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SHARP TO INTRODUCE WALLET-SIZE PC TO U.S. MARKET

Sharp Electronics Corporation plans to introduce a new pocket unit
dubbed the PC-1250 to the LLS. market in late January fearly February.
The small 5-53/16 by 2-3/4 by 3/8 inch computer is slated to retail at
$109.95. It is reported to contain approximately 2K of RAM memory,
including 1438 bytes of user program memory and 48 bytes of reserve
user memory. in some respects an apparent upgrade of its carlier model
PC-1211, the new unit has an enhanced BASIC. While claiming to be
“upwards compatible” with the PC-1211, the BASIC wil| be capable of
handling two-dimensional arrays and dealing effectively with strings.

Other enhancements over the PC-1211 include the BASIC statements
DATA, READ and RESTORE, plus RANDOM and several commands
for use with an aptional casselte/printer interface.

The unit retains the excellent program editing features of its prede-
cessar, such as cursor shifiing, character insertion and deletion and line
scrolling forwards or backwards. The display is a 24-digit dot matrix
liguid-crystal display without “graphics' capabitity.

January

The new PC is reported to operate for about 300 hours of “"display
on" time when pawered by a pair of lithium ceils. Of course, memory
is retained when the unit is in the powered-down non-display mode.

An optional printer/cassette unil, designated the CE-125 will also
be made available for the new pocket computer. It will combine a
24-character thermal printer and a complete microcassette storage
system. Note that the thermal printer width matches the width of
the 24-character LCD of the PC-1250. The thermal printer will also
be much guieter than Sharp’s earlier ink printer for the PC-1211.
The CE-125 measures 8-1/16 by 5-7/8 by about 1 inch. With the new
PC mounted on it, Sharp reports it is about the size of an average
hardcover hook, The unit includes a complete microcassette recorder
with which data and programs may be saved and restored to the PC,
The tape unit is equipped with a tape counter 1o facilitate locating
information rapidly. The optional CE-125 peripheral is reported to
have a U.5. retail price of $169.55.

For more information, contuact: Sharp FElectronics Carporation,
10 Sharp Plaza, Paramus, Nj 07652

Another Personal fnfarmatfon@ product from SCELBI Publications.



A FIRST LOOK AT THE EPSON HX-20

David G. Motto, 3639 Roosevelt Circle, Jackson, MI 49203, passes
along these first-hand comments about his expericnces with the new
Epson HX-20 portable computer:

Never buy the first one of anything. | always say that, but then | do
it anyway. I recentty ordered an Epson HX-20 from Elek-Tek in
Chicago. It took about a week to arrive from the time they said they
would ship it.

The unit is not much bigger than an MP-75C. {Sorry, Dave, but {
think thot 8-1/2 by 11-3/8 by 1-3/4 is substantiafty larger than 5 by 10
by 1-144 — N W.J It contains a noisy dot-matrix printer, a 20 by 4
{characters) liguid-crystal display screen, a full-size keyboard, a couple
of weird-looking plugs for R5-232C and serial interfaces, and other
assorted goodies.

Alas, when 1 opened the package, | noted that something was
missing. The computer was shipped without any BASIC manuals. It did
come with a nice owner's manual that tells how to charge the battery,
install the paper and ribbon, move the cursor around the screen, and so
forth. But, only one BASIC command is mentioned in that book. it
would be rather difficult to write a program using just one command!

A notice on the shipping invoice said that the manuals would be
shipped soon. But, waiting wouldn't be any fun. | decided to dive in on
my own. { charged up the batteries, then turned the machine on. {The
on/off switch is a recessed lever on the right side of the unit.} Then, |
selected 2" from the menu on the LCD and the display responded
with:

EPSON BASIC V-1.0

Copyright 1982 by

Micrasoft & EPSON
“P1: 0 Bytes

Then | started trying things. PRINT "DAVE" worked, 1 started making
a list of directives that worked: MIDS, LEFT4, RIGHT$, SOUND 5,1
{made a beep!}. | tricd the Tive keys labeled PF1 through PF5 that are
right underneath the display screen. Each one caused a Keyword to be
printed: AUTO, LIST, LLIST, STAT, and RUN. All except AUTO and
STAT execute immediately. However, if the printer is off, then LLIST
won'’t cause any activity,

After spending several days experimenting, | found over 150 BASIC
commands and functions. PEEK helped me to write a program that
found itself in memory, but POKE would not allow my program 1o
modify itsell. | had to turn to the built-in Monitor pregram to help me
on that project.

You can get back to the main menu just by pressing the Menu key. |
would rather they make it a little harder, because it will interrupt what-
ever is going on,

The main menu consists of three choices: CTRL/@ Initialize. If
you press the @ key while holding the control key, you can reset
memory and the real-time clock. Another option puts you in the
tMonitor mode. The third is BASIC.

Ever try to operate a monitor program when you do not know the
instructions? It is fun, but dongerous!

| went jnto the monitor mode and started trying letters of the
alphabet. The letter “A" resulted in the centents of four items named
T, L, O and E being dispiayed. Guess | will have to wait for the manuals
for an explanation of those. The letter “D* followed by an address
resutted in the disptay of 15 bytes of memory, but the cursor could
not be moved ta type over them [as can be done, on say, a Commodore
PET). The fetter X’ displayed the registers A, B, C, P, 5 and X. These
are the accumulator, two single-byte registers [with C being, | think, the
flag register}, and 3 Lwo-byte registers {possibly the program counter,
stack pointer and index registers?). The letter *B” returned control to
the main menu ot back to BASIC if the MON dircctive had been used
to get into the Monitor mode. The operation ! was really looking for
is invoked by the tetter “S7. It displays data and lets me change it!

| then located my program in memory and started trying 1o enter
numbers larger than 127 on the first line of it, Complications arese, The
keywords are stored as single-byte or two-byte codes. 1t appears that if
they are double-byte, the first part is always 255, | think | have found
maost of the keyword codes.
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Many of the buill-in commands are used to access the not-built-in
microcassette recorder. Did { mention that you can record programs on
a regular casselte with the built-in interface?

Armed with my self-made list of BASIC instructions and some know-
ledge of Micrasoft BASIC for CP/M computers, | worked on a few tiny
programs. There are 12,891 bytes available to the user in the basic non-
expanded system. | consider the BASIC to be very good -- better than
Sharp’s — with more commands, double precision (16 digits] arith-
metic, some ather capabilities. The number range, however, is only 10
to the 39th power, but how often do you deal with numbers greater
than that?

The screen conlents can be copicd to the printer either with a couple
of keystrokes or under program control. Pictures are possible as any dot
an the 120 by 32 matrix can be turned on, off or tested for status. You
can have five separate programs in memory at one time, with the same
line numbers. You can run them from the main menu at the press ol a
button.

Disaster, however, struck my unit a tew days after | received it! Tne
first, second, seventeenih and eighteenth lines on my dot-matrix display
stopped working. | had to package the unit up and send it back for
repairs or replacement, Despite this early failure, however, | still like it!

Some other noteworthy observations: None of the promised acces-
saries, such as the microcassette player, cables for R5-232C and serial
interfaces, extra ribbons, paper, the CX-20 communications adaptor,
modufes, memory expansion or carrying case are available yet. The
display has a control on it {similar to the Casic FX-T02P contrast
adjuster) that allows the display to be effectively ‘“tilted.”” Sound
volume is not adjustable. The computer beeps twice when power is
first applied. Of course, memory contents are preserved when the unit
is turned off. The HX-20 will run BASIC programs for about 50 hours
{continuously} between an 8-hour recharge of its batteries. The key-
board is springy and feels good. There is a hidden numberic keypad for
performing arithmetic calculations when in the BASIC direct execule
mode. Error codes consist of two letters, as in the Panasonic HHC,

Even though you cannot fit an Epson in your pocket, | recommend
FON readers take a look at it

SOME DETAILS ON EPSON'S BASIC

The Epson HX-20 has s lot of BASIC commands and statements
that will be familiar to Sharp PC-1800 users, such as: END,
FOR, NEXT, DATA, DiM, READ, LET, GOT(, GOSUB, RUN,
tF, RESTORE, RETURN, REM, STOP, TRON, TROFF, ON,
LPRINT, LLIST, PRINT, CONT, LIST, CLEAR, NEW, LOAD,
SAVE, MERGE, PUT, GET, TAB, 70, SPC, USING, OFF,
THEN, NOT, STEP, AND, OR, SGN, INT, ABS, SOR, LOG,
EXP, COS, SIN, ATN, PEEK, LEN, STR$, VAL, ASC, CHRS,
LEFTS, BIGHTS, RND, and the usual mathematical operators.
These commands and statements {except for RNO, which gives
a random number in the range 0 to 1} are similar to those on the
Sharp PC.

But, there are a hast of BASIC statements, functions and
commands on the HX-20 that give greatly enhanced capabilities
ta this portable unit. Here is a list of some of these new instruc-
tions with a brief explanation of their powers:

SWAP x.y Exchanges the values in the variables ® and y.
Great in sorting situations.

DEFSTR, Used to define variables to be STRing, INTager,

BEFINT, SiNGle precision or DouBLe precision. Variables

DEFSNG, may be aver 11 characters long and may contain

DEFQEBL embedded keywords.

RENUM m,n  Renumbers the program segrmant beginning with
line rm using an increment of n line numbers.

{continued on next page)




EPSON'S BASIC
{continuation from previous page)

ERROR n Farces the error number n to occur, used for
debugging or other purposes.

RESUME O Resumes program execution after an OMN ERROR
GOTO error trap. Can specify resumption with
the same line, the next ling or any specified ling.

ALTO m,n Begins automatic line numbering at line m with
an increment of n.

DELETE m-n Delete program lines m through n.

DEF FN x{y,z) Defing a function {similar to a one-line
subroutine) named x with parameters y and 2 or
maovre, if desired,

CLEAR n Reserve n memary locations for string space.
Default is 200 bytes.

OPTION BASE n Set the first array element to be at O ar 1.

RANDOMIZE n Provide a seed 1o the random number

generator.

ERASE = Erases the array x 10 open up memary space.

LINE INPUT x  Accepts a tine of input, but will not stop

execution if onty the RETURN kay is used.

SCROLLn Sets up the number of lines that the display wil!
roll in either direction when display control keys

are pressed.
SOUND x,y  Plays sound tone n {1 -58) for duration y.
MON Passes control to the rmachinge language monitor.
CLS Clears the screen.

WIDTH %,y Sets up the number of columns {x] and rows (y]
which may be used by the virtual screen. Only
20 by 4 lines may be viewed at one time. Default
value is 40 by 8.

COLOR n Selects eolor from 0 to 7. (Plotter, TV?)

LOGIN x Places you into workspace number 1 through 5.
Each program workspace is separate, with its own
line numbers. Like Casio’s PO through P9.

TITLE x Gives the current workspace a title, Pravents the
space from being accidently erased. Title appears
on the main menu.

FRE{x} Gives the number of bytes remaining in memaory.
POS{x} Yields the current column position.

EOF{x} Provides the end-of-file status for file x.

CINT Convert numbers from other farms to INTeger,
CSNG SiNGle-precision or

CDEL DouBLe-precision format.

FIX{x} Returns the fixed-point portion of the number x.

fs not the same as INT (x} when gdealing with
negative numbers.
SPACESI(n]) Provides n spaces.

HEX$ Converts numbers to hexadecimal notation.

OCcCTS Converts numbers ta octal notation.

MiD% Can be used on the left side of an equation 1o
change the characters in a string at specified
locations,

INSTRI(x,y}  Locates where substring y begins in string x.
VARPTR x Shows where the variabie x is located in memaory.

TIME$ Gives the time as hh:mm:ss

DATES Gives the date as mm/dd/fyy

DAY Gives the day of the week, Sunday =  through
Saturday = 6.

INPUTSix)  Waits for the receipt of x characters. Does not
need RETURN.

POINT (x,y) Give the status of the dot at pasition x,y.
PSETix,y) Turn on the dot at position x.y.
PRESET{x.y! Turn off the dot at position x,y.

SCHREENn Select sereen QG or 1,

COPY Puts a copy of the screen on the printer,
TAPCNT Displays the microcassette tape counter value,

UNDE RSTANDMNG FHE PC-1500

This is the fourth article in a series being presented by MNorfin Rober,
407 North Ist Avenue, Marshatftown, A 50158, Unless otherwise
noted, the information presented by Morlin in this series aiso applics
to the Radio Shack PC-2 unit.

Since it was first introduced, the Sharp PC-1500 has undergone a
number of changes, Most of these are nearly unnoticeable to the
average uscr. Many of these changes have been to correct minor errors.
A few of the improevements, however, are rather significant.

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

A1 Driginal version,

A3 First revision. Also used in Radio Shack’s PC-2.
AQ4  Latest version.

Apparently, there is no version A02 in widespread use.

You can readily identify the version in your machine (without
physically opening your unit} by peeking at a few locations and using
the foliowing information:

Version PEEK &C443 PEEK &CH5BO
ADt 56 139
AD3 59 129
AG4 5 74

| have identified many of the effects {but not all) of the modifi-
cations that have been made by various revisions 1o the ROM. Here
are comments regarding these alterations.

Minor Improvements

1.] In version AG1, when program execution is begun automatically
using an ARUN statement, the BUSY signal in the display fails to turn
on. This was corrected in version A03.
2.) In the original version, a program line may not consist of only a
label. If you attempt to use such a line, ERROR 21 will result whencver
the line is reached during program executjon. A label alone may be used
as a program line when ROM versions A03 and A04 are instalied.
3.) In version AQ1, & statement containing USING, followed by the
name of a numeric variable, will produce either a fatal crash or an
execution of the power-up routine {with NEW0O? :CHECK displayed).
One may demonstrate this phernomena by typing USING A, followed
by ENTER. This defect was correcied in version AQ4.
4.] In the REServe mode, a “template’ of exactly 26 characters wil
place a2 zero byte in the location immediately following the template.
This cancels a previously defined REServe Key or template. {This enly
applies to the AO0] ROM version}. To iliustrate, do the following:
A, Sel the REServe mode, clear REServe memaory with NEW,
B. Set to Group |1E. Assign something to one of the REServe keys.
C. Enter 2 template containing exactly 26 characters. (Note that now
the assignment made to the REServe key has been lost,)
D. Set to Group [l. Enter a template of exactly 26 characters. Now
the template previously set for Group 111 has disappeared!
This defect was corrected in version AG3.
5.} In REServe mode, with a version A1 ROM, it is not possible to
clear the phrase assigned te a REServe key by overwriting with spaces.
6.} Under certain circumstances, when the input buffer is filled, the
display continues on to include the contents of &7800 and beyond.
This particular quirk exists in version AG1 and in at least some PCs with
version A03. In at least some cases, it does not accur with version A04.
To demonstrate the problem, clear the display, then fill it with the
token for RETURNs by repeatedly keying in DEF Y, When the end of
the input buffer has been reached, there will probably be something
unexpected appearing at the right end of the display. {If nothing
happens, try POKE &7800, 87, 72, 65, 84, 63 and then repeat the
above.)
7.} Another addity, occurring only in version AQ1, can be observed by
doing the following:
A, Enter the program line: 10 PRINT “"ANYTHING”
B. In the RUN mode, key the following:
RUN
ENTER
1
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ENTER
Up arrow
Cursaor left
Note that the program line has been placed into the display, without
the usual colon following the line number.
8.} Here is another quirk involving the display that appears in version
A01 only. Enter the program line:
10 INPUT “A™A
Now RUN the program. In response te the prompt, enter just a plus
sign {rather than a legal input). The display will shew: ERROR 1. Note
that using the CL key will not completely remove the error message.
9.} Enter the program line:
10 GCURSOR 152:INPUT A
When the program is executed, the display will show ERROR 32 [N 10,
as expected. However, in version AQ1, the use of CL or Up arrow will
not clear the error message, In version A03, the error message is cieared,
but the computer continues to wait for input, with a partial guestion
mark displayed at the right end of the LCD. {Version A4 works fine.)

Major Improvements

1.} in version AD1 anly, it is possible to completely mess up a program
when variable storage in main memory occupies exactly one more byte
than fTor which there is room. (Thanks to Stan Kameny for noting this
problem.} What happens is that the “stop byte” following the last
program line is overwritten by the variable. To illustrate the defect:
A. Clear using NEWO and enier the program line:
10 ABCDEFGH

B. In RUN mode, execute one of the following, depending on how
much RAM expansion you have installed in your PC:
No expansion: DIM A(228}
4K expansion: DIM A(2, 248)
8K expansion: DIM Ale, 178)

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

60000 ABCDEFGH

D. Note the effect on REServe memory.

2.) in versiens AO1 and A03, the use of Boolean operators will produce
incorrect results when inputs are negative numbers that are represented
internally in binary form. Since ordinarily these Booiean operators arc
used with positive inputs only, the errors are of less conseguence than it
might seern at first. To illustrate:

A. NOT NOT 1 returns -31233. The correct result is 1.

B.1 OR (-1 OR 1} returns 31233. The correct result is ~1.

C.71 AND (-1 OR 1) returns 0. The correct result is 1.

In version A(4, none of these errors occur.

3.} In the RADIAN and GRAD moedes {only), certain input arguments
used with trigonometric functions produce incorrect results. This bug
was corrected in version AD4. In RADIAN mode, any input whose
mantissa digits are 174532925199 will be treated as zero. In GRAD
moade the same applies to mantissas having digits: 111111111111, To
iHustrate:

A, In RADIAN mode, SIN{(r/18} returns 0. The correct result is
J736481777.

B. In GRAD mode, TAN{100/9) returns 0. The correct result is
1763269807

Some Changes in the Operation of BASIC

In version AD4 of the ROM, two changes were made to make Sharp
BASIC maore compatible with other BASICs, These changes must be
taken into account if a program is to operate correctly amongst all
PC-1500 and PC-Z computers.

1.} A change was made in the interpretation of a statement beginning
with an IF expression. {Example: IF A THEN 50.} In versions AD]1 and
A3, such a statement was regarded by the PC as true if the value of the
expression was positive and false if zero or negative. In A04 it is con-
sidered as true if non-zero, false if zero.

2.} A change in the interpretation of FOR/NEXT loops affects the
number of passes made through the loop for cases in which the final
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value of the index variable does not exactly equal the test value. In
versions AO1 and AO03, when NEXT is executed the index varizble is
first compared with the test value. If it is less than the test vatue, it is
incremented by the step size and the loop is repeated. In version AQ4,
NEXT always incremenis the index variable and then compares the
incremented result to the test value. The ioop is repeated unless the
new (incremented) index variable exceeds the test value. (Of course, if a
negative number is being used as a step value, then Lhis description must
be modified.} The following summary should clarify the differences:
A Loop: FOR X=0TQ 3
AD1, AD3 AD4
Values of X used in loop: 0215208 0,1,2,3
Value of X after loop finished: 3 4
B. Loop: FOR X=0TO b STEP 2 '
Values of X used in loop: 0.2,4,6 0,

2,4
“alug of X after loop finished:; i1 5}

A Warning!
Do nol use Lhe Boolean NOT operator in an IF statement. The use of
NOT in a conditional test is not interpreted by the PC-1500 as meaning
the negation of a logical statement. When Sharp chose (o make the
logical value of a true statement 1 and a false statement G, they auto-
matically ruled out the possibility of allowing NOT 1o mean negation.
{Note that in Sharp's system, 0 and 1 may not have the same truth
vatue. But, NOT 0 and NOT 1 are bath calculated as negative numbers,
thereby making NOT 0 and NOT 1 identical in truth valuc!} Perhaps
this should be treated as a choice made by the designers, rather than as
an error?
Here are a Tew examples you may use to convince yoursclf that NOT
doesn't belong in an IF statement.
A, With ROM versions AG1 o1 AD3, enter the program line:
10 IF NOT {1=2) BEEP 1
Since it is not the case that 1=2, one would expect 10 hear 4 beep.
There wan't be one if you have ROM A01 or AD3. However, the
corrections made in AQ4 (regarding Boolean operators) affect the
the use of NOT in IF stalements. Thus, this example when run on
a PC having ROM version A04, does produce a beep. However, the
program line:
10 IF NOT {1=1) BEEP 1
does yield a beep with an A04 ROM, contrary ta cxpcclalions.
{There is no beep in the earlier ROMs with this stalement.)

In Congiusion

It is to Sharp’s credit that they are making cfforts to constantly up-
grade the PC-1500. However, anyone considering purchasing a new unit
might first wish to make certain that they are getting the latest version
of the PC. Users of earlier units may take care when programming to
avoid the pitfalls discussed in this article.

HISTOGRAM PROGRAM

Russel Doughty, 3604 Northwick Place, Bowie, MD 200716, developed
the program shown in the accompanying listing. He also provided the
following comments regarding its use and application.

If you have ever used statistics, you know that they can often be
misleading. Suppose you have a group of one hundred peopie with an
average income of $20,000 ($20K). This could mean that they all make
$20K or that fifty make $30K and fifty make $10K or that ten make
$200K and the rest arc unemployed!

In short, that single “average’” number does not tell you much about
the true distribution of incomes. |t takes a look at the standard de-
viation, variance, minimum and maximum values to begin to get 4 true
picture, Even then it can take a fair amount of interpretation 1o sort
things out. But, vour trusty Radio Shack PC-2 or Sharp PC-1500 and
the piotting capabilities of its printerfcassette interface are a natural
for creating “*histograms.” This is a statistical method that literally
draws a picture of the data distribution.

You create a histogram by sorting your data into equaly spaced
“cells.” Then you count the number of data points in each cell. For



the income example just mentioned, you might tind (using your ‘PC
to analyze the data, of course!] that the minimum and maximum
incormes were 310K and $100K respectively. You might choose the
width of cells, then, to be $10K. You would then sort the dala into
nine cells: $10—20K, $20--30%, . . . S80—20K and $%0 100K. You
would then count the number of data paints falling within each cell
and plot the resuits. You end up with a visual representation of the data
distribution. interpretation becomes easy.

That is essentially what the accompanying prograrm does. You will

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

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

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

Fragram Histogram

18@:CLEAR :H=1:D1IMN
X(253):DIM F(3
1

198:WAIT 108:PRINT
# HIST
0GRAM"

112: INPUT "NEED IN
STRUCTIONSC(Y/N
Y? V128 1F Z2$=
"Y"605UB 2008

114:PRINT "ENTER D

: ATA"

208:"A"WRIT 5

21:PRINT "XCYiH; ™
)" :CURSOR 8:
INPUT X(H):CLS

|228:H=H+1:G0T0 218

508: "SYTEXT
LPRINT :COLOR
B:LPRINT "S5TAT
1STICS":LPRINT

518:FOR J=1T0Q H:
FOR BG=iT0 H-J

538: A=X(@):C=X(Q+]
)

558: IF ACCTHEN 3588

S68: X(R)=C:X(Q+13=
A

588:NEXT @

598:NEXT J

60P: 2=9:5=B:FOR 1=
270 J:5=5+XC1)
INEXT 1:M=5/(J
~1)

685:FOR 1=27T0 J:Z=

! ZHXCIIRXCLD:

: NEXT 1

6871 U= (Z~(J- 1) XM

J/CJ-2):CSIZE

!

619:LPRINT USING "
HEHHEE. HE"; VDA
TA MIN = ";X(2
)

628:LPRINT “DATA M
AX = "5%CJ)

638: LPRINT "MEAN

= "M

LPRINT “STD DE
U= Yau

640: LPRINT "UARIAN

CE = "3V
645: LPRINT "ENTRIE
S = ViH-1

650:WAIT :PRINT
895: "H"INPUT “CELL
WIDTH ";W
812:Y=INT ((X{J)-X
(2))/7K)+1
815:FOR 1=8T0 Y:F(
[)=0:NEXT 1
829:FOR 1-87T0 Y
838:FOR B=2T0 J
835:R=INT (X(2))
840: IF X(Q@))=(R+(]
XWIIAND X(@)<(
R+CCI+1D XU
THEN 848
844:G0OTO 838
848:F(1)=F(l)+]
858:NEXT G:NEXT 1
995: "B TEXT :LF 2:
GRAPH :
GLCURSOR (39, -
158>
918: SORGN :LINE ~«(
189, 178>, 0, 1,B
928: A=9:MN=0
939:F0OR 1=810 Y
948: 1F ACF(IDTHEN
LET A=F(I)
945: M=M+F (1)
958 NEXT 1
568: 0=n
978:M=INT (D/M%x1880
)
1PR9:A=158/D:E=14
B/(Y+1)
1919: GLCURSOR (6,
8): SORGN
1B28:FOR [=8T0 Y
1838: LINE (CI¥ED,
B)-C(CI+10XE
Y, CFCIDXAY D,
B, 3B
1848 NEXT 1
1943: GLCURSOR (-6
y 8):SORGN
1944:FOR 1=0T0 7
STEP 2

1868: USING

1B45:LINE (B, (!8%

DxA-1%D¥R) 7§
A>-C180, (14%
D¥A-1%D%A>~1
B8, 2y 1:NEXT

I

1958: TEXT :CSIZE

1:COLOR @:LF
4:LPRINT
USING "HH#HH#
S BE"Y5 INT (X(
23);T1AB 26;
INT (X<C2))+UW
¥(Y+1)

1@55:LF ~18:

LPRINT TAB (
15); "HISTOGR

ARY:LF ~2

1856: LPRINT "x":
LPRINT "TOT"
PUSING "HHH#"
!LPRINT TAB
(1M

1858:FOR 1=2T0 2

STEP 2:LF 2:
LPRINT TRB ¢
153 INT (C18%
M=-1¥M>/10):

NEXT 1

CHEBHY
JHRYILF S
LPRINT TaB «
6); "MAX FREQ
- II;D:
LPRINT TAB ¢
67;"CELL WID
TH= "3UW

1865 WAIT :PRINT
1978: "C"LPRINT :

LPRINT :
LPRINT TAB 1
2; "CELL DATA

1888: LPRINT :FOR

I=B70 Y:
USING "##44"
ILPRINT TAB
(5);"CELL "j
[+ = "33
USING "H##H#,

#H"ILPRINT F
C1);
1B81:LPRINT INT (
X(2)+IXW):
NEXT 1
1882:WAIT :PRINT
1885: "L"LPRINT @
LPRINT :
LPRINT TAB ¢
12);"RaW DAT
A LISTING":

LPRINT
198B:FOR 1=2T0 H:
USING "HHHH"

:LPRINT TAB
C;"DATA PT
.";I“I;“ = I
;iUSING “"HH#
LHHEUILPRINT
XCE)
1891 :NEXT 1
1892: WAIT :PRINT
:GOTO 198
2808B: CSIZE 1:
LPRINT “DEF~
S = STATIST!
CSY:LPRINT "
DEF/H = HIST
QGRAM"
2018;:LPRINT “DEF~
€ = HISTDGRA
M CELL DATA"
:LPRINT VYDEF
/L = RAW DAT
A LISTING"
2815: LPRINT “"DEF~/
A = ADD MORE
DAaTAY
2828: LPRINT "YOU
CAM ENTER UP
TO 255 PATA
POINTS*
2038: LPRINT "“YOU
MUST USE DEF
/5 & H BEFOR
ECORL"
2049:LF 7:RETURN
STATUS | 1853

POCKET COMPUTER NEWSLETTER

ssue 21

5




“
e r— i —————————]

entered a sufficient number of paints, select the following options using
DEFined keys:

DEF/S: Performs statistical analysis on the data and prints minimum
maximurm, standard deviation and variance figures.

DEF/H: Draws a histogram of the data using the data previously
entered and your respense to the prompt for the celf width to use. The
drawing is done using three pen colors. The vertical axis presents the
number of data points in each cell expressed as a percentage of the total
nummber of data points in all cells.

DEF/C: Gives a listing of the counts by cell,

DEF/L: Provides a listing of the data sorted in ascending order,

Have a little patience when working with a lot of data points. Your
PC is pretty fast, but it cannot match an IBM 37¢. Ok yes, the program
is designed to accept data having up to twa signficant digits on either
side of the decimal point. You may change this by altering the USING
statements in the program.

H

Exampie Operation of Histogrom Progrom

CFLL DAath
DATA BIN = 2.99
> : CELL = 1,88 3.98
n{;: AKX e gg CELL Z2 = 2.2 4,88
i o CELL 3= 1.8a 5lap
UPRIANCE = 2,22 CELL 4= 3.8 b6.68
ENIRIES = 19 08 CEtL S - 3,09 7.00
. CELL 6= 8,08 @88
%
Jot HISTOERAN RAN DOTA LISTING
B onsmsanmnnansosssy e inTs PI, 1= A.38
DATA PT. 2= 4.20
S5 i DATA PI, 3~ 4.48
""""""""" | S oata PT. 4 = 5,78
oRTA PT. S 5.38
26 1A PT, &= 6,49
--------------- nATA PT. 3 u  6.60
CRIAFT. A= 7.'8
5 path PT. a = 2.7
semmmmaneo nATE PT. '@ - 7,99
oaTa BT. 11 - p.ad
P DRI PT. 12 = .00
e = pata PT, 13 . Q.18
oaTlR PT 4 = a. 1@
DATAR PT LE B, 'a
BRIA PT '6 = B, ia
el 500 Dala P1. 17 = B.28
RETERES e Sien o FT. 19+ B.S0
CELL W1DH= 1.6a

THREE-DIMENSIONAL PLOTS

Here is 2 program that makes it possible to represent three-dimensional
surfaces. Curves consisting of the interesection of the surface with a
number of equally-spaced ““cutting planes” are drawn by the plotter.

To use the program with your PC-2/PC-1500 and plotter unit, line
130 must contain the formula for computing Z as a function of X and
¥. A second function beginning at {ine 200 may be added, if desired.

Once the program has been started, prompts are given for the mini-
mum and maximum values of X, Y and Z. You must also indicate the
number of sections {cutting planes) to be drawn and the “increment
size” {distznce between the cutting planes).

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

Example Three-Dimensional Plot

number of points to be plotted can be guite large. Using relatively large
increment sizes and reducing the number of cutting planes can speed
up the process. However, this results in less detail being shown. Suitable
compromise values Tor the number of sections seems to be in the range

of 7 to 11 planes.

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

UNNeCcessary clutter.

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

MIN X? -2.5

MAX X? 2.5

MIN ¥? -2.5

MAX Y? 2.5

MIN 2?7 O

MAX Z? 1.3

NUMBER OF SECTIONS? 9
INCREMENT SIZE? 2

For variety, you might want to experiment with using different
¢olors to draw the cutting planes. The effects could be interesting.
This program submitted by: Norlin Rober, 407 North Ist Avenie,

Marshatftown, A 50158,

Program Three-Dimensiaonal Plotting

18 INPUT "HIN X?
11:1$gur “MAX X?
12:£@Eur YMIN Y?
13:£$Pur "MAX Y7
14:5@Pur "MIN 27
15:£§EUT "MAX 27
161 IMFUT "NUMBER

OF SECTIONS? *

36:G=6-1
17:H=1: INPUT "INC

REMENT SIZE? *

JH

’

18iN=1: INPUT “NUM
BER OF FUNCTIO
NST "iH

20:CLS :TEXT :
CSIZE 2

21:LPRINT "GRAPHE

PD:Y:FOR I=1TO0
N:LLIST 1@8@exl,
189%1+499:LF -3
INEXT 1:LF 1
LPRINT "MIN XK=
"18:LPRINT HMA
R R=";BiLPRINT
"MIN Y=V C:
LPRINT "MAX Y=
"IDILPRINT "MI
N Z="3E:LPRINT
"MAax Z=";F
38: X5=(B~A)~- 144, Y
S=(D-Cl)~ 144, 25

22

=144-(F~-E), GS=

144,06

GRAPH :

GLCURSOR ¢8, -2

20):S0REGN

FOR I=1TO N

351:FOR J=8T0C G:K=
1: XC=J¥GS:FOR
YC=BTQ 144STEP
H: GOSUB 68:
NEXT YC:NEXT J

49

4
Y]

52;FOR J=0T0 G:K=
11 YC=J¥G5: FOR
XC=BT0 144STEP
H: GOSUB 68:
NEXT XC:NEXT J

53:NEXT |

54: GLCURSOR <@, -7
B):END

68: X=B-XS¥XC:¥Y=C+

YSXYC:GOSUB 18
B%k]:L=, SXXC+YC
M=, 5¥XC+25%(2
-E)
61: IF Z<EOR Z>F
LET K=1:RETURN
62: IF KGLCURSOR ¢
L, M):K=8:
RETURN
63: LINE -(L, M):
RETURN -
108: Z=EXP (- (X¥X+Y
XY)r2)
189: RETURN
288:REM 2ND FUNCT
10N
299:RETURN

STATUS | 733
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Program HP-75C Weather Forecaster

1A DELAY 1 @ BIZF =HEATH
ER FORECRSTER"

26 A4="C, GH M. Hil N. HE
E. 5t -

30 INPUT “BAROMETER (Id}
;P B IF P)=38.2 THEN
5=

48 IF P(30.7 THEH S=1

98 IF P{3B.1 THEH 5=2
68 IF POIR THEH 5=1

78 IF P<=29.% THEW S=4
28 INPUT ={RMSE, {FIALL
» (GITEODY?": T4 & ¥=8
of TF UPRCECTAT] . 110ER"
THEN 136

18 INPUT “RIGIKG (FXAST
» (GYLOW?: Bk & IF UPRL
$(R${1,11="F" THEN ¥=}
& GRT0 194

112 IF BPRCE{RET1.11M4°5
* THER BEEP 8 CATG 194
12¢ ¥=2 @ GOTC 198

138 TF IPRCECTELE 1 1h="2
= THEN 198

140 IF UORCS(TH]. 1108-F
* THEM BEEP ® G070 2R
156 INPUT -FRLLING (FMS

T. (S)LON?:R&

168 IF UPRCEIRS[1.110="F
= THEH ¥=1 & GNTH 198
178 IF HPRLCS(RET1.1108°5
= THEM BEEP & COTD 148
188 ¥=4

199 IRPUT “WINR FROM THE
; We & IF LEN(R$IEZ TH

EW BEEF @ GOTO 198

288 §-POSAT, UPRCE(HEN

& IF H=8 THEW BEEP & 507

G198

218 U=INT(RA204

IRA Y=ABRS{W-332

Ji@ IF Y&(5{3) AND X=0 7

HEW 7=1 8 GOTO obd

328 IF YeiS=1) QHB ¥=1 7

HEN 2=t & GOTO 6BR

T30 IF Y#{5=8) AND %=4 T

HEN 2=3 @ GNTA oA

348 Y=H=1 OR ¥-8

350 IF Y#{5=1% AHD ¥=4 T

HEW 7=4 # GOTD oB8

368 IF Ys{5=1) BHE ¥=3 7

HEN 2=5 & GOTO A@e

179 Y=RBS(H-73<2

180 TF Y#(5=1) RHD X=4 7

HEN 7=4 8 GOTO 6E8

398 IF Ye(5=1) AND ¥=2 7

HEN 2=5 @ GOTD o8

488 TF Ye(S)Z) ANB ¥=4 T |
HEN 7=6 @ 007D 600

418 IF Y#£5)2) AMB X=3 7
HEN Z=7 @ GOTD 6R%

428 Y=M=6 OR W=7

438 IF Y&(S¢2) ANB ¥=4 T
HEN 7=8 @ GOTD 6AE

440 TF YRIS{2) BRD 8= T
HEW 7=9 & GOTO 690

458 IF (4= OF =2) QNB
532 AND %=? THEN 7=1@ @
£OTO 469

440 IF (W2 OF WXE) DM
5=¢4 AND ¥=3 THER =11 @
GOTH 689

478 IF BBS{N-£){Z RNP 5=
4 AND ¥=3 THEN 7=17 B O
0 668

488 TF ARS(H-3)<2 AND 5=
4 AWD ¥=1 THEN 7=13 @ GO
1 689

498 IF ¥(Z AND ARSIH-5)¢
2 THEN =2 & 00T 68
AR 7=1 9@ IF ¥=3 THEW 7=

8

688 BISP -FORECARST --)-
@ K§=>*

616 OH 2 GOSUB 718.728.7
30,748.758.760. 770, 7887
94,804,818, 878,838

628 K$=YEYE 8 IF Kg="" 7

HEM 618 ELSE 3

718 BISP -FAIE. LITTLE C

HWGE. = @ RETURN

728 BISP "FAIR. A LITTLE
COOLER.~ 8 RETIRH

738 BISP -FOIR. A LITTLE
HARNER. - 8 RETURN

748 BISP *ROTN WITHIN 24
HRS.~ @ RETURN

728 DISP -WINDY, RRIN RY
12 HRS.~ @ RETURN

768 BISP -INCRERSING CLO

UDS, BRIN.- @ PETURN

776 BISP "RRIN AND HIGH

BINDS. - @ RETIRH

78€ BISP "IMSETTLER, £HO
RCE RAIN.= @ RETURN

798 BISP “RATH/SNOM, WIN
BY.= @ PETLRN

880 BISP -CLEARING, BECD

HIRG FATR.- @ RETURH

£18 BISP -SEVERE STORY !

MMINENT.- @ RETURM

820 BISP ~HEAVY RAIN/GND

M. WINDS,= @ RETURN

839 DISP -CLEARTHE AND C
fGLER. = @ RETURN

A FEW MORE WORDS ON THE HP-75C

A number of readers have expressed an interest in the HP-75C since its
announcement and subsequent review in PCN. {See Issues 17 & T18.)
Indeed, a few readers have advised us they have purchased the top-
rated machine, To date PCN has not received any complaints as to its
perfarmance or perceived value. Several major magazines, including
McGraw-Hill’s Popular Computing have recently reviewed and warmly
praised the unit. it is high priced, but many professionals appear to
be quite enamored by the machine.

We are including a re-write of the Weather Forecasting program
developed by Emerich Auwersbacher that was originally published in
[ssue 20 of PCN for Sharp and Radic Shack PCs. This will give new
owners of the HP-75C something to load and use right away. Those of
you who might be contemplating the purchase of the HP-75C might
want 1o peruse the program and compare it with the earlier version.
There are some substantial differences between this HP version and the
original Sharp/Radic Shack version. Remember, HP uses its own pro-
prietary implementation of BASIC. It is guite different in some re-
spects, especially as regards the handling of character strings.

The program uses 2076 bytes of memory as listed. About the only
operating note regarding its use concerns the inputting of the wind
direction. The wind direction must be inputted as one of eight major
compass points: N., NE, E., SE, 5., 5W, W., NW, Note that the abbre-
viation of the four major points {North, East, South and West) must
be followed by a period. Also, make note of the fact that the wind
direction you must input refers to the direction the wind is blowing
from, not towards.

We have noted one anomoly in the HP-75's operation. If you try to
terminate a displayed line by pressing the RTN {return) kev in order to
defeat a set DELAY time, the computer apparently also accepts that
input as an entry to the next INPUT statement it encounters! One
solution to the problem seems to be to insert 3 dummy statement, such
as W3=KEY$ just before the next INPUT statement that will be en-
countered following such an operation. This will “intercept” the key
used to terminate the DELAY operation.

AVOID FROSTBITE!

January and February are predicted to be colder than average in much
of the northern part of the U.5. this year. However, you can avoid
frosthite by using this program to obtain the wind chill equivalent
temperature. This pregram should run on just about any Sharp/Radic
Shack PC, including the new 1250/1251 models! it was submitied by
Emerich Auersbacher wha included these comments and information:

The wind chill equivalent temperature is a useful indicator of how
cold a person actuzlly feels when exposed to various combinations of
temperature and wind velocity. The accompanying program is especial-
ly useful to skiers or people who need to work or otherwise be outside
during cold weather.

The program is based upon heal gainfloss equations eriginalty de-
veloped by Siple and Passel from wind chill experiments performed at
the Antarctic in 1941, The equation takes into account heat loss from
radiation, conduction and convection, and is based upon an average
skin temperaturc of 33C (91.4F),

inputs required to run the program are the temperature (in degrees
Fahrenbeit) and the wind velocity in miles-per-hour. if you do not have
a mechanical indicator of wind velocity, you may use the accom-
panying table to abtain an approximation of the wind velocity in miles-
per-hour.

