auersbscher, 41 King
Street #2, felleville NJ 07109.

FOR HEWLETT-PACKARD HP-71B USERS

WEATHER PROGRAM FOR HP-71B

Ever since the introguctory announcement in Issue
3Z of AV and the subsequent product review
article In Issue 33, we have been getting more and
more requests for additional information and
programs specifically for the HP-71B. OK, OK, we
get the message!

It sure looks llke HP has cooked up & winner
with the 718B. we haven't had as many requests to
cover a particular model since Sharp Eiectronics
Company introduced the PC~1500.

S0, 10 kick things off iIn what we plan to be
continuing coverage of this model, we offer up a
HP-71B-tallored weather forecasting p
Long-time POV readers may recognize this as a
customized version of £ Auystachers program
originally publishead in Issue 20 for the Radio Shack
PC~2 and Sharp PC-1500. (By the way, line 500 of
the original version contained a typo - the IF Z=3
statement should have been IF X=3!) Operation of
the program Is straightforward, So, just load and
RUN. we will have more for the 718 next Issue!

Program kwtner Farecasting on the HP-7 1R, AL isting continued an the next poge)

80
90 IF FNAS(T$)#"R" THEN 130

10 DELAY 1, .S @ ¥IDTH 96 @ DISP "WEATHER FORECASTER @ DESTROY ALL

20 A$="S. SW ¥. N N. NEE. SE "

30 INPUT "BARDHETER (IN): ";P @ IF P>=30.2 THEN S=0
40 IF P<30.2 THEN S=1

S0 IF P<30.1 THEN S=2

60 IF P<30 THEN S=

70 IF P<=29.8 THEN S=4

INPUT "RISE, FALL, STEADY? “;T$ @ X=0

POCKEY COMPUTER MEUSLETTER



Program kvicather Forecasting on the HP-718 £ Isting starts an previous page.,)

100 INPUT "RISING FAST, SLOW? ";R$ ® IF FNAS(RS)="F" THEN X=1 8 GOTO 190
110 IF FNAS(RS)#°S™ THEN BEEP @ GOTD 100

120 X=2 @ GOTO 190

130 IF FNAS(T$)="S" THEN 190

140 IF FNAS(T$)#"F™ THEN BEEP 3 GOTO 80

150 INPUT "FALLING FAST, SLOW? “;RS$

160 IF FNAS(RS)="F" THEN X=3 @ GOTO 190

170 IF FNAS(R$)#"S™ THEN BEEP 3 GOTO 140

180 X=4

190 INPUT "WIND FROM THE: ;¥$ @ IF LEN(WS$)#2 THEN BEEP a GOTOD 190
200 umias,wncsm)) @ IF W=0 THEN BEEP @ GOTD 190

210 W=INT(¥/3)+1

300 Y=ABS(¥-3)<2

310 IF Y»(S<3) AND X=0 THEN Z=1 @ GOTO 600

320 IF Y»{S=1) AND X=1 THEN Z=6 @ GOTO 600

330 IF Y=(S=0) AND X=4 THEN Z-3 & GO0TO0 600

340 Y=¥=1 OR ¥=8

350 IF Y»(S=1) AND X=4 THEN 7=4 @ GOTD 600

360 IF Y#(S=1) AND X=3 THEN Z-5 @ GOTD 600

370 Y=ABS(¥-7)<2

380 IF Y*(S=1) AND X=4 THEN Z=& & GOTO 600

390 IF Y*(S=1) AND X=3 THEN Z<5 & GOTC 600

400 IF Y=(S>2) AND X=4 THEN 7=6 @ GOTO 600

410 IF Y*(S>2) AND X=3 THEN Z=7 @ GOTO 600

420 Y=¥=6 OR W=7

430 IF Y*(S<2) AND X=4 THEN Z=8 @ GOTO 600

440 IF Y=(S<2) AND X=3 THEN 7=9 @ GOTO 600

450 IF (¥=1 OR ¥=2) AND S>2 AND X=2 THEN Z=10 @ GOTO 600
460 IF (kzmM)HBSﬂW?{:BTI-EIQZ:uBGBTDEOO
470 IF ABS(W-6)<2 AND S=4 AND X=3 THEN Z=12 @ GOTD 600
480 IF ABS(W-3)<2 AND S=4 AND X=1 THEN Z=13 @ GOTO 600
490 iF X<3 AND ABS(¥-5)<3 THEN Z=2 @ GOTO 600

500 Z=1 @ TF X=3 THEN Z-8

600 DISP "FORECAST —->" @ K$=""

610 ON Z GOSUB 710, 720, 730, 740, 750, 760, 770, 780, 790, 800, 810, 820, 830
620 K$-KEVS @ IF K$="" THEN 610 ELSE 30
710 DISP "FAIR, LITTLE CHANGE." @ RETURN
720 DISP “FAIR, LITTLE COOLER." @ RETURN
730 DISP "FAIR, LITTLE WARMER." @ RETURN
740 DISP “RAIN WITHIN 24 HRS." @ RETURN
750 DISP “WINDY, RAIN BY 12 HRS.® @ RETURN
760 DISP “CLOUDING WITH RAIN." @ RETURN
770 DISP "RAIN AND HIGH WINDS." @ RETURN
780 DISP “UNSETTLED, MAYBE RAIN." @ RETURN
790 DISP “RAIN/SNOV, WINDY.™ 3 RETURN