The program includes a frostbite alarmfalert feature. The message:
DANGER: FROSTBITE ALERT
s displayed when weather canditions combine to give a wind chill of
minus 20 degrees Fahrenheit or less. Under those canditions, exposed
fiesh Is subject to frostbite at a rapid rate, The message:

FROSTBITE WARNING

is flashed on the display when the wind chill drops below minus 10
degrees Fahrenheil. Frostbite is pessible at this temperature if one is
not careful.
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*** THE BEAUFORT SCALE OF WIND FORCE * * *+
WIND VELOCITY (mph) DESCRIPTION

Calm <1 Smoke rises straight up.

Light 1-3 Smaoke drifts, wind vanes motionless.
Slight' 44— 7 Felt on face, leaves rustle,

Gentle 8-12 Constant motion of leaves and twigs.
Moderate 13 -18 Dust raised, small branches sway.
Fresh 19 — 24 Small trees sway, wavelets farm.
Strong 25 — 31 Large branches sway, wires whistle,
High 32~ 38 Large trees sway, walking difficult.
Gale 39 — 46 Twigs break off trees.

Program Wind Chill Factor

5: BEEP 1:PAUSE
WIND CHILL FAC
TORY ’8
18: INPUT "WIND SP
EED (MPH)Y: ;U
tU=, 44784 %U
15: IF U<1,78816
LET U=1.78816
28: INPUT "TEMPERA 89
TURE <Fy: “;T:

~18:T=INT (18%
T+.353719

IF T<-18BEEP 5
‘FOR Z2=1T0Q 4:
PAUSE "DANGER:
FROSTBITE ALE
RT":PAUSE " *:
NEXT Z:G0TD 9g
IF T<-1BBEEP 3
SFOR Z2=1T0 4:

T=3/9%(T7-32) PAUSE " FROST
38:0=<10,45:B=18;C BITE WARNING":

== 1 PRAUSE " ":NEXT
40: H=(Aa+B¥JU+C%U) Z

¥(33-T> 90:PRINT "WIND CF
58:T=33-(H-/22.0834 = UyTiYE (" U;

31 T=9,5%T+32 "o
60:U=5/9%(T~-323:U 199:60TH i@

=]NT (18%U+.5) STATUS 1 424
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FROM THE WATCH POCKET

A warm welcome to all of our ncw and renewing 1983 subscribers. We
are now in our third year of publication. It looks as though there will
be a lot of new PC entries this year.,.,

On the tep of the rumor miil is the buzzing over several injlial
entrics about to be released by Texas Instruments. Could be as many as
three models. it appears they arc waiting for the CES exposition in Las
Vegas to unyeil?

Sharp appears ta be aiming for the educational market with their
PC-1250 in the U.S. They have opled 1o keep the cost low and will
apparcntly not make the PC-1251 available in the United States. The
PC-1251 is identical to the PC-1250 except that it has about twice as
much user RAM. It has been available for several months in Japan,
parts of Europe and Canada. The retail price is about $50.00 higher
than that of the 1250, | think Sharp is making a mistake in noi making
the unit available to the W.5. market. Many customers who cut their
teeth on the PC-1211 would love to upgrade to a wallet-size PC that
had twice as much memory and six times the speed. They will think
twice about buying a unit with atl those nice enhanced BASIC instruc-
Lions and yet not enough memory 1o rezlly make good wse of capa-
bitities such as 2-dimensional arrays.

On the positive side, Sharp scems 1o be moving in the right direction
with {ts 1250/1251 expansicn eguipment. | used to point out that it
was inconvenient to have to carry a whole passel of equipment Lo have
a practical system. That is, with the PC-1211 you had the printery
cassette interface, plus a tape recorder, plus connecting cables, plus
regutar-size cassetle tapes, ctc. The net result was that you had to carry
essentially 4 whole briefcase full of gear in order to have a uscful system.

Now, at least, the amount and size of the acuessories have been cut
substantially. The combination cassetle/printer unit now includes the
tape recorder {in microcassette form). When the PC-1250 is mounted
on this unit, the cntire system is about the size of a typical 1extbook.
Mo more messy cables. You can stuff a handful of mictocassettes in
your pocket. Recording reliability shoutd improve, 1t sure is alot neater.

That the U.S. educational market is upper in Sharp's mind is appa-
tent by the Studenr Computer Handbook they are providing with the
PC-1250. It is the first PC book | have seen thern dcliver that has a
chance of receiving some praise from users. | guess they finally figured
out U5, customers wanted to read English. This “selt-teaching tutorial
operator's manual” was developed for Sharp by the New York Institute
of Technology. Compared Lo previous manuals, this one exhibits 4 little
bit of class. You can actually understand what they are talking about!
Bravo, Sharp, please keep commissioning thase type of supporlive
publications.

't you have been sitting around waiting for all those nice software
modules tor the PC-1500 that have been promised Tor some Lime, just
keep waiting. The latest story | have heard is that the developers were
told they had to use a different type of ROM than originally planned
an. Scratch three manths of the delivery schedule. Current promises are
for modules being available, perhaps, in February. | have seen some of
the outputs (they make extensive use of the optlional printer/plotter]
from these modules. They look good. If they can ever get around to
delivering them (betore the PC-1300 s obsolete), they witl probably
mave pretty well, The anticipated pricing is about $69.95 per 16K
[ROM) maodule.

Speaking of software, Radio Shack will soan be releasing its first
casseltes containing programs for the PC-2. Four have been announced
so far: Personal Finance ($19.95), Business Finance {8719.93), Games
Pak [sic] ($74.95) and Invasion Force ($9.95). The jatter reguires the
addition of a 4K RAM module to the PC. It appears to be similar in
same respects to the old classic Startrek game. Keep an eye out at your
local Radio Shack Computer Center for the arrival of these packages.

If you have been getting some strange weather forecasts from the
Weather program in lssuc 20 of PCN, try correcting line 500 to rcad:
500 Z=1:IF X=3 LET Z=-8

A number of people sent in samples of Christmas and Haoliday cards
they they generated on their PCs. {1 was quite enjoyable secing the
talent exhibited by so many PC users.

Thank You! — Nat Wadsworth, Editor
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TEXAS INSTRUMENTS [OINS FRAY WITH THE CC-40

Calling its entry to the “portabie” computer market the Cempact
Computer 40 {abbrevisted CC-40}, Texas Instruments joined the throng
of traditional caleulator manufacturcrs who are providing true com-
puter power in miniaturized form.

The TI CC40 weighs in at 22 ounces with dimensions of 9-1/2 by
5-3/4 by 1 inch {remurkably close to Hewlett-Packard's HP-75]. It can
be powered Tor approximately 200 hours on a set of four AA alkaline
batteries. An optional 115-volt ac adapter provides desktop operalion
if desircd.

The little computer has a 31-character, scrollable liguid crystal dis-
play that presents both upper and Jower case letters. There are 18 built-
in annunciators including 6 user-settable flags. The staggered keyboard
layout in QWERTY format and a numeric keypad provide for case in
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keying. A tilt stand is bujlt into the back of the console to provide an
optimum viewing and keying angle.

The unit is programmable in Enhanced BASIC, similar to that used
by Ti's family of home computers. BASIC and the operating system
are provided in 34 kilobytes of buitt-in ROM, The unit comes standard-
Iy equipped with 6K of user RAM, expandable internally to 16K. An
additional 128 kilobytes of ROM containing advanced professional and
personal programs may be plugged into a port provided for that pur-
pose.

The list price of the basic CC-40 is $249.95. Deliveries are Lo start
during the first quarter of 1983.

Three low-cost peripherals will be made immediately available to
complement the computer. These aret an R5-232 interface, a printer/

fecantinued on page 7}
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EPSON DELIVERS MANUALS FOR THE HX-20

Epson is now delivering BASIC programming manuals for thejr HX-20
portable computer along with a couple of "'bonus' program packages.

The two-volume BASIC manual consists of 2 250 page “tutorial”’
for those who have not had previous programming experience and a
secand 250 page “reference’” that is chock full of information to aid
more experienced Users.

The *bonus™ packages consists of two cassettes containing software.
The “Personzl Entertainment’ cassette has 10 ‘‘standards’’ such as
Blackjack, Poker, Artillery, Hangman and Tic-Tac-Toe. The “Personal
Productivity” cassette includes programs that provide a Clock, Event
Timer, Memo Writer, and Ten Key Calculator among others. While all
of the programs are relatively simple and exhibit signs of having been
hastily prepared, most users will appreciate the good will gesture of at
least providing some ready-to-run programs for the HX-20. A few
samples of the outlput from these programs on the built-in HX-20
printer are provided here for your perusal.

For those locking for something else to load into a new HX-20, we
are including our standard “'benchmarking’ Weather program for use
and programming comparison purposes. his is an adaptation of the
program originally supplied by E£merich Awersbocher for the Sharp
PC-1500.

The Epson HX-20 has a lot of nice fecatures and appcars to be gaining
a warm reception from the buying public. PCN plans to provide further
reviews of the machine's capabilities in upcoming issues.

Pragram Epson HX-20 Weather Forecaster

Example Outputs from Epson HX-20 Printer

I (I

MOTHIME

YOU HAUVE LOSY
28 DOLLARS

YO HAVE $ 58

This i= a3 test

Epson mini word
processor, 1t 3
wat o input te

time. then send
+the Frinter.

EN III‘:zi 4
L ] E % L 3

YOUR HAHOS SHOWE:

of the

1lous
*xt and

stuff, a iine at 2
= 1t +o

26 A$CL="S iaF(Zy="5":

AEC3="W" 1 aF (4)="Hl" Ak

St iAR(EY="HE" IA$I 7=
IIEQI = Q$(8}=IIBEI!

38 CLS:PRINT “EARCMETRIC
PRESSURE" : IMPUT" C INCHES
»"3PsIF P23B.2 THEM S=m

46 IF PCIA, 2 THEN S}

98 IF P<38, 1 THEW S=2

£@8 IF P<3@. B THEN S=3

7B IF P<29, 8 THEN 5=4

20 PRINHT "C(R>ISE. (F2ALL
» “PINPUT "OR (SOTEADY":

TE: k=6

298 IF T#="R"THEN PRINT "

RISIMG <FIAST OR": IMPUT
"RISING (S)LOW":R¥:IF R#

="F" THEN X¥=1:G0TC 158
188 IF T#="R"THEM ¥=2:&0

TO 154

1i@ IF T#="F" THEM PRINT
"FRLLIMG CFMAST" : THPUT
"OR (SALOW"sR$: IF REE=UF"
THEN X=3:G0OTC 159

18 DIM A$CB)ICLEPRINT 179 GOTO 30@
PRESS RETURN FOR":PRIN 28@ Y=0:FOR 2=1 T0 8
T iPRINT " WEATHER FOREC 216 IF W=R$CZITHEN W=Z:
ASTER" 3 Z=31y=1
15 X$=INKEV$:IF H$=""THE 228 MEXT Z:RETURN
ARE: I08 V=ABSW-33<(2

318 IF YR(S(IIANDH=8 THE
M 2=1:GOTO &8

326 IF Y4(S=1JANDX=1 THE
N Z=£:G0TD 460

358 IF YK(5=@1ANDM=4 THE
H F=3:50T0 &80

34 Y=il=] DR =g

756 IF YWH(S=1YANDK=4 THE
H Z=4:G0TO £69

368 IF YH(S=1)GNDH=3 THE
W Z=5:G0TO 540

IFE Y=RBS(W-73<2

388 IF Y¥iS=13ANDW=4 THE
M 2=43 50T 658

330 IF VH(S=1JANDK=Z THE
N Z=S:E0TO 400

405 IF VECSI2IANDK=4 THE
N Zer:BOTO 680

418 IF Y#(S:2MANDR=3 THE
H 2=7:GOTD A6@

426 Y=y=¢ OR W=7

436 IF Y#(S{ZMANDH=4 THE
b Z=8:G0TO 665

448 IF 'VK{S<ZIANDE=3 THE

128 IF T#="F"THEN H=d4:G0
T 1948

138 IF T#="5" GOTS 158
48 GOTQ 38

158 PRIMY "WIND BLOWING"
SIHPUT “FROM THE": W$:CLS
tEOSUE 208

18 IF Y=8 THEM SOUND 25
; PIPRIMT "ERROR":G070 15
&

2=91 G070 &05
456 IF cl=1 (R W=2) ANk
552 AND H=2 THEN Z=18:30
TO aO@
468 IF <2 OR W:ed AWk
Z=4 AND X=3 THEM Z=11:G0
TO &0B
478 IF RBI(W-E3<2 pHD S=
4 ahb K=3 THEW Z=12:GOTO
a6

488 IF SBECWM-Z342 gD S=
4 AHD x=1 THEN Z=12:G070
£
498 IF ¥<3 RHD ABS =501
3 THEW Z=Z:G0T0D 6RAA
Su S=tiIF ¥=3 THEH Z=8&
aB@ PRINT " FORECAST
e 1!:F|EIHT=K$:II L
&1 OH I GOSUB V16, 72,7
I8, 740, 750, 760, 770 V06, 7
2R BAE. 218, 326, 238
Eo8t ME=THRKEVE:IF ME=""TH
EM &28 ELTE 30
Fi8 FRIMT “FalR. LITTLE
CHANGE, " SRETURM
28 PRIMT “FAIR. LITTLE
COOLER. "IRETURM
7iE PRIMT ¥
MER. " RETURN
748 PRINT "RalN WITHIN 2
4 HOURS":EETLIRN
voR PRINT "WIMDY-RRIH IN
12 HRS"IRETUREN
ved PRINT ™ CLOUDS-RAIN
COMING. " :RETURN
778 PRIMT " RRIN & HIGH
WIHDS, " rEETURN
728 PRINT "UNSETTLED-May
BE RuIK“:RETURN
FER FRINTY RAIN/SNOW & W
INDY, "t RETURN
2938 PRINT " CLEARING & F
AIRER. "
818 PRINT "SEVERE STORM
WARNING" : RETUREN
228 PRIMT “"HEGUY RAIN-SH
OWL-WIND" : RETURN
9728 PRINT " CLEARING & C
OOLER. "t RETURN

FATR. AR
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A MACHINE-LANGUAGE MONITOR FOR THE PC-1500/PC-2

This Monitor for the Sharp PC-1500/Radio Shack PC-2 is designed to
make [t easier to write, load and debug machine-language programs, The
program was created by Nortin Rober. Norlin is the originator of the
mnemonics which PCN uses when discussing these units’ machine-
language. (The instruction set was presented in the Special Edition
of PCN published in September of 1982, A summary of the mnemonics
and machine codes, on a pocket-size card for asy refercnce, is befng
distributed with this issue of PCA,}

This is what is sometimes relerred to as a “hybridized" program.
The paortion of the program involving operator inputs and outputs is
written in BASIC. The remainder is in machine fanguage., One reason
for using the latter is that exccution is much faster, particularly for
operations such as MOVE and HUNT.

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

List Monftor Commands

DEF/S STORE codes intc memory.

DEF/V  VIEW memory contents.

DEF/L  LIST memory contents using printer.

DEF/H HUNT for a specified byta.

DEF/M  MOVE a block of stored codes.

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

DEF/J  JUMP to specified address in user's m_|. program.
{If a breakpeint is reached, contents of CPU
registers and stack may be printed.}

DEF/A  ALTER contents of CPU registers at breakpgint.

DEF/C  CONTINUE execution foliowing breakpoint.

DEF/F  FIX program {remave breakpoint}.

DEF/X  EXIT from STORE, VIEW or HUNT maode.

DEF/=  Convert decimal number in display to hexadecimal.

Loading the Monitor inte Memory

This program is intended for use in a PC having an 3K memory module.
The first step in loading the program i to execute the command:
NEW &4000. This reserves a portien of memeory for machine-language
putposes. There are then two parts to entering the actual Manitor:

1}. The zccompanying machine-linguage codes must be entered inlo
an appropriate section of memory using POKE statements. Although
this is a tedious process, once it is finished the codes may be stored on
cassetie for casy loading in the future. It is important that the codes be
stored in the exact locations specified.

2§, The accompanying BASIC portion of the program is then keyed
into memory in the usual way. [t too may be saved on cassette for ease
in tuture loading of the Monitor.

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

Saving/Loading the Monitor Pregram Using a Cassette
Alter the two parts of the program have been keyed inta memaory, they
should be recorded on cassette as follows:
1). Execute CSAVE M “MONITOR PART 1'; &3E4F, &3FFF
2). Execute CSAVE “MONITOR PART 2"
To reload the program from cassetie, use:
1). NEW &4000
2). CLOAD M
3). CLOAD

Monitor Memory Map

The Monitor program uses memory areas as follows:
3800 — 38C4  REServe memory area, not used by Monitor.

38CH — 3DFF  Available for user’s m.l. routines {1339 bytes).

3EQQ — 3E4B  Monitor temporary ragisters and stack area,

3E4F — 3FFF  Monitor machine-language routines.

4000 — SFFF  BASIC storage area. Monitor uses 929 bytes.

The Monitor also uses variables A, B, C, A$, 8%, C$ and D$. Thus,
those memory areas (&7900 — &7917 and &78C0 — &78FF) may be
altered when the Monitor s in operation.

Operating the Monitor

Place the PC in the RUN maode and use the DEFined keys to select the
various operations. Always enter addresses as Tour hexadecimal digits
{using 0 — % and A — F). Machine codes should be entered as two-digit
hexadecimal numbers. Note that {for cxample) the code OB should be
entered by keying both 0 and B, not simply B. The & prefix normally
used to indicate hexadecimal values to the PC is not necessary when
responding to Monitor prompts.

The following discussion prevides information on the use of each of
the Monitor commands:

STORE: DEF/S places the computer in the mode used te load and
store machine cade. The Monitor will prompt for the beginning address
at which codes are 1o be stored. Respond to this prompt with a four-
digit hexadecimal address {such as 38C5) and then press the ENTER
key. The program will then show the address into which the next byte
of code will be placed. The code must be entered as a twoe-digit hexa-
decimal number (for example, B3} which is terminated by the ENTER
key. After sach byte has becn accepted, the display shows the next
sequential address. You may thus continue entering object cade into
successive memory locations, I you want ta skip over an address, then
just press ENTER without any input. This advances the Monitor to the
next address, leaving the contents of the skipped address unchanged. To
exit this mode, key DEF/X.

VIEW: Key DEF{V to place the Monitor in the mode used to examine
the contents of memory. Enter a beginning address when prompted.
The computer will then display the contents of memory in groups of
four bytes. Press the ENTER key to advance to the next group of four
bytes. Use DEFfX to terminate this mode.

LIST: Initiated by DEF/L, this command operates similarly to VIEW,
except that the memory contents are printed instead of being displayed
on the LCD. However, two address prompts will appear: one Lo indicate
the starting address, the ather denoting the ending location.

HUNT: Key DEF/H. Enter the byte being sought at the prompt. A
second prompt asks for the address at which the Monitor Is 1o begin.
searching. When a byte having the indicated value 7s lacated, the display
will show the address, the byte itself, and the three bytes that follow it.
Press ENTER to continue the search for another occurrence of the
same byte.

As an example, the Monitor command makes it casy to locate the
codes used at the beginning of BASIC program tines. Simply HUNT for
the byte OD! (The code 0D is the ASCII representation for “‘carriage
return” used to terminate |ines of BASIC.) Given 4000 as a beginning
address (assuming this Monitor program is in memory), the display will
show 401E 0D 00 0C 08, This indicates that the first BASIC program
line {of the Monitor) terminates at address 40TE. The next line number
fusing twao bytes starting at 401F} is 00 0C {line 12 in decimal). The
fast byte (08) in the display represents the “link"” byte. It indicates
the number of bytes that remain in that BASIC program {ine. If you
press the ENTER key, you will find where the next line ends. Use
DEF/X Lo exit from this mode.

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

The speed at which HUNT operates dramatically iilustrates the
advantage of using machine language.

MOVE: DEF/M initiates this mode. Using it, a block of stored codes
of any size may be moved, in either direction, to any specified RAM
location. The new location may overlap the original. Unless there is
overlapping, the original block of code remains unchanged by the
operdation,

Prompts reguest the beginning and ending addresses of the original
block of memary, and then the beginning address of the location to
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which it is ta be transferred.

Be careful when using this command. If an incorrect address is
inadvertently given, you may destroy parts of memory that you did
not want altered! A wrong move operation can alter the Monitor
program itself or disturb pointers in system RAM, possibly resulting
in a system crash.

The following example may be used to familiarize yourseff with the

command. The variable ] is stored {by BASIC) in RAM addresses
7948 ta 794F. Variable M begins at address 7960. You can copy the
contents of variable | into M using MOVE. Use BASIC 10 store some
arbitrary test number in . Key DEF/M to initiate MOVE, Enter the
address 7948 in response to the prompt BEGIN BLOCK and address
794F for END BLOCK, In response to MOVE TO, key in the address
7960, Press ENTER at the end of this address and the MOVE command
will be executed. You can then use BASIC Lo display the contents of
the variable M. It should contain the same value as that originally
placed in ).
BREAKPOINT: This cammand is useful in debugging machine-language
programs. What it does is remove three bytes from a program in RAM,
at whatever address is specified, and save them clsewhere, The three
locations are then loaded with opcodes for an instruction to jump to a
register-saving routine, which saves the contents of the CPU registers,
flag status register and the stack. If execution is resumed later, {for
example, by the Monitor’s CONTINUE command), the CPU registers,
flags and stack will be restored.

Note that the BREAKPOINT command executed by DEF/B simply
inserts an instruction to jump to the register-saving routine. It does not
execute the user's machine-language program. Also note thal only one
breakpoint shoutd be in a program at any given time,

As a note of caution: be sure that the address entered for insertion of
a breakpoint is the address of the first byte of a machinc-language
instruction!

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

This command may be used in lieu of a BASIC "CALL" instruction
to begin executing a machine-language program. It must be used when
debugging a program containing a breakpoint.

if a program containing a breakpoint is exccuted {using the JUMP
command), BREAKPOQINT REACHED will be disptayed when the
breakpoint is found. The user may then initiate a printout of the CPU
registers, flags and stack by pressing ENTER.

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

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

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

CONTINUE: Execution of DEF/C will continue execution of a pro-
gram following a breakpoint, with no alteration of the CPU registers.
FIX: The DEF/F command replaces the three by tes that were removed
by a breakpoint directive. It is only needed if neither ALTER or
CONTINUE are used following establishment of a breakpoint, since
those two commands make the same replacement.

EXIT: Use DEF/X to exit from the STORE, VIEW or HUNT modes.
The command is provided as a convenience, rather than a necessity.
{The use of SHIFT/CL would accomplish the same effect.)
HEXADECIMAL equivalents of calculated results may be obtained
using DEF/=. This is usetul for such things as calculating the regquired
size of a relative branch. An example illustrating hexadecimal conver-
sion follows:

Enter 35 * 61 into the display. Now key DEF/=. The product will
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be shown as 0857 which is the hexadecimal equivalent of the product
of the decimal numbers 35 and 61. Enter &3A56 - &39EB and key
DEF/=. You will have an instant answer for a hexadecimal subtraction!

You may also simply convertl a decimal number to hexadecimal by
entering the number into the display and using DEF {=.

The BREAKPOINT Illustrated

To amplify how BREAKPOINT and related commands operate, 1 wil
illustrate their vse with a specific example.

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

Address Opcodes Mnemonics
38C5 48 12 LDXH #12
38C7 aA 34 LEXL #34
38CH 58 56 LOYH #56
38CB 5A 78 LDYL %78
38CD 68 9A LDUH #9A
38CF 6A BC LDUL #BC
38D1 BE 00 LBbA #00
3803 FCr 88 PSHX
38D5 FD 98 PSHY
38D7 FB SETE
3808 FD 1A POPY
38DA FD OA PORX
asnc AE 3900 STA 3900
380F Ad LDA UH
38ED AE 39 Q1 STA 3201
38E3 24 LDA UL
38E4 AE 3802 STA 3902
3BE7 QA RTS

A carefu! examination of this exarnple routine will reveal that it does
not accomplish anything of any practical importance. The purpose of
the routine is simply to illustrate how some of the Monitor features
perform.

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

Try a breakpoint at the address 3808 by keying DEF(B and entering
38D8& at the prompt. Then exccute JUMP again using 38C5 as the
starting location. The BREAKPOINT REACHED message should soon
appear. Assuming that your PC is connected to its printer, press the
ENTER key. Compare the printout against what the machine-language
routine should have accomplished to that point, (The “CIZ"” in the
printaut means that flags C, | and Z were set at the time the breakpoint
was encountered. }

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

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

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

However, there is no built-in protection against your entering a
second breakpoint withoul having fixed the first one. If you put in
more than one breakpoint at a time, the FIX routine will only correct
the last one entered. {The Monitor will have then tost track of where
you placed the first breakpoint and what the original bytes were. |
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Frogram Machine Language Portion of Manftor Program BASIC Portion of Monitor

3E4F BE 3F DE S8 3F2B 46 9a BE 3F 19: "="QREAD C: INT REACHED"
3F53 3F SA 19 84  3F2F DE FD SA F4 CALL &3FB8: 46:CALL §3E93:
3E57 51 94 51 F5  3F33 79 @85 FO 28 CURSOR 21: LPRINT “ADDRES
3ESB F5 F5 5B FF 3F37 FB RS 79 BE PRINT C$:END S:v;C$:LPRINT
3ESF 46 BS 71 43 3F3B @8 24 A5 79 12: "S"GOSUB 68 "FLAGS: ¥;B$
3E63 BS5 3FE 43 BS  3F3F 93 89 28 84 14:CALL 83FB8,A: 48:CALL &3LB4:
3E67 BA OE 9/ EB  3F43 96 81 BF 89 WAIT B:PRINT A LPRINT “A: ";B$
3E6B 3F 72 FF FD 3F47 @4 94 16 81 $;:WAIT : INPUT :LPRINT "X:";Q
3EBF SE FF FD (8 3F48 P8 FS 88 83 ": '";B&:CLS : $:LPRINT Y,
3E73 FD 88 FD 38 3F4F FD 62 93 P? Eg#é %2FD?,Q: Df;LPRINT ys
3E77 FD A48 FD AA  3FS3 9A 24 FD CA iC _
3E7B FD C8 FD 48 3F57 FD DR 84 A2 16:CLS :A=Aa+]: 50: B=64-PEEK 8&3ED
3E7’F FD 88 46 58 3F5B P8 94 p2 18 GOTQ 14 %:IF Bo>BLPRINT
3E83 3E S5A BB F5 3FS5F 47 53 88 94 18: "U"GOSUB 68 “STACK: ¥; : A=83
3E87 4F 49 91 BS  3F63 FD 62 93 @8 2@:CALL &3F8F, a: E@A:FOR C=1T0
3E8BE AR 78 48 E9  3r67 94 F2 48 79 PRINT A%$:GOTO BiCALL &3FAA, A
3E8F 3E 79 90 90 3FEB 4A 18 BE DOC %B“ :LPRINTJB$§v
3E93 48 3F 4A 13 3F6F 20 S8 78 5A 22:"L"6ASUB /22 NEXT C:LPRINT
3F37 BE 3F 9n 5o 3F73 EB 48 7o CD 24:CALL R3F8F, A: 52fEP$INT :END’
3E9B N2 48 3E 4A . 3F77 6C BY 80 8B LPRINT A%$:IF 6 54:"A GDSHB’7§:
3E9F AF RS 3F B2 3F7B 22 BS 2D BB >BEND }NPUT A: ;B3
3EA3 6A B4 D5 8!  3F7F 23 51 08 89 26:GOTO 24 +CALL &3EDS
3ER7 B2 FS 46 44 . 3F83 B4 FO 28 BE 28: "H"CLS : INPUT PINPUT X: “;B$
3EPB 88 B8 8E DE  3F87 32 56 CD 20 ;BYTE SOUGHT: ’»CQLL %BFDﬁ‘
3EAF 43 43 54 56 3F8B 65 BS SF 44 3as%:CALL &3FD ,}NPUT Y: ":B$
3EBY B3 BE 3F 90 3F93 83 BE 3F AF 33:CALL &3F1F, A: P INPUT “U: ";B$
- : PRINT A$:GOTO rCALL &3FE3
SEBE S0 PP B SF  AR02 88 .05 on b 30 62:CALL &3EEC:END
e o on COES @POR R b 78 B ;e . INPUT  64:"C"GOSUB 76¢
3EC3 3F 9C 8E E3  3FSF 20 S 8E B2 32: "NECLS @ INPUT B4 -
SCp 40 3t 4 19 Ses SR Es b of | | LSERNSLODG, o eOlfer
3ECB 45 18 45 1A 3Fa” BS 8E BB 58 R e T e '
2L Lo 2 L2 g 2RHE U8 o0 DB ED "BLOCK: “;a$: 68:CLS :INPUT "BE
S:03 @9 09 18 3B 3FaF 20 51 8E 02 CALL 83FDE, B "GIN: “38%:CALL
3ED? 4A 83 BE FC  3FB3 50 D2 45 8E . il R, G s
ST s s GPER 0 Sh el s O Ae CALL 83 78:8070 b8,
Soh o= B0 anEs BE 9P BE F2D:END  72:GOSUB 68! INPUT
o S0 L SheF of 78 28 36: "X"CLS ¢ END FEND: ;08
e P B o SRR R OF o7 38:"B"CLS 1 INPUT CALL &3FDE, 8:
2 R iR on O - She0 fo Bagr ba "7 “BREAKPOINT: " RETURN
SEEF FD BA FD 4E  3FCB 30 B 3A 8l :0$:CALL Z3E4F 74:GOTQ 72
3EF3 44 58 3t A 3FCF 82 B3 26 51 { END © 28:CLS :1F PLEK &
SEF2 B2 55 41 4B 3FD3 59 @2 FB 3A 4p; GOTO 38 3F1ECALL S3ECY
SEFB 49 91 06 FD  3FD» SA DB BE 3F 42: " J"GOSUB 68:  RETURN
3EFF 8A FD EC FD  3FDB E9 41 9m SA ‘ . 28:PRINT "NO BREA
8Fa3 za FD 1A FD  3FDF C8 BE 3F ES %EL;EéiEggE?é ‘8'k§D?NT“:FND
3F®? PP 8B 98 FD 3FF3 @8 BE 3F E9 = s PR e
3FBB 8A ED CB B2  3FE7 @n 94 58 78 44:PRINT "BREAKPO
3FBF FF 8E 86 FD  3FEB BE 3F F6 F!
3F13 8A ED CB 88 3FEF 28 BE 3F F6
3F17 BB BAa 2P PO 3FF3 A2 FB 8n 55 the friendly “ERROR' messages as found in BASIC, In many cases,
3F1IB 8P BB PR QP aFF7 B7 40 81 @2 the simplest mistakes will be punished by “"crashes’ which result in the
2F1F A5 7?9 15 F7 3FFB B3 28 B9 BF PC becoming completely locked up. The only thing to be done in such -
3F23 99 B3 46 BE IFFF 9A ?ituatiﬁns is tglusi the “]AIIIRcset” key an the back of the PC, But, all
15 NOt Necessar| ¥ oAlWays ast!
3F22 3F 8F 46 46 Instead of following the instructions given in the manual when a

crash occurs, try using the following approach. Nine times out of ten
your program will still be intact: First, do #ot hold in the ON key
while pressing "All Reset.” Secondly, after you obtain “NEWO0?
CHECK" on the display, do not execute NEWQ! Instead, key SHIFT

Crash Recovery

Anyone cxperimenting with machine language soon learns that the PC
{or any computer!} is totafly unforgiving of errors. There are none of
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and then CL (SHIFT/CL}, Then, survey the damage, if any, to the
contents of memory. If you find things messed up beyond repair,
then you will have 1o key in NEW0 and start over. Often, however,
you will find memory contents retained with little alteration.

The Monitor program does contain a few safeguards. If you neglect
to key in an vddress before pressing ENTER, the computer will repeat
the prompt. If you forget any of the three addresses required for a
MOVE, it will restart the entire MOVE routine from the beginning.
And, if you use the hexadecimal conversion routine with a result
exceeding FFFF (or less than ~FFFF), the Monitor will put the word
ERROR into the display. Otherwise, you are on your own!

Combined Monitor/Disassembler

The use of this Monitor program can be greatly enhanced by coupiing
it with the Disassembler program published in PCN {Special Edition
accompanying lssue 17). Those who have the Disassembler on a cassette
can simply MERGE that program with this Monitor. To facilitate joint
use of the Manitor and Disassembier, change the Disassembler as
follows:

1}. knsert “D* as a label at the beginning of line 10.

2). Delete lines 90, 91 and 92 as they are no longer needed.

3). It wouid alsa be advisable io eliminate lines 12, 80 and 82.

Now DEF{D may be used to DISASSEMBLE! A printed list of
mpemonics generated by ithe Disassembler is often of considerable
help in finding elusive machine-language programming errors!

IT you are interested in doing machine-language programming on
your PC-2/PC-1500, you should find this Monitor of considerable
value. The 1339 bytes (from address &38C5 through &3DFF) that
are available for machine-language routines should be adequate for
most purposes. {If you are able to write longer routines, you should
have little difficulty figuring out how to relocate the Manitor program!)

Program Sidefister

STDELISTER

Mel Beckman, 717 West Broadway, Winona, MN 55987, developed this
program and the following narrative:

One inconvenience of pocket computers that | had resigned to put
up with is the hard to read program listings produced on those teeny
weeny printers. Recently it occurred to me that Sharp had nearly
provided an alternative 1o this in the form of sideways printing. The
ability to print sideways going up, down or inverted js provided by the
ROTATE command. ROTATE O causes text to print normally. Using
ROTATE 1 turns the output S0 degrees clockwise; ROTATE 2, 180
degrees; and ROTATE 3, 270 degrees. After a ROTATE has been
executed, all subscquent LPRINT directives will print in that crienta-
tion. You rmight expect that entering ROTATE 1 followed by LLIST
would cause the program listing to print sideways. The nice thing about
such a listing would be the ability to print long lines without those
eye-jogging continuations that oceur when lang lines have to be printed
down a column. Adas, it is not that simple.

Where There |s a Will, . .

A somewhat clumsy method of obtzining a sideways program listing is
1o write a small basic program that PEEKs at the entire program and
prints it using ROTATE and LPRINT. That is what this program daes.
it is really not an ideal solution to the problem, but it does produce a
sideways listing. The program is designed to be appended to the end of
a user's program. Thus, it uses high line numbers (64000+) to avoid
conflict with the uset’s code. The cutput may be printed in cither
CSLZE 1 or CSI£ZE 2, The former permits up to 84 characters per line
and is nice for archival listings. CSIZE 2 prints up to 42 characters per
line and is good for debugging sessions. The program automatically
advances to a new “page" {after 20 lines at CSIZE 1 or 10 lines at
CSIZE 2). It also correctly continues unusually long statements onto
the next line when necessary. E

649088: "L"REH SIDE
LISTER
64P25: Z2=2:%=212-2%
6

64P5P: GRAPH :
GLCURSOR (X,
A):S0RGN :
ROTATE 1:
CSIZE Z

6418D: X=P:.=0:C=0:
M=B:Q=5TATUS
2-STATUS 1:

LPRINT "XTOP

¥";TIME
64185: GOSUB 64298
64118: IF PEEK Q)=
&FFEND
64115:LPRINT USING
"HHUHHE"
PEEK (@2%256
+PEEK (B41);
LR
64120: Q=0+3:C=C+7
64125: IF PEEK (@)=
RODLET Q=Q+1
:60OTO 64185
64130: GOSUB 644682
64135:60T0 64125
64200: 17 CHNLET M=

C:IF M»(B4r2Z
JLET M=84rZ2
84205:C=0: X=X-Z%19
' GLCURSOR (X
s B
64218 .=L+1:IF L=
INT (28B/2Z)
GOSUB 64399
84215:RETURN
6430P: L=0:X=P:¥Y=—(
Z¥M¥x6.4):
GLCURSOR (X,
¥):S0RGN :M=
P:RETURN
64498: IF PEEK Q>&E
S5GO0TD 644589
544P5: 1F C>(84r2)
GOSUB 64598
64419: LPRINT CHR$
PEEK Q:C=C+1
(R=Q+1:
RETURN
64450: U=PEFK (Q@): W
=PEEK (Q+1):
U=&CPA53
64468: N=PEEK UAND
80F
64429: IF (PEEK (U+
N+1)=UXaND ¢

PEEK (U+N+2)
=W)R0OTH 6449
2
64475 U=U+N+5: IF U
»&C34BLET U=
&BAS4:GOTO 6
4460
64488: 1F (UC&CB53)
AND C(U>&BREZ
JLPRINT “7 ¥
3 Q=0+2:C=C+
~2:RETURN
64485: GOTD 64469
644380: IF (C+N+1)>¢
B4,2)GOSUB 6
4598
64485:FQOR J=1TO N:
LPRINT CHR$
(PEEK (U+J>)
PNEXT J
84498;: LPRINT " ";:
C=C+N+1: Q=0+
2:RETURN
645P9: GOSUB 642989:
LPRINT *
"y i C=C+27:
RETURN
STATUS 1 739

6
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How 1t Works

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

BASIC statements are not actually stored character-for-character in
the PC-1500/PC-2. To conserve space the line number is saved as 2 two-
byte binary value and keywords are converted into two-byte ‘“lokens’.
The format of such a compressed BASLC statement line is:

Z-byte line # length byte statements &0D

The text length byte shown in the diagram is used by the BASIC
interpreter to enable it to rapidly scan Torward through a program.
Since the Sidelister program wiil be processing every program line, it
can ignore this byte. The code &0D at the end of every program line
represents an ASCI carriage return. It is used by Sidelister to advance
to the next line 1o be printed.

Tokens are expanded back into keywords using the keyword{token
table stored in ROM. This is the same table that the BASIC interpreter
uses. There are actually two tables. One starts at address &C053, the
other at &B034 (for the CE-150 printerfcassette statements), Each
table entry is formatted as follows:

length byte keyword token code address

The first byte of the table entry contains the length of the keyword in
the four low-order bits. The high-order bits are apparently used as some
sort of tlag. Extracting the four low-order bits is accomplished by using
an AND with the value &0F. The expanded keyword appears next in
the table, followed by the two-byte token value used to represent the
‘keyword. Tokens always begin with a byte greater than &E5 which
makes them easy to identify. The last two bytes of cach entry contain
the address of the ROM routine that processes Lhe statement.

A simple BASIC loop is used to scan these tables and translate the
tokens into corresponding keywords for the [isting. A blank is added to
the end of each keyward for spacing.

Referring to the Sidelister program listing, lines 64000 — &4100
perform “housckeceping’’. MNote variable Z in line 64025, Set this to
select the CS1ZE value {1 or 2} desired. While values of 3 through 9
could conceivably be vsed, the [istings would be unduly large. Lincs
64105 - 64135 constitute the main program loop. It extracts and
prints the fine number, checks for a carriage return code, and teymi-
nates upon encountering an &FF byte, The “new line’’ routine begins
at line 64200, the “new page’” at 64300, and the print routine at line
64400, The print routine fetches a byte, determines if it is a token that
needs expansion, expands it if required, then prints appropriately. Line
64500 is used to continue long statements onto the next line.

Is ft Practical?

After comparing various program listings in vertical and sideways
formats, | strongly prefer sidclistings. The elimination of a lot of
continuation lines improves readability. Debugging a program from a
sideways listing is less strenuous on the eyes. The |ogical flow of a pro-
gram seems more apparent. It is nice to be able to fold a listing between
“pages” thereby eliminating annoying creases in the middie of a line.
The horizontal arrangemcent is easier to scan than a skinny vertical
printout. | would use this listing format exclusively if it could be
obtained without undue effort.

Earlier | stated that this was not the ideal solution to the sidelisting
problem. The best solution would be to have the capability provided in
ROM, Maybe some future version of the unit will include this festure.
The program suffers from a number of disadvaniages that make practi-
cal application doubtful in its present form. Not the least of these is its
slow execution speed. Looking up tokens with a BASIC search routine
is not quick {taking 1 - 8 seconds each). Another drawback is having 1o

i oo o o— e i ]
X Y T e L T N 3 e e (——)

append the program at the end of each program that is to be se listed.
This burden can be eased by merging the routine from tape, but the
coede still utilizes valuable memory space.