800 DISP "CLEARING TO FAIR.® & RETURN

810 DISP "SEVERE STORH IMMINENT.™ @ RETURN
820 DISP "HEAVY RAIN/SNOW, WIND.™ @ RETURN
830 DISP “CLEARING AND COOLER."™ @ RETURN
900 DEF FNAS(R$)-UPRCS(R${1,1])
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MACHINE LANGUAGE PROGRAMMING
Readers of the serles Aoy £

Programming e Shaip PC-1500 and Radlo Shack

A2 (produced in 1983 as a separate publication
by POV will especially appreciate the following
article. As such readers know, the series was
abruptly terminated due to serious iliness on the
part of the author.

whnat follows s a sample of how the author had
planned to continue the series by bullding upon the
instiuction set foundation that had been laid in the
early installments. Enjoy!

MACHINE LANGUAGE PROGRAMMING
THE_SHARP PC-1500
AND RADIO SHACK PC-2
POCKET COMPUTERS

Once a truly interested ML fan acquires an
understanding of the types of instructions that are
available on a machine, he or she soon develops an
itch to do some real ML programming. Let’s satisfy
that urge right now.

Clearing Memory

when batteries are installed in a PC, the Individual
bits in memory will "come up* in random states.
Some set to the logic 1 state, some cleared to the 0
state, Sometimes it is not desirable o have areas
0f RAM In such a chaotic condition. One way for a
ML programmer to set an area In memory to a
Known conditon is to fill it with zero bytes. That is,
load bytes set to the value zero into a spectfic
range of memory addresses. Sounds like a pretty
simple procedure, right? It Ist And it can be done In
a whoie lot of different ways.

Suppose, for example, that you wanted to clear
out the sectlon of memory normally used to store
the fixed string variables A$ Ds$. These are
stored in memory addresses &78C0 - 878FF.

One way to accomplish this job would be to load
CPU register A with the value zero. Next, the
starting aadress of the area to be cleared might be
set up in CPU register X. Once this had been done,
STAI (X) dglrectives could be used to stuff the
contents of the accumulator (register A) into

FOR PC-1500 & PC-2 USERS —

successive locations in memory as pointed to by
the contents of CPU register X. Remember, the
STAI (X) instruction automatically advances the
vaiue In X each time it is executed. There is just
one more parameter to consider. How many times
must the STAI (X directive be repeated in order to
clear out the desired block of memory?

Since the size of the memory block is known in
this example, a counter could be established, say in
register UL. Each time the STAI (X) command was
performed, the count In UL could be decremented,
when this count reached zero, it would be time to
stop stuffing zeros Into memory. Thus, one could
use the sequence of directives (after the STAI (X)
instruction) consisting of: DEUL and RBNZ #nn.
That is, decrease the count In tegister WL and if it
is still non-zero, then 100p back to repeat the STAI
(X) directive. If this method was used, in this
example, then register L would initially have to
be set {c the decimal count of 64 (hexadecimal 40},
representing the number of bytes in memory (from
&78CD through &78FF) that were to be cleared. See
the accompanying 1isting for a detalled example of
this method.

If you were wide awake when you read the
previous section of this series, then you might
remember that this type of situation is ideal for the
use of the BNZD #mn instruction. Since, however,
the BNZD directive tests for zero semore it
decremnents the contents in UL, then the count
initlally placed in UL must be one less than the
number of loops (locations to be cleared). Thus, in
this specific example, if BNIZD was used, register
LA would need to start out with a count of gecimal
63 (which is hexadecimal 83F). An accompanying
listing illustrates this method, too.

Yet another way of determining when to stop
looping would be to check for an appropriate
address value in CPU register X. In this case, when
the value in X exceeded &78FF (i.e., reached
&7900), then it would be time to discontinue the
clearing operation. There are several ways this
type of procedure might be implemented,

One way would be to set the ending value (say
&78FF in this case) into another CPU reglster. CPU
register ¥ would be available for such use in this
exampie. A comparison could then be made
between the contents of X and 'Y each time that X
was advanced by the STAI directive. When the
value in X exceeded that in Y, then it would be
appropriate to stop the clearing operation. See the
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Program Routine rar ClearingMemary LEing RENZ instnction
PC | LC [BL | B2 | B3 | B4 [ 65 | LABELS | MNDIONICS COWMENTS
00 |00 [BS |00 JCLRAMMI  |LOA #00 |Load register A with zero.
00 |02 |48 |78 LDXH #78 Set up register X to point to 16-bit address £7800.
00 |04 4 (C0 LOXL #C0 Set up register X to point to 16-bit address 678C0.
00 |06 |6A {40 LDUL R Set. up counter (64 decinal here)} in register UL.
00 (o8 |41 CLRfl  [STAT (X) Stuff contents of A into memory, then increment pointer.
o o9 |62 DEWL jDecrenent, the counter value in UL (UL=i-1}.
00 |0A |99 ]04 IM CLp If counter is not zero, Jump back Lo stuff another byte.