However, | did not write Sidelister as a practical answer to the
prablem. It was an experiment; a tool to investigate the usefuiness of
such listings. 1n this capacity it has served well. The program is func-
tional, but not efficient. It was developed using the simplest methods
available without regard to execlition speed or memory usage. This is
a viable way to approach many software projects: programs can always
be “tuned up’ later; get them running first!

Immediate improvements readily come to mind. Somewhere in ROM
is 2 routine that will return & keyword when given a token as input.
Finding this routine would ¢onsiderably reduce the execution time and
cut the program size perhaps in half. Therc may well be a ROM routine
that returns expanded statements, [ine-by-line. If not, machine-language
routines could accomplish tremendous speed enhancements. | do hope
that other ingenious persons will rake the cutline presented here and
produce a Son of Sidelister. Perhaps additional features, such as the
ability to print just selected lines or skip to a new page could be added.

If nothing else, perhaps the information disclosed about the internal
starage of the token tables and BASIC program storage may inspire
others to create additional programming tools!

Example Ouipuat from Sidelister Program Using CSIZE 1

=TOPY 818]4. 5008

B4804: L "REM 5IDEL 'ETER

648282 27 1 a2 1 2-2%0

54850 ORAPH GLOURBOR (X, 87 SOREN !RATATE 1:(&12ZE 2

G4189: ¥R L=0: CRI NP QuiTATUE 2-5TRTUS LLPRINT “"¥TOPE"|TIME
B4 1p5:EOSUR G499

641180 [F PEFK (Q=tFFEN]

B41)5:LPRINT UBING “HUNEEE" [PEEW (Q)F2B+PEEK (Q+]1))71"]
E4) 202 Qe+ 32 047

64128t IF PEEK (Q)~€A0LET Q=Q+1760T0 54185

641387 GOSUB $4489

B4135: 6010 B4125

G420 IF CHLET M={: IF M>{B4/ZILET HM=B4sZ

G4285: C=81 ¥=x-2%] 3! GLCUREOR (%, B

6A21RiL=L+]11IF LaINT (28-2)G0EUE 64382

B42IGIRETURN - s g

450 Lo X ¥ (ZTIHE, 40 EGLCURBOR (X, Y)150REN M=) RETLIRN
54420 IF PEEX GXLEBSOTO S445@

Aa435: IF C>(84- 250508 04500

84418 LPRINT CHRE PEEX GjrCw(+1rQel+]lzRETURN

443: U=PEEK (01 M=PEEK (G-} )1 k(RS2

844602 H=PEEK UAND CRF

£4429r IF (PEEX (UHN+{3ey)AND (PEEX (Len+21=W150T0 854488
644237 Uee WSt IF LMLCI4BLET L=EB@S4: GOTO £4488

544882 [F (LLECBSIIAND {UMBAEZ/LPRINT "7 “j2R=ge2t (o042 RETURN
B4489: 5070 H4489

044997 IF (C+N+13 2484260508 4580

G9985IF0R J=ITO N:LPRINT Cued (PEEX (LHJa3]iNENT J

G4498: LPRINT * "j:C=CaN+1: Q=02 RETURN

G4300: GOSUE 59208 LPRINT " “prCaC4Zr RETURN

TI1 CC-40 {concivded from page 1)

plotter and a Wafertape digital tape drive. Other add-ons, scheduied to
be available by the third quarter of 1983 include: a wand input device,
modems, printers and a black and white TV monitor. These devices
are alsc said to operate with the new TE-99/2 Basic Computer, and,
using an appropriate adapter, will work with the TI-99/4A Family
Computer.

List prices of the three immediately-available peripherals are:
$99.95 for the RS-232 interface, $199.95 for the 4-color printer/
plotter, and $139.95 for the Wafertape drive.

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

Texas Instruments has also announced an array of 22 software
application packages as being immediately available, with another 53
packages planned for introduction by the third quarter of 1983. Some
software will be supplied on Wafertapes at $19.95 each, These include:
Elementary Dynamics, Regression/Curve Filting, Pipe Design, Produc-
tion and Planning, Inventory Control, Electricai Engineering, Thermo-
dynamics, Photography and more. Other software packages will come
in plug-in ROM cartridges. These include: Mathematics, Finance, Per-
spective Drawing, Statistics, Business Graphics, Nonparametric statis-
tics, and Advanced Electrical Engineering {at $59.95 each); an Editor/
Assembler ($124.95) and two games packages {at $35.95 each).
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THE SHARP PC-1251

While Sharp Electronics is showing off the PC-1250 to U.S. customers,
(see page 1, Issus 21 of PCN), the rest of the world is apparently being
treated to the model PC-1251, What Is the difference between the two
models? Just this: the 1251 leaves the user about 3,700 bytes of mem-
ory for program and data storage, while the 1250 providesamere 1 400,
Otherwise, the two units are identical, separated only by approximately
$50.00 in price.

Does the extra memory make a big difference? You bet it does! The
3,700 bytes in the 1251 gives room to utilize the two-dimensional
arrays that can be defined on both it and the 1250. The extra memory
alse permits about 2-1/2 times as many programs, routines or data to be
instantly availabie!

During the past few weeks PCN has had the opportunity to try out
a PC-1251. It does appear to be upwards compatible with the original
PC-1211. In particular, the designers have handled the arrays properly
{something they failed to do in the PC-1500} so that variables A — 7
rmay also be referenced as array elements A{1) — A(26). This array can
then bc extended using additional elements starting with A(27), etc.
Additionally, you can get away with using implied multiplication {with
AB being interpreted as A times B) since the machine only provides
for single character variable names. (Now, however, you can also have
similarly nramed array elements, such as B{0}, B(1), B(2},..., &tc.} The
upshot of this is that you can simply load in programs originally created
for the PC-1211 without alteration and have them execute 5 to & times
as fast! Previous PC-1211 owners should be delighted. Of course, you
can then cxpand those programs to lake advantage of some of the
enhanced capabilitics of the 1257, Perhaps most notable amongst the
enhancements are the DATA, READ and RESTORE statements that so
many people complained about missing on the earlier PC-1211.

Another nice feature of the 1251 is that it really does fit in a pocket,
even a shirt pocket, quite comfortably. The keys are tiny, but spaced
far enough apart so as to permit relative ease in the inputting of data or
programs. The numeric keys are larger than the alphabcetical butions
and are arranged in the traditional calculator format to facilitate rapid
keying of numeric information.

For PCN afficionados, at least, the PC-1251 at a list price of $159.95
would scem to be a better deal than the PC-1250, even though the 1250
has a list price of just $109,95, It is too bad that the 1251 is not cur-
rently sold in the U.S. Could Sharp be persuaded to change their minds?
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FROM THE WATCH POCKET

If you are having any problems with the Histogram program pu blished
in Issue 21 of PCAN, then chances are you have a version A04 ROM.
Drop Russ Doughty a SASE (self-addressed, stamped envelope) if you
would like a new listing of the program that includes 1ape savefretrieve
capability. His address is given at the start of the text portion of the
article in lssue 21,

jon Heath has a tip especially for PC-1 users: If you run out of
memory when writing a lengthy number-crunching program, feave off
the usual PRINT stalements and their memory-consuming captions. Use
the ability of the PC-1 to output data when you key in a variable name,
such as X, ¥, Z or A{12] followed by the ENTER key. It is almost as
canvenient, since you usually know what each variable represents. And,
you can often save enough memory to squeeZe in an extra formula or
two.

Thomas Cox also wants to remind PC-1211/PC-1 users that you can
merge programs using the CLOADT “NAME™ command. However,
these merged programs can only be accessed using unique labels, such
as A, B, etc., whether being executed {in the DEF mode} or referenced
by other routines {such as GOSUB “A”}. | seem to recollect that their
were some carly units that did not have this capability. | guess the best
way for you to find out if yours does is to give it a try!

If the new PC-1250/1231 turns oul to be popular, there should be
lots of software ready to go. Virtually all PC-1211/PC-1 software
should run without modification on the new units. What is more,
PC-1/1211 programs saved on your awn cassette system should load
through the CE-125 right inte a 12501231, {Note that Sharp cautions
that tapes prepared on other machines may not lead. Thus, the spec’s
must be pretty tight or they are guarding their flanks!)

Some people seem to be less than happy with the information that
comes wilth the CE-138 RS-232C interface. Seems the instructions on
preparing connectors Tor various types of cquipment are less than clear,
On the other hand, those that have managed to get gear connected say
the unil works great. Maybe a lew of thosc that have gotten good
results can share thelir findings for the benetit of those still struggling?

If you need to do some experimenting with the signal wires going
to/from the CE-158 via DB-23 conneclors, you might be intercsted in
the Model 51 MINI-PATCH Box from Remark Datacom, Inc.,
4 Sycomore Drive, Woodbury, NY 171797, phone (516} 367-3806.
They make a ""poormans’ breakout box priced al $337.95 that allows
you to reconfigure RS-232 connectors using jumper plugs,

Steven Tripp reports that over in japan the PC market is really
getting hot with a number of Japanese firms such as Toshiba, Epson
and NEC busy supplying the ficld. One of the most interesting units
available over there is NEC's PC-2001 which touts a 2-ing, 40-charac-
ter liquid-crystal display! The unit has a 36K ROM operating system
and 8K of RAM expandabic to 16K. Some of these wnils may even-
tually be cxported to the U.S. Steven zlso indicates that Epson has 2
dual floppy disk drive available for the HX-20 over in Japan.

Hewlett-Packard has dropped prices on scveral peripherals that can
be used with the HP-75C. The HP-82161A Digital Cassctte Drive has
becn reduced from $550 to $450, the HP-82162A Thermal Printer!
Plotter declined from $435 to $450 and the HP-82163A Video Inter-
face {for U.5. equipment] from $295 to $225. HP has alse announced
the introduction of the HP-75 Text Formatter software module to be
made available in March at less than $100.00. The software is intended
to make it easy to produce short letters and memos using the HP-75C.
In addition to providing formatling options, such as left-and-right
justifying, letters may be customized by inserting namecs and addresses
anywhere in the letter. Contact yvou local HP sales office Tor additional
informatijon regarding this software module.

No new word yet regarding the release of ROM modules for the
Sharp PC-1500. About seven modules arg past-due and lots of PCN
readers are anxiously awaiting their arrival.

Radio Shack has reduced the price of the PC-2 and the Printer/
Plotter Interface. However, Sharp's list price for the PC-1500 s stili
fower, It Jooks like the usual price reduction curve s well under way.

— Nat Wadswoarth, Editor



POCKET

OMPUTER

NEWSLETTER

@© Copyright 1983

Issue 23

RADIO SHACK OFFERS NEW LOW-PRICED PC-4

Radio Shack has expanded jts trade marked TRS-80 brand of pocket
computers with a new low-cost modcl designated the PC-4. The fist
price of the 3/8 by 6-1/2 by 2-3/4 Inches pocketable unit is just $69.95!

The PC-4 comes cquipped with 544 bytes of memory programmable
by the user in a dialect of BASIC offering 25 cemmands and 15 fung-
tions. Up to 10 different user-labeled programs can reside in memory
at one time. It is claimed that the new PC can also accept character
strings of up to 30 characters.

The pocket computer, which looks as though it may have been
custom designed by Casio, sports a QWERTY style keyboard with 53
keys for alphabetic input including a 10-key numeric pad. The short 12-
character liquid-crystal display can scroll horizontally 1o present up to
62 characters in a line. Lower case characters are said to be accessible
through the use of a special mode, The PC includes a number of mathe-
matical functions inciuding trigonometric and reverse-trigonometric,
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radians, gradians, log, exponent, square root, angular canversions and
absolute operations. The device is provided with Edit and Debug
maodes to facilitaie efficient programming.

The PC-4 will operate from power provided by a pair of lithium
batteries which are not included in the price of the basic unit. An auto-
matic shut-off feature is built-in to maximize battery life.

Users who wish to extend the capabilities of the PC-4 can instali an
optional one kilobyte RAM module.

A cassette interface priced at $39.95 will be available for storing/
retricving programs using magnetic audio tape. Another peripheral, the
PC-4 Printer, enables the PC-4 1o operate as a printing calculator and
print infermation at 20 characters to a line. A printing rate of 60 Ipm
is claimed for the PC-4 Printer which has a list price of $72.95. The
PC-4, cassette intcrface and printer can be joined together to form a
single, easily-transported unit measuring approximately 1-1/2 by 6-3/4
by 7 inches, The system can be protected in a padded vinyl carrying
case available as an accessory at a list price of $7.95.
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EPSON HX-20 FOLLOW-UP

Here is Dgvid Motta's follow-up to the preliminary report he gave an
the Epson HX-20 which appeared in Issue 21 of PCN.

| have now received the entire basic package for the Epson HX-20.
The BASJC manuals arrived about a2 week ago, and the carrying case a
few days after that. | alsc received a couple of “Special Free Introduc-
tory Offer” program cassettes.

There were a few surprises in the BASIC manuals. There are two
manuals; the first js 2 Tutorial and second is a Reference manual. They
are of about equal thickness. Each contains an index o both velumes.

Unlike the QOperations manual, the Tutoerial is written in a fairly con-
cise (not condescending or cute) style. There are about 24 program
examples to help teach the novice how to program. Experienced
BASIC programmers shoukd study this text to lsarn some of the idio-
syncracies of this version of Microsoft BASIC. The Reference manual
contains 14 appendices. Appendix L is over 170 pages long. It con-
tains z description of each BASIC keyword and its use.

Some of the commands and functions are different than | expected
from this machine. For instance, the RAM file area commands are
welcome {and vital).

The HX-20 will let you put up to five separate programs in memory
at one time {depending upon space requirements). You can change
from one areaz to another by using the LOGIN command. The problem
with this is that variables assigned to a particular program are wiped out
when you LOGIN to the new area.

The solution to this problem is the RAM file space, an area which is
not cleared by a LOGIN directive. Values stored there can be passed
to another program. To set up the RAM file space for input or output,
all you have to do is define the record size and the offset within RAM
space where the first record starts. Then, the GET% and PUT% com-
mznds wili allow input and output, respectively, to the file. If the
current RAM file space isn't big encugh to hoid all of the records, it can
be changed by the CLEAR command.

Other nice features include: the LINE command, which draws a line
between any two points on the screen. Lines other than vertical or
horizontal are stepped. The LOCATES command locates the visible
scréeen within the virtual screen area. The SCROLL command has three
parameters: the speed at which to scroll the screen {similar to the
PAUSE key), the horizontal-scrolling enable flag, and the x-step and y-
step values that are executed when hitting a cursor key while holding
down the CTRL key.

The KEY LIST and KEY LLIST commands display or print the cur-
rent definitions of the 10 Program Function keys, It was nice of Epson
ta include these features. They could save z lot of trouble.

In the MON commands, the K instruction allows you to define
several keystrokes which will be executed each time you turn on the
unit. WIND and TAPCNT allow you to move the optional microcas-
sctte tape drive to any tape counter reading.

The manuals were written by Kenneth Skier of SkiSoft, inc. | com-
pliment him on them, but | have one small complaint. The page num-
bers in Volume 2 pick up where the numbers in Volume 1 leave off.
Sometimes it is difficult to find a page as easily as it would if they were
numbered in a different manner.

While on the subject of software, | should mention the cassettes |
received with my manuals. The programs were written by ArtSci, Inc,
Some of them show the useful applications of the Epson BASIC com-
mand set and the four-line display. The cassette of games has a lot of
good graphics demonstrations. The other cassette of “Personal Pro-
ductivity Software’ shows what can be done with the printer, clock,
string and cafculation commands. | personzally don’t like any of the
programs in either package. | think | could write them better. But,
they are good for demonstration purposes and some techniques may be
learned from them.

In conclusion, | am pleasantly surprised by the Epson entry into the
portable computer marketplace. They seem to be going afler a specific
market. 1 think their unit is admirably suited for first-time users and
students. § am looking forward to the industry’s response to the HX-20.
It should be very interesting.
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THE SHARP CE-125 PRINTER/MICROCASSETTE INTERFACE

For awhile | thought that Sharp may have produced the first perfect
peripheral for pocket compuiers. The CE-125 combination printer and
microcassette recorder is artractive, small and lightweight. |t certainly
beats the earlier printer/cassette interface for the PC-1211, However, it
does fall short of being perfect.

The microcassette portion of this unit is quite nice. The controls op-
erate with a light touch, An accurate {mechanical} tape counter makes
it easy to relocate programs on a tape [provided you make note of the
counter value). A switch {(REMOTE ON/OFF) is provided so that you
may place the tape unit under manual or computer control.

The microcassettes used in this machine measure about 1-3/8 by
2 by 1/4 inches. A surprising amount of programs and/or data can be
stored on a single cassette. For exampte, 20 programs ranging in length
from several hundred to over a thousand bytes are provided on the
cassette that comes with the interface. They all are stored on one side
of the cassette, with perhaps 1/3 of that side of the tape remaining un-
used! Thus, some 50 to b0 typicaliy-sized programs can be stored using
both sides of a single cassette. You can shove five or six of these cas-
settes into a shirt pocket; thus, you can trave| around with two or three
hundred programs in your pocket! You can protect one or both sides
of a cassette from accidental erasure by removing a plastic tab. Should
you ever wani to re-record after the tab has been removed, you can just
place a piece of tape over the knock-out.

Another nice featurc about the cassette interface is that you can use
it to recover programs from a regular cassette. That is, programs re-
corded using the earlier PC-1211 on a standard casselte recorder can be
transferred to the PC-1250/1251 through this interface. Note that this
is a “playback only” feature. You cannot record pragrams onto an
external recorder. While the manual warns that you should only at-
tempt 1o recover tapes using the same machine as that used to record,
it appears that you can often recover data produced by other recorders.
For example, | succeeded in recovering a number of programs from
Radie Shack program libraries originally produced for the PC-1 as well
as my own tapes that had been made with a vartety of recorders. Appar-
cntly, Sharp doesn’t want to guarantee successful program loading
across the gamut of available recorders (probably because of potential
tape head skewing problems), although chances are good that many pro-
fessionally duplicated tapes can be loaded from an external recorder.
Thus, most of the malerial previously provided for the Sharp PC-1211
and the Radie Shack PC-1 will be immediately usable on the PC-1250.
That is sensational news! (Remember, the PC-1250 typically executes
PC-12711 code five to six times faster. Thaose programs that seemed in-
terminable on the earlier madel are really cut down to size by this new
machine.)

The printer portion of the interface consists of a 24-character widc
thermal printer. The rolis of paper are small. Don’t plan on listing a
whole bunch of programs while you are on the road unless you stuff a
handful of paper roils in your pocket. Since the paper is specially treat-
ed thermal materijal, it will be difficult to find cheap substitutes, Con-
sidering the fact that you no longer have to buy inked ribbons, how-
cver, it js probably a fair trade-off.

The dot-matrix printing is clearly legible. indeed, there is less varia-
tion in character definition than on the PC-1211°s mechanically driven
ptinting head. The 24-character wide column makes listings a little
easier to read when compared to a 16-column wide listing. While Sharp
uses the advertising pley that the printer width, being the same as that
of the LCD display, makes it casier to use the unit, this only applies to
program data outputs. Program listings of long lines still must wrap to
several lines and cannot be directly compared to the screlling LCD
when checking listings.

The reason | was not able to rate the unit as “the first perfect PC per-
ipheral”’ is because, surprisingly, the printer is not really “silent.’ The
mechanism used to advance the printer to the next line makes enough
noise so that | would be embarrassed to use it, say, in a public library
or a classroom. Teo bad, ! they could just quiet down that fincfeed
mechanism, you coutd use the unjt unobtrusively just about anywhere.

feontinued on page 8}
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26K OF RAM tN THE SHARP PC-1500 OR RADIO SHACK PC-2

The project discussed in this article should only be attempied by exper-
fenced electronic technicians While the staff of PCN has successfuily
implemented this memory expansion on a Sharp PC-I500, it is our opin-
lon that the procedure could best be described as risky. The amount of
risk is relgted to the degree of experience one has had working with
micro-electronics, Anyone gitempting this project should be well aware
that @ mistake could resuft in damage to the pocket computer andfor
memory module(s). Furthermore, the very act of attempting to install
this modification will void any warranty on the part of Sharp or Radio
Shack, Thus, if after reviewing the article, you do not feef yvou have the
experfence to perform the operations reguired, we suggest you have
patience, Real 16K memoary modules may be available seaner than you
think!

It is possible to install 16K bytes of CMOS RAM inside the Sharp
PC-|500 or Radio Shack PC-2. The installation does not require cutting
any circuit traces or changing any chips. The module slot on the back
will stifl accept any RAM/ROM plug-ins as long as they do not use any
addresses bejow &4800. Thus, a 4K or [slightly modified) 8K module
can be plugged in, making availabie up to 26,426 bytes of BASIC pro-
gram space. The installation requires about 25 hours work and two 8K
modules (CE-155].

One of the very nice features of the Sharp is that, each time a hard
{15 second) reset is done, the computer autematically checks itself to
see how much contiguous memory Is installed and sets the pointers
accordingly. There are no switches to set manuaily. Thus, memory can
start at address 0 and extend to at least &6800 (hexadecimal 6300 er
26,624 decimal).

The unexpanded Sharp has 2K of user RAM at address &4000 to
&47FF, Adding a 4K module extends the range to &57FF. You would
expect the 8K module to address the range &4000 to &67FF, It does
not. Instead, the 8K module addresses & range from &3800 to &5FFF.
For some unknown reason, Sharp did not connect the internally de-
coded Y4 NOT (S4) signal from the 40H138 integrated circuit to any
pin of the module socket. Therefore, the upper 6K of an 8K moduie Is
selected by 91,52, and 53, while the lowest 2K s addressed by ancther
40H138 (1 of 8 decoder chips} inside the maodule. This apparent
oversight and resulting correction is very fortunate for us, The module
decoder chip will be used to decode the addresses from 0 to &3FFF,
This makes impiementation of the 16K expansicon easy.

In the Radio Shack PC-2 version, the 54 signal is connected by a
jumper to the NC pin of the module sacket. Never-the-less, the Radio
Shack 8K modules which | have examined do not use it. They contain
the same 40H138 for decoding, just as the Sharp version does.

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

The descrigtion that follows assumes that you want to put 16K in-
side the Sharp and plug in an additional 8K {(giving a total of 26K},
Before starting, be sure to test each of the 8K modules to verify that
they work. You might find it useless to compiain about a defective
ane after you have soldered it.

Opening the Case

To access the internal circuit boards of the PC it is necessary to remove
the back cever. This may be accomplished by removing a total of
eight screws from the back of the unit. Five of these screws are visible
on the back cover. Three more may be found inside the battery com-
partment. Once the screws have been removed you can gently separate
the back of the unit from the front. They remain hinged together by
a piece of flexible circuitry.

Add the $4 jumper
This change is required only if you plan to use plug-ins in additien to
the 16K being added internaily. However, | strongly recommend doing

it because the Radio Shack PC-2 version has it and some of their plug-in
ROM'’s may not work in the PC-1500 if you dor’t put it in. If you have
the Radio Shack PC-2, you can skip this step as a jumper will already be
instzlled, though not at the same place.

On the main circuit beard of the Sharp solder a jumper from the eye-
let next to the screw of the 40 pin module sacket to pin 11 (Y4 NOT)
of the 40H138. This eyelet connects to the “NC” pin of the module
socket., See the accompanying diagram.

Diagram Top and Bottem View of 8K Memory Moduie
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Change Pjug-in Module Addressing to &4800 to &67FF

An accompanying illustration shows both sides of a module printed cir-
cuit board. After opening a module, very carefully unsoider and lift pin
7 of the 40H138 {U5} chip away from the printed circuit board until it
is parallel to the board. The easiest way that | have found to do this is
to [oop a piece of bare number 30 wire under the pin and pull gently on
it while heating the solder joint. Next, connect a jumper {JU1} from
the eyelet above U2 to the module pin designated “NC” in the diagram.
Use solder sparingly and don’t overfap the pin much. Most of the pin
should remain shiny gold. Make a small V-notch in the cover so as to
avoid pinching the wire. Replace the module covers.

Plug the modified module into the module stoi. {Always follow the
usual precautions of taking a battery out and helding the reset for 15
seconds.] After NEW0, MEM should now give 10042 as it did before
these changes. However, PEEK &7863 should now show &40 (64} in-
stead of &38. STATUS 3 should yield &6800 (26624). These tests will
show whether the address range has been moved.

When the tests have been satisfactorily completed, take out the mod-
ule. Write the new address range on the label {&4800-&67FF). Put the
module aside until all the rest of the modifications have been made.

Change a Moduje to Address &2000-&3FFF

Open another module. Unsolder and lift the CE NOT pins (pin 18] of
U1, U2, and U3. Add three jumpers to connect the CE NOT pins (not
the foif} of U1, U2, and U3 to decoder US pins 12, 13, and 9 respec-
tively. Route the jumpers as shown by the dotted lines in the diagram,
{Note that two of the jumpers will wrap around the edge of the board
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from the bottom to the top sides.)

Without replacing the covers, plug the module into the module slot
{U3, U4, and U5 visible}. Install the batteries and execute a NEWO.
MEM should now read 10042, PEEK &7863 should give &20 (32} and
STATUS 3 should show &4800 (18432). Remove the module from the
slot and set it aside. You may leave the covers off.

Change a Module to Address &0000-&1FFF

Open a third module. Unsolder and lift the CE NOT pins of U1, U2,
U3, and U4. Add four jumpers to connect the CE NOT pins of U1, U2,
U3, and U4 to the decoder U5 pins 14,15, 11, and 10 respectively.

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

MEM should now yield 7994, This is because the automatic memory
check will count only contiguous memaory. It will not see the 2K of
memory at &4000 to &4800. PEEK &7863 should give 0. STATUS 3
should show &2000 {8192). Remove the module, leave the covers off
and set it aside.

Prepare the 16K Assembly

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

Epoxy the two coverless modules together, edge to edge, same sides
up, so thal both rows of connector traces are along one side as shown in
the accompanying photograph. 1t doesn't matter which moduie is at
the left or right. This step will make handling and soldering the 16K
assembly a neat package which can be removed and transferred to a
different computer. Remember, In a year or two, a new, shinier toy
may come out.

When the epoxy has hardened, tin the eighty gold-plaled connector
traces. Use plenty of rosin flux to ensure good wetting and to avoid
bridging between traces. The assembly will now be completely wired
together before any of the leads are connected to the computer.

Wire the 16K Assembly

Using number 30 insulated wire {preferably Kynar or Teflen}, prepare
29 wires, each about 8 inches long. Do this by stripping a onc-fourth
inch section of each wire, one and three-fourths inches from one end.
Then strip one-eighth inch from each of the ends. Fold the quarter-
inch section back on itself and squeeze together with pliers to form a
tight hairpin as shown in the accompanying diagram.

Diagram Preparation of tnsulated Wires
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Place the epoxied module assembly in front of you with the U3, U4,
U3 side up and the connectors facing you. Solder the hairpin of a pre-
pared wire to pin AD13 of the righthand module. Soider the short end
of the same wire to pin AD13 of the lefthand module. Cantinue solder-
ing hairpins and short ends to the remaining sixteen pins to the left of
AD13. (The three pins to the right of AD13 will not be used.]

Al the end of each of the wires coming from GND, R/W, QD, AD11,
AD12, and AD13, fasten a small piece of masking tape with the wire
identification written on it.

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

Turn the assembly over and soider the remaining twelve prepared
wires to pins Veg, Y0, DMED, D7 through DO, and Vgg on both mod-
ules. This time mark the four long wires going to Ve, Y0, DMEQ, and
Vgg with masking tape. Finish this side the same way you did the first
side, and make a separate spiral bundle. Arrange the bundles side-by-
side so they are no thicker than the modules.

That comgpletes the module assembly. A good way to protect and
insulate it is to cut two pieces of plastic packaging tape measuring ap-
proximately 1% by 2% inches, and place one on each side of the assem-
Bly.

Connect the Assembly to the Computer

Notice that you were not directed to mark the indjvidual data wires nor
the address wires ADO through AD10. Any data wire from the assem-
bly can be cennected to any data eyelet in the computer in mixed
order. The same is true for the address lines, except for the three high-
est AD11, AD12, and AD13. These latter three should go to their cor-
responding peints in the computer to facilitate troubleshooting if neces-
sary.

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

Start with the lower bundie of wires. Route each wire as neatiy as
possible, cut it ta the right length, and strip 1/8 inch of insulation frem
the end. Then solder it to the proper eyelet, as shown in the accom-
panying photograph and diagram, Start with DMEQ, Vgg, and YO, then
the eight data wires DO through D7, and finally connect Vcc to the wire
on the sixty pin connector.

Diagram Connections to CPU Bogrd
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Conncct the wires from the ypper bundie next. 5tarting with GND,
R/W, and OD, cut, strip, and form a small loop around the appropriate
pin. Squeeze the loop with needle nese pliers to held it in place while
you saolder it. Next, connect the address lines ADO through AD10 in
any order. Finally, connect the |ast three address lines AD11, AD12
and AD13 to the proper pins. Pin AD13 already has ope jumper con-
nected to it. Be sure it stays In place when you solder your wire.

Remove the masking tape which temporarily held the assembly-in
place. Make sure nothing will be scraped or pinched as you reassemble
the computer. There will be a very light pressure reguired as you push
the two halves back togcther. This is the flex circuit pushing down on
the assembly and will not cause any probilem.
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Checkout the [nstaliation
After NEWO, MEM should now read 18234, PEEK &7863 should give
0. STATUS 3 should show &4800 {18432},

You may now plug in the madified 8K module that you prepared
earffer. After NEWO, MEM should read 26426. PEEK &7863 should
show 0 and STATUS 3 should yield &6800 (26624).

With the 8K plug-in module instalied, and including the 14K of
permanent memory and 16K of ROM, you now have 43-12K of
memory or 51-/5K if the printer-plotier is connecled. So the next time
someone asks how much memory your “calculator' has, | guarantee
you’ll see a surprised rcaction when he finds out. You may have much
more in a one-pound package than he has in his desktop computer.

Using the Expanded Memory

Entering NEWGD always sets the SOB {Start of BASIC) pointer at &C5
bytes above the lowest memory address (leaving 197 bytes for the
soft keys). After you have Instalicd this 16K memory expansion,
NEWO will sel SOB to &00C5.

Most programs can he entered or CLOADed withoul regard to where
the SOB pointer is set. However, if some of the programs vou now use
or acguire in the future address specific memory locations, but have not
been written to be relocatable, then they may not run properly. For
example, if a line renumbering program expects to read the value of the
first BASIC line number of a program by using a statement such as:

10 N=PEEK &38C5 * 256 + PEEK &38C6
ar some variation of this, then it will be looking at the wrong address in
a cemputer that has this 16 K memory addition instatled.

In general, any time a program has statements coniaining PEEK,
POKE, or CALL, you should examine it to see whether the author
allowed for different memory starting addresses.

If the program is not relocatable, you can always run it by entering
NEW followed by either &40C5 or &38C5, whichever is appropriate for
the program, before you load it. This will cause the computer to effec-
tively ignore the added memory,

A much better solution is to write new programs and to modify exis-
ting ones so that they are relocatable. One way to do this is by utilizing
address &7863. This address {after a hard reset} always contains the
upper byte of a two byte value equal to the lowest address available In
the PC. For instance, in an unexpanded PC-1500, PEEK &7863 will
show &40, indicating that the lowest memory address is &£4000, Afrer
the 16K expansion, PEEK &7863 will give 0 because memory starts at
&0000.

You can make a program relocatable by substituting PEEK &78&3
for &40 or &38§, wherever they occur. Thus, &38C5 becomes:

PEEK &7863 * 256 + &C5

Line 10 in the exampie could be replaced by:
10 S=PEEK &7863 * 266 + &C5
11 N=PEEK § * 256 + PEEK {5+1)
of, if you must put it all on one program line, it coutd be written:
10 N=PEEK (PEEK &7863 * 256 + &CH) * 256 + PEEK (PEEK

&7863* 256 + &C6)
This method will always work if the computer is initizlized with a
NEWO0. However, it may not work if some area of memory has been
set aside for another purpose by using NEW followed by some value
other than 0.

A more general method of making a program completely relocatable
is to use the SOB pointer as a reference. You can always obtain the
value of SOB by:

SOB=PEEK &7863 * 258 + PEEK &7866

or by:

SOB=STATUS 2- STATUS 1.

Line 10 in the example could thus be replaced with:

10 S=PEEK &7865 *256 + PEEK &78B66

11 N=PEEK § * 256 + PEEK ($+1}

or by:

10 8= STATUS 2 - STATUS 1

11 N = PEEK § * 256 + PEEK {5+1)

This is not as awkward or extravagant with memory as it might at Tirst

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

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

if program authors will begin using this technique, they will not have
to specify special instructions on how to |ead their programs, according
to how much memory a user has installed. They can merely specify the
minimum amount of RAM required by their programs. Then the
programs themselves can take care of any variations in memory configu-
ration. The programs could even automatically check to see how much
memory was instalied, and notify the user if there was not enough!

For the Future...

You may have neticed that U5 in the plug-in module now servcs no
purpose. It could be removed altogether. Perhaps someone will want
to figure out how ta put a tiny ballery in that space, so that a module
could be removed, put on a shelf, then reinstalled without {osing its
memory.

Having this much memory will make you painfully aware of just how
slow the cassette interface is, It takes about forty minutes to load or
save the entire memory. | hope someone discovers the secret of chang-
ing the baud rate. And wouldn’t a three-inch disk drive be a perfect
match?

Another possibility as the price of meodules comes down would be to
build 1wo more 16K assemblies, mount them in the printer, and address
them as &0 to &7FFF in the alternate address range. Programs could
be moved from there to main memory as necded.

This impressive memory enhancement article was designed and des-
cribed by: Daon. L. Carter, Boeing { W-26, 220 Wynn Drive, Huntsville,
AL 35805

MEMORY MAPS

The Sharp PC-1500/Radio Shack PC-2 come standardly equipped with
2K of RAM {random access memory) al the hexadecimal addresses
&4000 - &47FF. Part of this block is set aside for use by the Reserved
Softkeys. The remainder js available for user programs.

If you plug in 2 CE-151 {or equivalent) 4K memory moduic into the
back of the PC, you will find that the new memory is addressed in the
range &4800 - &57FF. No surprises there as the memory block simply
picks up where the original 2K biock ends.

However, if you plug in a CE-155 8K memory module, you may be a
little surprised to learn the following: the module effectively splits fts
memory into two separatec address ranges to surround the 2K block pro-
vided in the basic unit! A 2K section of the module occupies the ad-
dress range &3800 - &3FFF. Then, 4 6K block picks up at £4800 and
extends through &5FFF, The opcrating system provided in the PC's
ROM is able to tell where RAM begins and ends. Thus, when a CE-1355
module is installed, the PC changes pointers so that the area set aside
for the Reserved Sofltkeys starts at the address &3800 instead of
&4000.

In the memory expansion article provided in this issue of PCN, Don
Carter shows how a CE-155 memory module can be madified so that jt
operates as one continuous 8K block accessed as addresses from &£4800-
&67FF. This is done so that the 16K that is to be installed inside the
PC will not overlap in the range &3800 - &3FFF. Again, the operating
system of the PC is able to determine where RAM begins and to set
aside an area for the Reserved Softkeys accordingly.

Sharp Electronics, however, has sprung another surprise with its
CE-159 memory module, This is a special battery-eguipped 8K module
that can be configured to operate effectiveiy as ROM or partitioned to
operate partially as RAM and partially as ROM. Want to guess at the
address range for which this module was designed? It is not the same as
that of the CE-155, which one might presume. No, it uses the range
&2000 - &3FFF!
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Figure Memory Maps
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Now, what difference does it make as to what address range the var-
jotis memary expansion modules might utilize? Well, if you only pro-
gram in BASIC it will not make any difference. If you start using
machine language routines, however, it can make a big difference.
Many machine fanguage programs are address dependent. For instance,
the machine language portion of Norlin Rober’s monitoer program
published in lssue 22 of PCA is designed to reside specifically in the
addresses &3E4F - &3FFF. Once installed in memory at those address-
¢s, the machine language instructions must be protected from interfer-
ence by future BASIC programs, accomplished by using the NEW&4000
directive, The memory is effectively partitioned so that all BASIC
statements are stored above the address &4000 and thus above the
rmachine language routines.

MNote that when this is done with 2 CE-155 module installed in the
system, there will still be about 8K of RAM available for BASIC be-
cause the RAM elements extend through address &5FFF. Alas, how-
ever, if one performs the same directive with a CE-159 module install-
ed, then a mere 2K of mentory is left for BASIC! This is because all
of memory in that module is addressed below &4000, leaving just the
original 2K of PC memory avajlable once the partitioning NEW&4000
directivc has been given!

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

EXPANDED DISPLAY ROUTINE

The accompanying program uses Lhe graphics capability of the PC-2 to
increase the display frem 26 to approximately 40 characters. The
message can be up to 80 characters long in which case it will wrap te
the beginning of the screen. The message is placed in variable M${1}
and the extended display is invoked by GOSUB 100, ASCII characters
32 1o 90 are covered. This includes A-Z, 0-9, and most of the special
characters. Characters outside this fimit, such as lower case, will cause
an error. Numeri¢ information must be in alpha format so 5TR$ X
should be used to insert numeric data into the string.

Statements 1, 10 sct up the graphic matrix. 100, 105 is the expand-
ed display routine. 1000-1120 contains the graphic data (but can be
put anywhere at the end - or in a preprocessor that loads the matrix
and then CHAINs in the program containing the expansion subroutine).
The sample has a simple input routine at 500, 310 but the actual pro-
gram can be placed where desired with the appropriate adjustment to
statement 10.

This program submitted by:
Dirjve, Endicott, NY 13760,

H. Dgvid jfackson, 126 Smithfield
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Program Expanded Display

1:WAIT B:DIM M$¢ 180B:DATA "3E2838

l)*88 l!’ l|82823E‘N’ i
18:DIM C$¢(58):FOR 3E2A3E", "BE@
1=9T0 58:READ A3E"

1868: DATA "14%, "2
nld4v, "aA81422

C$CI)INEXT I:
GOTC 524

1P@:FOR I1=1TO LEN by 14 g Tgr
(M$C12):GPRINT 1878:DATA "2214098
C$C(ASC (MID$ ¢ v, r@220a084"0, "
M$C1), 1, 19-32 3A2A03E"
>+'P@";iNEXT 1 1B88:DATA "3Cen3C

185: GPRINT "*: "y "3E2A14", "

RETURN 1c2214", "3E2

988: INPUT M$(1): 21C", "3E2822
GOSUB 129 i

51@:FOR [=AT0Q 4@9: 1888:0ntTA "3E0RB2

NEXT 1:60T70 58 Y, N1C02234Y, "

7 3E@883E", "3E"

198B: DATA "2peg", « "18281E", "3

H2EY, "B6P8HE6 E1828"

"y 143E14Y 1188:DATA "3E2G20

1810:DATA “"246R12 ", "3EB43E", ¥

v, t128824", AETCaEy P

142AQA34" 21Cc", "3ERQNR4
1828:DAaTA 362236 H

v,r1c22v, m22 L1118:iDATA "1C223C

L WL C "y "3E1RZ24Y, "

1938: DATA "#B1CA8 242n12", "B23

#3979, "'98 Egz", "3E283F

g8@g, "343a°
, 3888067, "3
F2Z23E"

1848: DATA "3E", "3
AZR2E", "2A2A
3E", "BEB83LE"
« "2E2A3A"

1128:DATA " 1E2BIE
", "3E1B3E", "
360836", "BE3
BRE", "322R26

STATUS 236
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CE-125 (concluded from paye 2)

That is about the only drawback | could come up with, however.
The unit is quite comfortable to use. it is so lightweight that | often
use the PC away from a desk by holding the entire printer/cassette
interface with one hand while | punch in data or commands with the
other. The rechargeable battery pack {(capable of providing about 4
hours of continuous tape drive operation or some 2000 printed lines)
takes me through a typical day with plenty Lo spare. The size of a rela-
tively thin textbook, the unit fits comfortably in a briefcase, making it
easy to keep at hand,

The unit is supplied with what | call 2 “*miniature suitcase.” It is a
muiti-compartmented affair with room for two accompanying mankals,
extra cassettes, rolls of paper, the battery charger and a cable for use
with an external recarder. Frankiy, the carrying case is so large [rela-
tively speaking) that | just leave it at home as a '‘supplies base” whilc ]
tuck the actual unit into my briefcase for normal transporting.

One of the manuals provides general operating instructions, The
other contains twenty application programs, about half of which make
use of the printer interface and all of which are supplicd on an accom-
panying microcassette for easy loading. All-in-all, at a list price of
$169.95 in the United States, the CE-125 is a nice package. Mot per-
fect, mind you, but they are getting close!

THE ULTIMATE ROM?

The new PC-1250 has an interesting security feature: a PASS command
that allows you 1o securc the contents of its memory. Anyonc can use
the program(s) stered therein, but only those with the appropriate pass-
word (containing up to seven characters) can list, modity or save the
contents of memory on tape!

One enterprising person we have heard about is using this capability
L¢ provide “customized” computers. He sclls the entire PC-1250 al-
ready loaded with specialized software thal has been cffectively
“locked” using the PASS command.

The party we have heard about apparently only distributes his pack-
age by directly loading the program into the PC and “locking’ it at the
time of sale. He then provides a warranty regarding rcloading of the
program should accidental erasure oceur. There is, however, perhaps
an even betier way Lo deliver the software. While the manual for the
PC-1250 may be a little confusing in this regard to some, tests have in-
dicated that you can write a program to a tape in a “protected’” form!

The CSAVE command can be issued in the following format:

CSAVE “NAME"”, “"XXXXXXX"

where “NMAME" indicates thc file name assigned to the program and
HAXXXXXX" significs a password. A tape written using this directive
can be |paded into a PC just by kpowing its file name. However, it
cannot be listed, modified, or soved on gnother cassette unless the pass-
ward is known, Thus, by declining to give the password used at the
time the tape is writtcn, a vendor can distribute software while provid-
ing 2 measure of protection against casual unauthorized distribution!

This alone should have enormous implications for devetopers of soft-
ware, When one considers one more factor, the fultre prospects be-
come even more exciting! Caonsider the fact that within about a year,
as manufacturing efficiencics increase, a PC such as the 1250 can prob-
ably be made to retail for about $50.00. That means a volume whole-
saje buyer will probably be abie to purchase the basic unit at $25-$30
each. By loading in a customized program, the wholesale operator can,
in effect, deliver an entire computer, complete with customized soft-
ware, for about the same amount of money as it used to cost Lo provide
a small amount of ROMs {when dealing in quantities of aboul one thou-
sand pieces}! This should open the door to many smaller operators—
the door that really needs to be opencd in order to spill forth a great
variety of practical uses for PCs,

So what are you waiting for? You now have the capability of provid-
ing customized ROMs, complete with Lhe entire computer, input, cut-
put, display and operating system and delivering it at a price that many
people are willing to pay for software alone! Talk about opportunity
knocking...
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THE RADIO SHACK TRS-80 MODEL 100 PORTABLE COMPUTER

Radio Shack, a division of Tandy, may have scored a considerable
markeling scoop with the introduction of their new portable TRS5-80
Modef 100.

In a break from traditional marketing methods, whereby products
are announced months before they become readily available, the firm
kept derails of the new portable under tisht wraps. Meanwhile, in a
cargfully orchestrated fashion, the company arranged ta get substantial
supplics of the new product into its outlets around the country. On
March 25, 1983, the company unleashed its tongue via a newspaper
media blitz and announced that the new product was in stock at local
Radio Shack outiets.

The siightly under four pounds {3 Ibs., 13-1/2 o..] portable measures
11-5/8 by B-1/4 by 2 inches, covering an area approximately equal to a
standard-sized piece of writing paper. Its most prominent feature (s a
large 240 by 64 pixel liquid-crystal display that measures close to 2-1/8
by 7-1/2 imches. This display can present text and special graphic
characters in 8 rows by 40 columns. It can also be operated in a pure
pixel-by-pixci graphics mode to create pictures, charts and graphs.

The area that remains beneath the display is occupied by a full-sized
touch-typing keyboard. The five-row keyboard is further complimented
by 16 special function keys directly beneath the display, Additionally,
a subsel of the regular keyboard can be designated to serve as a numeiic
input keypad.

Perhaps the most surprising feature of the Model 100 s a complete
builtsin modem and comprechensive terminal software which permits
automated telephone number fookup and dialing, user-defined log-on
procedures, file up-loading and down-loading, and other aids to facili-
tale jts use as an intelligenl remote terminal.

In addition to the communications software, the unit includes a
BASIC operating system, a text editor compiete with word-wrap, an
address-maintenance program and an appointments scheduler. The unit
is supplied with a real-time clock that provides the year, month, day,
and time and is accessibie by software. A sophisticated memory
management system permits multiple wser files to reside in memory
simultaneously. These user files may be accessed by the unit’s operating
systemn or by other user-created programs.

The Model 100 is pleasingly designed to facilitate its use by novices.
Whenever power [s turned on the display is filled with a direclory
giving the date and time, the names of up to 24 programs or data files
currently residing in memory, and the amount of memory that §s still
avajlable for general use. To agcess a program or data file, the user
simply positions a cursor over a directary entry and presses the ENTER
key. Once a file has been selected, legends at the bottom of the display,
associaled with special function keys directly bencath the LCD, offer
options to the user in menu fashion. {The menu offerings can be
togeled on and off using a function key. Thus, experienced ysers can
free up a line of the display by not using the prompts.)

For instance, when the user initially calls up the text editing pro-
gram, the system prompts Tor a ngw file name. Once given, 2 press of
the “label” key offers choices of saving or loading a new file, finding
a point in the text, selecting a portion of the text for manipuiations,
copying of cutting text or exiting to the main directory. In an apparent
effort to make computer operations more consistent with every day
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experience, commands like *cut” and “paste” are used instead of
“delete’ or “move’’.

The new Radio Shack entry has a powerful BASIC interpreter,
perhaps the most powerful amongst portables at this point. Tallored by
Microsoft, [t contains such keywords as: ATN, BEEP, CALL, CDBL,
CHR$, CINT, CLEAR, CLOAD, CLOAD?, CLOADM, CLOSE, CLS,
COM ONJOFF/STOP, CONT, COS, CSAVE, CSAVEM, CSNG,
CSRLIN, DATA, DATES$, DAYS$, DEFDBL, DEFINT, DEFSNG,
DEFSTR, DIM, EDIT, END, EOF, ERL, ERR, ERROR, EXP, FILES,
EiX, FOR, . .NEXT, FRE, GOSUBE, GOTO, HIMEM, IF. . .THEN. . .
ELSE, INKEY$, INP, INPUT, INPUT #, INPUTS$, INSTR, INT, IPL,
KEY, KEY LIST, KEY ONJOFF/STOP, KILL, LCOPY, LEFTS, LEN,
LET, LINE, LIST, LLIST, LINE INPUT #, LINE INPUT, LOAD,
LOADM, LOG, LPOS, LPRIiNT, LPRINT USING, MAXFILES,
MAXRAM, MOM ONJOFF/STOP, MENU, MERGE, MID$, MOTOR,
NAME. . .AS, NEW, ON COM GOSUB, ON ERROR GOTO, ON KEY
GOSUB, ON MDM GOSUB, ON TIME$ GOSUB, ON, . .GOTO, ON. ..
GOSUB, OPEN, QUT, PEEK, POKE, POS, POWER, POWER CONT,
POWER OFF, PRESET, PRINT, PRINT #, PRINT USING, PRINT #
USING, PSET, READ, REM, RESTORE, RESUME, RIGHTS$, RND,
RUN, RUNM, SAVE, SAVEM, SCREEN, SGN, SIN, SOUND, SOUND
ON/OFF, SPACE$, SQR, STOP, 5TR$, STRINGS$, TABR, TAN, TIMES$,
TIME$ ONfOFF/STOP, VAL, and VARPTR,

Many of thesc extended BASIC keywords are used to control the
built-in communications and {nputfoutput capabilities. {n addition to
the modem, the Model 100 includes interfaces and connectors to:
store and retrieve programs and data on an audio cassette recorder,
drive an cxternal printer {paraliel “Centronics” interface}, and connect
to seriai devices via an RS-232C (25-pin) connector.

The Model 100 is currently being supplied in two standard initial
configurations: equipped with 8K of user RAM or 24K of user RAM,
Bath wversions arc sajd to be internally expandable to a maximum of
32K of RAM. The 8K unit is retailing for $799.00. The 24K unit s
retailing for $999.00.,

The unit {s powered by four AA cells, which are said to power an
8K unit for approximately 30 days or a 32K unit for approximately
8 days. A low power light-emitting diode turns on when batteries need
replacement. The unit may also be powered by an optional a.c. power
pack.

The machine s supplied with an impressive 224-page (8-1/2 by 11
inch) operating manual. The manual is weil organized, llustrative yet
concise. A soft cartying case is also provided with the computer.

Surprisingly, batteries are not supplied with the unit. You will have
to spring for 4 AA cells or an a.c. adaptor to power up the machine.
Additionally, while the direct-connect modem and terminal software
is supplied as part of the computer, the connector that goes to a tele-
phone is an “optional accessory™. Radic Shack is charging $19.95 for
this special connector, but includes manuals and {ntroductory time on
the Compuserve and Dow Jones information networks as part of the
package. You will also need to shell out $5.95 for a connector that
mates to a casselte recorder if you want to storefretrieve information
on magnetic tape.

The Model 100 appcars to be an impressive entry to the compact
portable computer market. Take a |ook at it.

Another Personal !nformation@ product from SCELB{ Publications.
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PC-1250/51 PROGRAMMABLE IN MACHINE LANGUAGE?

It does appear that the new PC-1250 {and the PC-1251) may be pro-
grammable in machine language! If so, this may hetp boost the {ow-
priced unit to the stratosphere of sale levels,

Preliminary explorations have revealed that the unit does respond to
PEEK and POKE directives, even though these capabilities are not in-
dicated n instructions accompanying the unit, The PEEK directive
takes the format: PEEK X where X is an address in the range
0 - 65,535, The POKE directive has the form: POKE X,Y where X
represents an address value and Y indicates a value in the range 0 - 225
which is to be stored at the stated address. An alternate form of this
directive is: POKE X,Y,.,.,., wheresuccessive values are stored in
consecutive locations in memory.

Memory Mapping

If you use PEEK to start examining areas in memory, you will find sume
surprises. For [nstance, peeking into an address that does not contain
any RAM or ROM results in the “page” of the address used being
echoed. Thus, PEEK O will return the value 00. (Oh, yes, you can use
decimal or hexadecimal notation. Preceding a value by an ampersand
(&) causes it 1o be interpreted as a hexadecimal value, just as is the
case on a PC-1500.)

There does not appear to be any RAM or ROM in the address range
0 - 16383 {0 - &3FFF). Addresses 16384 - 32767 (&4000 - &7FFF)
appear to contain ROM directives. Addresses 32768 - 34815 {&8000 -
&87FF) apparently access user RAM. However, the same memory ele-
ments can also be reached using address &8800 - &BFFF or &9000 -
&97FF, etc.: in other words, at 2K intervals, (Thus, it appears that
RAM does not use complete address decoding.) This continues until
address 49152 (&C000) is reached. In a PC-1251, additional RAM ap-
pears at 49152 {&C000) and this block is duplicated beginning at
53248 (&DOGO).

Theoretically, at least according to the advertising literature, there
should be another 8K of ROM somewhere Tn the unjt. {The literature
clearly says the PC has 24K of ROM.) At this time, the search for that
ROM is still in progress. It is quite likely that this block of coding han-
dies the CE-125 device. Unlike the PC-1500, the PC-1250 properly to-
kenizes commands such as LPRINT whether or not il is connected to
the printer unit. Provisions must have been made to interpret such
statements within the basic PC.

ROM Coding

Pecking at ROM (beginning at address &C000) reveals quite a bit of jn-
formation. First of all, it quickly becomes evident (to those that may
have delved into the PC-T1500} that the CPU chip is nof the same as that
used in the PC-1500! The machine language instruction set is different.
It is a ljttle early 1o tell just how much different, in terms of architec-
ture and so forth, but at this point it appears that it certalnly doegs not
use the same machine codes!

Furthermore, scanning the ROM for familiar ASCil characters (to
locate token tables, for instance} wen't do much good. You see, the
PC-1250 (like its predecessor the PC-1211 and Radjo Shack equivalent
PC-1} doesn’t use ASC! codes at the machine level! The ietter A s
represented by &51 {instead of &41), digits are in the range &40 - &49
{instead of &30 - &£39} and symbals and punctuation marks are differ-
ent, too (space = & 11 instead of &20). You necd to remember this if
you examine BASIC source code stored in user’'s RAM. Can you ima-
gine the gyrations the BASIC interpreter has to go through when deal-
ing with strings? Remcmber, the specifications say thal string functions
{such as ASC) return true ASCII values! Whew.

in any event, at address &4712A in ROM you can pick up what ap-
pears to be the main token table. The first entry there is: BS 5162 55
51 54 DC 51 26. This can be decoded as: a classifier byte (BS) with the
5 part indicating that the keyword has 5 characters. The next five
bytes, 51 62 55 51 54, represent the letters A R E A D, which {5 simply
the AREAD keyword, Note the non-ASCII representation of the char-
acters. Next comes the token value for that keyword (DC). Finally,
the next two bytes probably represent the address in ROM (51 26)
where the routine to process the statement begins. The table continues
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in this fashion and contains a number of functions as well as commands
and statements. f you are inclined toward working on cracking the
machine codes used in this PC, this s a good place to start getting a feel
Tor the layout of the ROM. Not surprisingly, the tokens for all of the
statements that appeared in the original PC-1211 are the same on the
PC-1250. Of course, new tokens appear to represent the upgraded cap-
abilities. (The fact that this would virtually have to be the case (s hint-
ed at in that the PC-1250 can interpret source code stored on tape by
a PC-1211. This source code (s in tokenjzed form!}

Do Your Gwn Dump(s)

If vou want to do your own snocoping around, you ¢an begin using the
routine shown in the accompanying listing. It s a modification of an
earlier routine used to print out the contents of memory in a PC-1300,
{Refer to PCA issue 15, page 3.) In order to conserve paper, locations
are dumped in blocks of 64. Even su, a complete roll of thermal paper
will only display a few Kilobytes of memory. Choose yvour targets carc-
fully! Happy hunting!

Rrogram Memory Dump for PC-1250

Clfm AR -
S CTRLEND

{
vIdE MITE L23(
Ti+ 70 HMERT




FILE MAINTENANCE PROGRAM

The file maintenance program allows the setup of a filing system to a
user's specific needs with regard to record size, number of fields, and
field length. The complete {ile is memory resident for purposes of ac-
cess. The record size is dependent upon the number of fields and their
length. Once a file has been created, records may be added, changed or
retrieved and the file may bc saved on cassette. The program was devel-
oped on the Radio Shack PC-2, and | suspect it will run on the Sharp
PC-1500. Using an 8K memory module, the following conditions are
possible:

Recard Length 80 Bytes Max

MNumber of Records 80 Max (if record length is 80}

Fields per Racord 20 Max

File Name 16 Bytes Max (fixed|

Field Name 16 Bytes Max {fixed)
Field Length B0 Bytes Max
Field Search 5 Fields Max

To run the program, execute a run command and a continuous
menu will be displayed, To select & menu jtem, a single key stroke of
the appropriate letler or number is all that is necessary. The program
prompts the user and validates all inputs. An invalid input will cause a
return to the prompt.  Capacity overflows are indicated by error
messages. 1 he execution of the menu subroutine executes a clear
command; therefore, using the Break key and restarting the program
will erase any previous files and data in memory., Upon the completion
of a menu function, the menu wiil be displayed. The following menu

Pragram File Maintenance

functions are available:
5 — Setup new file
Q — Dutput file
| — Input file
1 — Print file parameters
A — Add arecord
P — Print a record
F — Find record(s)
C — Change a record
A delete function was not incorporated in order Lo conserve program
space. If a record is created and is no lunger needed, label one of its
fields deleted. When a new record is desired, use the Find function to
locate the record and the Change fupction to edit {ts contents to the
new data.
If peripheral programs are 1o be written on the data base, the follow-
ing file information will be helpful:

F$ = File name

N% larray) = Field names

R$ iarray} = Records

L f{arrayl = Length of fialds

F = Number of fields in record
R = Number of recards in file
X = Length of record

U = Number of records used
This program submitted by: Stephen Tomback, 19 Maopfewood Way,
Pleasamtvitie, NY 10570

1:REM File maint
enance

65:DATA "1 -~ PRIN

T FILE PARAMET

<1GOTD 145
155:CLS :INPUT "HD

2:RE™ FN 18-11/8
2 12/P4-/82

1B8:REM MENU

15:CLEQR :LODOCK :
0IM Us(BP>%x81

Z2B:CLS (WAIT BIiE=
B:K=P:RESTORE
tFOR 1=1T0 E:
READ Us$(B):
PRINT U$<(B>»

25:FOR J=1T0O 68:U
$=-INKEY$ :1F U
$<HP"LET J=60

30:NEXT J

35:1F U$=""THEN 5
5

49:FDOR J=1TQ E: 1F
MIDs ("SOI1APF
c",J, 1>=US$LET
K=J: J=E

45:NEXT J

58: IF KCLS :ON K
GOSUB 128, 48D,
5P, 6988, 7’20, 85
2, /@R, 18PA:;
GOTO 28

S5S:NEXT [:00T0 209

6@: DATA "S - SETU
P NEW FILE", 'O
- DUTPUT FILE
"W "1 -~ INPUT F
ILE"

ERS", “A ~ ADD
A RECORD", “P -
PRINT A RECOR
p*

?8:DATA "F ~ FIND
RECORD(S)", 'C
- CHANGE @ RE
CORD"

189:REM NEW FILE

185: CLEAR : INPUT "
NEW FILE NAME:
";F$

118: IF LEN F$<}
THEN 185

115: INPUT "HOW MAN
Y RECORDS: ;R

129: IF RCIOR R»>255
THEN 115

125: INPUT "FIELDS
PER RECORD: *j
E

138: IF F<1DR F>29
THEN 125

135:DIM N$(F-1):
DIM L(F-1)

14D:FOR 1=1T0 F

145:CLS :PRINT "FI
ELD"; 15" NAME:
"3 CURSOR 14:
INPUT """ ;N$ (I~
1>

158: IF LEN N$(I-1)

W MANY BYTES:
"aLLI-1D

i68: 1IF L(1~-1>=2
THEN 155

165: IF X+4L¢I-13<81
LET X=X+LCI-1)
:GATO 175

17B:PRINT 88-X;" B
YTES LEFT*:
BEEP 15:GDTOD 1
55

175:NEXT 1

188: IF S5TATUS 3-
STATUS 2-R%X-1
81<ITHEN 199

1B5:DIM R${(R-1)¥X:
Rscp)="":;0IN 1
$(2)%8A:DIN Us
(B)¥BP:RETURN

198: PRINT "NDT END
UGH MEMORY":
BEEP 15:G0OTOD 1
g5

4P8:REM OUTPUT

4p5: IF LEN F$=R
GOSUB 28P09:
RETURN

418: INPUT "TAPE RE
ADY? ¥ 10 outp

ut "; 1%
415: IF I1${>"Y"THEN
419
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Program File Maintenance {conclusion}

4d20:PRINT #F$;F, R,
X, U

425: [$=F$+"%x"

430:PRINT #I$;N$(%
J.R$CX), Li¥x):
RETURN

5080:REM INPUT

585:CLEAR : INFUT
TNPUT FILE NAM
E: ";Fs$

518: INPUT #F$;F, R,
¥, U

SI15:0IM N$(F-1):
DIM R$(R-1)%xX:
OIM LCF=-1>

S20: 18=Fs+"x%x"

525: INPUT #I$;N$(x%x
RSk, LX)

530:D1IN 13(RY¥X:
DIM U$(PI%X:
RETURN

6PB: REM PARAMETERS

605: IF LEN F3=02

GOSUR 2898:

; RETURN

618A: TEXT :CSIZ2E 1:
LF 5

G15:LPRINT "FILENA
ME : ";Fs$

620:LPRINT "ND QF
RECORDS :'";R

525: LPRINT "RECORD
S USED :";u

63R: LPRINT "BYTES
PER RECORD :";
X

635:LPRINT “MEMORY
LEFT ©%;
STATUS 3-

STATUS 2:LF 1

649:FDR 1=17T0 F:
LPRINT "FIFLD"
p 13" VINSCI-1)
i TAB 2B USING
"HHE""BYTESY;
LCI-1):USING

BAS:INEXT 1:LF 6:
RETURN

7B9:REM ADD

7B5: IF LEN F$=9
GOSUB 2B99:
RETURN

Z18:FOR 1=BT0 R-1:
REM FIND IST A
VAILABLE RECOR
D

715:1F LEN R$(]1)=D
THEN 225

72B8:NEXT J:PRINT "
NO MORE RECORD
S!"iBEEP 15:
RETURN

?25:FDOR J=BT0 F-—-1

73DICLS :18$(@)="";
PRINT N$C(J)>; "

": CURSDR LEN

N$(J)+2: INPUT
BRI E 14D

7353:1F LEN 1s8(By )L
(J>THEN 769

248: 1F LEN 18(@y=L
(J>THEN 2509

745: 13(P)=1%¢B)+"
": G070 749

758iR$(1)=R$(I)+]%
(R): 13$(PY=""

PO5iNEXT J:u=U+]:
CLS :PRINT "aD
0 RECORD";U:
BEEP 15:RETURN

’68: GOSUB 3nBR:
GOTD 739

88P:REM DUT TD PR}
NTER

BAS: TEXT :£517ZF 1:
LF 1:J=0

Bl1A:LPRINT "RECGQRD
$"3N:ILF 1

815:FDR !=8TD F-1i

BZ28: IF I1=PLET J=|]

B25:LPRINT Ns$(I); "
P "IMIDS (R$(N
=12, J,LCI)): I=
J+L I

B3RINEXT I:LF 1:
RETURN

835P:REM PRINT

855: IF U=PGDSUR 29
2P: RETURN

B6@: N=8: INPUT "REC
ORD NUMBER: “;
N

B65: IF NC{IDR NYU
THEN 868
87P0:G0OSUB 8PA:LF 5
‘RETURN
9PB:REM FIND
885: 1IF U=AGDSUB 29
PA:RETURN
918:CLS :0=0: INPUT
"HOW MONY FIEL
0 SEARCH? ";aQ
915: 1F B<IDR @)50R
G>XFTHEN 918
920:RESTORE 9398:
FOR I1=1TOD Q:

READ W$: 7%=
STR% 1
925:LLS :@¢]l>=8;
CURSOR :ialT B
PRINT Z2%;uU%:
CURSOR 4: INPUT
"FIELD NUMBER:
"i@cls
938: 1F @CI1)<I0R @¢
I)>FTHEN 925
935:CLS :@8(1)=v;
CURSOR B:PRINT
"SEARCH"; @¢1);
" FDR: "
CURSDR 14:
INPUT "";@8$(])>
94P: IF LEN 8%C1)>L
(QACIX-1>6G0SUB
3PP GOTOD 8935
945: 1F LEN @3$(I1><]
THEN 835
950: NEXT I
9535:FOR P=BTCG U-1:
FOR I=1T0 8
968:CLS :PRINT “RE
CORD";P+1:BEEP
1
8965:5=@C¢1>: GOSUB 4
P
978: T=LEN @8%$¢(])
975: 1F MID$ (R$(P)
1 2 THICOoA%(])
NEXT P:RETURN
QBAINEXT 1
8BS:N=P+]!LF 2:
GOSUB 88A:NEXT
P!:RETURN
$32: DATA “st*, “nd"
yed", YthtY, Yth
19828: REM CHANGE
1985: IF U=BG0DSUB
2998: RETURN
1218:N=0: INPUT "R
ECORD NUMBER
: "IN
1915: 1F N<{10OR N>U
THEN 1818
1820:P=@! INPUT “F
IELD NUMBER:

e p
st
1825: IF PCIOR PO>F
THEN 1828
1232: 18(B)="";
INPUT "CHANG
E TD: ";1s(8

)
1P35: 1F LEN I1$(2)

>LLP~-1>THEN
1850

1248: IF LEN I1$(8)
=L (P-1)>THEN
1855

1P45: 18(B)=1%(P>+
" O0TO 124
%)

[B58: GDSUB 3899:
GOTO 123P

1855: IF P=FTHEN ]
pgp

186R: S=P-+1:50SUB
4PPP: T=X-2+]

1865:U8$(2)=MNIN$ ¢
RS(N_I); Z; T.)

1B7B: 1$(R)=1%(P)>+
LUs(8)

1B75: 1IF P=ILET R$
(N-13=1%(B):
RETURN

198D: S=P: LOSUB 4B
PBIR$(N~-1)>=
MID$ (R$(N-1
Y3 1y 2-10+1%(
B):RETURN

2882: PRINT "MEMODR
Y EMPTY! "
BEEP 15:
RETURN

30P8:EC1LS :PRINT "
FIELD LENGTH
EXCEEDCED!"“:
BEEP 15:
RETURN

3336: +6791

48P8:REN START PO
S OF FIELD 1
N R3$

4PRA1:REM ENTER/F
IELD # IN Rs

48P2: RENt EXIT/PD
S IN Z

1995: 2=1: 1F S=1
RETURN

4210:FOR K=1TD S~
1:Z2=2+L(K=1)
tNEXT K:
RETURN

STATUS 1 3256
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THE CE-158 R5.232C AND PARALLEL INTERFACE

After quite a few hours of staring at the manual, it became apparent
that you needed more than just the CE-158 in order to make anything
exciting occur! Things began to happen when | spotted my idle Epson
MX-80 line printer. But waitl The connector on it didn’t iook anything
like the parallel output on the CE-158. No kidding! They are not the
same. One s a 25-pin EIA connector, the other is a 36-pin “alligator”’
job. Whew, That scems ridiculous. What do you want to bet you have
to buy a cable that has the two different mating connectors on each
end just 10 make it work? Would vou believe Sharp s retailing it for
$75.007 Believe It

Of course, if you do not want to shell out that kind of money for a
connecting cable, take a look at the accompanying table. If you can
find an ordinary female 25-pin RS-232C connector and a male 36-pin
alligator {*“Centronics”] connector, then you can wire up your own
cable. OF course, it is still going to cost vou a few bucks because those
connectors and multi-wire cabie are not cheap. But, seventy-five bucks?

Table Coble Wiring from CE-T38 Parallel Port to Centronics Connector

ElA Centronics
1 1
2 2
3 3
4 4
5 5
6 6
7y 7
B 8
9 9

10 11

11 31

12 ne

13 n¢

14 19

15 20

16 2]

17 22

i8 23

19 24

20 25

21 26

22 2F

23 29

24 30

25 16

The cable, though, is just about half of the trick, The other half is
simply using the statement: OPN “LPRT". This short statement is all
it takes to redirect data from the CE-150 printer to your external unijt!
Cnee jssued, a command such as LLIST will cause programs to be listed
on vour full width printer. Execution of LPRINT statements similarly
are routed through the paraliel port to vour desktop clunker,

There are a Tew oiher special directives to ease the path, The FEED
statement causes your external printer to linefeed. If you want 8 line-
feeds in a row, just use: FEED 8. Another directive, CONSOLE, is used
te format the maximum lengths of lines outputted on the external
device. This appears to be settable from 16 characters to 80 on my
system. [Remember, it is an Epson MX-80). You use this directive once
when you first start using the interface. That format will remain until

vou change it {or power down}. There is a suffix to this directive that is
supposed to allow alteration of the “'end of line” ¢haracter. However,
the details of this specification are unclear at this point. | have been
geiting away with copying a statement exampie wherein this suffix
value was 1. Thus, to set a line length of 40 characters, | just execute:
CONSOLE 40,1.

While the CE-158 Instruction Manual is pretty much a disaster, the
section relating to the parallel port {pages 64 - 71} should be generally
decipherable by thosc with an elecironic technician's bent. This is
primarily because {t consists of charts and tables. There is even a timing
diagram so that designers can take a whack at the using the pert for
other output purposcs. (It sure looks as though it should be possible far
someonc to design a video interface that accepted data from this port.)

The R5-232C Port

Trying to get anything to happen with the R$-232C port can take u lot
of patience. [t turns out, | think, that most people experience a fot of
difficulty with this part of the interfece because of one particular
operational aspect. [That is, however, after discounting the effects of
the waeful manual, which can cause enough grief all by itselfl)

The CE-138 is capable of communicating through the RS-232 port
using a set of special BASIC statements. Or, it can be placed in a power-
ful TERMINAL mode. (No, it doesn’t cause the unit to ''drop dead”,
but you might tend to wish it would while vou arc struggling 10 under-
stand its operation using the manual supplied.} When in the terminal
mode, the PC-1500 wiil effectively emulate a terminal with many
operational features. All of the programming for accomptishing termi-
nal aperations, including a variety of options, are on ROM insidc the
CE-158. It is all very nice, ance you get it working for you.

Where Beginners Have a Problem

Naturally, mosi pecple, when they get 2 new jtem, like to “Lake it for
a spin"’. Trouble is, if vou don’t know what you are doing with the
CE-158, you can not really tell whether its wheels are turning! The
trouble centers around that pesky little R5-232C part.

An EIA RS5-232C port is 2 two-way nterface. it is designed to both
transmit and receive data. |t is also quite flexible. Indeed, this flexi-
bility can cause a lot of problems for the uninitiated. Through the use
of sometimes complex arrangements of signals, the interface can be
adapted to a number of communication “protocols’ (systems or
methods of passing information).

The RS$-232C interface includes a number of control signals with
names such as Request To Send (RTS}, Clear To Send {CTS), Data Set
Ready (DSR) and Carrier Detect {CD). These signals are used to tell the
interface when it is appropriate to transmit data to another device. Of
the four signals just listed, one {s an “oulput’ signal from the CE-158
{in this case] which is used to tell another device (such as a modem}
that the CE-158 has information to transmit. This is the RTS [Request
To Send] signal. The other three signals are “inputs” to the CE-158,
They must all be in the proper state {2 |logic one or “marking”) before
the unit will begin electronically transmitting information on pin 2
{TD - Transmit Data) of the interface.

Thus, before the software that controls the CE-158 will allow it to
send information out of the RS-232 port, all three of the following
R5-232 pins must be at a [ogic one: pin 5§ — the Clear To Send {CTS)
lead, pin & - the Data Set Ready (DSR) lead, and pin 8 — the Carrier
Detect [CD) lead, {Remember, a logic one at an EIA RS-232C inter-
Tace is defined as a distinctly positive voltage. For the CE-158 it is
spec'd to be belween +5 and +15 volts relative to the ground reference
on pin 7 of the port.}

In a typical, full-dress communications system, those pins would be
fed signals from a device, such as a modem, in such a manner that when
it was time for the CE-158 Lo transmit, it would be able to do so. That
is, the logic levels would be appropriate aL those (nputs.

But, what bappens il someone just wants to "fool around” with
their CE-158 to “see if it works"? What happens if you try to get the
CE-158 to send some data “‘to nowhere”? In other words, what will
happen if someone trics to check out the RS-232C port when nothing
is connected to it?
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It turns out that the CE-158 is designed so that nothing will happen
under this condition! And, | would not be surprised to learn that more
than one purchaser has returncd their CE-158 to the factory after they
mistakenly thought it was mallunctioning because they attempted to
pertorm such a test!

Unless you fool the CE-158 into thinking that it {s copnected Lo
a device in a communications systerm, the unit will just cause the
PC-1500 to “hang up” {go into an cndless loop) when vou ty lo
execute directives intended to have it transmit datal

However, tricking the interface into thinking it is connected to some-
thing is not difficult, once you understand the situation, 1t turns out
that two of the control pins on the R5-232 port effectively “float” to
the logic high state when they are not connected to another device. Pins
6 and B {Data Set Ready and Carrier Detect) automatically assume this
logic onc condition when they are not connecied elsewhere. However,
the Clear To Send signal on pin 5 s designed to “'sink" te a logic zero
level when it is disconnected. That one signal will prevent the interface
from transmitting data. When it is at a low state, it will cause any soft-
ware Lhal attempls to execute a data transmit divective o effectively
“hang up'. In short, it can stop the CE-T58 interface in its tracks!

Make Your Own Test

If you are one of those people who have been pounding your head
against the wail because, for instance, you could not get a shorl test
program (such as that at the bottom of page 24 in the CE-158 Instruc-
tion Manual) Lo complete execution or couldn’t make the TERMINAL
mode operate properly when hooked to 2 simple modem, you might
want to try the following test,

Obtain a small 9-volt radio battery, a couple of clip leads, a 3000
ohm resistor, and a male 25-pin EfA connector. Clip the minus termi-
nal of the battery to pin 7 of the connector. Attach the 3000 obm resis-
tor to the plus lead of the battery. Clip the other end of the resistor to
pin 5 of the connector. Plug the male connecior into the R5-232C port
{lower connector) on the CE-158.

Pictorial CE-158 Test Circuitry

25-PIN MALE EIA CONNECTOR

Pin 2 = Transmit Data {TD}
Pin 3 = Receive Data (RD}
Pin & = Clear To Send (CTS}
Pin 7 = Ground
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Try executing a few of those directives or short programs {such as
the one on page 24 of the manual} that used to get hung.

Not convinced? Do vou really want to see your R5-232 port '“talk
to itself”'? Try this: Add a jumper betweep pins 2 and 3 of the test
connecior that you have connected to the port. This will effectively
‘toop-back” data from pin 2 {output) to pin 3 (input). Place the
CE-158 in the terminal mode by typing the TERMINAL command
{or the similar DTE directive} on the keyboard of the PC-1500 {when
itisin the RUN mode). When the menu:

Terminal: Ent Aut Quit

comes up, select the ““Ent’ option. Now typc some data. You should
see the characters you input reflecied on the LCD of the PC-1500.
{If you had been fooling around with various terminal options and had
placed ECHO OGN, then you would see double sets of characiers each
time you pressed a key.} This demonstrates that what you are typing
on the keyboard is being transmitted out pin 2 and is coming back in
pin 3 in the test arrangement. If yvou want to see the effect of the arti-
ficial signal level at pin 3 (Clear To Send], remove the ¢lip lead between
the battery, the 3K resistor, and pin 5. Try typing some more data on
the keyboard, What happened? Replace the clip lead to raise the
signal |evel back to a logic one. Can you see the Keyboard characters
echoed again?

Hooking Up a ]-CAT Medem

Of course, a real fun way to use the CE-158 {s to hook [t up to a
communications modem so thal you can talk with a big computer over
the phone lines. It can be a bit incongrous these days to have a system
wherein the PC {1self is half the size of & modem, but that does not have
to be the case any longer. A company by the name of Novation, Inc., is
now producing a miniature modem that they call the J-CAT, It isa type
103 {originatefauto answer] madel. It is not fancy, but it should be
adequate for many PC users. The [ist price is $149.95 in the United
States. Remember, you need this type of device {a modem} in addition
to the CE-T538 if vou want to communicate over the phone lines using
your PC,

Pictorial Modifving the EIA-to-Modem Cable for the [-CAT Modem

Move the pin connected
to the orange wire from
position 8 to position &
on the EIA piug.

The J-CAT modem comes from the factory configured as a very
simple communications modem. IL {5 not wired up Lo perform fancy
protocols via Kequest To Send, Clear To Send, Data Sct Ready signals,
etc. Nope, it is suppiied with just four wires going to a 25-pin EIA
connector: pin 2 (Transmit Data), pin 3 {Receive Data), pin 7 {Ground)
and pin & (Carrier Detect]. Alas, if you simply plug this connector from
the J-CAT to the CE-158, you will find that you do not have a working
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communications system.

But, by now you should know why! Yep, it is because of that pin 5
on the R5-232 port of the CE-158 which sinks te a logic low [evel when
nothing is connected to it, Remember, the connector from the |-CAT
madem does not normally use pin 5.

However, there is a quick and easy remedy to the situation. Since
pin 8 {(Carricr Detect) on the CE-158 port will float high if nothing is
connected Lo it, the signal coming from the |-CAT to that pin is not
really needcd in this system. Instead, the Carrier Detect signal from the
modem can be used to activate pin 5 (Clear To Send) on the CE-158.

The EIA connector supplied with the )-CAT has removable pins. It is
a2 simple matter to push out the connecter pin on the cable supplied
with the |-CAT at pin 8 {which is connected to the wire carrying the
Carrier Detect signal} and move il over so that it is at pin position 5.
[Refer to the accompanying diagram.) That is all it takes to construct a
viable modem system for use with networks such as The Source or
Compuserye!

Communicating Using the CE-158

Once a modem such as the Novation {-CAT is successfully connected
to the CE-158 and the phone lines, you are ready Lo tap the built-in
communications capabilities of the CE-158. {It is assumed at this point
that you are famiiiar with petworks such as Compuserve and The
Source and want to use such services, By the way, the J-CAT modem is
currently being delivered with a package thatl enahles you to try out
The Source for one hour at no charge,)

Typing in thc keyvboard statement TERMINAL or DTE will auto-
matically place the CE-158 into its terminal communications mode.
This is initially indicated by a brief display of the message:

-——ENTER MENW SELECTION. . .

followed by the beginning of what is a multi-part menu:

Terminal: Ent Aut Quit ;
You access various options by pressing the softkeys underncath the
menu legends. Or, you can bring up another part of the primary menu
by, for instance, pressing the line scroll (down) key. Doing so at this
point, for instance, would reveal a new selection:

Setup: Aut Fre Com

Another press of the scroll [down) key would yield:

Operate: Nrm AP A/L

and yet anolher would reveal:

Protacol: X0/0O Echo

AL this point, using the linc scroll key will cause the original menu
sefection to reappear. In other words, this portion of the communi-
cations menu cycles in the display {in response to pressing the line
scroll keys) as though it were on a cylinder or drum.

Another sct of options s accessed by pressing the SHIFT and line
scrolt {up) keys:

Cutput: Ext Trc Dsp Etx
This separaie group of options is related to oulput or display options
when in the communications mode.

To give you an idea of how various communications options may
be selecied, consider the ocutput group just mentioned, Il the softkey
underneath the legend “Ext’” was pressed, the PC display would change
to query:

EXT. PRINTER OFF 7{Y/N)

This guery indicates that the external printer {fed through the parallel
port of the CE-158) is currently considered (by the communications
package] to be off. Thus, data received via the R5-232 port will be
routed to the PC-1500 for display on its LCD (or to the CE-150 if it
is {n use}. The various option queries usually operate in a flip-flop
mode. Responding (Y]es to the above query of merely pressing the
ENTER key would leave the present condition unchanged. However,
responding (Njo would cause the condition to switch to the opposite
state {external printer considered activated). If this was done, then
pressing the “Ext™ softkey would result in the option now appearing
as:

EXT. PRINTER ON ?(Y/N}

Note that now the printer s considered to be activated and the query s
to confirm or alter this status,

Pressing the softkey under the “Trc” legend provides the oppor-

b e R S gt
T —— T —

tunity to sct or clear what Sharp refers to as a communications "trace”
maode. When selected, this mode directs keybeard inputs to be reftected
on the device connected to the parallel port. Otherwise, such inputs are
shown on the LCD of (he PC.