Program Rautine for Clearing Memory Using BNZD instnuction.

PG |LC | 81 [ B2 | B3 | B4 | B5 | LABELS NEONICS COMENTS
oo (00 [BS 0D {GLRM2  ILDa #00 iLoad register A with Zero.

00 02 |48 |78 LOXH #78 Set up register X to point to 16-bit address €£78C0.

00 04 4R |CO LDXL #C0 Set up register X to point to 16-bit address §78C0.

00 (06 |[6A |3F Lo #3F Set up counter (63 decimal here} to count-l {64-1=63).
00 o8 lai oLz |3TAT (%) Stuff zero byte inte memory, advance memory pointer in X.
00 |09 |aa 03 BMZD CLRMZ Check WL for zero, loop back if non-zero, {(ULsUt-1}).

Program Routine far Clearing Memary Using Compere Qeration to Terminate L oo

PCJLC {6182 |03 | B4|BS | LADELS NENNICS COTENTS
o6 {00 |BS |00 {CLRM3 |LOA #00 |Load register A with zero.
00 102 (48 |78 LORK #7¢ $et up register X to point to l6-bit address $78C0.
00 |04 {m |co LDXL #CO Set up Tegister X 1o point to 16-bit address &78C0.
00 o6 41 CLRANZ STAI {%) Stuff zero byte into nenory, advance menmory pointer in X.
00 |07 Jos CPA XL Check XL for zero (indicating address 67900 reached).
00 |08 (99 [IH RBMZ CLRN3 Loop back to stuff next location if XL is not zero.
example program listing.

An even easier way, in this particular case,
would merely be to test for the value in XL going to
zera. That is because, when XL exceeds FF
{because X reaches 78FF), it will go to the value 00
as X agvances 10 the value 7300. That just happens
to be the point at which we want {0 stop clearing
memory in this particutar example! Alisting of this
method is also provided for examination.

By now you should be convinced that ™ML
programming is not an exact science. There are
usually countless ways to approach a particular
objective. Sometimes you can customize your
approach depending on specific parameters. For
instance, if you are trying (o conseive your use of
memory, you might try to devise a sequence of

8 Issue 36 POCKET CORIPUTER MEUSLETYER

directives that uses a minimum amount of space.
Or, you might be interested in maximizing speed of
program execution. In that case, you could work
towards selecting directives that could be
performed in the minimum amount of time, (Do ot
make the assumption that the fastest program is
the one with the fewest instructions! Various
classes of instructions reguire different times to
complete their execution. It may require a very
getailed study in order to find a seguence of
instructions that accomplishes an objective in a
minimum amount of time!) In most practical
applications, however, the actual sequence of
instructions selected is not at ali critical. Setect or
create a method you like and try it out!



Diagram AMemary Map or Clearing Cperation.
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APractical Memory Clearing Application

Have you ever developed a BASIC program that
used a temporary variable array? That is, an array
that you needed to continuously clear out in
between operations with other arrays? If so, you
know that you had to create a special program loop
that would initialize all the elements in that
specific temporary array. You could not use a
BASIC command such as CLEAR as that would
wipe out &/ of the other variables and array
elements used in the program, something that we
assume for this exampie, would not be desired.

Of course, there is nothing wrong with creating
3 BASIC program loop to clear out the elements in
an array. 1t is just that, if the number of elements in
the array is large, the process can take some time.
If the clearing operation has to be done frequently,
the amount of time devoted to this one aspect can
become qQuite exasperating.

However, as a ML programmer, it is possible to
devise a scheme to clear out the elements of an
array in the proverbial "blink of an eye.” Let us see
how this could be done.

First, it is necessary to know a few facts about
the operation of the BASIC interpreter provided in

e e e

the PC~1500 (and Radio Shack PC-2). As you may
be aware, the interpreter program stored on ROM
organizes RAM memoary in a specific fashion to
serve its purposes. Thus, the lower range of
avallable user memory is assigned for use by the
PC's "softkeys™ as the REServe memory area.
Immediately above this area (in terms of memory
addresses) is where user program statements for a
BASIC program (or multiple programs) are stored.
Finally, the "top" or highest address value
locations in RAM are used for the storage of user-
defined arrays and variables.

when the pocket computer is first tumed on,
mRmprografnaetenninestnemtma'utop
addresses of user RAM. The “page” (high order 8
bits) value of these locations are stored in the
system RAM at addresses &7863 and &7864
respectively. This procedure is necessary as the
range of user RAM can vary depending on which
RAM expansion module (such as the CE-151,
CE-155 or CE-161), if any, is installed in the PC.
Thus, for example, if an 8K module was installed,
location &7863 would contain 838 (which is the
page portion of the address &3800 where RAM
memory would begin). Location 87864 would
contain &60. This is the page portion of the address
86000 which is one moare than the top user RAM
address (85FFF) that is available in sucha system,