The softkey under “Dsp’ (s used to select whether horizontal scroll-
ing of input lines is to occur or whether data is to essentiaily be dis
played in maximum of 26-character blocks, This latter opiion is called
the “clean text’” mode. This mode of operation seems somewhat easier
to read than a continuously scrolling line, at least when using a time-
sharing service. Its selection is confirmed by the message:

CLEAN TEXT OMN ?21Y/N)

Finally, in the output sectjon, “Etx’ is used to label the softkey
that permits the designation of the red CL key for special uses. When
this option is aclivated, depression of the CL key will cause the unit
1o transmit the ETX code (&03). Depression of SHIFT/CL will cause
4 240 millisecond spacing condition to be transmitted (sometimes
known as a “line break™). If the "'Etx" option is not sclected, then the
CL key is essentially idle during communication operations. As with
other options, the mode togeles between selected and non-selected as
indicated by the displayed gueries:

CL=ETX ON ?{¥/N}
or
CL=ETX OFF ?{Y/N)

To get out of the “output parameters’ mode, you need simply press
the line scroll up {or down) key. This will bring up one of the other
previously mentioned menus. To review some of the other options {and
thus capabilities) that can be selected, let us examine those other menus
in greater detail,

The “Setup™ menu has legends over three softkeys. You can make
selections that enable you to establish an “automatic sign-on buffer”,
to define operations using the Reserve keys, to specify the length of a
memory-resident communications storage area, and to customize
communication parameters such as baud rate, number of data bits and
number of stop bits in a character.

The “Operate’ menu provides a means to select from among several
operational modes such as “‘paged”, line-at-a-time or continuaus recep-
tion.

The “Protecol’” menu enables one to select whether the system will
automaiically transmit XON and XOFF codes and bow information
typed on the keyboard [s “echoed’ on the system display device,

The communications seftware also has other features. There is not
sufficient space to go into all the details and capabiiities in this article.
However, 2 significant capability i{s that of being able to “capture’
informatien in a communications buffer. This buffer can then be
scanned using “window” directives and played back on an externa!
printer through the parallel port, if desired.

Alas, this scanning/playback operation can only take place when
incoming data has been halted. Additionally, it takes a significant
amount of time to search and locate a particular piece of data {or cven
just to get to the start of a long buffer).

| have yel to see a system that would enable onc to buffer, say, 10 to
15 seconds of real time data so that pressing a switch whenever desired
woutd permit onc to obtain a “lagging’’ hardcopy of pertinent data, Of
course, with what s now known about machine language programming
on the PC-1500 and the BASIC communication statements provided in
the CE-158, [t might be possible for some enterprising souls to put
together a truly customized communications package. There is no
doubt that machine language methods would have to be used in order
to provide the kind of real-time buffering capabilities necessary to
implement a practical system.

Ft Is a Start

The CE-158 does has a fot of capability and offers unlimited potential

for users to call upon the enhanced BASIC statements to tailor thejr

own communications programs. Until such time as Sharp sees fit to pro-

duce a somewhat more readable manual, however, users should be’
prepared to do a lot of experimenting on their own in order to fully

understand and utilize its capabilities. The material in this article should

assist newcomers in getting a handle on this PC peripheral.
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FROM THE WATCH POCKET

The new Radio Shack Mode! 100 Portable Computer is quite impres-
sive. Putting a large display In the unit makes it a lot easier to perform
word processing tasks and to follow the continuous stream of data one
receives when connected to a timesharing nctwork. Leaving out a
printer, but providing several interfaces for connecting an external one
seems like a sensible, cost-effective trade-off. It is a functionally attrac-
tive unit and | predict it will de well, While it is similar in size and some
other respects Lo the Epson HX-20, it does not utilize the same kind
of CPU chip. Speculation by others that jt was produced by NEC
seems doubtful. Radio Shack declines 1o identify the subcontractor.

Sharp CE-158 Needs a New Manual

After having secn the Instruction Manual for the CE-158 interface, | do
not wonder that confusion dbounds concerning this R5-232 device. In
many places the manwal is more of a hindrance than a help. Take, for
example, this small guotation:

“‘Because this unit is a data lterminal, connector sighals are designed
for transmission between data terminal and data communication unit.
Therefore, it needs to use the cable of which signal flow Is inverted, if
the peripheral unit is also a data terminal because 1t differes {sic) in sig-
nal flow."

The sad fact is that one must first interpret the stifted English before
one can begin to extract the desired technical information. With a de-
vice as complicated as the CE-158, capable of being used in a variety of
arrangements, the added burden of fiterally having to translate each sen-
tence makes practical application of the device quite difficuit for many
potential users.

That is indeed too bad, for the unit adds significant capability to a
PC-1500, Not only can it give the PC the ability to communicate with
a larger computer {such as via phone lines using a modem), but it can
also enable it to dump listings and data to a full-sized printer. Theoret-
ically, it can even serve as a link between the PC and a mass storage
memory device such as a floppy disk. The quick loading of programs
from such a peripheral is sorely needed by many PC users.

The problem is that using it with a wide varicty of devices requires
that one configure it in different ways. Indeed, even the wiring of the
connecting cables must be altered depending upon each specific applica-
tion. In other words, you have to know what you are doing. For this
you need, at the very least, a comprehensible instruction manuval,

Sharp had better get busy and have this manual re-written if they
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want to see decent sales of this device in the U.5. market. | don't think
Lhe average citizen will Lolerate this kind of gibberish to describe such a
sophisticated peripheral. Come on, Sharp, this could be a great product
if people understood how to make it work!

Here and There

If anyone is still interested in a PC-1, Radio Shack is selling them at
$99.95. Gee, |5 Lhat supposed to be a bargain? The new Sharp PC-1250
with all the capabilities of the PC-1 and more has a list price of just
$10%.85 and can be purchased at many U.5. outlets for less than
what Tandy wants for a PC-1. Matter of fact, some discounters in the
New York area are trying to unload PC-1211s (the Sharp equivalent
of the PC-1) complete with the optional printer/cassette interfaces for
less than $100.00!

ARCsoft Publishers, PO Box 132, Woodsboro, MD 27798, has pro-
duced a new book carrying the title Proctical PC-2{PC-1500 Pocket
Computer Programs Authored by Jim Cole, the new title is said to
contain a collection of 36 “new and practical” programs for these
PCs. Price {s $7.95 and should soon be available in many computer-
oriented beokstores. Write to the company for a current catalog as
they carry a number of titles for PC-1/PC-2 and PC-1211/PC-1500
models, Many of their titles are especially good for beginners.

Robert Sutliff of New York points out that the problem with the
NOT function outlined by Norlin Rober (lssue 21 of PCN) can be
circumvented by using the form:

NOT { comparison } + 2
Thus, a statement such as IF NOT{1=2)+2 BEEP 1 will produce a beep,
while IF NOT{1=1)+2 BEEP 1 will net produce a beep. He says this
format will work regardicss of the ROM version being used in the PC,
Thanks for that tip, Rabert.

Battery Lane Publications is said 1o be preparing a guidebook for
the new Epson HX-20 Portable Computer. HX-20 users are invited to
share their experiences on that machine with the guidebook editor.
Product developers {both software and hardware) are invited to submit
material for review consideration. Correspondence should be addressed
to: HX-20 Editor, Battery Lane Information Services, 14704 Seneca
Castle Court, Gaithersburg, MD 20878,

Scuttlebutt running around now says that Sharp may have 16K RAM
modules that plug into the back of the PC-1500 {where 8K modules
now go) available by September.

The ROM software meodules for the PC-1500, which have a long
history of delays, still are not available. However, there are rumors that
production evafuation samples are currently being examined, A limited
supply of the modules may be available in April. | will belicve it when |
actually see one,

[ will bet it does not take long for people to crack the machine codes
used in the PC-1250/1251, Although it is a different CPU than that
used in the PC-1500, many PCA readers got plenty of “cracking’ exper-
fence working on the PC-1500/PC-2. It would be nice, however,
if Sharp just published the codes as an appendix in their operating
manuals. 1t would save people a lot of work and quite possibly gain
them some customers. They say they want to crack the cducational
market. Well, lots of Computer Science instructers wouid love to be
able to give swudents a course in machine level programming while
having the pupils practice on a low cost PC. The capability is there,
why not tell people enough to epable them to play with it if they
really want to?

A numbers of readers have inguired as to whether anvone was in-
stalling anything similar to the RAM expansion package described in
Issue 23 of PCN on a commercial basis, | recently received word of an
outfit in West Germany that apparently has a number of memory Kits
for the PC-1500. You might tty writing for additionai information te:
Walter Spcidel, Pfarrstr. 10 Postfach 1168, D-7320 Goppingen, West
Germany. Watch out, though, the Hiterature you receive may be entirely
in German!

By the way, thai new Radic Shack Model 100 contains an 80C&5
CPU chip. This is believed to be a CMOS version of the popular 8085,
With PEEK and POKE provided on the machine, much will be possibla!

The next edition of PCN, Issue 25, is scheduled Tor publication in
June. {Remember that during May!) — Nat Wadsworth, Editor
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NEW RADIO SHACK MODEL 100 SETS TREND

In case vou have not yet secen one, the accompanying pholograph
illustrates what appears to be the hottest portable computer introduced
to date: the new Radio Shack Model 100. Technical information on
this unit was provided in issue 24 of PCN. Whilc this computer can not
be classiticd as “pocket-sized™, the compact portable fits easily in a
briefcase or handbag. The unit s being warmly received by the buying
public, apparently even beyond the expectation of Radio Shack's
proud marketing department. $t provides a fot of features that new-
comers and old computer hands want, including a comfortable key-

Issue 25 —  June

board, large display and built<in modem complete with terminal
{communications} software.

While Tandy Corporation normally does not release product-specific
sales figures, PCN estimales that the firm has probably sold approxi-
mately 50,000 units in the first monih following its introduction.
Radlo Shack may find itself hard-pressed to meet the demand for this
mode! in the coming months as {ts popularity steadily mounts.

An indication of Its extremely fast acceptance by the public s
the fact that the Compuserve computer network has already created

{eontinued on poge 4)

Another Personal Information@ product from SCELBI Publications.
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PC-150G0/PC-2 CASSETTE STORAGE

The cassette storage capabilities of the Sharp PC-1500 and Radio Shack
PC-2 pocket computers are only partially detalled in the manuals sup-
plied with those units. Furthermore, the maruals are confusing {n some
respects when describing these operations. This article is intended as
a summary and clarification of the cassette operations. Thanks for this
article go to: Norfin Rober, 407 North 1st Avenue, Marshalftown, 14
50158,

BASIC Programs

The CSAVE statement, which is well covered in the manuals, may be
used to save BASIC programs manually (in the RUN or PRO mode) or
as a statement within a program. Its execution records the information
beginning at the address pointed to by the START OF BASIC pointer
and ending at the address pojnted to by the END OF BASIC pointer.
{These pointers are located at &7865-66 and &7867-68.} When the
saved program is reioaded into the computer using CLOAD or CHAIN,
these pointers are automatically reset to the values they had when the
program was CSAVEd.

The CLOAD statement may be exccuted manually in either RUN or
PRO mode. CHAIN is similar to CLOAD in effect, except that it is
usable only within a program and it automatically begins execution of
the program Joaded from cassette. {The manuals cover CHAIN well.)

RESERVE Memory

If CSAVE is executed when the computer [s set to REServe mode, the
contents of REServe memory are recorded. A CLOAD statement, exe-
cuted in REServe mode, loads the stored codes back into REServe
memaory,

Machine Language Codes

Machine language programs may be saved with the CSAVE M state-
ment. This I3 not discussed in the instruction manuals. This cemmand
takes the form: CSAVE M “FILE NAME”; expr 1,expr 2, expr 3. The
first and second expressions are [nterpreted as the beginning and ending
addresses of the code that is to be recorded. The third expression,
which is optignal, is 2 memory address at which the computer will auto-
matically begin execution of machine language codes. This will occur as
soon as the recorded materfal has been loaded into memory using an
appropriate CLGAD M directive.

This auto-execution feature may be used, for exampie, to save both
the maching language and BASIC portions of a2 “hybrid” program so as
to permit loading of both portions with a single operatlon. This is
accomplished by the inclusion of a short machine language program
that sets the BASIC peinters as soon as loading from the cassette has
been completed,

An example should help c¢larify this operation. Suppose your pro-
gram includes a machine fanguage portion in the area &38C5 tc &38FF

Example Rowtine 5eis BASIC Pointers Then Exits to PC "Ready” State,

Opcodes tMnemonics Comments
BS 39 LDA #39 Set START OF BASIC
AE 7B 65 STA 7865 pointer

AE 78 69 STA 7869 as well as the

BS 00 LDA #0G0 START OF EDIT

AE 78 66 STA 7866 painter 1o the

AE 78 BA STA 786A value &3900

B5 3B LDA #3B Set END OF BASIC
AE 78 67 STA 7867 pointer to the

B5 85 LDA #85 value &3B8B5

AE 78 68 STA 7868

CE 42 CALL 242 Set computer to “Ready™
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and the START OF BASIC pointer is set to &3900. Assume also that
your END OF BASIC pointer is set to &3B85 (as determined by peek-
ing at &7867-68). In this situation we will need a machine language
routine that will be automatically executed after a CLOAD M directive
has been completed. This machine language routine must set the
START OF BASIC, END OF BASIC and START OF EDIT pointers.
{The START OF EDIT pouinter is discussed later in this article.)

An ideal focation for this machine |anguage routine is in the area
immediately following the BASIC program. Thus, for this example, it
would begin at &3B86, The machine language routine will end with a
call to the base-pagc-addressed routine 42, This routine sets the PC 1o
the “READY" state. Such a routine, beginning at &3B86 might appear
as shown in the accompanying listing. It would be loaded into memory
using POKE directives. [Remember that the example listing 15 just that!
The actual pointer settings you would use would depend on the size
and location of your BASIC program, etc.)

Conlinuing to discuss the example, the cassette rccording in (his case

would be madc by execution of the directive:

CSAVE M “FILE NAME™; &38Cb, &3BA1, &3B&6
Thus, all information for both the machine language and BASIC por-
tions of the program, along with the pointer-setting routine, wouid be
recorded,

Loading this recording at a later time using the CLOAD M command
will result in the BASIC pointers being set automatically as soon as the
loading (s completed.

If you wanted to save the contents of REServe memory also, then
the only change needed in the preccding example would be to have the
first expression in the CSAVE M directive specify &3800 instead of
&38C5. {it is notl necessary 10 set pointers for REServe memory in such
a situation.}

Merged Programs

The instruction manuals can easily lead ane to bebieve that the usc of
MERGE {5 a lot mare trouble than it is worth. Such is really not the
Cast.

Suppose you have several programs already saved on casselle tape
and you would like to be able to use all of them by having them avail-
able {n memory at one time, The MERGE directive permits placing any
mumber of previously recorded programs into the computer at once
{assuming, of course, that you do not run out of memory). No prob-
lems are caused by the overlapping or repetition of line numbers in the
various programs as each merged program operates independently. The
progratms that are MERGEJ together are separated from each other by
a “stop” byte {code &FF} that effectively blocks searches for line num-
bers beyond the end of each program section. These stop bytes, how-
ever, do nut block searches for lobels! This feature of PC-1500/PC-2
BASIC is what makes it possible to ecxecute a number of different
programs that are stored in memory 2t one lime.

It [s important to note, however, that when two or more programs
are in memory at one time, that the following two rules must be
observed:

1. Execution of any program (other than the first one) must be
begun with a fobel address. Execution of the program or routine may
then be initiated by manually telling the computer to RUN “LABEL™
or GOTO “LABEL" or, when appropriate, by using the DEFinc key.
{Of course, care must be taken to ensure that each label only appears
in the ¢combined programs one time. If there are multiple occurrences
then the first appearance of the specified label will be utilized,}

2. The only program that may be edited is the last one loaded
using the MERGE directive. Thus, any programs that do not begin
with a label should be medified to begin with one. This can be done
immediately after the program has been [oaded, but before merging
another section.

The pointer located at address &7869-6A has been identified pre-
viously in PCN as the BEGINNING OF MERGED PROGRAM or
START OF PROGRAM marker. { hereby propose calling it START OF
EDIT since its function is to locate the place at which editing of pro-
gram lines may begin, When merging is not involved, its contents are



identical to the START OF BASIC pointer. After a MERGE 1t {s
automatically sct to point to the beginning of the program that has
just been joaded by the MERGE directive.
Knowing this information it becomes possible to alter memory so
that twe merged programs can be combined into a single “editable”
program. Note that this is only possible if the lines in the combined
programs are numbered consecutively. Here is how it could be done:
1. CLOAD the first program {if not already [n memaory}.
2. Determine (using PEEK] the address contained in the END OF
BASIC pointer [&7867-68). Reduce this value by one and POKE
it into &7867-68.

3. Load the second program using MERGE.

4. Execute POKE &7869, PEEK &7865, PEEK &7866.

Recurding of Data
There are six types of variables that can be recorded with- PRINT #
stalements:

1. A single undimensjoned numeric variable.

2. A single undimensioned string variable.

3. The complete set of “fixed' string variables (A through Z},

specified as @{*).

4. The complete set of “fixed' string variables (A% through Z$),

specified as @${*).

5. A complete numeric array (excluding “fixed” variables), specified

by using * as a subscript.

6. A complete string array {exciuding “fixed” string variables), speci-

fied by using * as a subscript.

Luring exccution of a PRINT # stalement, the type of variable in
each case is recorded along with the data. {The name of the variable
being recorded s not saved on tape.)

When INPUT = is used to load data {from tape, each specification
must malch the type of the corresponding recorded data, Thus a re-
cording made using the staternent:

PRINT # "FILE NAME": AC, D{*}, @%(*), J§
could be loaded with:

INPUT #"FILE NAME": K, A(*), @%(*), D2%
provided that A{} was dimensioned with the same parameters as D]
and that D2$ was properly defined.

Whenever variables in “main" memory (that Is, ather than variables
A through Z and AS through 7 %) are named in an INPUT # statement,
those variables must have been defincd prior to exccution of INPUT .
Furthermaore, if dimensioned, they must have the same dimensjions as
those previousty recorded. If they are dimensioned string variables, they
must also agree in length. Any mismatch will produce an ERROR 43
message.

It is of interest to notc that CSAVE M may be used to record vari-
ables. Of course, if this is done then CLOAD M must be used to recover
those variables from tape. As an illustration, you could use:

CSAVE M "FILE NAME"; &7900, BR7ICF
to save variables Z throwegh Z. A CLOAD M command would then load
them back inte the computer. The advanlage of using this method is
that it is faster in operation than using PRINT # and INPUT =2,

Assorted Informatijon

A5 a summarty, the four kinds of recordings possible are as follows:
1. REServe memory, saved with CSAVE, loadable only by CLOAD.
2. BASIC program, saved with CSAVE, joadabic using CLOAD or
MERGE or CHAIN,
3. Coded data [machine language routines, etc.) saved by CLOAD M,
lpadable using CLOAD M.

4, Variables, saved ysing PRINT #, loadable using INPUT #.

Remember that the PC distinguishes amongst all four of the above
when reading from a tape, so that the same file name may be used for
cach different type of recording.

CLOAD? may be used to verify recordings made by CSAVE [either
REServe memory or BASIC programs), but it cannot be used to verify
recordings made using CSAVE M or PRINT 2.

Both CSAVE M and CLOAD M may be included as statements with-
in a program.

A second cassette recorder may be addressed using CSAVE-T,

T R .
L . 1 . . A 3 .

CSAVE M-1, PRINT #-1, CLOAD-1, CLOAD?-1, MERGE-1,
CLOAD M-1, INPUT #-1, or CHAIN-1 statements.

The inclusion of a file name in casselte-related statements {s op-
tienal except in the two following instances:

1. PRINT # and INPUT # statements in which the first varizble

named is & string variable.

2. CHAIN statements in which a line number or label is specified.

When a file name is left out or ' is used as a file name, the CLOAD,
CLOAD M, CLOAD?, MERGE, CHAIN and INPUT # statements cause
initiation of a search for a recorded file of the appropriate type, The
first such file found is loaded.

If a CHAIN statement specifies a line number then it must end the
program kine in which it appears.

NORMAL PROBABILITY USING MACHINE LANGUAGE

Narlin Rober submitied this program that illustrates an example of the
use of machine language to calculate a fairly complicated mathematical
function. If you need to perform such calculations frequentty, the time
saved by using a machine language routine can be guite significant.

A number of short algorithms are commonly used for calculating
Normal {Gaussian] probability. The most commonly used procedures
are those developed by Hastings. For example, Sharp’s POCKET
COMPUTER APPLICATIONS MANUAL for the PC-1211 uses the
“best’ of these. It correctly provides the first seven places following
the decimal peint. Nate though, that for values of Z greater than 5.2,

Program Normal Probability in PC-1500/PC-2 Machine Language,

3949 4] DD BE BF
394D EB /A 12 36
3951 €D 7E C0 6A
3955 4n 1Z BS 44
3959 41 B5 66 BE
3850 FA €D 68 F9@
3961 E6 F4 7B 68
3965 €D 19 68 CD
2969 38 AS 7B 61
3860 DF AL 7B 61
3971 99 15 €D 88
3375 rFe CD 6E EB6
3878 €O 3 €D 7E
338 A3 3 (9 BB
3981 BF CD BRn EF
3885 “A Bl 88 F8
3983 54 .8 L8 Z&
33EC BA FZ 11 BE
38%: g 19 CO 89

38T5 48 79 4n (8
38CS BE DC 28 BE
38C0 F3 92 CD 8P
3801 BE F® 19 FD
3805 58 BS 4B FO
3809 Co BE F7 17
380D FD 88 €0 ZE
38El BE Fi D4 FD
3BES A BE F2? 17
38BE9 CD 7E 58 79
3BED 5 2?8 BE F2
38F1 11 BE DB F5
28BS CD /9 EB 76
38F9 19 FF EB 74
38FD 1! 80 68 @8
3991 61 1% ¥ B
3985 62 RE F7 37
3399 A5 A 2B B?
3380 8P 83 8P B7
331% Bl 83 38 RS 398% EE /S CD B8
2315 A 92 B/ 16 3999 €0 FE E6 F4
3313 B2 16 EF FB 3520 TR 692 €0 1P
3310 81 2A BE BF 2971 P8 CD 66 €0
3921 FF 88 21 71 33B5 58 CD 60 Fp
3925 47 24 79 52 39038 A5 7B 61 0OF
3323 FF 88 29 83 3900 DF QE JB 61
332D 42 28 Pa Bt 39! DF 99 10 EB
3331 BZ 25 83 i8 39BS 48 79 40 C8
3335 EF 7B 61 18 39B3 BE DBC 29 CD
2933 EB 7A 12 42 238BD 2?E E6 €D 39
2930 EB 7A 13 5p 33Cl1 CD 2E CD B2
3941 CD PE €D 68 33CH EF 7A 12 FB
3945 4 12 BS 6@ 3903 3k 47
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where probabilities are less than 1E-7, the calculated results are
meaningless.

The routine used in the accompanying machinc language program
gives a full ten digits of accuracy, regardiess of the value of Z. {When
Z exceeds 21.165, the probability is less than 1E-99, so the result
underfiows to zero.) Probabilities are caiculated with a Taylar series
for absolute values of Z less than 1.6, and with a continued fraction
for larger values of Z. Execution is fast, taking less than a second.

You can enter the machine language program using a Monitor pro-
gram or by using BASIC POKEs. {The program is refocafable, so if you
wish you may start it at some address other than &38CS5 without
making any modifications, Just remember to ¢all the right address when
accessing the routine if you do maove it elsewhere.}

To use the program, just follow these steps:

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

2, Execute CALL &38C5 f{or the starting address if you relocate

the machine language reutine).

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

distributed random variable exceeds Z.

As a bonus, the variable O contains the ordinate of the normal
curve for the given Z!

You can test the program’s operation {to verily proper loading of
the machine language codes} with the following examples:

Value af 2 Resulting P Resulting O
-2 9.772498681E-01 5.399096651E-02
1.3 9.680048459E-02 0D.171368592
4 3.167124183E-05 1.338302256E-04

ROUTINE DELETES LINES FROM BASIC PROGRAMS

fokn Norton, % Pencept, fnc., 392 Green Strect, Woltham, MA 02154,
submitted this pregram that makes it easy to remove groups of lines
from a BASIC program. Here is what John has to say about his routine:

| have ofien wished for a simple way to eliminate sections of a
BASIC program In a Sharp PC-1500/Radio Shack PC-2. Trying to
remove a number of lines by specifying each line number is just too
slow, cumbersome and subject to error. By capitalizing on the material
that has appeared in PCN, | have been able to create a routine that will
permit the defetion of a group of lines from a BASIC program.

To use this routing, it must be loaded into memory prior to your
development of a BASIC program. Your BASIC program is then created
{starting with a line number greater than 14 as this is the highest line
number in the deletion routine). The routine uses a JUMP statement
so that & RUN directive causes the PC to skip over i1 and execute the
user’s program,

The deletion routine may be utilized at any time by pressing the
BEFine and D Keys. It begins by prompting for twe items: the line
number at which to begin deieting and the last line number to be
deleted, If, for example, you had a program starting at line 500, with a
last line number of 850, and you wanted 1o delete all the lines from
number 722 through 751, you would proceed as follows:

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

751 (ENTER} WORKING . .,

That is all there is to it! After these inputs, the routine will issue a
beep each time it encounters a line less than 722. it will signal when
it has found line 722, when it finds line 751, and when it does the
deletion of the material between those [ines.

The routine operatcs as follows: i marks the memory location
at which line 722 starts. It then re-writes every byte from the first
line after 751 to the end of the program, into memory starting from
the marked byte {where line 722 started).

It is important to note the following: The routine will not attempt
to delete jtself. It does this be starting to look for lines in memory
after itself. It does this by "“knowing’ exactly how long it is. Thus,
the routine should not be altered by as much as a single character!
Make sure you Joad [t exactly as shown in the accompanying listing!
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The routine uses dcfault values as follows: If no value is given in
response te the prompt “DELETE TQ", then the “DELETE FROM”
value is used., Thus, to delete a single linc from memory, just type:
DEF/D ##x# (ENTER) (ENTER), where #d## represents the lne
number to be deieted.

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

To delete the routine itsell from mentory, type amn asterisk (*}
immediatety before cntering DEFine/D. This will cause the computer
to restructure pointers so that the deletion routine is effectively
erased!

Program Line Deletion

1:GOTO 16 » 60: WAIT
2:70Y: AREAD OP4%: FRINT Y“NO ENOC
JF DEss RET END

Di=59.:02=149: 12:REEP 1, 28: OM=D
GOTC 14 M+PEEK (DM+22+
:LLEAR (WAIT B8: 3. ON=Z206%PEEK
INPUT "DELETE DR+PEERX (OM+12
FROM: ";DF.DT=0 :COTO 8
F:INPUT "DELET !1.BEEP 5, 13:
E.CTEL: ¥ 2T x PRINT ".. . BELe
PRINT "WORKING TING" . DE=256%
" PEEK &7862+
PEEK &7868.F0R

I8}

[

DM=256%PEEK &7
865+PEEK &7866 Di-pTD. Pe-na:
+720:NB=0M. 1F BEEP 1,2

PEEK DM=255LET 12:P0KE DB+01,
DM=DM+1 . DB=DM PEEK (DM+D1).
S:DN=256%PEEK OM NEXT DI:POKE &
+PEEK (DM+1): 7867, INT < (DB+
IF PEEK DM=255 DI),256), ( (BB+
OR DN>DFBEEP 5 DIAND REE)

y BB WALTT . 13.F0OR BI=2470 B

PRINT “NO STaR STER =l gggis |

T END LBIONEXT O
6:BEEP 1,28 IF D END

NCDFLET DM=DM+ 14.02=02+((PEEK &
PEEK (DM+2)+3: 7865¢ >PEEK &08
DR=DM:GATAQ S 63)0R (PEELK &7

7:BEEP 3, 38: 8E6< YPEEK £786
PRINT "START F A
OUND™ 15:POKE &7865, U1,

8: 1F DN=DTLET DM N2:°0KE %7869,
=DM+PEEK  (DM+2 D1, DZ:kEND
)+3:60TO 11 16:REM XMAIN PROG

9: IF PEEK DM=255 RAMX
OR DN>DTBEEP 5 STATUS 1 721

{Modet 100 . . continugtion from poge 1)

a “SIG” (Special Interest Group) devoted exclusively to Model 100
enthusiasts. le Lthe first two weeks fellowing its activation, some 1600
users have joined this $1G in order to use the Model 100-retated infor-
matlen base. The Compuserve Model 100 51G {which can be accessed
by Compuserve uscrs typing GO PCS-154 at the command {1} prompt}
has already had some 30 programs contributed to its user library.
These range from several simple “demo” programs on up to useful
utilities such as memory dumps, disassemblers, printer formatting



routines {that will format the output from text files). There are also
programs that generate graphics and produce music.

Another indicator of the success of this unit is that already three
{that's right: 3!} organizations have announced that they will bc pub-
lishing magazines that will cater to Medel 100 afficianados. The three
firms that have announced such publications to date are:

PORTABLE 100 MAGAZINE
21 Elm Street
Box 587
Camden, ME 04843

PORTABLE COMPUTING MAGAZINE
9529 1.5, Highway 42
P.O. Box 209
Prospect, KY 40059

BRIEFCASE PORTABLE
560 South Hartz Avenue - Suite 447
Dranville, CA 94526

if you are interestcd in any of these publications, it {s suggested that
you contact them right awav, Some of them are offering special “'pre-
publication™ subscription rates that may be withdrawn socon.

RADIO SHACK ANNOUNCES MICRO COLOR COMPUTER

Whiie it might not technically be termed “portable’ because It reguires
the use of 110 volt a.c. for power, the new MC-10 from Radio Shack is
pretty small. Measuring just 7 by & by 2 inches and weighing 29.5
ounces {a shade under two pounds), the unit js easily transported from
one location to another.

While equipped with a full keyboard and an RF moudulator, the user
must provide a television set as a display. The MC-10 can generate eight
different colors for graphics and display text in a 32-character, 16-line
formal, The unit is programmable in BASIC and comes cquipped with
4K of memory, expandable to 20K. It also is equipped with a serial
I/O port te provide conncction to modems or printers as well as a
cassette 1/O port for Inading and saving programs on cassette tape.

An casy-lo-read operator's manual is provided with the MC-10. It
includes instruction in the use of Microsoft color BASIC especially
abmed at beginners as well as a guick-reference guide for more ex-
perienced programmers, it is claimed that almost all standard color
BASIC programs that work on a 4K Radio Shack TRS-80 Color Cam-
puter can be keved in and run on the new MC-10 with minor changes.

The MC-10 is low-priced: just $119.95 at U.5. Radio Shack Com-
puter Centers and other Radio Shack outlets!
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GRAPH PROGRAM FOR THE PC-1500/PC-2

This program, provided by fofin Norton, endbles the Sharp PC-1500 or
Radjo Shack PC-2 equipped with a printerfplotter to draw a variety of
graphs. Straight lincs such as that expressed by the equation Y=3%X17,
curves such as Y=SIN X, Tunctions with extremes such as Y=1/X, func-
tions with asymptotes and even pseudo-functions such as Y=RND 100
can all be drawn through the use of this program. Want to plot using
polar coordinates? It can do that, too! The program allows you to de-
fine the region of the coordinate plane to be drawn, to select rectangu-
lar or polar coordinates, the increment {accuracy) size, and X and ¥
scaling factors.

The program that accomplishes ai! this is shown in the accompany-
ing listing. To wutilize the program you must substitute the function
that you wish to graph in line 50. For example, if you wanted to
examine the function Y=5IN X, you would have line 50 read:

50 Y=SIN{X}
Notice that this example assumes a rectangular coordinate system.
That is, the distance vertically is a function of the horizontal distance.
if you were Interested in a polar coordinate graph of the SIN function,
you would have linc 50 appear as:

50 R=SIN(T)
In this case, R would represent the radius and T would indicate the
angle (theta). When using polar {as centrasted to rectangular) coor-
dinates, the distance of the plotted peint from the origin is a function
of the angle, Therefore, for polar plotting express equations using
R = {a functlon of T}. When using rectangular coordinates, express
Y = {a function of X},

Once you have placed the desired function in line 50, the program
is ready to bec used. Just issue the RUN command. Respond to the
prompts for rectangular or polar ¢oordinates (R or P}, minlmum and
maximum values of X and Y {or theta] and the X {or theta) increment
size. You will also be prompted for X and Y scaling factors.

Qnce the prompts have been responded to, the program will dis-
play pertinent information about the graph it is to draw. It then draws
a window of the graph, X andfor Y axes (if they occur within the win-
dow), places scaling marks as appropriate and then graphs the function,

If the plot does not appear as you expected it to, you might want to
check the accompanying table that lists typical graphing problems. A
sccond table indicates default values that will be used if you respond to
a prompt by just pressing the ENTER key.

A selection of drawings produced by the program and the functions
and parameters used to generate these drawings is also provided for
checking purposes (and as a general jilustration of the program’s capa-
bilities). Try experimenting. You can get a lot of interesting results!

Table Typical Graphing Problems

PROGRAM OUTPUT POSSIBLE PROBLEM
1. Nothing plotted in window, 1a. Window too small or large or
is not over the proper por-
tion of the graph.
1b. RAD/DEG/GRAD not set

properly.
1¢. Increment value too large.
2. Lines appearing where 2. Increment value too large.
they should not axist.
3. Curves appear squared. 3. Increment value too large.
4. Program seems to take 4a. Increment value too small.
too long to plot, 4h, Function is producing an

error causing program to
continuously loop.
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18

20:

3

4@:

ag

6P9:
A%

8n.:

aa:
183:
118:
1208:

131:

14@;
154:

168:

188:

194:
208:;

|21@:

228:
230:

tREM X% GRAPH
~= Written by
Johrn Norton X%
"ar'tilAlT PiFl=
BiF2=P:RF=]10812
pRR:E=2.718281
228:6G0T0 144
iBEEP 1,1

ON ERROR GOTO
8258
tREM ~FUNCTION-
IF G$="P"LET X
=R¥C0OS T

IF G$="P"LET Y
=RYSIN T

PRIMNT "("+S5TR%
CINT (RF¥X+.52
/RE)+", "+STR$
CINT (RFX%XY+_51
Z/RE+")"
RETURN

G$="R": INPUT "
Tupe of graph
(R or BJ): ";0G%
A1=—10: INPUT "
X—minimum: " ;%1
XZ2=—-X1:INFPUT "
X—maximum: " ;X2
1=(X2-X1)-75:
1IF G$="R"INPUT
"X—-increment: "
E ]

Y1=X1: INPUT "Y
~minimum: "Y1
YZ2=—Y1: INPUT "
Y—maximum: '3 ¥2
T1=A:1F G&="P"
INPUT "Theta m
inimumi "3 Tl

P V2=2%N: IF G%="
PYINPUT "Thetla
max imum: "3 T2
IF G$="P"LET 1]
=(T2-Tl1X),25:
INPUT “Thetao—1
nerement sl
S1=4: INPUT "X-
scaling:";51
SZ2=S1:INPUT "¥Y
—-scaling: ";S2
CLS :TEXT
COLOR 3:LLIST
50:LF 18:COLOR
a

CSIZE 1

IF G&="R"
LPRINT "RECTAN
GULAR COORDINA
TES™

248:

250.
268:
278;

288:

29a:

304.

318:

32B:

348:
354:
36a:

378:
38A:

398:

4@p:

418:
420:

436:

448:
458!
460.

4/0.
488:

438:

1% 1%}

: GRAPH

IF G&="pP"
LPRINT "POLAR
COORDINATES"
LF 1:CS1ZE 2
LPRINT "X: ";X
] iy b
LPRINT 'Yv: 7.V
Tyt Miv2
IF Gg="P*
LPRINT "O":LF
=] LPRINT "-:
TS SN2
LPRINT "INC:
+5TR% (INT (RF
I+, 3)/RF >
IF SIJ>BLPRINT
"X-S: ;5]
IF S2>ALPRINT
"Y-G: ;82
LF —6-(G&="P")
=(S1>80)-(S2>8)
{SORGN -
COLOR 1
LINE (B, BA3-(2}
6, 2163, 2, 1, B
PY=XI/(X1-X2)X%
216
I (PY<BIOR (P
Y>216060T0 441
Fl=1
LINE —(PY, 216)
;3
RLINE -(~5; -5
s B:RLINE -(5,3
R
RLINE -(3, =3,
A:RLINE —-¢(-5,5
), B
LINE -(PY, @)
RLINE -(-3; 352,
BiRLINE —~-(5,-5
J,a
‘RLINE ~(-3,-3
2,8
PX=Y1l/{(Y1-YZ22)¥%
216
1F (PX<BAJ)OR (F
X22165607T0 538
F2=1
LINE ~(&,FPX), 9
RLINE —-(5,5),8
iRLINE —-(-5, -5
a8
RLINE —-(5; -5,
A:RLINE —-(-5,9
b |

sLINE =-(216, PX)

518:

528:

2338:

040

558

o6a:

578.
584:

598:
54
610:

6520:

638:
B46:
B5a:

[ST=1%M
B/a:
6580:

698:

RLINE —-(-5, 5,
R:RLINE —(5, -5
), @

RLINE -(-5, -%)
s BIRLINE ~(59, 5
), ¥

IF (51+S2=R50R
(F1+F2=8G0T0
AR

COLOR 3

IF (S52%F2):=:0
GOTO 628

L =[A

K=K~+52

TF KC=Y2LINE (¢
PY =2 K=Y )»Y
2-Y1XK216)-(PY
+4, (K-Y1) (Y 2-
Y120%216), 8.

COTQ 577
K=p
K=K-G2

tF K>=Y 1L INE (
PY-2, (K=Y1Jir/(Y
2-Y1X%218)—-(PY
+4, (K-Y13- (Y2~
YI)X216), 8.
COTO 648

[F (S51%xF1>=8
GOTO 698

K=@

K=K+51

IF K{=X2LINE (
(K-X1)/(X2~X1)
X216, PX+33- (K
=X1Dr(X2-X]1 %2
16, PR-3>, 4!
GOTO 64#

K=n

K=K-S1

IF K>=X1LINE <
(K=X1J)/(X2-X1)>
X216, PX+3)- (K
~XIDR2-R10%2
16, PX-35, 8.
COTO 678

COLOR 2

818.

22

g32e.

848:

260:
870;

880.
STATUS |}

(CLS

DIF

IR

iy
.

: e
* £

PPzl BEERP

IRANDOM X
=X1:T=T]1.:0G05UB
38

FG2=(Y-Y1dr(Y2-

Y1)x216

JIF G$="PULET 6

1= (XX 3 CR2-X
1)%216

(GI{HOR (&
P32160LET F=1.
COTO 768
(G2{BI0OR (i3
232168J0LET F=1:
GCOTa 764

SLINE —4GL, G2,

3

CLOLOR 2.0%ax-+1.

Tafae]
CH2XZ23AN0 |
C$="R'IGOTO 86
%

(T>T2>AND ¢
CH= 29)GOTO 86
2

: COSUB 3@
P2 Y 2

¥1)%216: @] ={%--
X1/ (X2-X] 242!
5

16 (P1CAYTR (P
1>21850R (22¢2
YOR (P2>216)
LET F=1.0070 8
49
1 Benl 8 Fapg
COTo 840

LINE (GBI, 52)-¢
P13 P25, 7
Gi=Pl:C2=P2:
COTO 762

b, 20:
COTC 768

LINE ~¢8,8), 9
TEXT :uF 1@+(S
158)4(5258)
FND

2263

Table Defuult Values for Graph Program

INPUT REQUESTED
Rectangular/Polar Coord's
X - minimum
X ~ maximum
X - increment
¥ - minimum
Y - maximum
Theta min/max
Theta increment
X [ Y scaling

DEFAULT VALUE
Rectangular {R}
=10
- X - minimum
{¥ max - X min}{75
¥ minimum
- Y -~ minimum
a, 2
{T max - T min}f75
0, X

B
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5@8:Y¥=SIN

58: ¥Y=COS

: """"""""""" A T RS RS R TSRS ‘. “““““““““““ o S e A T S : ----------------------- i
i ________________ S : i ________________ \r..,,_____________i _______ P B . O | :.___‘!f__. _____________________________
EECTAMGLILAR COORDIMNATES REECTANSULOR CRORDINDTES POLGR CODRDIMATES EEC:YBNF,ULQR COORDINOTES
X -3, 3 ®: -12.56, 12.56 X: -1B, 1B xj -1, 2
Y. -1.2, 1.2 Y. -2, 2 Y: -ig, 112 Y: -2, 28
INC: 3.1 INC: 1.57 §: 8, 6.2831833m»y INC: 1B.B21333

INC: 9B.82837286 X-5: 1

¥Y-5: 5

SB:R=ABS (SIN T+

FhiaR OoRDIMATIE

Xe -2, 2

e My B

H: R, 6£.28B3185348/
INC. R,AR377C

®¥-5. n.2

Y=5G 2.2

i}
h
1
1
1
:
3
1 1
1
3

. —
'REI'.“I;NSULQR COORDINATES

X: -18, 18

Y: -18, 1A

INC: B, 266667

X-5! 1

Y= 1

S5@:R=SIN (BXT)¥
COS (BKT)

s

_]_‘
2,

INC. . P

50 ¥Y=51IN

____________________ -

X¥kABS X

RECTOANRILAR COORDIRGTES

¥. -39, 3P
Y: -38, 38
INC. D, E
x=5. 5
Y-S 5

9@IR=SIN T+1

POLER COORATEGTES

X: -198, 1PB

Y: -1PB, 129

B: B, B2.8218538>2
INC: B.B8327758

x-5. 1A

Y-5: 18

e
X: -6.283, 6.283
¥: -5B, 5@

INC: 7.B816755

X~S: B3]

Y-S

i
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50 R=ABS (18%XJ~T)

POLR COOROINATCS

X: -31.418,
Y. -31.416,
B: B, 82.R4
INC: #.418B8°9
®-5. 3.14159265%4
Y-85 2. 141582854

31.416
31.416

tY¥Y=RND 3-2+LY:L

o

FECTANEULAR CODRIINATES

X. B, 18
Y. =25, 25
INC: 1
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FROM THE WATCH POCKET

Well, thcy {Sharp} finally broke down and released information on
machine language programming of the PC-1500 {which should also
apply to the Radio Shack PC-2}), PCN wlill take the credit (thank you)
for virtually embarrassing them iInto acknowledging such capability.
Remember, we {thanks particularly to Norfin Rober) published the
machine codes for almost the entire instruction set about a year ago
and have provided a good deal of supplemental material on various
aspects of the machine over the past year.