(Knowing this information makes it possible to
design a procedure that will automatically take
account of the amount of memory in a user's
system when it is used.)

when a BASIC programmer wants to create a
variable array, it is necessary to issue aDIMension
statement. This statement essentially blocks out
space in user RAM for storage of the array
elements. For purposes of illustration let us
assume that the DIMension statement is the first
statement contained in the user's BASIC program.
Let us further assume that it is expressed as
follows: DIM A$(6pd. This means that a string
array named AK() is being specified, that there are a
total of 7 array elements {numbered 0 - 6) being
reserved and that each element is 1o have room for
4 characters.

when the BASIC interpreter encounters this
DiMension statement it will do the following:
determine the top of mernory (by examining system
RAM location 87864), reserve 28 bytes of memory
immediately betow this location for storage of the
array elements (7 elements with 4 characters
reserved for each one), immediately below this it
will record the array "header™ information, (using 7

bytes of storage for this purpose). A summary of
this process is shown in the accompanying diagram.

POCKET CONPUTER MEUSLETTER Issue 36 9



The reason why it is necessary to assume that

Diagram Mamary Map for Clearing an Array. the DIMension statement is the first statement in
the program in this description, is because any

other arrays (or user-created variabies) will be
[ Jonof nenory, stored "peneath” this initial array. Thus, locating
...................................... < A8(6) other arrays can become complicated and such
SFFC —& ‘ ") complications are not needed at this point in the
SFFg ——4 ML programming educational process. Rignt?
S~ = It will be worth knowing, so that you might
SEFD —i | *+— M(3) customize such a routine to your own specific
e & 4+ M(2) purposes, the following additional information
SFES — P a4 A1) about array elements: (1) The number of characters
b 44— m{0) reserved for each element of a string array is
RO precisely the number specified after the asterisk in
e 4 Header for the DIMension statement. If an asterisk is not useq
T to specify such a value (which is limited to the
range 1 to 80), then a value of 16 is assumed by the
WIlgs e BASIC interpreter. (2) The number of characters
doun reserved for each element of a numeric array is
* always eight! This is because all numeric values
stored in such array elements are assumed to be in
floating-point BCO format.
An Array-Clearing M_ Routine
f Ef we assume an arr)ay size of seven elements
numbered 0 through 6), with an element length of 4
Usex. BAslx characters, then we can calculate that eti?eg space
'm"““': wmg{ trwwe array elements is exactly 28 bytes.
$ excludes the 7 bytes needed by the
i Ir— — Sy rasn array *header.” This Is just as well, however, as we
do not want to erase the contents of the array
| Botton of memory By examining the contents of memoary location
of &7864, we can locate the start nymemury.
Actually, this location yields the first page address
that lacks RAM, so user memory reaily begins on
the highest possible address (8FF) on the next
Program Routine for Clearing Memary that Tenminales when Address value Reached,
PG| LC |81 [B2|B3|84|0S | LABELS [ NNENONICS COMENTS
00 |oD 48 |78 JCLRR4  [LDXH ¥78 Set up register X to point to 16-bit address E78C0.
00 02 |4A [CO LDXL #C0 Set W register X to point to 16-bit address €76C0.
00 {04 |58 |[r LDYR #79 Set up register ¥ to point to 16-bit address £7900.
060 |06 |54 [o00 LOYL #00 Sot up Tegister Y to point o 16-bit address £7900.
60 |08 [BS {00 jeimna  [LDA #00 Load register A with zero.
00 | |4 STAT (X) Swff zero into nemory, advance memory pointer.
o0 (0B |94 LDA YH Put contents of YH into the accumulator.
00 |0C 186 CPA XH Compara (YH-AH) to seae if pointer page values are same.
00 |ob |99 o7 RBMZ CLAMA Loop back if page values are not the same.
0 [OF {14 DA YL Pul contents of YL into the accumulator.
o0 [10 {06 CPA XL Compare (YL-ML) to see if pointer values are same.
00 1 |99 |oe RBNI CLRINS {oop back if page values are not the same.
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Program Routine for Clearing Arrgy Elements.

e — e L i = =g )

PG {LC | BL |82 | 8584 ][BS | LABELS BNERGNICS COMENTS

1 |50 {58 ({78 CARRAY [LODYH #78 Set up register ¥ to point to 16-bit address 67854,

1 |52 |54 |64 LDYL #64 This is where top of memory value stored by ROM routines.
71 154 15 [Loa {7) JFetch top of memoxry walue into accumulator.

71 |55 |[oF DEA Decrement page value by one to point to next lower page.
7L |56 |08 STA XH Store top of memory (adjusted) page value in register XK.
1 |57 |# 1" LOXL #FF Store low portion of top of nemory address ip XL.

71 159 lea |IC CARRAL |LDWRL #1C Set up counter {28 decimal here) in register WL.

1 58 S |oo LDA #D0 Load the accumulator with zero.

71 50 |43 iCARRA?  |STAD {X) Stuff accunulator into memory, then decrement pointer.

71 156 |62 DEW Decrenent. the counter valve in UL ((L=UL-1).

71 |SF {99 |04 RBNZ CARRAD If counter not zero. jump back to stuff another byte,

71 161 oA IRTS Else, exit back to caller when counter equals zeyo,

lower page. Thus, if location 87864 contains the
value 860 (ingicating page 860 in the aodress
&6000), the last location inRAM is at location &FF
in the next lower page (8SF) or at address 8SFFF.
(This is precisely what would be encountered if a
PC-1500 had an 8K RAM module such as the
CE-155 instatled.)

From there it is a simple matter to set up
pointers and a byte counter within the CPU in order
to erase the desired block of memory. However,
now it will be appropriate to decrement the
memory pointer as locations are cleared(instead of
incrementing it as was done in previous routines).
See the accompanying listing for the actual series
of instructions that can accomplish this cbjective.

Check It Out with A Hybrid Program

You can test the operation of the array clearing
routine by combining It with a BASIC program. The
BASIC portion of the program can be used to
DIMension the array, 16ad the machine 1

routine into memory using POKE directives (since
it Is fairly short), and Initfalize the array with a set
of known values,

Next, the Initlal values placed into the array
can be displayed for checking purposes. The
array-clearing ML routine can then be “calied”
using the CALL staterment provided in BASIC. The
contents of the array can then be displayed again
1o verify that the elements were properly cleared.
This process may be repeated as long as desired for
observational purposes. Here is the listing for such
a /wbrid program:

1000 "AA"DIN AS(6

)4
1010 GOSUB "“cC*
1020 “BB"GOSUB "D
D-
1030 GOSUB "eE"

1040 CALL &7150

1050 GOSUB “EE"

1060 GOTO “BB"

1090 END

1100 “"CC"POKE &71
50, 858, 478, &
5A , &15, &
DF, 8, 3AA

1110 POKE &7158, &
FF, 86A, &1C, &
B85, 0, 843, 562
893

1120 POKE &7160, 4
, 397

1130 RETURN

1200 "DD"FOR A=0
T0 6

1210 AS$(A)-STRS (
A)+STR$ (A)+
STRS (A)+
STR$ (A)

122G NEXT A

1230 RETURN

1500 “"EETWAIT 20

1510 FOR A=0TD 6

1520 PRINT A; "

17, A8(A); !

.:mINT L]

1530 NEXT A

1540 “FF"RETURN

LY

(The nomenclature /z0r72 in this text refers to
programs that combine BASIC and machine
language methods within one gereral program,
such as illustrated by this array-clearing example.)

Note that the ML routine ts tucked into memory
locations that are normally used for storing the
string variables P$ and O$. Keep this in mind if you
intend 10 meld this array-clearing capabiiity into
some other program!
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INSIDE THE PC-1500 this extremely valuable information. We at PCN
This is the sixth and concluding portion of the on behalf of all our readers, would like to extend
current series on the Sharp PC-1500. (Most of this our thanks to him for a most informative treatise.
information is also applicable to the Radio Shack This final section picks up from where we left
PC-2.) Apriin Raber, 407 North 1st Averne off in Issue 35, with a continuation of information
Marshalliown, 14 50158 has been the provider of regarding printing program tines....

chl o Dubrogtine TZEAR mays be used to locate the ling whoze mumbesr has
b loaded inho Fegizter U OA data bute, which will be aclded
Lo the return address i the sPecified tine doez mobt gxist, muzh
fodllows the ivetewchion callin® this subroutine, ? After ewecuotion
of apkeont i BZER, load =M and 2l witkh the contentz of FERE and
TEAT ) decrement B twice: and execute subrootine ZDH. The speci-
Fiemel Lime will be in bhe InfPut Bufter, and the SEARCH Pointer will

Foaint to that line.

Lt Ty Profeam Tive bhat follows the orne coresnhly Pointed Lo b
SERRCH maw be Placed intg the Input Buféer,. with avktomatic ukcdate
of Lhe SERRCH pointer, by execiution of subroutine DZE3,

a2y T prdnt the line stored in the Inpot Buffer:

Cad Ewecute supeontings BEIF to store the line zize ink

the LEIZ2E zet iz laraer than 2. 1t will he et to 2

Chr Subroutine REZH will Perform 3 line feed with careiase return.
then frdint the line contained in the InPut Buffer., Follow by

sibroutine ATES dMotoes offF)

MISCELLAMEONS CMECHANICAHL

(1Y Parer Feed Few DizakleEnabkle

TDizabkle: Sgbroutinse ASES
Faalkis:  Sobreoutine AZAA

-

Ed Tey moees Paper Cro uPcdate oF coordinates. GREAFPH mode:

Mith n 3 two-bete signed binary number, asubrootine FRBE feecds the
Faber bed o Arabhic units,  dHedative o will feed iv reverse,

Precede by loadiom BH with PE. ¥L with PF, % witkh 1 oavd UL itk 681,

CAY Pen UeoSlown Conbenl

Fern P Subroutine REARZ

Fen lown:  Subroutiae BAFA

Pew UPDown  Subrogtine AREZ setz Pen b if 799 contains zero.
o 18 FAES cantaing FF

cd) To mowe Pen tno uPdate of coordinates, GRAPH mode:

ca Meweg rigbh, w o 9raphic units. with subroutine AZEE.  Preceds by
Toaddia® HLowith n. Follew by sobeoutice ATES CMoter of 0
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by Mowe left. n Qrabhic unitz, with subroutine AZRRE.  Precede by
loading #b witkh . Follow b4 subroutine AZED (Motor of 2

(e Retorn Pen to left end, withoot line feed: with subrootine HIDE,
Fallow ke zuobragtine A7EY (Motor of £

ot

v cuele Pen bo next color:

a3y T

1

Execrute zubrouvtine AE29. Follow by subroutine A7ED (Motor of F2

CASSETTE ROUTINES
0 2AVE R FILE ON CASSETTE

13 Construct Header in OutPut Buffer area {(TESO-FEAF )

(3) Execute subroutine BEDE to form Lead-in, including file tupe
code, Precede by loading H with file tupe code: AA=ML: B1=HASIC
A2=Rezerve memord;: Od=data file: others definable by user

(h} File wname is coPticnal: if to be included. its character codez
mist be stored into addreszses TYBES-PEVE (maximum, 16 characters?

fo) Stare beginming address of file being saved, into YREZ-YE23;
store 1 lese than the number of butes in the file. inta 7E24-7RBBS

(dy If a ML Program (file tupPe 883 iz being recorded, store the
begivming execntion addrezs (or defaplt walue FFFF)} into 7RRE-ET

123 Record Header onto ciscette

e walue of Cazzette Parameter into 7ETY. BA=REMT 0. 1A=EMT 1

(at Store
ecute Call BA (RBCESD

Ch) Ex
(3 Record fite
3 Load ¥ with beginning address (obtainable from 7EIZ2-230: load U
with 1 lesz than number of bates (obtainsble from 7BES4-852
(b Execute Call AA CBD3C)Y; terminate oferation with Call P4 (BBFT)

TO LOAD A FILE FROM CASSETTE

(1) Construct Header in TutpPet Buffer area, TERA-TERF

tad Load R with code for file take sught
(k) Execote subroutine BEDE
fed Store CoPtiomnal) file name inko YRES-7HE

fes Find £ile on caszette

K33 Store value of Caszsettes Parameter inko 7SV 80=RMT 8. 98=RMT 1

(h) Ewxerute CALL BA C(BLCERY. (A search will begin for 3 Previousld-
recorded Header hawving the file tupe zPecifigd, If found, its
file name is dispPlaved and stored into VE91-RA, If this name
differs from the one sPecified, the search continves)

fed If £138 € is set. there waz 3 checksum error: end with Call B4

POCKET CONPUTER WEMSLETVER Isswe 36 13



CR toad £ile into compirter

nad Lodd # with the address into which the file iz te be loaded.
ancd loza Lwith 1 lezz than the number of bustez to be loaded,
cThe walues for these FParameters that were ariginally recorded
are nod obtainable. respectivelw, from PBAR-AR and PBAC-RI:

chay Execute Call AA (BDECY,  Follewin® loadin®. Fedgister % will
contain the addeesz immediatelys followving the last addresz loaded

cod IF £133 C iz zet. there was 8 checkzum error) end with Call B4

41 Terminate aperation of the recorder with Call B4 ¢BBFSS

CONTEDL OF RELAYS

Subroutine BF2E may be uzed to oberate the remote control relass.
The ettect of this subroutine iz determined by the contents of A,

A=B2: Cloze relay. FEM &
A=85: (Fen relad, REEM @
A=E9: Cloze relaw. REM 1
A=11: Oren relay., REM |1

RECORD., LOAD, 08 YERIF'Y BLOCK 0OF LATH

Fedister ¥ must be loaded with the begSinning addrezs of the block of
memory 1mnvolved, and RBeizter U must contain 1 lesz than the number of
boutes in that block. Thew Catl AR (BED2C) will Perform the cferaticon
sPecified by the contentzs of the Caszzette Parameter (7FE72). as follows:

When FE72 contains B0, the block of data iz recorded onto tape,

When Y272 containg 86, the data read from take iz transferred ko
memdrd . I 3 checksum ervor ocours, there will be a return, with
flag © zet,

When 7879 comtains 48, dats read from tare iz comPared ta the dats
i the block of memord., without ans transfer of data, If a diecrepancy
12 found. there iz a2 return, with flags C oand ¥ zeb) if a checkaum error
orours, A return with $¥1a9s 0 oand H =t