In any event, the new Sharp Pocker Computer PC-1500 Technicaf
Reference Manual verifies a lot of what #CN has published during the
past year. And, {t adds a lot more information that will be of interest
Lo PC-1500/PC-2 afficionados,

The book starts off with an overview of the LH58071 CPU, Including
a block diagram, a summary of Tts internal repisters and status flags and
the CPLU chip pin-out. There is a detailed description of each signal line.
Information js provided on the internal timer, the inlerrupt system,
and special functions {such as resct and wait). CPU execution sequences
and timing diagrams are also provided, The instruction set is discussed
in detail. A diagram fllustrating how CPU registers are affected by each
type of instruction is provided in this section. Sharp provides their own
set of mnemonics to describe the instruction set.

Nate, Be advised that PCN wilt continue to use Rober Mnemonics jr
fts articles and machine language programs

There is a substantial chapter thal describes and discusses the appli-
cation of the LH5810/5811 I/Q port controlier. Much of this informa-
tion is new material {even for PCN subscribers).

There is a chapter devoted to describing the overall PC-1500 system.
This includes information an power supplics {such as in the actual
PC-1500, the CE-150 printer/cassette Interface, the CE-158 RS5-232
interface and the CE-159 RAM/ROM memory module). There is also
information on the connectors used in the system (signal names on a
pin-out basis}, comprehensive system memory maps, and keyboard
matrix and key code charts.

Another chapter discusses BASIC commands that were not men-
tioned in the original PC-1500 operating manual. PCN subscribers are
already aware of most of the information provided in this section re-
lating to such capabilities as PEEK, POKE, STATUS, CALL, CSAVE M
and CLOAD M. Later in this section there is information on how
variables are stored in memory and some system subroutine calls. A
number of these machine language calls are already known to PCN sub-
scribers, but there js some new informalion of Interest to machine lan-
guage programmers here, too.

The POCKET COMPUTER NEWSLETTER is Available!
B8y Subscription Qaly: for a calendar year period (January
December). You get all issues published to date for the calen-
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Another chapler provides some machine language programming
examples, There is a binary to hexadecimal conversion routine, a dis-
play inversion routine, a rouline that will shift the display right or left
by one dot and a few other relatively simple procedures,

The appendices Includes schematic diagrams of the PC-1500, the
CE-150, CE-151, CE-153, CE-155, CE-158 and CE-159.

While this book has a lot of infarmation {about 160 pages in large
8-1/2 by 11 inch formaty, it is not particularly casy to digest. Much of
the English appears as though someone was trying Lo translate directly
fram Japanese. You will have Lo re-read many passages in order far the
material to make sense. 7his fs nor g tutoriof on.machine language pro-
gramening! 1t s assurmed that you already know how Lo perform such
programming. However, if your interest lies in the area of performing
such programming on a PC-1500/PC-2, then this book is practicaily a
must as a reference manual, Ditte if yvou want o do interfacing to
equipment of your own design, etc.

Where can you get a copy? My understanding is that they arc only
being made avajlable through authorized Sharp distributors. Mort
Rosenstein at Atlantic NorthEast Marketing, 20, 8ox 227, Marble-
head, MA 019245, {phone {617} 639-0285) says he has copies avail-
able. The price from him is $20.00 for delivery in the United States.
Contact him for pricing information on deljveries outside the U.5.

First ROM Program Library Available

The first of the long-awaited ROM software librarics distributed by
Sharp are naw available in the United States. | have actually scen a
CE-502A General Statistics Module in operation. My [lirst impression
was that it looked pretty good. We plan on having a thorough review
of the package in the next issue of PCA, Check with your local Sharp
distributor on pricing. | understand the list price of the CE-502A s
$69.95, but you may be ablc to find it for $10 or $15 less.

Incidently, the rest in the series of modules are due to be reicased
this summer. The Finance package s duc at any moment. A Circuft
Analysis, Business Graphics and a second Statisiics moduie are duc
in June. July should vield general Graphics, Electrical Engineering
and Mathematlcs modules. Keep checking with your local distributor,

Here Come More Portables

Sharp has announced that it will begin delivering a portable computer
named the PC-3000 this fall. The batllery operaled unit, about the
size of a small portable typewriter, will spart an unusual liquid-crystal
display. Il will be capable of presenting 8 lines of 80 characters in the
text mode or 640 by 80 dots in a bit-mapped graphics mode.

There are ather unigque features. It will be equipped with 128K of
RAM expandable to 256K! i1 alsa has 128K [byles) of bubble mem-
ory and ¢an be cquipped with up te 128K of ROM.

The machine will use an 8088 microprocessor. It can be titted with
a high-density dot-matrix thermal/impact printer. This unusual printer
can operate in a strictly thermal mode using thermat paper. Alternare-
ly, when a carbon ribbon is inserted, It can print in an impact mode on
plain bond paper! The unit can also be equipped with a modem fauta-
diater.

Optional double-sided, doubic-density disk drives, capable ot storing
up to 320 kilobytes {each) will also be made available {or the unit.

The PC-5000 will apparently be equipped with Microsoft Basic
and a bundle of softwarc from Sorcim, including a spreadshcet pack-
age, word processing, dala base management and a communications
program.

The PC-5000 will probably be priced at about $2000.00 initially in
the United States. The optional printer will probably go for about
$400, RAM expansion moduies arc rcported to be in the vicinity of
$150.00 for b4K.

I will have more information on the PC-5000 in the next issue.

Casio also plans to introduce a notebook-sized portable computer
near the end of this surmmer. | bet there will be tots of others!

Mew Sinclair ZX-81fTimex 1000 Software

If you are looking for ZX-81/Timex 1000 software, write to American
Micro Products, 705 North Bowser, Richardson, TX 75081, They have
just announced a new Timex/Sinclair line, — Nat Wadsworth, Editor
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SHARP STEPS UP IN SIZE

This fall Sharp Elccironics Carporation will begin delivering a portable
computer that it clainms will combine the advantages of big computer
capability with smail computer convenience, The now machine, dubbed
the PC-3000, weighs less than 11 pounds and can operale from a built-
in rechargeable battery or from an a.c. adaptor. 1t is said o fit within
an atlache case,

It fs supplied with 128K byles of RAM memory, internafly expan-
dable 1o 236K ({in 64K increments]. t1s typewriter-style keyboard is
designed to facilitaie word processing. Using an optional modem, the
unit will function as a remoete terminal.

The PC-3000 uyeys an BO8B microprocessar. In addition to the regular
RAM memory, the unit has 128K ot bubble memory storage. Another
128K of ROM in cartridges will be used to implement a disk operating
systermn and BASIC,

The liguid crystal display folds over the kevboard when the unit is
being transported. When open, the display presents up to efpht lines of
80 characters of text or 840 by 80 dots (in cxcess ot 51,000 pixcls)
for graphics in @ bit-mapped mode. The display supports a full 256-
characterfsymbaol set.

A number of options may be added to the basic unit. A combination
high-dcnsity dot-matrix thermal{impact printer inserts into the back of
the PC-5000. It is claimed that this unit produces near letter gualjty
copy. In the thermal mode It utilizes thermal paper. When a carbon

ribbon is inserted, the printer will output on plain bond paper. The
printer produces 80 characters per ling at 12 characters per inch. The
speed s approximately 37 characters per second. Optional 10 pitch
formatting is also possible.

An optional 10-key modem suto dialer can connect the computer
e telephone lines through a standard Bell jack. The modem permits
two-way conferencing through a loudspeakcr provided on the face
ot the unit. Aute dialing of up to 10 different numbers can be accom-
plished using the manual keys. A communications software package
can be used to access an essentially unlimited network. The modem
allows up to 16 digits per number, has both ringer and recefver and
can apcrate with toughtone or elepulse systems.

Double sided/double density  disk drives, cach providing up Lo
320K bytes of storage, will also be available, Alternately, programs
can be loaded/saved on standard casscttos using a cassette interface.

Sharp promises initial soltware oflferings including word processing,
communications, spreadsheet analysis, cxcoutive planning and data
base manzgement which will be provided by arrangoment with major
software houses. Additional software compatability is said to be
provided through the wuse of 3 M5-DOS system that will permit the
use of cxisting MS-[30S software pachages,

For additienal information on the new Sharp PC-3000 Portable
Computer, contact: Share Efectronivs Corporation, Sestems ieision,
10 Shurp Plaza, BO. Box 588, Paramus, Nf (7652

INSIDE THE SHARP PC-1250

Here is sleuth Norfin Rober, 407 North 15t Avenwe, Marshatiiown, 1A
50758, with his report on the Sharp PC-1250:

Mary users of Sharp’s PC-1250 will have discevered by now that jt
has a number of BASIC statements and functions thal are not covered
by the instruction manual. A few of these were mentioned in Issue 24
of PCN.

The POKE, CALL, CSAVE M, CLOAD M and PEEK functions and
the & prefix to indicate hexadecimal numerals operate in the same
fashion as they do in the PC-1500. Statements in the RSV {Reserve)
mode terminated by the @ symbol will also automaticaily execute as
though they had been terminated by pressing the ENTER key when
they are called into the display.

BASIC also contains COM$, ROM, INSTAT, GUTSTAT, SETCOM
and KEY. These may appear in various valid statements such as SET-
€O OFF, KEY OFF, KEY ON, OUTSTAT {numeric expression} and
SETCOM, , , ,Ki. These staterments produce ERROR & [“device not
present'”). Does Sharp ptan on making a modem Tor the PC-12507

Although | have not been able o delermine how they are used vet,
the words ERROR and DEBUG are also tokenized by the 1250,

A Few Words on the CE-125 Printer

I vou are trying to economize on paper, thermal roifs made for Texas
Instruments calcutators work fairly well. Rolls two inches in diamcter
can sitnply be laid in the paper chamber with the lid left open. The
oncs | have tried print in blue and they are not as legible as the ones
furnished with the computer.

Keying SHIFT & will enter the symbol for the Japanese yen into the
display.

A few additional characters may be obtained with the printer, but
codes must be POKEd into a string variahle to accomplish such output.
Execute POKE &C698,&F5,1,0.0 This makes varfable A a string variable
containing the code 1. The zero byte terminates the string. If you now
display AS, you will see some meaningless dots. But, LPRINT A§ will
print the “not equal to™ (F} symbal. It the preceding POKE statement
has the number 1 replaced by another value, other characlers are
printable, such as:

2 Greek sigma {Z]

3 Boldface letler C
4 Boldface letter P
6 What is it?

7 And what i5 this?
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9 Uppercase Greek pi (1}

11 Holloew triangle

12 Satid triangle

14 Greek theta {ft}

15 Arrow pointing to the right

19 Character insertion marker

23 Symbol for yen

78 Underscare
Incidently, | hope that 1250 owners notfced the PRINT-LPRINT and
PRINT=PRINT statements as described in the manual, [Too bad they
did not incorporate that into the PC-15001)
Memory Map
The accompanying table summarices the accessibic memory in the
PC-1250. This accounts for 16 K of ROM, 11 is belicved that another 8K
of ROM is located on the CPU chip and is notl accessible to the PEEK
directive,

Table RAM Merory Map for PC-J250

0000 — 3FFF  not used

4000 — 7FFF  ROM: operating system and BASIC interpreter
8000 — BFFF  not used

COO0D  C7FF  RAM: including R5Y, user's BASIC pragram,

variables and system registers.
C800 CFFF notusedinPC-1250
L0000 — DFFF  duplicate of CO00  CFFF {where memaory exists)
EQO0 — EFFF  duplicate of FODO — FFFF {where memory exists)
FOOO - FBOD  not used
F800 .- F8BF  system RAM {FBCO — F8FF filled with FF}
FAOQD — FAFF, FBOO — FBFF ... FFOQ — FFFF are duplicate
addresses {or F800 — FBFF

A complete dump of the ROM from 4000 — 7FFF indicates the
absence of the tables of BCD numbers required in calculations of
transcendental tunctions. Thus, it must be assumed that these tables
constitute part of the 8K of ROM believed to be on the CPU chip.

Machine Language
The CPU machine language opcodes used by the PC-1250 do not bear
much resembiance to those of the PC-1300.



Table 8OM Meamary Map for PC-1250

4000 — 4020  JUMP addresses
4021 - 402F Messages: BREAK, IN, ERROR
4030 4063 Addresses of tokenized words
in initial-letter order
4064 — 4129 Addresses of tokenized words
in token-code order
41248 — 430F Table of BASIC words with tokens
and ROM routine addresses
43E0 — 4414 Table of codes for shifted keys
4415 — 4468 Table for keys, used ta convert row/column
signals from keyheoard into codes
d46C — 4503 JUMP addresses
4504 — 45E2 Continuation of codes for character generation
45E3 — 7FFF Appears to be afl machine language code

CO00 — CO2F Reserve memory area
Ca30 Stop byte {FF! marking beginning
) of user program area

C031 - CBCF BASIC program area. Another FF byte is usad
as a end of program marker.

Variables Al127) and above, as well as dimen-
sioned arrays are also stored in this area. They
begin at CbCF and work down towards the
user's BASIC prograrm. Each dimensioned
variable has a G-byte header that identifies it
by name, type, langth, dimensions and number
of bytes per array element.

C5D0 — C507 Variable 2 (or Z28)

CEDB — DEDF Variable ¥ lor Y§)

e POV -1 1]

CB888 — CB3F Variable A {or AS)

CEAQ — C7OF Swstern RAM. Pointers in this area give the low
order byte first. A number of pointers in this
arei gre used by BASIC to keep track of
program locations and locations of variakles.
Some of the more important ones are:

C6E1 — CBE2 START OF BASIC

C6E3 — C6E4 END QF BASIC

C6FC — C6FD START OF VARIABLES
There is na pointer 1o START OF EDITABLE
IMERGED! PROGRAM,. MERGE operates
differently from in a PC-1500,

C6ES  CBEB WAIT setting tlow byte first)
C6F8 — CBFA USING format settings

C710 — C75F FOR/NEXT stack

C760 - C7AF BO0-byte buffer used to form character strings

C7B0 — C7FF 80-byte buffer

FB00 — FB3B Half of display memory

F83C — F83F Maode settings. it 1 of FB3C is Auto Print.
DEGREE is set by bits 2 and 3 of F83C.
GRAD by bits 2 of F&3C and F23D,
RADIAN by bit 2 of FB3D.

RUN, RRO and RSV are set
by bits 0, 1 and 2 of FE3E.

FB40Q — F87B Other half of display memary

F87C — FB7F ?

F880 - FBA7 Subroutine return address stack

F8A8 -- FBAF PASSwaord string

F2B0 — FBB7 Current value of random number

F8B8 — FBBF Various settings. {FB8A — FBEB is the count-
down tirner storage area for the automatic
9-minute powerdown sequence.|

The information that follows is only 2 partial listing of the machine
language instructions. The choices | have made for the names of the
CPU registers arc purely arhitrary since | have no tcchnical information
concerning the actual architecture of the CPL,

| have detected the presence of two flags, a zero flag (2} and a carry
flag (C}. It is likely that other flags are also used.

The Accumulator

An 8-bit register, an accumulator, will be designated in my discussions
by the letter A. The following list shows opcodes for operations that
involve only Lhis register:

OPCODE MMNEMONIC OPERATION
02 LODA #nn Accumuiator loaded with
immediate data nn
42 1N A, A is incremented
43 DEA A is decremented
58 RDA Exchange digits of A
54 ALA Rotate bits to left through carry
02 RRA Ruotate bits 1o right through carry
64 AND A #nn  Contents of A are ANDed with
immediate data nn
65 OR A #nn Contents of A are QORed with
immediate data nn
66 BIT A dnn Bit test. Flag Z is set or reset based
on result of A being ANDed with nn
67 CPA #nn Comparison, Flags € and Z set or
reset based on the resulbts of the
subtraction of nn from A
Register W

This 16-bit register is used by some of the opcodes as a pointer to a
location In memory. The symbol W In parentheses {W) will designate
ihe contents of the location whose address is contained in register W,
The high and low byles of register W are designated WH and WL,

QPCODE MNEMONIC OPERATION

10 LDW #nnnn W is loaded with the
immediate value nnnn

i1 LDWL #nn WL is loaged with the
immediate value nn

52 STA iw) Contents of A stored into the
location pointed to by W

57 LOA (W) Contents of location pointed
to by W loaded into A

D4 AND (W) #an Contertts of (W) ANDed with
the immediate value nn

Db OR {W) #nn  Contents of (W) ORed with
the immediate value nn

D& BIT {W} #nn Bit test. Flag 2 set or reset based

on result of (W) being ANDed with nn

Registers X and Y

Two more 16-bit registers, with high and low bytes designated as XH,
XL, YH and YL arc assummed to exist. The use of parentheses indicates
the contents of the location pointed to by the X or Y registers.

OPCODE MNEMONIC OPERATION
03 LOXH #nn Load XH with immediate value nn
06 {NXL Increment XL
o7 DEXL Decrement XL
c2 INXH Increment XH
Cc3 DEXH Decrement XH
26 STI A (X) Store with increment. X is first
incremented, then the contents
of A are stored into (X)
27 STD A (X) Store with decrement. X is first
decremented, then the contents
of A are stored inta (X}
DA EXA XH Exchange A with XH
04 INY incremant Y
a5 DEY Decrement Y
24 LDt A {Y) Increment Y then load A with (Y)
25 LDD A (Y] Decrement ¥ then load A with (Y}
Register §

The following discussion concerning the register arbitrarily deslgnated
S is somewhat speculative, However, repeated experiments have consis-
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tently produced these results.

Register S appcars to act as an 8-bit register that points to a stack
located on the CPU chip. The effect of any opcode In the range from
hexadecimal 80 to BF is toload 5 with a byte that causes S to point to
one of the locations in that stack. | am arbitrarily calling these 1-byle
addresses on the CPU chip 30 to BF. [They might actuatly, for instance,
be Q0 to 4F.} This stack docs not appedr Lo operate with PUSH or POP
instructions.

OPCODE MNEMOMNIC OPERATION
80 LDS 80 S loaded with 80. (S} will designate
contents of address BO
81 LDS 81 S loaded with 81, (S} will dasignate
contents of address 81
P me etc.
BF LDS BF S loaded with BF. [S) will designate

contents of address BF
It appears that CPU registers A, X and Y are located in certain of the
CPU stack locations as lollows:

ADDRESS REGISTER
82 A
83 i
84 YL
85 YH
a6 XL

Register W, however, is not |ocated in this stack. Furthermore, sub-
routine return addresses do not appear to be stored here. Location 96
in this stack is used to save the TRACE made setting!

The following instructions use {5}, the contenis of the address
pointed to by register 5:

OPCODE MMNEMONIC CPERATION

55 STA {S) Contents of A into {5)

G LDA [S) Contents of (S) into A

44 ADD {8} A Contents of A added to S}
{without carry)

a5 SUB IS) A Contents of A subtracted from {8}
{without carry)

a8 AND (S) A Contents of A and {5} are ANDed
with the result left in (S)

47 OR (5] A Contents of A and (S} are ORed

with the result left in (S}
60 AND (8} #nn  (8) ANDed with immediate value nn

61 OR {8} #nn {8} ORed with immediate vatue nn
82 BIT {S} #nn  Bit test. Flag Z set or reset as a
result of {8} ANDed with nn
63 CP {S} #nn Flags C and Z set or reset based on
results of subtracting nn from {5}
c4 ADC {8} A A added ta S} {with carry}
C5 SBC IS) A A subtracted from (S} {with carry}
ce BIT (S} A Bit test. Z set or reset based on
result of {S) AND A,
c7 CP {8} A Flags C and Z set or reset based on
subtraction of A from {5)
DB EXA{S) Exchange contents of A and {S)
One muore [nstruction involving register 5 is:
OPCODE MMNEMONIC QFERATION
30 STAS A stored into 5. (Values 00 to 7F
have the same effect as 80 to FF.}
Flags

Flag € [s set when the result of an addition produces a carry or when
the resufl of @ subtraction produces a borrow. It is cleared when nao
carry or borraw results. Note that in the case of subtraction, this is the
opposite of the operation of the C Tlag in the PC-1500.

The Z flag is set whenever the result of an operation is zero. It is not
atfected by load and storc instructions.

QOFCODE MMEMONIC OPERATION
DO SETC Set flag C. {Flag £ is also set.}
21 CLRC Clear flag C. {Flag Z is set.}
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tnstructions for Branching and Subroutining
jumps to absolute addresses are as foflows:

OPCOGDE MMNEMONIC OPERATION
79 JMPF nonn Jump to address nnnn
7C JZC nnnn Jump if flag 2 is clear
7E JZS nnnn Jump if flag Z is set
7D JCC nnnn Jump if flag C is clear
T JCS nnnn Jump if flag C is set

Relative branch instructions exist for branching forward or back-
ward through memery. The address reached by the branch is deter-
mined by counting from the final byte of the instruction, not from
the initial byte of the following instruction.

OPCQDE MMNEMONIC OPERATION
2C FWD nn Farward branch nn bytes
i FZC nn Forward if flag 2 is clear
38 FZ5 nn Forward if flag Z is set
2A FCC rn Forward if fiag C is clear
3A FCSnn Forward if flag C is set
2D REW nn Reverse branch nn bytes
29 RZC nn Reverse H flag Z is clear
39 RZS nn Ravarse if flag Z is set
2B RCC nn Reverse if flag C is clear
3B RCS nn Reverse if flag C is set

Subroutine operations are contralled with the following directives:

OPCODE  MMNEMONIC OPERATION
73 JSK nnan Jurmnp to subroutine at address nnnn
37 RTS Return from subroutine

There Are More .. .

There are quite a tocw more opcodes whose operations bave not beep
described in the precceding lists, You are invited 1o pursue thosc on
vour own. The PC-1250 does not appear well-suited towards machine
fanguage programming for a4 wariety of reasons, However, the above
information may be sufficient to allow thosc intcrested Lo dabble in the
subject and proceed on their own, Good luck!

Compatability of BASIC

It ic claimed that programs written for the Sharp PC-1211 {and the
equivalent Radio Shack PC-1) may be CLOADed dircctly inte the
PC-1250 without modification. Although this §s gencrally true, therc
dre ¢ few exceptions.

A common techrique used for conserving memory in the PC-3211 is
to omit closing parentheses in expressions, The PC-1230, however, will
not permit the use of this technique. The omitted parentheses will necd
to be inserted, it there is room! {Remember, though, the PC-1250 does
have room for an additional 14 bytes over a BC-1211.]

Another possible incormpatibility can cause problems when using a
printer. Any programs for the PC-1211 (hat used the “wrap-around”
based on a lé-character ling in order to produce a particular printed
format will need to be modified.

The PC-1250 uses the samc uncanventional FORINEXT looping as
the PC-1211 {and early versions of the PC-1500}), That is, the control
variable s tested befare it is incromented. The 12350 can also use
implicd multiplication,

Some Speed Comparisens
In an effort 1o see¢ just haw much faster the PC-1250 is than the 1211,
I ran the Tollowing “benchmark’™ program:

10 A=1

20 FOR X=1 to 559

30 GOSUE 70

40 NEXT X

50 PRINT A

80 EMND

70 A=AHALSATX)

80 RETURN

This program is an atlempt to give a somewhat balanced comparison
in that it contains a foop, a subroutine and some computation. The
resuits | obtained were as follows:



PC-1211 693 seconds 1o determine where ane line ends and the next line begins,

PC-1250 218 seconds In comparing available program space in two computers, it is not

PC-1500 107 secoands cnough to just count the number of bytes. One computer may use

It might be of interest to note that the same program took 57 more memory than another for tokens and for line numbers. To illus-
seconds on a Commodore desktop microcomputer. trate, the above program required 72 bytes in the PC-1500, but only

Crne reason the PC-1250 is slower than the PC-1500 is that the 1250 56 bytes in the PC-1211 and PC-1250. At that rate, the PC-1250's
doesn’t usc link bytes (following line numbers) to point to the be- 1438 bytes can handle almost exactly the same size program as the
ginning of the next {ine of BASIC. [t has to examine each byte of code (unexpanded) PC-1500 with its 1850 bytes!

Table PC-1250 Character Codes and BASIC Token Volues

00 End of line 51 A 90 TO €O GRAD
_ 52 B 91 ST=P €1 DRINT
10 _ (insertion symbol) 52 C g2 TH=N c2 INPUT
11 Space 54 D 9% RALDOM C3 RADIAN
12 " 55 T ch DEGREE
13 2 56 F 95 WAIT C5 CLEAR
h - 96 ERROR
15 # 58 H 99 KEY &
16 % 59 1 5
i A . 9B SETCOM CB DATA
18 8 5B K 9F ROM gg 8??
19 n s¢ L OF LPRINT e 0
14 5D M ' :
= o A0 SIN CF READ
1C 3 SF 0 i; giﬁ DO IF
1D D1 FOR
=i 60 P A3 ASN oo PR e
= 61 Q AL ACS
IF & D3 REM
62 R AS ATN e
30 ( €3 8 A6 EXP
: D5 NEXT
31 ) 64 T A7 IN 2 cmor
2 > 65 U A8 1oG D7 GOTO
33 < 66 v A9 INT
D8 GOSUB
L = 67 W AA  ABS
D9 CHAIN
5+ 68 X AB 8GN
DA PAUSE
5 - 69 Y AC DEG PH  REED
3 . 6A Z AD DMS
_ DC AREAD
38/ D ASC AE RRD DD USIN
39 A 7 AF PEEK SING
7E VAL : DE RETURN
o ¢ 7F LEN BO RUN DF RESTORE
4
11 81 AND El, WEW EO Line O--
4o 2 5 B2 MM :
2 = 1 Line 1--
43 3 85 <= B3 LIST 5 T B
by 4 AN B4  CONT - L.ne 3:_
4 5 85 OR B DD El L;ne [P
u6 6 B6 CSAVE e
8 NoT E5 Line S5~-
L7 7 87 SOR BR? CLOAD 2 o
48 8 ) B8 MERGE = L?ne -
49 9 85 cov§ B9 TRON 8 Tine B
b . 8a INi{EYa SA  TROFF 59 1;22 9~
LB T 8o s BR TPASS -
Lz - {(underscore) 8¢ LEFTS gg g;‘IST
8 RIGHTH
8E MIDS BE OQUTSTAT FF Stop byte
BF INSTAT
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THE CE-502A GENERAL STATISTICS MODULE

This plug-in ROM module for the Sharp PC-1500/Radio Shack PC-2
cantains 16K of statistical programs, all in BASIC, located in memory
in the addresses zero to &3FFF,

Since the module i5 plugged into the slot that is also used by the
RAM expansion modules {such as the CE-151, CE-155 or CE-13%},
only the 2 kilobytles of unexpanded RAM is left available for user
programs when the CE-502A is installed. A user program in RAM must
begin with an executable label. This is because such a program is sepa-
rated from the ROM module by the equivalent of a MERGE. It should
also he noted that REServe memory is taken over by the CE-502A
ROM modute,

The module containg seven programs:

1. Megans and Moments

2. 1-Test, Paired

3. t-Test, Unpaired

4. One-Way ANOWVA

5. Two-Way ANOVA

6. Contingency Table

7. Ranked Sum Test
Execution of any of these may be initjated by use of a REServe key,
The correct REServe key can be conveniently identified by displaving
the REServe memory template.

Ta get an Idea of the amount of flexibility provided by the programs
in this module, consider the options given the user in the Means and
Moments program. Data may be cntered cither from the keybeard or
from cassette. If the printer is connected, a choice Is offered as 1o
whether input data {and output] are to be printed. Inputs may bcin the
form of cither grouped or ungrouped data. Editing of data is permitted.
Daia can be recorded on tape and a backup copy made. The second
mement (variance} may be calcutated with either n or n-1 used in the
denominator.

The outputs provided by this program include the arithmetic, geo-
metric and harmonic means, the second, third and fourth momecnts
aboul the mean, the skewness and kurtosis and the aumber of entries
made. However, It will nat give you the standard deviation,

The t-tests for paired and unpaircd data arc used for determining the
level of significance of the difference belween measurcments taken
from two populations. The usc of the tesl for differences between
popttlation means {the unpaired 1-test] is based on the assumptjon that
the two populations are normally distributed, with equal variances.
Again, there are options for printing or not printing, entering data frum
the keyboard or cassette tape, inputting grouped or ungrouped data and
recording data onto lape. The computer requests inputl of the hypothe-
siced difference in means, with a default value of 7cro. The output in-
cludes the value of t, but the program does not calculate the level ot
significance. You will need to usc tables for that, The number of
degrees of freedom, together with the number of x entries and v
entries, iy also given,

The unpaired t-lest {also known as the paired-difference test) re-
quires only the assumption that the differences are normally distri-
buted, The outputs here include the mean and standard deviation of the
difterences, the value of t and the number of degrees of freedom.
Again, however, you will need to use a t-distribution table (o interpret
the results.

The programs for one-way and two-way analysis of variance {usually
shortened 1o “ANOVA") provide for a variety of ways of handling the
input dara. Outputs include all necessary information, including the
vajue of the F statistic. The use of an F-distribution table is reguired 1o
interpret the resuvlts,

The two remaining programs involve nonparamectric lests. The con-
tingency table program gives the user the usual cassetic options involv-
ing data. In this program there is a pleasant surprise. Not onby is the
value of chi-squared calculated, but fis probability s determined too!
This avoids the necessity of having to check a tabic to determine the
level of significance. This s particularly useful in view of the fact that
almost all chi-squared tables contain only certain selecled values,

The final pragram, the Mann-Whitney Ranked Sum test, provides a
way of comparing two means without the need for the assumptions
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required by the t-test. A Shell sort incorporated within the program is
used to rearrange the input values, from each of the two samples, into
aumerical order. (It is possible to display or print the rankings after
they have been sorted.) Outputs inelude the rank sum, rank mean and
rank variance for both samples. The test statistics U! [indicated as w)
and z are given, but you will have to provide your own tables again.
[Although the module contains a routine for determining approximate
vialues of normal probability in lines 28205 - 28340, for some strange
reason it is not used by this routine!)

There are many statistical tests in existence. The writers of the pro-
grams contained in this module had to make same choices. They wisc-
ly decided to omit seme of the common tests that reguire a relatively
small amount of computation, such as tests of hypatheses and deter-
mination of confidence intervals involving means, varfances and pro-
portions lor single populations. Some users, however, might like ta
have secn Inciusion of the chi-square test, linear regression and cor-
relation. Buil, even 16K of memory can not hold everything, particu-
larly when sa many bells and whisties are inciuded in the package.

One nice feature used T all ot the programs in this module is 4
flashing of the default value in the display when ves or no inputs are
requested, For example, the display of:

RECORD DATA (Y/N}?
is shown with the letter N flashing on and off. Fhis tells the user that
if EMTLCR is pressed withoul an inpul having been made, the com-
puter will interpret the response as having been N tor no! This fea-
ture is casy to get used to and it is convenient,

I would rate the manual as cxcelicnt, Although such a manual ob-
viousty can not inclode an entire course in statistics, the wrilers did
lake the trouble to include at least a briel explanztion of whut each
of the tests js aboutl. The manual ends with a list of examples of appli-
cations far which each of the tests in the module would be appropriate.

The manual documents the programs well, There are listings ol the
variables used by ecach program. In many cases the formulas used are
also provided. This manual was obviously written in the USA. It s
not an sirocious translation from sonte ather language!

I have not found any real bugs in the program, but there is a matter
that comcs pretty close to gualifying as such., The choice of algo-
rithrms used and the way in which they are implemcnted can produce
some inaccurale resutly in certain circumstances,

The results trequently obtained for moments M3 and M4, as well as
those for shewness and kuartosis, appear to be the waorse, To Jllustrate:
I the data values 863, 866 and 867 arc entered, the fallowing resulbis
are ohtaincd:

RESULT GIVEN BY PROGRAM CORRECT VvALUE
M2 1.00005333 1
M3 0.10000000 ¥]
M4 -37.0370370 0.66666666
Skewness 0.099599200 a
Kurtasis -37.0330867 (). 66666666

A negative value Tor kurtosis is, of course, imposible. Note that the
second moment also is notl extremely accurate,

One cause of the errors is that during the accumulation of the sums
2X2 »X3 and uX%, the 10-digit capacity of the computer places
ljirits on the accuracy ot the sums. Then the required subtraction of
nearly equal quantities having small refative errors produces a dilfe-
rence value having # large relative error,

About ail you can do about this problem is code vour data. Unfor-
tunately, no provision appears to have been made for this in the pro-
gram. (In the cxample presented, if you subtract 866 from each of the
given fnput values and use the results as inputs, you will gel correct
values for M2, M3, M4, skewrness and kurtosis.)

It seems too me that a better solution would have been for the pro-
grammer to have used another algorithm. The mcan, E, could have
been calculated first. Next the numerator of M2 could have been cal-
culated as x{X-X}2 rather than as X2 - {EX}2}N. {With this approach
it would not have been possible 1o have accumulated the combined data
from several tape files. There would have been ways to have potten
around that too, but it would have been rather complicated,) Similar
approaches to the celculation of M3 and M4 would have eliminated the



significant errors noted in the illustration.

There is another inaccurate procedure used in these programs, The
use of exponentiation is detrimental to the accuracy of the t-test and
ANOVA programs as well as the Means and Moments program. Using,
for example, X2 in place of X*X bas two bad effects: il Is much
slower and there is a loss of accuracy. The exponentiation operation
uses logarithms to calculate an agpproximate result. This often con-
tains slight inaccuracies. These inaccuracies are greatly magnified when
subtraction of nearly equal quantities is required. That is exactly what
happens in many statistical calculations. For instance, the error in M2
in the earlicr example Is entircly due to the use of X~2 in the program.

The programs could have been designed 1o operate somewbhat faster.
Part ot the blame for a loss of speed has to go Lo the use of the expo-
nentiation operation. The computer’s response sometimes secms
Irritatingly siow when YES/NO inputs are required, While the sorting
routine used in the Mann-Whitney iesi fs guite efficient, a machine

language sort would have really moved things along.

I have one more rather minor complaint. In four of the programs,
data inputs are first placed into a string variable. Their numerical
values are then later determined by use of the VAL function. Besides
slowing down operation somewhat, this prevents one from using
expressfons such as 2/3, 7 or 968-750 as inputs. As a consequence, if
you want to code input data, it is not nearly as easy to do, Their rcason
for using this approach was apparently to permit the input of E 10 sig-
nal the end of data, It waouild not have required a great deal of imagina-
tion 1o have achieved such a result another way,

However, my overall asscssment of the CE-302A module is that it is
a powerful and useful package for amyone doing much analysis of
statistical data. Just He sure to take the skewness and kurtosis results
with a grain of salt!

This review presented by: Norlin Rober,

Frogram RPN Ocief-- Decimal Hevodeotmod Culeatutor

192:CLS :CLEAR :43% X:G0T0 128

150iK=A5SC K$: IF (K
J47AND KIBBIORT 7
(K >B4AND K</ 298: 1F

7=T:GOTO 618
K=47THEN

178: 15 X{OATHEN IF K=83THEN
LET T=2:Z2=Y:¥=
X K:G0T0 618
188: IF BA=1ATHEN 320 IF K=]1BTHEN

LET X=UnL xs$:

318

0$=MID$ (X$, L
M, 1):P=UAL 0%
:IF P=BTHEN LET
P=ASC 0$-55:1F

614
IF K=2Z2THEN
LET X=-X:G0TO

241

P{BTHEN LET P= 618

) 358: 1F K=]53THEN
228: X=X+P*BT: BT=BT FN[

¥BA:NEXT M 362: IF K=31THEN
238:PRINT T$+X$, X: GOTO 424

GOTO 254 32a: IF K=BITHEN
248: 1F K=13THEN coTo 588

LET T=2:2=Y:Y¥= 388:1F K=/BTHEN

="@R]123456783AB 250: 1F K=13ANO X=92

LET X=Y¥X:Y¥=2: 438:

OGN BA=!5J)THEN LET HA=Y¥YrsX:i¥Y=Z:
LiET X3=X$dK$: 7=T:E0T0 618
CLS :PRINT T%$+ 200: 1 K=24THEN
®%: 00T 138 LET Xg3="7":X=0:

160: IF X&=""THEN PRINT Td+X$, X:
GOTO 248 COTD 128

LET Ke=X:X=Yiy=

LET K=X:x=Y:¥=

COTOo 238 21 Z=TrP=KIGE0OTO
198 L=LEN X$:X=8:BE 6ip

T=1 336: [F K=11THEN
208:FOR M=8TQ L-1: LET K=T:T=2:2=

YiY¥Y=X: X=K:G60T0O

LET X=[X:GOTA
518

LET X=-X-1:
GaTo 619

COEFY:RA-16. BB THEN LET T=2Z:27 398: 1F K=22TREN 528: IF K=32THEN
=58:U=33:T$="g =iy V=S GEITE 12 GOTH 558 LET ®=Ynx:iv¥=21
TLWAIT 2 a 400 IF K=79THEN Z=T:G0OTC 618
11B:ON ERROR GOTOD  268: i K=423THEN GOTO 576 532A: F K=24THEN
?30:G0T0 €699 LET M=Y+X:v=Z: 41P:1F K=83THEN LET X=P:Y=B:Z=
128: %27 Z=T:L0TD 619 LET S=x:G070 6 B: T=0: Xg="0
137:Ke=INKEYS$ :IF  278:1F K=45THEN 8% PRINT T$+X%, X
Kg=" " THEN GOTG LET X=Y-X:Y=2: 4720:1F K=25THEN GOTO 128
13 Z=T:00T0 6189 LET 7=2:2=YiY= 549: G070 128
14P: BEEF Z280: [F K=42THEN Xix=5:60T0 618 552: GOSUR 678 X=(X

IF K=61AND X<B
AND BAC > 1BTHEN
LET NeUL+X:58=

2aND Y2)¥B15XB
IS+CX3AN0 Y32X
RIS+ (XIAND Y1)

Y GOTO 648 56@:Y=2:Z7=T:60T0 &
440: 1F K=85THEN 18

GOTO 5382 579: G0SUB 6/8: X=(X
4585 [F X$=""THEN 20R ¥2)%Bl15¥Bl

COTO 618 S+H{X30R Y3JO%¥RBI
460: PRINT T$+X3$, X: S5+(XI0R Y15

GOTO 128 58A:Y=2:2=T:60T0 &
a74: 1F BA=18THEN 18

LET BA=18:BB=3 53@:PRINT "# BITS=

8: T$="%":PAUSE k) ¥ Pl

“DECIMAL Y GOTO INPUT tJ

612 689 BEEP 1:UL=1:

1F Ba=i1ATHEN
LET BA=B8:R3B=5
G: T$="#":PAUSE
"OCTAL":GOTO 6
19 P
IF BA=PR8THEN 7
LET BA=16:BB=5 p1g: JF BA=1ATHEN

8:T$="€": POUSE PRINT T$, %:X$=

4RA: FOR 1=1TO U:UL
=ULK2NEXT 1@

£1S :PAUSE U; "
BITS="3UL; " U
LIMY e G0TD 81
498,

THExADECIMALT ! FELGEOTO 12D
GCOTO 618 628: IF ARS X UL
308: K$=INKEY$ :IF THEN LET X=5GM

Kg="+*THEN GOTO X¥LL

155 624:
BEEFR 1ik=n5C K
$: IFF K=11THEN

N=ABS X:Sg=""3
program listing
continued on next page

ol@:
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(COTS P88
B34 XA=INT (Xs/B15)
X1 =A-XBXB 15X
Sg=l-t Z2=1INT (¥B-Bl3)
B4R Xg="" P X3=RA-K2xBL5
HE52:0=INT (NsBAY: X 78i2: [F Y=BTHEN LFT
$=MI10% (A%, N+1 Y=g Y201 vY3-8
~RBA¥0, 1)+X$:N= :LCT0 220
O: IF NCORTHEN  212:Y@B=1INT (Y- /Bia
GOTO 6548 Y IaY-YRxkBIolY
PRINT [$+5%+x3% Z2=INT (YBsB13)
» X: GOTO 128 FY3-YB-Y2%810
G/2:B812=32768:1F 7Z28:RETURN
ags X>ULDR ABS 730.PAUSE “ERROR !
YOULTHEN PRINT PIYSBEEP 3:
FTO0 LARGE LT PRINT "": 801D
BEEFP 2:6070 12 120
8 STATUS 1
680: 1F X=ATHEN LET
X1=0:X2=0:X3=8

cantinuation of program
listing from previous page

LF XCBTHEN LET

31515

[y

28l4

RPN CALCULATOR FOR PROGRAMMERS

This program simulates a RPN hexadecimal, decimal and octal calcu-
lator on the PC-1500. [1 was provided by: Michael H Frey, 1536 Pine
Street, Phifodelphia, P4 19702

The program allows the following functions: addition, subtraction,
multiplication, dlvision, square root, ¥ 1o the X power, NOT, CR,
AMND, 2’s complement and one memory with recafl,

The upper limit for caleulations is initfally set at 8589934592 {33
bits for a word length) with an accuracy of +{- one digit In the last
place.