Im gach of fthe abowe cases: Call B4 (BEFS) may be used to terminate
the oferations 1t will oPen the relay, shutting of f the recorder,

RECORD OR LOAD A SIMGLE BYTE

Subroutine BUCC will record the bute contained in the acoumulator,

a1l A4 CBDFBY will read one bute from tabPe, and load it into the
accumutator. Thiz routineg also checks whether the BREAK key hasz beesn

nzed: i¥ it has, Flag © iz =zet.
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1984 Index - Ordered By Type of Article

Article futhor Issue Page
announcement: “The Commuter™ Portable PCN, Staff 3 1
announcement: Casio FX-750P PCN, Staff 35 1
announcenent: Casio PB-700 PCH, Staff 13 1
Announcement: Flight Computer Uses PC-1500 PCN, Staff 32 8
dnnouncenent: Graphics Package for PC-2 PCN, Staff 32 B
Arnouncement: Hewlett-Packazd HP-110 Portable PCN, Staff 34 1
Announcement: Hewlett-Packard HP-718 PON, Staff 32 1
gnnouncenent: Sharp PC-1350 PCN, Staff 15 1
Comnentary: Watch Pocket PCN, Staff 3% 15
Conmentary: Watch Pocket PCN, Staff 36 16
Progran: Addressing Pixels (PG-1500/PC-2) Pollet. Patrick L. 33 9
Progranm: Alarm Clock (PC-1250/51/60/61 £ PC-1211/PC-1) fuersbacher, Emerich 36 3
Program: Alternate Gharscter Sets (PC-1500/PC-2) Rober, Norlin 35 10
Progran: Appointment Calendar (PC-1500/PC-2) Eichnan, Steve 2 4
Progran: Binary Magic (PC-1500/PC-2) Gibson, John R. 33 1
Progran: Formatied Rorigage (PC-1500/PC-2) Hartpann, Peter V. 32 6
Program: lmproved Vertical Lister (PC-1500/PC-2) Rober. Morlim 34 8
Progran: Isometric Orawings (PC-1500/PC-2) Chrystie, Richard H. 34 1¢
Progran: Linear Systems (PC-1500/PC-2) |Rober. Worlin 34 8
Progran: Little Editer (PC-1500/PC-2) Jackson, K. David 31 5
Progran: Perspective Plet (PC-1500/PC-2) Rober, Norlin 35 7
Progran: Pocket Uordpro {PC-1500/PC-2) Rober, Norlin s 4
Progran: Schedule Plotter (PL-1500/PC-2) Chrystis, Richard H, 32 2
Progran: Shell Game (PC-1500/PC-2) Cibson, John R. 33 10
Progran: ueather Forscaster (HP-71B) PCM, Staff (Conversion) 36 5
Review: Casio PB-700 woodhead, Jeffrey 36 2
Review: CE-501A. CE-501B. CE-505A Sharp ROM Wodules Sutliff. Robert 33 5
Review: Ce-502A, -S02B, -S04A, -5074 Sharp ROM Hodules Sutliff, Robert 34 3
Review: Sharp PC-1261 PCH, Staff 35 2
Review: The Hewletty-Packard HWP-71B PCN, Staff 33 3
Review: The Sharp PC-5000 Portable PCN, Staff 31 2
Technical Info: Clearing Memory and Arrays (PC-15Q0/PC-2) PCH, Staff 36 7
Technical Info: Inside the PC-1500 {Part 1) Rober, Worliin 31 11
Technical Info: Inwide the PC-1500 (Part 2) Rober, Morlin 32 9
Technical Info: Inside the PL-1500 (Part 3) IRober, Worlin 33 12
Technical Info: Inside the PC-1500 {Part 4) Rober, Morlin 34 12
Technical Info: Inside the PL-1500 {Part 5} Rober, Norlin 35 12
Technical Info: Inside the PC-1500 (Part 6) Rober, Morlin 36 12
Technical Info: Updates on Inside the PC-1500 IRober, Korlin 36 15

NORLIN UPDATES

Norlin Rober has noted a few errors in the ongoing
Insidge the PC-1500 series that has been

in 1984 issues of PCOW. Please make the following
corrections:

Issue 31 - page 12 - line 7850 should readt If 80,
Katakana displayed; 00, displayed and. . . etc.

Addresses 786C to 786F are used by ROM, to
termporarily save the contents of 787C-7F while
the Display Buffer is temporarily saved in the
String and Qutput Buffers.

Issue 31 - page 13 — 788E should reactt TRACE
parameter: 00, ending execution of previous iine;
01, starting execution of new lne;. . .etc.

- Issue 31 - page 18 - location 79DA: . . . is
obtained from 7908 - OC,

Issue 32 - page 11: In the middie of the page, the
Output Buffer addresses for storage of tape header
information are incorrectly given as beginnipg
with 74, ... the 7A should be replaced by 7B.

Issue 32 - page 15: Under DECIMAL-TO-
BINARY CONVERSION, the memory address of
CALL D0is incorrectly stated as DOF9;1t should be
D5F9.

Note too, that system RAM addresses that are
“unused” by the PC-1500 actually are used Dy the
CE-158. These are 7850 to 7858 and 79F A to 79FE.

Norlin also notes that there is a mistake in his
article in [ssue 34 on page 8. The example given is
not correct and its use can cause readers 1o think
that the program is not operating correctly. The
example printed should be changed so that the
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constant term in the third eguation should be 3 (not
1) and the constant in the fourth equation should be
4 (not 3). Acditionally, when used with an o/
PC-1500 (having early versions of ROM), the list of
coefficients will not be LPRINTed correctiy. 7o
remnedy this situation, change the last part of line
32 1o read:

LPRINT "C

instead of:

LPRINT "C ":A(I,J): . . .

Finally, Norlin has a few general tips to pass on
the PC-1500 users:

L. A BASIC program inadvertently cleared by
NEW can be recovered as follows:

{1) POKE &7750, 204, 101, 202, 105, 73, 0, 9,
221,153,4,70,202,103, 154

(2)CALL &7750

Note: If the number of the first line was larger
than 255, it will be changed by this procedure. It
may be corrected with the wsual editing
procedures. You can use the above routine, in some

"SA(LN+1): . . .

fwailable Only by Prepaid Subscription for a Calendar Year
Period {January - Decenhar ). You are sent back izsues for the
calendar vear 1o which you subscribe, at the time you enroll.

I animerested. Please send mnore infornation. I have

the following Nodel Pocket Computer:

Entoll me as & 1985 Subscriber {Issue nunbers 37-44).
$24.00 inU.S. (U.5. $30.00 to CanadaMexico. Elsevhere
U.S. $40.00 payable inU.S_ funds against a G.S. bank )
Enroll me as 8 1984-85 Subscriber (Issue numbers 31-44),
$42.00 in V. 5. (U.5. $51.00 to CanadaMexico. Elsewhere
H.5. $70.00 payable in .S, funds against a}.5. bank.)
Enroll me as a 1983-85 Subscriber {Issue numbers 21-44).
$76.00 inU.5. (U.5. $93.00 to Canada/Mexico. Elseuhere
U.3. $120.00 payable in V.5, funds sgainst aU.5. bank.)
Enroll ne as a 1982-85 Subscriber (Issue numbers 11-44) .,
$102.00 in .5, ($125.00 to CanadaMexico . Elsevhere
1.5, $150.00 payable in U.S. funds against a LL.$. bank,)
Check here if paying by MasterCard or VISA. Please give
credit card infornation below.

Orders must be acconpanied by payment in full.
All checks must be magnetically encoded. payable

in U.S. funds and drawn against a U.S. bank.

Narma:

Addy :

City: State: Iip:
NG/VISA &

Signature: Exp. Dave:

pa2l this order forn to:
POCKET COMPUTER MEUSLETTER
P.D. BOX 252, SEYNOUR. CT 06483

POCKET COMPUTER NEWSLETTER

P.0. Box 232, Seynour, CT 06433
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cases, to recover a program that has beenlostby a
crash, Key ALL RESET and execute NEW B before
using this routine for crash recovery!

2. It s possible to make a BASIC prograrm halt
with automatic display of the RESERVE template
(for whichever of groups I, I or [l is currently set).
This technique adds a nice touch to a menu-driven
program. The program instructions for doing it are
simply: POKE &7880,0:CALL 8CB8B

3. Here is a way to clear RAM completely.
Every byte of RAM will be cleared to zero,
including systern RAM, after which the power-up
routine will automaticaliy be executed.

(1) POKE 84000, &0, 36, 8, 10, 170, 255, 253, 186,
211,197

(2)CALL &a000

{3)Key CL and execute NEW 0

Finally, although the instruction ranual does
not mention it, the BASIC statement ON ERROR
GOTO J will cancel an ONERROR directive!

FROM THE WATCH POCKET

As we Close-out our fourth year of publishing this
urique newsletter, it is interesting to note that
Sharp Electronics continues to spearhead the
effort to produce good gueality, low cost PCs. Of
course, many of the other pocket computer
pioneers are still hanging in there. Casio continues
to put up a good fight. HP is doing OK. Even
Panasonic continues to push its HHC, though
primarily to specialized markets.

There are probably well over a miilion PCs 1In
use in the United States today. That is only about
one for every 250 persons. [t took about 20 years
for calculators to reach their present ubiguitous
status. Chances are it won't. take as long for PCs to
reach the same level of distribution. Based on that
projection, the growth of the industry should be
steep during the coming years. A0V logks forward
to covering this advancing, exciting field.

By the way, during 1985 we will increase the
frequency of publication to eight times {instead of
the current six issues-per-year). However, rising
postal and publishing costs dictate that we revert
back to a smaller iype style and our previous
8-page format. The combination of steps being
taken will yield continued quality coverage of the
pocket computing field in a timely manner. we all
thank you for your continued support and extend
our best wishes for pocket computing happiness
during 1985, our fifth straight year of publication!