The simulator has a four register stack labeled X, Y, Z and T. The
functions of the program are summarized in the accompanying table.
Numbers are entercd as in a normal calcuiator. Note that the hexa-
decimal mode also uses the "digits” A through F. llegal characters
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are treated as an ENTER. The program recognizes that A — F are
valid in the hexadecimal mode and that &, 9 and A — F are not valid
in the octal mode. Two numbers are normally displayed at a time.
The exceplions are when actually entering 4 number or when in the
decimal mode, the left hand number s hexadecimal or octal and the
right hand number is the decimal equivalent.

The varfous numerical modes are indicated by preceding the lett
hand number by a & for hexadecimal, a % for decimal and a # for
octal. Inpuis must be integer numbers and the left hand number is
dlways displayved as the truncated fnteger of the right hand number.

Table Functions of REN Calculutor for Programmers

KEY SEQUEMCES REGISTER LONTENMTS AFTER OFERATIOM
FUNCTIOM
b v 7 T M=MEMDRY
ENTER % X ¥ z "
CL a ¥ z T n
SHIFT C1. > o o o+ M
- ¥ k4 z T H
+ ¥ z T ] M
Tt T % Y ? "
S=5TDRE X ¥ ¥ T b
REL ™ 1 ¥ H M
s—a/t=[] YL z 1 T (o]
SﬂL'r_hange -X b 2 T o]
sign
SHIFT ¥z ¥ z T n
SHIFT ~ LA z T i "
M=NOT NOT X ¥ z T M
0-0R X OR ¥ z 1 T ™
E=AND X BND ¥ z T 1 M
= xEZtCa ¥ z T M
displeays Z'c complament of & if x is negative
NODE hexadecimal —rdecimal - *octal —rhesadecimal -« :. ..
u SET WUMBER OF BITS
OFF RETURNS T PL-1500 FLN MODE

FROM THE WATCH POCKET

PC-1/PC-1211 owners with an interest in astronomy might want o
write ta Fred Kfein, 12225 Magdafena, Loy Aftos, CA 94022, Tar infur-
mation about a collection of programs he is seif-publishing. The 100
page {8-1/2 by 11 inches} publication fs described us "a collection of
13 programs for observers, astrophotographers and Dobsonians.” Mr.
Klein, holder of a Ph.D., appears to have wriilen an astronomical
warks that will be of Interest to serious astronomical enthusiasts.

Speaking of serious works, Inframetrics, Inc., 25 Wiggins Ave,
Bedford, MA 07730, has announced a "radiomelric computer’ that
performs ‘‘non-contact temperature measurement calculations in less
than one second.” The unit sppears to be a Quasar HHC packaged
with special software and a custorn calibration module. Write to the
firm for pricing, [about $650.00 for the basic package}, Iiterature
and additional technical derails.

Prices are starting to drop on add-on memory modules tor the
PC-1500/PC-2. Radio Shack is selling their 4K modules for $39.00.
Atlantic N.E. Marketing, PO. Box 921, Marblehead, MA 071945,
telephone {617) 639-0285, savs they have a limited supply of CE-151
4K modules available at $25.00! Word is thal the talked-about 16K
RAM module coming this falf {September) from Sharp will be desig-
nated the CE-T61, will have a list price of $170.00 and will be battery-
backed. [The 8K baitery-backed CE-159 has been dropped 1o $116.00.)

PCAN is currently published 10 times a year. There wiil not be any
August issue! Have a pleasant summer, — MNat Wedsworth, Editar
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RADIO SHACK ANNOUNCES THE PC-3

Tandy Corporation has announced the availability
of a 4-ounce shirt-pocket computer that is
programmable in BASIC.

The new PC has a 24-character liquid crystal
display, a display accuracy up 10 digits and 1.4K of
user-programmable memory. Besides operating in
a programmable mode, it can be used as a direct
entry calculator.

The PC-32 is said to be software compatible
with the earlier PC-1. Thus, Radio Shack ciaims
that their existing library of programs produced for
the PC-1 will be immediately available for use on
it.

The U.S. price of the PC-3 is set at $99.95 from

Another Personal Infmtz’m@ product.
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Radio Shack computer centers and stores. It Is
supplied with batteries and an instruction manual.
Note: the PC-3 gopears (o be a custom-jabeled
versionof the Shalp PC-1250)

A matching accessory, termed the PC-3
Printer/Cassette Interface is reported to be
available at a U.S. price of 119.95. It enables the
PC-3 pocket computer to load and store data using
a cassette tape recorder. A thermel doi-matrix
printer capable of printing 24 characters to a line
at a rate of one line per second, provides for
hardcopy of programs and data. The unit comes
supplied with rechargeable batteries, an AC.
adaptor, some paper, cables o connect 10 a
recorder unit ang an operating manual.

i



PAPER HOLDER KIT FOR PC-1500 & PC-2

The Bisi Besver Pgper Holder kit 1s an
attachment for Radic Shack PC-2 and Sharp
PC-1500 computers that will accomodate a
standard 2-1/4 inch roll of calculator paper.
The kit includes the paper holder, a template
for proper alignment and the drilling of holes
in the printer cover, and instructions for
making the modifications. When not in use the
paper holder and paper may be stored in the
computer’ s carrying case.

The kit retails in the U.S. for $24.95 (plus
$1.56 sales tax in the state of Washington).
Kits are normally shipped by UPS with shipping
charges collect. Orders may be placed with:
Bisl Beaver Soflware Company, FP.0. Box 53
vashon A 98070.

CASSETTE VOLUME MONITOR

If you use a standard audio cassette
recorder to store computer programs, you Know
it can sometimes be difficult toget the volume
ad justed properly when loading programs.

A new electronic device named W/-LOADmay
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be what you need to eliminate suchproblems. It
enables you to “observe” the signal level at
the ear jack of the cassette recorder. You may
then adjust the level for the optimum volume
setting.

If your cassette does not have an automatic
level control, it is claimed that the W/-LOAD
monitor will enable you to find the optimum
volume setting at which your cassetie recorder
will "save” your programs. And, it willgivea
positive "save" indication with most other
cassette players.

V/-L0AD may be mounted anywhere within
reach of its 16 inch connector, uwhich plugs
into the ear jack of a cassette recorcer.

The U.S. price is guoted as $20.95 plus
$2.50 for postage/handling. It is clalmed to
be fully guaranteed and to be available from: £
& & Fnterprises Box 6854, Silver Spring 0
20906.

VARIABLES LISTER

This is a cross reference program for the Radio
Shack PC-2 and Sharp PC-1500. It will 1ist ail the
variables used in a program, showing them in
alphabetical order (ascending ASCII). After each
variable name is listed, the line(s} where that
variable is (are) used will be shown. If a variable is
used several times within a line {such as in A=A+1}
then the line number is repeated the appropriate
number of times.

Tne program distinguishes between all four
possible variations of a variable assignment {i.e., A,
A(), AS()and AS).

A Jinked list was used to conserve memory.
Three major arrays are used by the program. T$
holds the variabies used in the cross referenced
program. M stores the starting node in the linked
list for each variabie name. O stores the linked list.

T$(n) = Nameofvariablen

Mn) = IndexinarrayO of the firstentry

- for the line numbers associated with
variable n
First fine number associated with
variablen.
Index in O of the next reference inO
associated with variable n. That is,
the next line number associated
with variable n will be stored at
O(LOZMN)). O2aMnY) holds the
index in O of the next reference to
the variable n. A value of zero in
o2 Mm)indicaies the 1ast
reference to that variable.

Consider the short example program here:
90 : REM TEST

100 : A=A=+1

oaMn) -
oeMn) -

¥
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110 : B - 12 Example Lse of T8 Mand ) Arrsy's.
120 : C~-B + 13
130 : D~ 14 T3 n o{1.n)0(2.m)
a0 :E=15 A 1 100 [ 2
150 : D=0 B 3 100 0
160 : END c 4 | {10 6
The accompanying dlagram illustrates how the = 5 b
T$,Mand O$ arrays in the Variables Lister program
would appear when processing the above example E 7 130 ; 8
program. 120 o
The arrays T$ and M have been dimensioned 10 140 | ©
25 and the linked list to 250. This currently limits 156 0
Program VariablesLister.
1808: REM "XREF" Q+2: G070 254 3108: IF (P>TJ0R ( 42688: NEXT 1
2018:CLEAR :T7=1:N @ We=T$(PJ) 423B:REM
=1:WRIT 18 2380: [F PEEK Q<&4 GOTO 3158 4248: RETURN
2820:DIM M(25), 0¢ 10R PEEK Q)8 3120:P=P+1 5008:REM "PRTLIN®
2, 258), T$(23 9@GOSUB 68282 3140:G0T0 38388 5802B:FOR I=17T0 T
Y%4 :Q=0+1:G0OTO 3150:REM 5048: P=M(1>: J=1:
2939:DIM N$(B)X36 2540 317@: 1IF P>TGOTO 3 LPRINT T$C(I)
2048:FOR 1=1T0O 25 2418:REN 340 5058:REM GOSUB /9
tMC15=8:Ts$(] 2430: W$=U$+CHR$ 3288:P=M(P) va
J="EINEXT 1 PEEK G:Q=@+1 3220: RENM 58/8: REM
285B:FOR 1=17T0 25 2458: 1F (&41<PEEK 3238: 1F 0<(2,P)=4 5888: LPRINT USING
@:0(1, 1>=0:0 QAND PEEK Q< GOTO 3288 "EEHEHE" ;0]
(2; 1>=0:NEXT g9@>0R PEEK 3250:P=0(2, P) Pt P=0(2, P
1 Q=824G070 24 32780:G0T0 3228 YaJ=J+1
2@880: Q=PEEK &’869 18 3280:REM 5118: 1F P<>@G0TO
*X256+PEEK &7 2480: IF PEEK Q=&2 3380:90(2, P)=N:0«(! 58’8
860 8THEN LET Ws s ND=L i N=N+] 5138: LPRINT
2120:9=0+5 =li$+CHR$ 3330:GOTO 3388 5148:MEXT 1
2148:REM PEEK Q:Q=0Q+1 3340@:REM 5168: RETURN

2160:N$(@)>=Ns$(B)+
CHR$¢ (PEEK @
p)

2178:0=0+1

21989: 1F PEEK G<>&
apeGoTo 2148

2220:LPRINT Ns$(@)
ILF 1:Q0=Q+1:
N$: (I 1}

2258: REM

226@0: 1F PEEK Q=%&F
FGOTO 2618

2280: ! =PEEK Q%236
+PEEK (Q+1):
Q=A+3: PRINT
L

2290: iF PEEK Q=&F
}AND PEEK <@
+1)=RABTHEN
LET @=G+PEEK
(@-1>-1

231@:REM

2328: 1F PEEK Q=%@
DGOTO 2368

2358: IF PEEK Q>8&E
STHEN LET &=

2518:P=]1:60SUB 39
Ba: Wg=""

2540 : REM

2350: G070 2318

2568: REM

2588: (0=0+]

2690: GOTD 2250

2618:REM

2630: T=T-1:LPRINT
"WORDS FOUND
T

2648 :N=N-1: LPRINT
"REFERENCES:
3N

2650: GOSUB 4p0A:
GOSUB 5P@8

2670: END

3889:REM "STOTRE"

38z20: 1F T>1G0TO 3
281

384D TS (THI=WH:MCT
J=N:G(1, N)=L

3A5P: T=T+1:N=N+1

3p78:GOTO 3488

3P82: REM

3P38: REM

3358: TH(TH=W$: M(T
)=N:0(1, N)=L

3368: T=T+1:N=N+1

33808:REM

3490: REM

341A: RETURN

4PB@: REM "SORT"

4028: IF T<=1G0OTD
4230

485Q:FOR I=1T0 T-
1

4R7A: K=1:0=]+]

41@8:FOR J=CTO T:
IF T$(K)>T#(
JITHEN LET K
=1

411A:NEXT J

414p: [F I=KpOTO 4
198

41687U$=T$(1):U=N
1)

4128:TH$(]1X=T$(KJ:
MCID=M(K):T$
(K)=Us$:M(K)=
U

4190:REM

POCKET COMPUTER MEUSLETTER

6088:REM "SP CHR*
6020: 1F PEEK Q<>8&
22G0T0 6118
6046: REM
6068: 0=0+1
6088: [F PEEK 8<()&
22G0TD 6040
6118:REN
65138: TF PEEK Q<>&
2660T0 6258
6158: REM
6178:0=0+1
6§19@: IF (PEEK Q>=
§&3@AND PEEK

Q¢=&339O0R ¢«
PEEK Q2>=8&4]
AND PEEK Q&=
84656070 613
5]

§220:0=0-1

6525@: REM

6268: RETURN

STATUS 1 1542
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Example RUINOf Vvariables Lister.
TEST

WORDS FDUND: S
REFERENCES: 8
a

igg 199
B

119 121
C

120
D

138 150
E

149

the program to processing 25 different variaoles
with no more than 250 total references. If these
dimensions are not satisfactory, they may be
altered. Remember, however, that increasing the
size of these arrays will decrease the amount of
memaory left available for an application program.
To change the dimension of T$ and M, change lines
2020 and 2040. Lines 2020 and 2050 are modified to
change the dimension of O

The program assumes that the first line of the
application program tegins with a REM statement.
The contents of this REM are printed as a heading
on the variables listing. It is a good idea to place
the name of the program in this lire.

The LCD contains the line nwmber being
processed during operation of the program.

Operation is straightforward:

1. Load XREF into memory.

Z. MERGE your program

3. RUNL

Thanks for this valuable utility program go
to: Digne Campbell 220 Houstan, League City,
TX 77573

VERTICAL LISTER

The SIDELISTER program published in Issue 22 of
PON introduced the concept of vertical printing of
BASIC program lines. As Mg/ Beckmay authar of
the article pointed out, his pioneering effort was
slow inoperation.

This program uses machine language to expand
tokens into a string of characters. It wiil provide a
vertical listing at about the same speed as a
reqular LLIST command.

Making the verticat Lister Cassetle

First enter the machine codes shown in the
accompanying listing using either POKES o1 a
monitor program. (As with any machine language

4 Issue 27  POCKET COMPUTER MEWSLETTER
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Program ML Partion of Vertical Lister.

7650 BS 24 ED 9
7654 F4 @] 8B 92
7658 BS S8 AE 77
765C 4F FD 88 CC
7660 99 BS 87 FD
7664 CA FD SA B4
7668 AE 77 4E BA
766C FB CD BA FD
7678 BA 45 28 45
7674 2A FD 88 CD
7678 19 48 FD BA
767C BS 36 51 44
7688 45 B? EQ 83
7684 @D B? @80 8B
7688 @7 FD 88 46
768C BS 91 8F 24
76928 FB 9a 28 45
7694 2A FD 88 48
7698 BB 40 54 45
769C BS @OF 8B 44
76A8 FD CA 45 0B
7604 893 39 B5 26
76A8 83 35 46 46
76AC 46 25 DS Sl
76B9 @S 45 B9 OF
7684 28 DF 28 AS
76B8 77 4E F9 A3
76BC 77 4F 16 91
76C0 87 20 16 89
76C4 B2 68 0@ 83
J6C8 B8 22 1A BS
76CC 28 51 S1 51
76D@ S1 62 FS 88
7604 93 A4 8B 83
7608 BS 20 S1 FD
76DC @A SE SF 44
J6ED 44 44 9F 49
76E4 84 B3 P8 08
J6£8 B? C8 91 53
76EC FD 10 E4 22

program, the correct entry of these codes is
absolutely crucial. Check your work.) Save the ML
program on cassette by executing:

CSAVE M "VERT LISTER (ML) A7650.876EE
Next, clear memory with the NEW command. Now
enter the BASIC portion of the Vertical Lister as
shown in the accompanying listing. Add this to the
same cassette using the standard procedure:

CSAVE "VERTICAL LISTER"

Using the Vertical Lister

Load the BASIC program you desire to have listed
into the computer. Make sure that STATUS 0 yields
a value of at least 455. That is the amount of space

required by the Vertical Lister program, including
the space it uses for the dimensioned variable A ).

-



Program BASIC Portionof Vertical Lister.

TR"UL"INPUT "G1Z2
E? ";S:GRAPH :
CSIZE S:ROTATE
1:9=5TATUS 2-
STATUS 1:31M A
$(3%X5-1)%X/6,5+
4;:X=216

2:CALL &2X65\A,a:C
=@

3:1F X=RGLCURSCR
(2, -576):SOREGN

- aX=216

4:X=X¥X-9%5!:
CLCURSOR (X, @)
LPRINT A$cCH:
C=C+1:1F C<3%5
15 Aas$cCOHGOTO 3

5:1F PEEK 0<235
GOTO 2

6:GLCURSOR (8, -5

765 TEXT
STATUS 1

196

Insert the cassette containing the two parts of
the Vvertical Lister program into the tape player.
Execute CLOAD M. After the machine language
portion as loaded, execute MERGE to bring in the
BASIC part of vertical Lister. Now execute the
command RUN “VL" and enter the desired print
size (1 or 2) in response to the prompt. Your BASIC
program will then be listed in vertical format. (Of
course, the Vertical Lister program itself is not
listed.)

Some Altematives

The procedure described above makes it easy to
procuced vertical listings of programs that you
have previously saved on tape. The Vertical Lister
program itself takes only a small amount of
memory ang thus takes less than a minute to load.
Furthermore, locating the ML portion in the strings
variable area means it is unpecessary to have
previously reserved memory space for it.

However, when used in the above manner, the
VL program can not be used as an aid in debugging a
program that is in the process of being developed.
This is because the MERGE of the BASIC portion of
the VL. program prevents editing of the lines of the
BASIC program that is under development. Also,
string variables E$ to N$ must be left alone, since
the area they reside in is occupied by the ML
portion of Vertical Lister. (Note that the use of
CLEAR would completely erase the ML portion of
VL, too!)

One alternative to this situation is 1o 1ccate the

ML portion of the program eisewhers. Indeed, the
ML toutine has been written so that it is
relocatabie without any modification to it. (Of
course, the CALL &7650 statement in line 2 of the
BASIC part wouid have to be changed to conform to
the new address of the ML rautine.) If Reserve
memory is not being used for anything else, it
would be a good place for the ML routine. Another
possibility would be to relocate the beginning of
the BASIC storage area using the NEW XXXX
statermnent. (The ML code for VL requires 159 bytes.)

If you desire 1o avoid the use of a MERGE In
order to leave the BASIC program in a form
whereby it can be edited, then the six lines of
BASIC programming used by VL may be loaded
prior to development of the program. {As an
alternate, the BASIC portion of VL canmanualiy be
typed in at any appropriate point.) Naturally, when
a MERGE command is not used to 1oad the BASIC
portion of VL, then Vertical Lister itself wii/ be
included in the vertical listing.

A closing note: This program only searches the
token tables of the PC-1500and CE-150. It will not
look for tokens in the CE-158 or other devices.
Hence BASIC programs that use statements unique
to such peripherals cannot be listed by VL.

This program developed by: AMardin Rober, 407
North 1st Averiie, Marshalltowr, 1A 50158,

THREE-DIMENSIONAL. PROJECTIONS

This program uses the PC-1500/PC-2 with its
printer to plot the projection of a three-
dirmensional object onto a plane. Two kinds of
projections are available. One is an ab/igue pro-
jection, in which the plane of projection is parallel
to the XY piane. In the second type, an axonomelric
projection, the projecting rays are perpendicular to
the plane of projection.

In either type of projection, the user selects the
direction of the projecting rays by inputting values
of L, M and N. These three values represent,
respectively, the X-, Y- and Z-components of the
direction that the projecting lines are to have. You
may think of (L.MN}as a vector in the direction of
the projecting lines. 4

Taking the points in the order in which they are
to be connected, the X-, Y- and Z-coordinates of
each point must be specified in DATA statements.
The letter S should appear in the DATA list to
indicate the s¢art of each sequence of points 1o be
connected. (its effect should become clear when
the accompanying example is studied) Use the
letter T as the [ast item in the DATA list to signal
termination of the drawing.
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AnExample

The truncated pyramid in the accompanying
diagram is shown with the X-, Y- and
Z~coordinates labeled at each of the points to be
connected. These coordinates appear in the DATA
statements in lines 100 to 103 of the program
listing. Note, also, the use of S and T in these
program lines. The letter S always precedes a
sequence of points that are to be joined by line
segments.

{5.5.0)

when the program is RUN, it first requests the
input of the letter Aor O. This indicates whether an
axonometric oy obligue projection is 1o be drawn,
Next, the direction of the projecting iines rust be
specified by L. M and N. Note that L, M and N
should be positive numbers. For an oblique
projection, the use of 7, 4 and 3 resuits inadrawing
with a fairly pleasing appearance. With
axonometric projections, the choice 4, 3, 2 works
well. (The “ideal” direction wiil depend on the
object being represented.)

Finally, the program requests maximum and
minimum values of X, Y and Z. These values
determine the portion of three-dimensional space
that is to be represented in the projection drawn.
They are not necessarily the largest and smallest
values of a coordinate used in the DATA
statements. To retain correct scaling, the same
size interval should be used in all three dimensions.
To illustrate: the minimum values of X, Y and Z
might all be zero, with the maximum values stated
as 20, even if all three do not attain that value. (Of
course, there may be cases where it is desirable 70¢
to use the same scale in all three directions.
Perhaps a magnification is wanted in one
dimension, for example.)

If you desire o re-execute the program. it is
not necessary to re-enter those values that are not
being altered. For instance, if you want to change

& Iscue 27  POCKET COMPUTER MEUSLETTER
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Program 7hree-Dimensional Projections.

18: INPUT *Type of :GOSUB 8@:LINE
proj CAZ0X7? " -¢HC, VT : GOTO
Haks 41

11: INPUT "Birecti 43:READ X, Y; 2:
on: L? ";L, "M7? H0SUB B64A:
"iMy UN? "3iN GLCURSOR (HC, U
12: INPUT "Min X? Cr:G0TD 41
"1Q, "Max X? "; 44:GLCURSOR (@, -8
B A): TEXT

13: INPUT "Min Y7 S@:PRINT "Key ENT
";Cs "Max Y? "3 ER to list inp
0 uts"”

14: INPUT "Min 27 SZ2:LPRINT "L=";L:
";Ey "Max 27 "3 LPRINT "M=¥;M:

F LPRINT "N=";N;
20:CLS :IF A$="A" _ LPRINT
GOTO 30 53FLPRINT "Min X=

21:K1=216/C(L+M):K "sAILPRINT "Ma
41=0 x X="3;B:LPRINT

22:XH=K1¥M/ (B-A): "Min Y=";C:
YH=Ki¥L-(D-C): LPRINT "Max Y=
XU=K1¥N/(B-A): PsD:LPRINT "Mi
ZU=K1XL/(F-E>: n Z=";E:LPRINT
YU=0:GOTO 48 "Max Z2=";F

30 K1=L¥L+M¥M:K2= D54:END
21674¢2%K1):K3 68:HC=XH¥(B-X>+YH

=KZ27f (K1+N¥N>: X (Y-C): UC=XU%(
K4=108-K2%(L+N B-%)+YUX(D-Y)+
)2 ZUX(Z-EJ:

31: XH=K2%M/(B-R): RETURM
YH=K2¥L-¢D-C): 188:DATH 5,8,8,8, 3
XU=K3XLXN~-(B-A ,0,8,5,5,08,0,5
) 1 YU=K3%MkN~ (D , 8
-C):ZU=K1%K3-/¢ 181:DATA 8,8,08, 1, 1
F_E) 533 4, 13 3; 4, 4’3

4Q:S=1F99: T=2E99: 182:DATA 1,4, 3; 1,1

GRAPH : 13,545 1,3,5,0
GLCURSOR (K4, - 1 8
2789 :SORGN 183:0ATA 5,4, 4, 3,5
41:READ X: IF X=T 15,85 1,4,3,8
GOTO 44 15,8, T
472: 1F X{SREAD Y, Z STATUS 1 87’8

just the direction of view, simply key ENTER
without data when the prompts appear for the 1ype
of projection and the maximum and minimum
values.

After the drawing has been completed, you
have the option of keying ENTER to print out a
listing of the parameters used in the drawing.

Special Cases
An obligue projection having a foreshortening
factor of 1/2 is called a cabinet drawing. An
exarnple of a cabinet drawing may be produced by
using L = 10,M =  and N = 3 in the program.

An Jfsometric projection is an axonometric



Example RUNS or 3-0imersional Frojections.

L= 7 L= 4
M= 4 M= 3
N= 3 N= 2
Min X= @ Min X= 4
Max X= 3 Max X= 5
Min Y= @ Min Y= 19
Max Y= S Max Y= 5
Min Z= B Min Z2= B
Max 2= 5 Max 2= 5

projection in which the projecting lines make equal
angles with the X-, Y- and Z-axes. This Kind of
projection resuits when L, M and N are equal.

This program provided by: Aoriin Raber, 407
Narih 1st Averue, Marshalltowr, 14 50158,

COUNT-DOWN TIMER PROGRAM

OK, all you PC-1/PC-1211 fans, here is a little
routine that will enable you to use your PC as a
timer that beeps when a specified interval has
elapsed:

10 BEEP 1PAUSE = TIMER PROGRAM"

20 Y=-12099.24205

30 INPUT "TIME (HMMSSET:W=INT(Y*DEG
T + 80000 - 2)

40 W=W-1:IF W>80000 GOTO a0

50 BEEP 3PAUSE "TIME IS UPMGOTO 50

100 "C*PAUSE “CALIBRATION ~->USING

110 INPUT “TRUE TIME(HMMSSE™S

120 X=DEG T/DEG S:X=X*Y

130 PRINT "NEW Y- "XEND

Exampie Run

want 10 know when exaclly 14 minutes and 35
Seconds have elapsed? Start the program with &
RUN command:

RUN
TIMER PROGRAM

TIME (HMMSSY 27435
.. .. 14 minutes, 35 seconds later . . ..

TIME 1S UP!

Calibration

If, after a trial run of a few hours, you find that the
tirner is off, you may calibrate the program against
another clock or watch. Say that on a test run of
exactly 3 hours, you find that the program starts to
beep after a true time of 2 hours, 59 minutes and 37

seconds. Just run the catibration program as shown
here:

RUN 100 (or SHIFT/C in the OEF mode)
CALIBRATION —>

TRUE TIME (HMMSS) 25937

NEW Y= 12125.06395

After executing the calibration routine, you would
need to place your PC into the PRO mode and
change the calibration constant Y in line 20 to the
new value. Your PC will now be custom-calibrated!

Sharp PC-1250/1251 and Ragio Shack PC-3
owners: setting Y =46141.17733 in lire 20 seems to
yield pretty good results for this program when
installed in one of these models. You should be abte
to tweek the timing up, if necessary, using the
calibration subroutine. Try it!

You can use your portable timer to co a three—
minute egg, remind you when your parking meter is
about to expire or when it is time to gracefully exit
from the speaker's podium!

This program was skillfully crafted by: Emerich
Auerspacher, 41 King Street #2. Bellevilie. NJ
7158
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FROM THE WATCH POCKET

where are the 16< RAMs? On the way, is the latest
word, and expected to be available in the U.S. by
mig-September. The list price is still quoted as
$169.95. Be careful if you plan to upgrade toa 16K
module and are using machine language routines. [t
may be that the 16K module is addressed such that
it would not be compatible with your present
address-dependent machine language programs! [f
you use strictly BASIC programs, however, you
should be able to simply plug in the new leK
module and load and execute programs with
nothing to worry about except how to use up all
that lovely RAM!

Of course, the introduction of the new 16K
modules is likely to put the heat on anybody
thinking about producing some kind of better
program/data loading device. Filling up all that
memory using an audio tape recorder can take 20 -
30 minutes. That can begin to get a bit aggravating
* for those who are trying to use PCs to save time!
where is a nice wafer drive or anv/vng that will
guickly load stuff into a PC-2/PC-15007

Interested in trying to make money with your
computer? Computer Business Information
Exchange, 2.0, Box 4758, Santa Barbarg, 04 93103,
has a catalog describing some 100 reports that give
information on using a computer to make money.
write to them and ask for their catalog. Or, you
might try phoning them at (805) 963-9580.

Ruay M FHunger at RMH Computers, 2.0 6ox
421, OH-6030 Ebikor, Switzerland says they have
kits available that will act as an interface between
the CE-158 RS-232 connector and a Brother
EP-20. The EP-20 can then serve as a computer-
driven printer.

The Radio Shack Model 100 portable continues
to receive much pratse. A college in Texas, Dallas
Baptist College, has issued a requirement. that a//
entering students (in all disciplines, not just
science and engineering) be equipped with their
gwn Maodel 100. Students pay for the unit through a
special registration surcharge that 1s spread over
four semesters. A coliege spokesman said in
adopting the measure that: "Computer literacy is
not an option for the educated man or wornan of the
1980's. It's a requirement.” A college spokesman
also added: "We looked at eight or nine other
computers that either fit in the pocket or in the
priefcase. Radio Shack just simply did the best
all-around iob for the price.”

‘D'
P.0. Box 232, Seymour. CT 06483
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Speaking of briefcase portables, it seems that
the Sharp PC-5000 will not arrive in September.
The latest word 1 have gleaned from unofficial
sources is that it may be available Dy December.
That should be just in time for it ta land smack in
the middie of a lot of other rumored entries 1o the
field. The grapevine is now whispering that even
outfits like Apple and Cornmodore are feverishly
working on candidates for the "notebook™ class.

1 have heard that Sharp will soon be releasing a
ROM programmer that will enable small businesses
to "burn” their own PROMs. No solid information on
capability and prices yet, but 1 have heard figures
of $1500 for the system, $50 to $60 each for the
PROMs. Figuring a markup of 2:1, that would mean
software suppliers would have to be reselling ine
ROMs (with software installed) for $150 - $180
gach. Whew! Can the market bear it? If you think
s0, ask a Sharp representative about it.

Sharp is also apparently on the verge of
releasing a combination calculator/computer with
a lot of transcendental functions available directly
from the keyboard. I understand it will be called
the model EL-S500. That indicates that it is
considered part of their “calculator” (versus
"cormputer”) line. [t seems o be similar 10 a 1250
with souped-up capabilities. The price will tikely
be $39.95 in the L.S. It seems there will also De @
little printer made available for the EL-5500 that
may seil as low as $70.00. Could it be that this little
unit may also work with the PC~1250 in apinch? It
would sure save sgme money over the CE-125 if
that turns out to be the case.

Say, ¢i¢ Sharp scole one on Tandy? Radia
Shack's PC-3 is a custom copy of the PC-1250.
Now word is that Sharp will provide LL5. Customers
with a PC-1250A, which 15 known as a 1251 outside
the states. This 4 version of the 1250 may be s0ld
at about the same price as the Shack’s PC-3. That
should do wonders for their FC-3 sales.

By the way, note the $119.95 price on ~adio
Shack's Printer/Cassette Interface for the PC-3.
Say, do you suppose you could just piug a 1250 into
that and save $50 over the list price on the
BE-1257

Next issue POV will increase to 16 pages. This
will necessitate our switching from first class to
third class mailing. 1f you want 1o recelve your
copy of PONVIn a timely manner, then please make
sure that the address snown on the latest mailer is
current. Third class mail is returned to the sender
for remailing rather than automatically being
forwarded by the postal service. Thus, it is vital
that we have your correct address and that you
keep us informed of any changes. Please forward
any change of address notice 1o the attention of our
Subscription Department.
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GAVILAN READYING MOBILE COMPUTER

Gavilan Computer Corporation, of Campbell,
California, is completing 18 months of
development work on an exciting new highly
portable "mobile” computer. Self-contatned, and
weighing just 9 pounds complete with batteries
that will provide eight hours of operation, the unit
1s described by the firm as "a complete mobile
office in a briefcase for executives and
professionals.” Measuring just 11.4 by 114 by 2.7
inches, the unit does indeed fit with room to spare
inside a standard business briefcase.

Photo Gavilan and Frinter Fit in a Briefcase.

Perhaps the most exciting feature about the
unit is the simplified human interface. The user
commands the machine through an integrated
touch panel which is described as a "solid state
mouse.” Merely touching a finger to this panel
causes a pointer on the display screen to follow its
motion. wWhen the pointer highlights a desired
choice, the operator just lightly taps the panel to
invoke the selection. The ability to visually
maneuver objects on the screen by using a singie
finger gives users the power to quickly become the
system's boss.

The $3,995.00 basic system includes 32K of
user RAM memory, 48K of system software, a
built-in 3.5 inch floppy disk (320K formatted), a
built-in modem, full ke d and 10-key
numeric pad, 8 line by 80 column LCD dispiay, an
external battery charger, and the revoiutionary
"finger mouse™ panel. A strong complement of
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software is also supplied at no additional charge. A
Gavilan operating system, S Gavilan application
modules and the industry standard MS/DOS
operating system are included. The Gavilan
application modules, supplied on plug-in capsules
that are about one-half the size of a package of
cigarettes, include a spreadsheet, a forms
processing data manager, word Pprocessor,
communications controller, and a so-called
"portable secretary.”

The system can be expanded to include two disk
drives, have up to 336 Kilobytes of memory and may
be equipped with a portabie printer unit that
weighs just five pounds. Other options Include an
accoustic coupler for communicating over
standard telephone lines, a vehicle power adapter
for operating the unit from a car, and plug-in
memoery expansion capsules that may contain 32
kilobytes of RAM, ROM, PROM or EPROM or
combinations thereof. The capsules also hold their
own lithiwm batteries which provide up to one year

Photo Gavilan Computer, Printer, Moauies.

of RAM backup capability.
The Software is Revolutionary

working with computers can be a complex and
frustrating experience, especially for beginners.
The special human interface software and finger
mouse built into the Gavilan mobile office makes
using the computer easy for everyone. Here is how
the system operates:

The user plugs a smail module, called a capsule,
containing the application program (actually on an
integrated circuit) that he or she wants to use (or,
alternately, inserts a microfloppy diskette into the
butlt-ir disk drive).



The user presses a "view" button on the control
parel. This immediately causes a "desk-top” o
appear on the screen. The desk-top uses icons,
(symbols) and names to show the files and
docurnents avatlable to be worked on.

To indicate a selection from the desk-top, the
user simply places a finger on the touch panel that
is immediately beneath the display screen. Moving
the finger along this panel causes a pointer tomove
on the display. When the pointer highlights the item
wanted, a tap on the touch pad causes the
document to be activated. it is not necessary 1o use
cursor keys or memorize codes, document or file
names in order to get the computer to operate.

The 8-line liquid-crystal display permits a data
file to be easily scrolled left, right, up or aocwn
using scroll buttons on the control panel. There is
also a system-wide command called zoam that is
rather unigue, [t condenses an entire document so

that it fits on the screen providing the user with an

overview of the document’s format. Any section of
the docurment may then be accessed by using the
finger rmouse 1o Move a "window™ over the desired
area and then tapping the control panel.

Help is available at any time from the computer
itself rather than having to refer to a manual or
instruction book. Touching the HELP button on the
control panel invokes an overiay that presents four
basic questions: What just where am 1?7
what is this [ am seeing? What do 1 do next? The
finger-controlied pointer may then be used to
select any of those guestions for answering. The
computer responds appropriately for the context.
The system can also provide definitions of the
function buttons ang menu selections, if needed.
The net result of this constant on-line assistance is
that it is not necessary to carry along a user's
manual ar operating guide.

The Gavilan Capsuleware application programs
providged with the unit are fully integrated. That
fneans that the interface between the user and the
programs operates similarly for all programs. As
long as all the desired application modules are
on-line (Up to four capsules may be installed at one
time), information may be transferred from one
application to another. For instance, if the useris
writing a financial report, spreadsheet values may
be written directly into the text without having to
load a separate program. Altemately, if the
spreadsheet figures are updated, the corresponding
figures in the text rteport will be revised
automatically!

The five fully integrated application packages
provided with the Gavilan mobile computer are
briefly summdrized as follows:

Capsuleword -~ provides full word processing
capability including text editing, formatting and
printing. Standard text or letters may be stored,

recalled and modified. Features include global
word search and replace, move/copy biock, word,
sentence and paragraph. Multiple fonts, page and
paragraph formatting.

CapsuleCalc -- provides spreadsheets for
laying out financial and other calculations,
automatic recalculations, ability to include and
print results in reports and other documents.

CapsuleOffice -- provides “to da” list, time
recording, expense reporting, call reports, routes
and schedules, appointments, tickler file and
activity reports.

CapsuteComm ~-- provides ability-to access
commercial and proprietary data bases to inguire
and select standard news, stock, library, events,
airline schedules, hotel availability, games,
corporate mail, etc. Allows communications
between similar or dissimilar computers,

CapsuleForm -- provides the ability to design
user-specific forms for data entry and printing.
The fields associated with the form may be simply
data entry fields or fields that are created as a
result of arithmetic operations with other fields.

High-Powered Development Team

The Gavilan machine has been put together by an
impressive developrnent effort. Its design has been
spearheaded by the founder and President, Manny
A. Femandez, who was formerly head of
worid-famous Ziloq, Inc., of Z80 chip fame. F. John
Zepecki, Vice President of Hardware Engineering,
previcusly directed system development at
Magnuson Computer Systems. Jobnt P. Banning,
Ph.D., Vice President of Software Development,
who also was a manager at Zilog, was instrumental
in developing new computer architect for Amdahl
Corporation in the past.

The development work has been fully supported
by some 85 million doliars in venture capital
financing and a 12 million dollar credit line with
Bank of the West (of San Jose, Califomnia).

Competitive

The U.S. list price of $3995.00 complete with the
Capsuleware software, the bullt-in floppy disk,
comrmunications modemn, and the remarkable
“finger mouse” control panel makes this an
attractively priced unit. While priced modestly
sbove a comparably equipped portable, such as the
Sharp PC-5000, the highly integrated software,
ease of use, compact size, and fact that the
manufacturer is US. based, will likely make it
highly attractive to many prospective portable
computer users in the United States as well as
elsewhere.

To obtain additional information write to:
Gavilan Computer Corporation 240 RHacienos
Averrses, Camplell, CA 95008.
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CASIO FX-802P INCLUDES PRINTER

casio. Inc, 15 Garaner Road, Fairfiela N 07006,
has recently introduced several pocket computers
that sport a built-in 20-character thermal printer.
Of interest to scientist and engineers is the model
FX~-802P. This unit is similar in most respects toa
model dubbed the PB-300, except that it makes a
number of transcendental functions available at
the stroke of a special function key.

The unit weighs in at a reported 5.1 ounces with
batteries installed. The printer section is powered
by its own rechargeable nickel-cagmium batteries
that can print about 3,000 lines per charge. The
computer is powered by a pair a lithium cetlls that
provide roughly 100 hours of operation. The PC
rmeasures 3/4 inch high by approximately 7 inches
ih width and 3~1/2 inches in depth. At this size it
pretty well “stuffs” a pocket.

The 5 by 7 dot-matrix LCD display has 12
character positions for displaying text or numbers
in 10-position signed mantissa format  or
8-position mantissa, 2-digit exponent fashicn. {All
internal calculations are to 12 mantissa digits.} A
total of 114 characters, including upper and lower
case letters of the alphabet can be represented on
the display. In addition, the display has individually
controlled legends for indicating the status of the
unit. These legends include: EXT, RUN, WRT, DEG,
RAD,GRA, TR,PRTand STOP.

Fifty-five keys, including function and shift
buttons, make up the ASCII encoded keyboard. Ten
of the keys are arranged as a numeric keypad and
are bordered by the most commonly used
mathernatical operators: plus, minus, multiply and
divide. Alphabetical keys are arranged in standard
typewriter QWERTY format. There is alarge space
?ar at the bottom of the keyboard, which is unusual

oraPC.

The unit is programmable in a version of BASIC
that includes many functions such as square roots,
powers, trigonometric and inverse trigonometric,
logarithmic, exponential and generation of random
numbers. User memory provides for 1,568 program
steps and may be partitioned into 10 separate
programs.

An excellent introductory BASIC programming
manual is provided with the PC. This is a well
written publication, not a stilted translation that
sometimes accompanies imported PC models.
There are about 15 simpie program included in this
publication. A second, more sophisticated manual
of about 150 pages filled with applications
programs is alse inciuded with the unit.

A rapidly expanding libary of programs is being
made available on cassette tapes. These are loaded
via the optional model FA-3 tape recorder
interface.

The ULS. list price of the FXX-802P is $150.00.

Photo Caslo FX-802P Pocket Cormputer with Buiit-in Therrnal Printer,
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CASIO SOFTWARE MODULES

Casio has announced the availability of an entire
series of programs on cassette for the FX-700P and
FX-802P. The following is a list and brief summary
of the capabilities of those said to be on the
market. Casio claims more programs are under
development.

Business/Finance

7ravel Pak: Accurnulate expenses in up to 10
categories. Prints out each entry and category
totals. Organize travel expenses. $19.95.

Decision Evaluator: Computer will analyse your
probiem based on given variabies, Qutput preducts
your probability of success and control, $24.95.
Days & Dagtes: Caloulates the day, date or calendar
in the future or past. $19.95.

Financlal Analysis I: A sexies of 9 programs may be
used 1o calculate present and future values,
annuities, periodic withdrawel and term of IRA
investrments. $24.95.

Financial Analysis /I: Borrowing analysis using
bank methods. Barnkers and bank customers would
use this program to calculate loan values, yielding
same values as bank’s computer. $24.95,

Mortgage Amortizetion: Determine payments of
loanusing amortized values. $29.95,

Mortage Analysis: Shows mortgage acceleration
obtained by adding payments that reduce total
payout. Also compares time payments to yield best
mortgage value. $29.95,

nstallment Sales Package: Caloulates premiums
related Lo the purchase of cars, houses, businesses,
etc. $39.95,

Relai] Sales Package: Tracks commissions, daily
sales totals, product discounts. $19.95.
Malrix-Cale: Spreadsheet information from rows
and columns Is input and “what-if" variations may
be made to obtain various outputs. $29.95.

word Frame: General purpose filing system that
allows sorting of long fields of data. $24.95.

Bk Facksge: Calculates loan values, early
withdrawels, Ioan payments. penalties, etc. $39.95.
Auto Dealers Package: Calculates leasing rates,
pricing of cars with loan variations, down payments
and financing terms, etc. $39.95,

Real Estate Fackape: Calculates retail value of
houses, bulldings, businesses based on square
footage, May be used on commercial or residential
property. Calculates payments, $29.95.

Yanstick: Analyze sales performance against
monthly and yearly sales goals/quotas. For sales
people and management. $24.95.

Educationat

Guess Agaln: Science, geography, trivia, history.
An accompanying book gives the guestiong, the

. —

COMpULer checks your answers. $14.95,
Alphabetizer: Learn alphabetizing. Store your
favarite names in proper order. Presented in garme
form. $14.95.

Woras: Hangman and word scrabble provide a way
for children to learn as they play. $14.95.

NMaih for Kids I Four different levels of difficulty
for grade levels three through six. Randomly
presented examples teach and test in one
operation. $14.95.

Math for Kids /I: ™More questions and higher
difficulty levels. $14.95.

Scramble:  Advanced word game helps teach
spelling and tests powers of concentration. $19.95.
noerstanalng fnffatiorr Calculates value of
maoney yesterday, today and tomorrow. Shows 1oan
paybacks in terms of real dollars. $19.95,
Electronics:  Leam principles of electronic
calculations. Presents useful eguations such as
Onhm's Law, log functions, power calculations, ete.
Can also be used in designing and solving
electronic circuits. $24.95,

Games/Entertainment

Cocer/Decager: Secret code generator puts your
message in a special code. Information is retrieved
using your own password. $19.95.

Executive Decision Maker The computer helps
you with decisions. $14.95.

Game Pak 1 Vegas-type games - jackpot slots,
Hi-Lo, Mindbender. $14.95.

Game Psk 2 Blackjack, dice games, golf and
rocket game. Uses LCD computer graphics. $14.95.
Reflex: The computer tests your reactions. $14.95.
Fuzziles: Cryptogram, assorted puzzles, thinking
garmes. Used with ying bookiet. $14.95.
Agvarnced Fuzzles: Concentration and other board
games to test your brain power. $19.95,

General Interest

Fersonal Finance:  Checkbook, simple loans,
calculation of monthly payments. $19.95.

Laan Analysis: General loan analysts, add-on
interest, declining batance loans. $14.95,

Budget:  Provides for twenty~two categories,
shows under/over budget, year-to-date, adjusts
budget to real spending, creates end-of-year
report that may be used on income tax form. $19.95.
File: General purpose file system allows user to
set up any flle structure for phone nurnbers,
products, names, etc. $24.95.

Biorfiyi/yns: Generates a chart of predicted good,
bad and marginal days. $19.95.

Smart Shogper:  Allows price versus guantity
evaluation. Alsc useful for shopping, car loan,
credit card payment cormparisons. $24.95,

Coypon Cligper: Know what Coupons you ¢an use
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by asking your computer. Tallies coupon values and
tells how much is saved. $24.95,
Metric Converter: Converts between measuring
systems. $19.95.
Score Kegper: Keep score on the golf course, at the
ball game, playing cards, etc. Works with almost
any kind of scoring game. $14.95.
Home Inventory: Maintain a computerized list of
valuable items, serial nurmbers, date of purchase,
value. $24.95.
Aviation: Complete flight package. weight and
balance calculations, general navigation, fuel
consumption, flight time, drift angie, true air
speed, corrected heading and more. Use the
computer print out to fill out flight plan. $28.95.
Teachers Pet: Monitar class performance and that
of indiviguals. Cornputer plots grade/performance
curve. Data stored on tape for updating. $24.95.

M
e —
Boot Strao: Compares tax-free investiments versus
self-funded non tax-free investments. Comparison
shows real yield after taxes. $24.95.

Programming the FX-700PAFX-802P: Tnstruction
book, data casselte and voice tape introduce
programming. Examples in the book are followed by
the computer. $29.95.

Agvanced Agplications ang Congepts: lity
routines are provided and explained. Use as is or
modified in your own programs. $29.95.

Math Frame: Flexible formula format aliows
variations in formula inputs. Results are then
calculated. Up to three variables may be aitered
simultaneously. $24.95.

Base Conversion: Convert one base value to any
other base (in the range 2 - 20} via base 10. Canbe
loaded with other programs. $19.95.

USING THE CE-158 (RS-232C) INTERFACE

Robert E. Fleux, P.O. Box 72, West Bamstable, MA
(7668, has gained some valuable experience with
the Sharp RS-232C Iinterface {CE-158). This
interface enables the Sharp PC-~1500 or Radio
Shack PC-2 to operate an external printer or to
connect to a remote computer via telephone. This
latter procedure permits linking into such
networks as The Source or CormpuServe. Many
people feel the manual furnished with the CE-158
is difficult to understand. This article is intended
to assist those who may have problems getting the
RS-232C peripheral to operate. It is based on
practical experience.
Compatability
when purchasing an RS-232C device, it Is
advisable to buy one of the same brand as your
computer. Although the RS-232C ports on both the
Sharp and Ragdio Shack are the same and will work
interchangeably, the computer keyboards differ in
layout. A keyboard template is provided with each
brand-name R3-232C peripheral which is intended
to fit the keyboard of the matching computer. If
you cross brands, the template will not fit your
computer keyboard. /Note thet while the RS-232C
ports are joentical, the Shalp unil provides an
aaditional paralle] port for directly ariving &
Cenntronics type printer, -N.w.J

The RS-232C port will route information to a
full-size external printer without additional
accessories. However, if you wish to use the unit to
communicate via telephone, you will also require a
rmodem. The J-Cat Modemn by Novation, Inc., will be
discussed in this article.
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Operating an Extermnat Printer

Connect the RS-232C device to your computer
following the instructions in the manual, which are
clear. Be sure your computer is turned off. Plug
your printer into the top (parallel) connector. If you
intend to use a modem, plug it into the RS-232C
(bottom) connector. If you are using a J-Cat
modem, be sure to make the connector pin change
described on page 6 in Issue 24 of PCN. Always
apply power to the computer first, then tum on the
remnaining peripherals.

The computer is only able to direct an extemal
printer to output a line length of 74 characters.
while a full line actually consist of 80 characters,
the software uses some bytes for program line and
print directions. The program permanently stored
in the CE-158 ROM controls the length of the
printed line as well as whether lines are single or
double spaced. Other options are possible as
discussed in the manual. The essential element in
routing print instructions to an external printer
instead of the CE-150 printer is the use of the
command OPN "LPRT™ with the computer in the
RUN mode.

A Simple word Processor

Switch to the PRQ mode to type in the desired
text. In this mode the computer is acting as a word
processor. Each line must be numbered, as in
writing a program, and each line number should be
followed by a print command. For example,
LPRINT" will cause the printer to start aline at the
left hand margin. The command LPRINT TAB 57
will cause the line to be indented five spaces.



M
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These print command may be setup on the softkeys
under one of the three Reserve Mode sections. To
skip one line, as between paragraphs, use the
cormnmand FEED 1.

For additional control over the printing layout,
use the CONSOLE command. This command can
only be Issued after OPN "LPRT". when the PC is
turmned on, the default state of the CONSOLE
command is 80,1. This means that the line length is
set at 8D characters and lines are single spaced.
For shorter lines, substitute the number desired in
place of 80. To double space lines, issue the
command CONSOLE 80,11.

when you are ready to print your text, switch to
the RUN mode. Type RUN and press ENTER. (Be
sure all peripherals are turned on and that you have
entered the OPN "LPRT" command.)

Telephone Communications

Install the J-Cat modem according to the
manufacturer's instructions (with the addition of
the pin change mentioned earlier) when the
modem is not in use, keep the Manual/Auto
selector switch on Manual. If this is not done, the
telephone may not recelve normal incoming calls
or be abie to properly make outgoing voice calls.

Since everything is reset to cefauit vaiues
when the PC is turned off, it is necessary to set up
the computer for terminal operations each time
you wish to use the communication facilities. 1
believe it is best to print the received data Dy
dumnping it from the receiving buffer (where it is
stored as it comes in). Otherwise, the material will
be lost when you end the terminai operation. This
method also eliminates the prolem of missing out
on information that crossed the display too fast 1o
be properly comprehended. The following initial
entries shouid be made with the computer in the
RUUN rmode in order to prepare the PC for temninal
mode operation. (Concluge each directive by
pressing the ENTER key.)

1. Enter OPN"LPRT".

2. Enter the CONSOLE command if line spacing
is to be other than single spaced and 80 characters
per line.

3_Enter the communications directive for the
computer as follows: SETCOM 300,7 E1. (Verify by
entering COMS.)

4. Enter the printer control instruction as:
SETDEV PO. (Check by entering DEVS)

S. Enter TERMINAL to switch to the Terminal
mode. (Do not enter the Terminal mode by using the
DTE command as this appears to set the PC
improperly.)

when the Terminal mode has been entered the
display flashes the message:

ENTER MENU SELECTION

M

This is followed by:

Terminal: Ent Aut Quit

Now press the SHIFT key, then the scroll up
key. Amenu should appear on the LCD that reads:

Output: Ext Trc Dsp Etx

Press the softkey under Ext. The disptay will
now query: EXT. PRINTER OFF? (Y/N). Type N and
press ENTER to select the external printe. Then
tap the scroll down key until the original menu
(Terminal: Ent Aut Quit)appears again.

Press the softkey underneath Ent and the
cursor {a dash) will appear on the LCD. This
indicates that you are now in the Terminal mode
and that the PC is ready to operate as a terminal.
After setting the J-Cat rnodern appropriately, you
may dial a distant cormputer.

To set up the J-Cat, place the selectar switch
on Automatic. Pick up the telephone handset and
dial the number of a remote computer. After the
normal ring tone, you shouid receive a connect tone
which is usually a high-pitched steady whistle.
when you hear this connect tone, press the Connect
key on the J-Cat. This will produce a loud hum and
both indicators should light. Hang up the phone.

You should now be able to receilve messages
from the computer you dialed. Additionally,
messages that you type on your keyboard should be
transmitted to the remote computer. If youare ona
network such as Compuserve, follow their sign—-on
and operating protocols.

Dumping Received Data to a Printer

All of the data received from a remote compter
goes into a buffer. (wWhen the buffer overfiows, the
earliest data is dropped.) When you disconnect
from the remote computer, but while still in the
Terminal mode, you can recal! the contents of the
buffer by using the scroll keys. If you press SHIFT
and the scroll up arrow, you will see the top line
stored in the buffer. From this position you can
dump all the data in the buffer to the printer. Just
press the key marked PRINT on the template
{softkey number three).

Exiting from Terminal Operation

when you want to exit the Terminal mode, press the
BREAK (ON) key. The criginal Terminal menu will
gppear on the LCD:

Terminal: Ent Aut Quit

Press the softkey underneath Quit (F6) and the
PC will return to the RUN mode.

Don't forget to set the select switch on the
J-Cat back to Manual!

Once you have used this procedure a few times,
go back and re-Tead the manual. You will probably
find that many parts of it will become more
understandable as you gain experience.
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RS-232C INTERFACE PRINT FORMATTER

A limitation of the Radio Shack RS-232C Interface
is the inability to change the 18 column, CSIZE 2
output format while in the Terminal mode. This can
be particularly frustrating when dealing with
numeric data formatted for 40 or 80 column
printers because of the wrap-around feature.
However, the data stored in RAM can eventually be
accessed using BASIC. From there, it can be output
to a printer in any CSIZE or format desired.

This program, provided by Rovert Stock, 304
Horseshoe L ane, Downingtowry, £A4 12375 serves to
simulate a print spooler. (A "print spooler” is a

Program RS-232C Print Fammaltter.
18:" "TEXT :CSI1ZE ? M32iCLS %=

L2 INPUT 5257 212-2%6
“5L$:G0T0 L G10.GRAFH :

1SCEND CLCURSOR <X, 8>
20 "SETYCLS K= $SORGN (RAOTATE
STATUS 2:60TD 1.C512E 2
18 BZ28:X=@8:=8.(=0: M=
23 "BOCLS tWAlT (B:C0TO 688
A:PRINT " == 6320 1F COMLET M=C:
€1 €13 (26 F I MyiedrZXLET
RT SIDE" M=84./

38:F=Aa5C INKEY$ - 542:0=0.X=X-2%14:
168: IF FCIOR FD CLCURSOR X, &)

6THEN 38 65F: L=L+1:1F L=INT
35:CLS (GOTO 128% (28/2>2G05UB 67
F G
180: N=ASC INKEYS$ ! B8R:RETURN
P=PEEK K 670: L=0:%¥=B:V=-(2x%
112: 1F N=12THEN MG, 4):
PRINT CHR% P, CLCURSOR (X, ¥
K=K+ P SORGN (i M=0.
128:1F N=13THEN 25 RETURN
138: G070 19208 68O IF C>(B4-7)
280:K=Kk-1:GOSUB 45 LOSUB 638
B:G0TO 25 639: P=PEEK K:
3PP K=K-13: GO5SUR 4 LFRINT CHR3$ P
S@:GOTO 25 7880 1F P=13G0SUB §
dp@: K=K-26:005UB 4 39
90:6G0TO 25 AlB:C=C+1: K=K+ 1:
453@:S=K:FOR J=1T70 COTO &68R
23 728 "SAUETCLS

INPUT "Filernam
e? ",F&; (S5AQUE
ME$;STATUS 2,

460;: J=PEEK S:PRINT
CHR$ Q;:5=5+])
478 NEXT J:WAIT

PRINT CHR$% STATUS 3:GOTO
PEEK (S5+13: A %)
RETURN /38: "LOAD"CLS

INPUT "Filenam
e? ";F$:CLOAD
MES$;STATUS 2:

598: P=PEEK K:
LPRINT CHR% P;
518: 1F P=]3THEN LF

1:7TpB A COTO 19
220 K=K+1: 607D 388 STATUS 1
6688: INPUT "CSIZE = 768
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portion of a program that handles data as it is being
prepared for output. It places the data into a buffer.
On large computer systerns the buffer is generally
in disk memory.) The program permits scrolling
through the data, forwards or backwards, by full
and half screens or by single characters. The user
may print at CSIZE 1 in the normal fashion.
Alternately, "sideways” printing may be invoked at
a 42 character width for CSIZE 2 or 84 character
width using CSIZE 1. (The sideways printing routine
is derived from Mel Beckman's Side/iséer program
that appeared in Issue 22 of AOWV.) This program
also enables the user to save and load data using
cassette tape.

Operating Instructions

Run the program by pressing DEF/SPACE. At the
»>>7 prornpt, input SET and press ENTER {0 zero
the spooler and initialize the printer. Alternately,
type GO and press ENTER to see the Command
Menu;

==) (<1 <13 <26 PRT SIDE
Select from the menu as follows:

Press F1 (==>) to scroll forward through the
data in the buffer. Hold the F1 key down for
continuous scrolling. Press ENTER 1o exit to the
Command Menw.

Press F2 (<<1} to move backwards by one
character. Press ENTER to return to the Command
Menu,

Press F3 (<13) to move backwards by a half
screen (13 characters). Press F4 (<26) to move back
by a full screen. Either function may be terminated
by pressing ENTER.

Press F5 (PRT) to print normally at CSIZE 1.

This gives a 36 column format which is great for
networks such as Compuserve, The Source or Dow
Jones.
Press F6 (SIDE) to print sideways. Respond with
@ 1 or 2 to the prompt for CSIZE. A 1 will start the
printer in an 84 column by 20 lines per page format.
A 2 will print in a 42 column by 10 lines per page
arrangement.

Once in the print mode (initiated by either FS or
F6), press BREAK to stop printing. DEF/SPACE
may then be used 1o re-initialize the printer or
re-run the program.

If you want to save data on cassette tape for
future use, set up the recorder as if to CSAVE in the
usual manner. At the >>>? prompt, type SAVE and
press ENTER. Respond to the prompt with an
appropriate file name. Press ENTER at the end of
the name to send date to the tape recorder. If the
Oata buffer is not completely filleq, listen to the
audio sound made by the PC as the data is
transmitted. when the sound becomes a steady
tone, no more data is being sent. Press BREAK and
then the ClLear key to end the SAVE operation.



(When RAM is full, the tape SAVE operation will
end automatically.}

To recover previously saved data, set up the
Tecorder as if to CLOAD in the usual manner. At
the >>>7 prompt, type LOAD and press ENTER.
Input the desired filename when prompted and
conclude the name with the ENTER key. The data
will be fed to the PC. If the file was made from a
full RAM, then the loading operation will conclude
automatically. Otherwise, a steady tone will
indicate the end of data. Press BREAK and Ciear
to end the load operation when this tone is heard.

ATip

If you use an acoustic modern, such as the Radio
Shack Model AC-3, you can tap into the data going
over the telephone lines. This can be accomplished
through the use of an inexpensive in-line telephone
pickup. Record the gata on tape. The recorded data
Gan then be played back through an earphone that
has been mounted in foam rubber and inserted into
the rmodem rmicrophone cup. with the modem in the
originate mode and the tape recorder volume set
properly, the data can then be fed into the RS-232C
interface. with the PC in Terminal mode, you can
Teceive this data as it was an actual
telephone communication. Practicaily unlimited
armounts of data can be stored on tape and played
back as desired for viewing and/or printing!

Program Fractlonal Base Cowersion

FRACTIONAL BASE CONVERSION

Here is a program that will convert betweenbinary,
octal, decirmal and hexadecimal. It does it without
resorting to the use of double-digits {such as 10 and
15 in place of A and F) It has fractional

218:L= LEN CW$(1)):W8$(1)
=**:¥=8:Y=0: IF L=@
THEN 258

228:%= INT (W/CDEY=C{ (s
C)=%)*C) 1=Kt H=21 T$¢
5)= 5TR$ (¥): IF C=1
6 GOSUB 338

23BI WS C1I=TH(SI+s (1)1
IF W=8 THEN 25@

248:GOTO 229

258: 1F VAL (F$(1))=n
THEN 328

2685 WFC1I=HE 1D+, 7 M=
LEN (F$(1)):P=H:X=a3
=

279 P=P-1

283:%= INT (F¥CI:Y=(F*C)
-4t F=YiH=2:TH(5)=
5TR$ (X): IF C=16
505UB 338

298 WS 1IN CLDI+TS(H)
IF Y= THEM 328

389: IF P=1 AND X=8 THEN
238

318:1F PCr-1 THEN 279

328:PALSE *ANSWER BASE °
iC: PRINT W$(1)3
GOTO 18

1o - TH
@

19:P5

|

1y

-
i B

E LONYER

pa

RITHE 6-83 3 [F P=@ LET T#(5)= 7}

338:1F DECLICH"" THEN 36

SE:

8a:

L]

CLEAR
DIF w§(1)kZ4rFFC1Iw2
4y TH(245%Z, DE( L2002

TER WAF':

21 Tik$Ui)ii= LEW (M
$(102

FOR 5=1 70 L:T#$(5)=
MIDE CECilaSalds ]
T$i55="." LET R=§:%

FOR 5=1 70 Lib=t

138
14@:

MIZ$ (4$(1)s841)1E=E
=1

PIF P=l LET T4(5)=
MIDF (FEC1215213,E=5

SIF B{»3 THEN 138

iIF T#(3)="3" OR T$(S
2="8% LET 5=L: GOTQ
19

If B=i6 GOSUB 328
B=Z+ WAL (T${5)5)%BsE
POHEXT 35

280 INPUT ¥ BR3ET "3B: *{-13
INPUT *  LONYERT TO: lig
YiC: INPUT Y NUMBE 129

IF €=18 LET W$(i>y=
5TR$ (R): GOTO 328

389

194:

IF H=! LET I=1,J=12s

K=1

$IF H=2 LET I=12:J=1»

K=-1

TFOR D=1 70 J STEP K:

READ D$(DJ:
=@: RESTORE

REXT DiH

griF T$(5)=D$(1) LET T

$(5>=0%(2): RETURN
IF T$(5)=D$(3) LET T
$(5)=D$(4): RETURN
IF T$(S5)=D%¢5) LET T

i 19@:[F P=2 LET H$(i)= $(52=0%(n>: RETURN
dBINEXT 5 5TRS (X0 4081 IF T${S)=D%{(T) LET T
o8I IF RLM OLET F$(i)= i1bBIIF P=1 LET F#$(l)= $(5)=D%$(B): RETURN

RIGRTS (WSC1)si-RIiMW 5TRE (X} 419: 1F T$(S)=D8(9) LET T

$(10= LEFT# C(W$(1)sR i78:IF Y=1 THEN 208 F(5)=D8(18): RETURN

=12 188:6070 7o 4283 1F T$(S)=Ds$(11)> LET
bH:L= LEN {W$(l)JiE=L:P 198:1IF R{>@ THEN 148 T$(5)=D$(12): RETURN
=@Bix=@:Y=8: GOT) 39 298 h= WAL <W${13):F= 43B:RETURN
TAIL= LEN C(F$(1)X)iE=8:P YAL (FE(10tA=i+F: 448:DATA "A*>"1BYs "By "1

1?2 "C a7 12% "Dy " 13"
s YEYs¥14Y4"F*, 715"
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capabilities. And, it does not require that you enter
each digit separately.

Steven L. Etherioge 14451 Tyler Streel,
Syimar, CA 9134z submitted this program and
adds the following general comments.

The program is designed to run on a Sharp 1250
or 1500. {it should do nicely on a Radio Shack PC-2
or PC-3.) To use the program, just load it and type
the command RUN. Respond to the gueries for the
base (of the number you will be inputting), the
"convert to” base and then the actual number that
you wish to have converted. The number may be up
to 24 characters and may be integer, fractional or a
combination. (The limit of 24 characters includes
the radix point!) That is all there is to it!

The program is broadly organized as follows:

Lines 10820 Initialization and data input.
Lines 30&A0 Scan for fractional number.
Lines60-200 Converl input to decirmal.
Lines210-310 Convert decimal to final base.
Line 320} Display answer.

Lines 330- 440 Hexadecimal translation.

The program only has a few error traps, due to
the lirmited memory in a PC-1250. Those with a
PC-1500 may want to add to the trapping that was
included to catch the use of 8 and 9 while working
inoctal.

HEXADECIHAL LOADER

villiam  Delinger, Northern — Arizona
University. Department of PAysics, Box 6010,
Flagstarf. AZ 86011, submitted this program.
It may be used to load information that is in
hexadecimal notation directly into memory.
¥hile designed primarily for the PC-1500 and
pC-2, changing the line numbers to a lower

”
————————————— e

Program /Aexaoecimial Loscer,

1000 REM HEXADECIMAL LOAD PROGRAH

1010 INPUT “STARTING ADDRESS=7";S

1020 INPUT "HEX=7";H$

1030 IF H4="STOP"THEN STOP

1040 L=LEN(HS)

1050 IF L<>2THEN 1130

1060 D1=ASC(LEFT$(H$, 1))

1070 D2=ASC(RIGHTS(HS, 1))

1080 IF D1>64AND D1<71LET D1=(D1-55)%16:
BOTO 1110

1090 IF D1>A7AND D1<SBLET D1=(D1-48)*16:
6070 1110

1100 6010 1138

1110 IF D2>64AND D2<7iLET D2=(D2-55)+D1:
8070 1150

1120 IF D2>47AND D2<SBLET D2=(D2-48)+D1:
GOTO 1150

1130 PAUSE “WHAT?"

1140 60TO 1020

1150 POKE S, D2

1160 S=S+1

1170 60T0 1020

1180 END

range should also make it useful to PC-1250 and
PC-2 users who are dabbling with machine

language .

METEORS GAME FOR PC-2/PC-1500

PCN rarely publishes games. HOwever, we are
making an exception for a submission by Davio
Hergert, 4714 Chickering Avenue, Cincinnatl, OH
45232 His combination BASIC and machine
language (hybrid) program illustrates how ML
routines can be called upon to enhance critical
portions of a program. The program is elegant In its
playing simplicity. yet can be rather challenging —-
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just try getting a perfect score (10 hits) when the
game 15 set for its highest skill level (1).

To play the game, imagine that you are Captain
of the spaceship that appears on the display. As you
are traveling along you suddenly encounter a
meteor shower. There are 15 meteors in the shower
but you only have 10 laser-missiles with which 1o
defend yourself. (You have learn to judge which
meteors will probably miss your craft!) :



Once the program has been loaded, use a RUN
cornmand to start the action, Respond to the skill
level query according to courage. Level 4 is for
peginners. Level 1 brings on the meteors at their
fastest rate, watch outt Any meteor landing a solid
hit on your spaceship ends the game. A successful
rnission on your part, brings a visual reward.

If you want to do some tinkering with the
program, variable G in line 40 controls the display
time of the laser. The laser firing is displayed viaa
ML routine that uses an exclusive OR instruction
to invert the center row of dots. Line 190 of the
BASIC program calls a ML counter that displays
the contents of the accumulator for a short arnount
of time.

Good luck, Captains!

Program Abloars

12: POKE &47C0, 848 -1:GPRINT B;8
; 876, 84R, &8, &5  13P:Aa=Rp%2:1F A=128
s 8BD, &88, &41, & THEN 58
4F, 84E, 8393, &8, 140:NEXT C
g84C, &7, 88,86 [58:WAlT 58:

20:POKE 84/D@, g48 GCURSGR 3:
y 877, &4R, &6, &9 GPRINT "412241
E, &12, &9A, &FD, AB412241"

86A, &FD, &AB, &C 16B:CLS

0, 819, &80, &FD, 178:G0TO 230

L2A 18a:CaALl &47CH
25:POKE &47£0, &62 139Q0:CALL &47D7, G

, 86k, 881, &81, & 280:CLS :S=5+1:1F

972, &FD, &A8, &CD A=8THEN 228

, 818,880, &9E, & 212:G0T0 88

E, &34 22@: GCURSOR 8:
27:WAIT 98:PRINT GPRINT "Agesac

“PRESS + TO FI ACIEIE3FIEIEAC

RE" pcasag”
30: INPUT "ENTER S 238:WAIT 5@:

KILL LEVELCITO GCURSGR C:

4) ";M:CLS GPRINT "412214
40:5=0:U=A: P=4:G= A8142241"

54 240:CLS tW=+1:
58:0=1:7=((RND B&- GOTO 54

1)72+1)%10 200:WAIT 180:PRINT

EB:WAIT M:P=P+1 "YOU HIT i3 "

70:FOR C=135T0 6 METEORS. "
STEP -2 26@:CLS :GDTO 38
89:GCURSOR @: 278:CLS WAIT 4

GPRINT "B898AC 280:F0OR X=1TO 135
QCIEIE3F1ELERC 2394:GCURSOR X:

aCcagas” GPRINT "0080888
9@: IF P=16THEN 27 PB8ACBCIEIE3FLE
5] 1EACBCBBA8"

128: GCURSOR ABS (T 388:NEXT X
-1):GPRINT Aj;A 31A:WAIT 58:PRINT
118: IF INKEY$ ="+" "YyOu MADE IT!"
AND S<18THEN 1 :60TO 34
80 STATUS 1 829
128: GCURSOR RBS (C

T T T

FROM THE HIP POCKET
Our readers write to share information with others.
Time

The Sharp PC-1500/Radic Shack PC-2 TIME
function is a good calendar clock, But it may take a
moment or two to interpret a display like
70403.0017 at 3 AM or when there are distractions.
One remedy is to use the Instruction Manual’s
clock simulation program. But it is a nuisance to
type this program back in each time after one has
deleted a long program using NEW.

A better remedy is also an interesting example
of the sort of smail program that can be executed
via Reserve keys. Program any two adjacent
Reserve keys as follows:

Left: Z=(INT(TIME*100+.7)-INT{TIME/100)*1EQY
100@

Right: PRINTUSING™ ###.##""Date ="
100V1007 Time ="Z-12%INT(Z/13)@

(The use of .7 instead of 5 in the first INT
expression is not a misprint. With the one
exception that is mentioned below, 1t rounds
base-60 minutes and seconds properly for a
base- 10 display.)

Pressing LEF T alone gives the time, but a time
such as 2:10 PM will gppear as 14.1. Pressing LEFT
then RIGHT gives a properly formatted date and
modulus-12 time. For instance, at 2:10 PM on July
4th the display would reac:

Date -~ 7.04 Time = 2.10

There is one minar bug. whenever the time is 30
or more seconds past 59 minutes after an hour,
screen output will display that hour and 60 minutes
instead of the next hour (3.60, for instance, instead
of 4.00). Unfortunately, the progranmming aiso uses
up most of the reserve area memory, so that
eliminating this bug requires simplifying the
display. Use three Reserve keys:

Left: (Asabove)

Next: Z=Z+AXZ-INTZ=6)@

Right: PRINTUSING™### 22" D" INT(TIME/100{
1007 T 7-12*INT{Z/13)@

I prefer the first program.

Ariftur L. Thomas
Lniversity of Kansas
3Fo7 Sunmertield Hall
Lawrence, KS 66045

1/CPorts

1 have found the handshake signals of the CE-158
serial interface make conventent one-bit input and
putput ports for the Sharp PC-1500.

The example provided here uses the Request-
To-Send (RTS) signal from pin 4 on the R3-232
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connector. This pin is connected to & diode and a
2.2K resistor and then to a solld state relay as
shown in the accompanying diagram. In this way
the low voltage output of the PC-1500 can be used
to contiol 8 110 V.AC. device. The BASIC
command OUTSTAT 0 will turn the relay on and the
command OUTSTAT 2 wili tumn it off. Or,
equivalently, these values may be POKKEd at
hexadecimal location DOOE in the alternate
memory of the PC. Machine language commands
may also be used to control the relay.

As indicated in the diagram, the output from
pin 4 on the RS-232 connector is used to control
the solid state relay. A suggested relay is the
Crydom Model D2402 (priced at about $16.00 at
Newark Electronics) This relay wili control AC.
currents up to 2.5 amperes. wWith the arrangement
shown, about 1.6 milliamperes is drawn from the
CE-158 interface when the potential difference at
the D.C. input to the relay is about 3.6 volts, This
current is well below the limiting value of the
SN75188 driver chip in the interface, which is
approximately 10 milliamperes.

The BASIC program is a simple example
Hlustrating that the latched port can be used to
turn ona 110 VLAC. light after an elapsed time. The

first three lines of the program prompt the user for
the hour, minute and second. The program then
goes into a loop and will turn on the light at the
requested time. Of course, a more sophisticated
type of control program could be written, but this
iHustrates the method.

10 ; INPUT "HOUR=7"H

20 : INPUT "MINUTE=7"M

30 : INPUT "SECOND=7"5

a0 : CLS

50 : C=10000"H+180"+3

ol : A=-TIME/1D0D

70 : B=(A-INT(A)y*1000000)

80 : IF B=C THEN OUTSTAT O:STOP
90 : GOTO 6D
100 : END

I have also used thiz general scheme to run a
stepper motor. Similarly, other signals can be input
or autput to connect the PC with the outside worlid.

william Q. Delinger
Norihemm Arizong Lniversity
Department of Physics

Box 6010

Flagstart AZ 86011

Diagram Sullg State Relay. Contmolled By RS-Z37C Part. Activales L amp.

Pin 1N914 2.%
8] -
CE-158
R5-232 332 v.b.C.
gﬂmmf
7

o
L

110 V.A.C.

Crydon Model 02402
$011d State Relay

AL TERNATE CONTROL OF THE PC-1500 LCD

The liguid-crystal display (LCD) on the Sharp
PC-1500 and Radio Shack PC-2 consists of 156
columns by 7 rows for a total of 1092 points or
pixels. If you have studied the Instruction Manual,
then you know that one way to access individual
pixels is to use the GCURSOR and GPRINT
statements. The GCURSOR directive will select
the starting "colurmnn” while GPRINTprovides for
the turning on (or off) of selected dots within a
colurmn,
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Selecting a particular column is not gifficuit
because the GCURSOR parameter allows thistobe
directly specified: GCURSOR 10 directs the PC to
start displaying in column 10 {with the first column
being referred to as column zero).

Selecting a particular row within a column can
be somewhat more complicated. Rows are
numbered from top to bottom, starting with row
zero. Rows are assigned values according to a
binary positioning scheme. The top row (row 0) is
activated with a value of 1. The next row (fow 1)



needs a value of 2, the next (tow 2) requires the
value 4, and so forth. This continues down to the
seventh row (labeled row 6) which is activated by a
value of 128. Note that this is 2 raised to the 7th
power. Dealing with this kind of scheme can
becorne complicated for anyone, never ming just
beginners.

For instance, what do you do if you want to, say,
turn on a single pixel without disturbing any of the
other points within a column? You cannot just
blindly invoke the GPRINT statement (even if you
have figured out how to easily turn on the desired
row position), for to do so will knock out whatever
else was already activated in that column.

Well, there is also a POINT statement in the
PC's repertolre. It can be used to find out what
points within a column are activated at any given
time. So, you use it. What do you get back? wWhy a
value. Properly decoded it wili tell you what points
are turned on. Now what? You have to do something
that will preserve those points while also turning
on the pixel that you want to put up at the present
time. Have you figured out a way to do it?

5900 "GR"WAIT O

5910 E=POINT X:D=

(2°Y):D=DOR
E

5920 GCURSOR X

5930 GPRINT D

S940 RETURN

The variables X and Y in the above subroutine
are the LCD matrix points (column number going
from left to right starting at zero, row number
going from top to bottom, starting at zerol
Variable E is used to temporarily store the current
contents of column X as retrieved by the POINT
statement. The little trick of raising 2 to the power
of Y {(where Y is the desired row in the range 0 t0 6)
yields a value that turns on a single pixel within a
column. This value, representing 3 single point, is
retained in variabie D and then logic-ORed with
the contents of E. The result is whatever was
already in the column with pixel Y also being on (if
it wasn't already) The GPRINT O directive throws
the whole thing back up on the screen.

Thank you, but [ don't feel that little routine is
non-trivial or very obvious to those that have not
been around programming for awhile. The gist of
what 1 amn saying is that using LCD graphics in
many types of applications can hardly be called &
snap on the PC-1500.

An well, one can always learn, right? That is
whiat this littie spiel is about. Just to make sure you
are with me, you can couple the tittle subroutine
just presented with the foliowing series of
directives and do some experimenting.

100 INPUT "X-COORD

L |

110 INPUT “Y-COORD
S {
120 CLS:GOSUB “GR"
130 A$=INKEYS$:IF
A$=""THEN 130
140 GOTO 100
Wwith the PC in the RUN mode, you may enter X
coordinates (in the range 0 - 155)and ¥ coordinates
(0 - 6)in response to the prormpts. You will then see
a single dot appear on the screen at the position
selected. Play around for awhile until you become a
believer and are in sync with the coordinate grid
being used. (The X axis goes the same old way. The
Y axis has increasing values going down, which may
perturb you a bit if you are not used to deating with
computer graphic displays. Never mind, you will
get used to it!)
Exciting, huh, You can put a whole dot at any
position you want on the dispiay....

But, A String of Dots....

Makes & /ine/ So, when you feel up to it, add inthe
next couple of routines to your growing library:
200 INPUT "X1-COOR
D: ";R
210 l%IWUT *Y1-COOR
: Pl

220 INPUT "X2-CODR
D: ;8

230 INPUT “Y2-COOR
D: ":v

240 CLS :GOSUB "LI
Eﬂ

250 AS$=INKEYS$ :IF
AS=""THEN 250

260 GOTO 200

5000 "LINE"IF $>R
LET P=1

5010 IF S<RLET P=
-1

5020 IF S-RTHEN S
070

5030 FOR M=RTO S
STEP P

5040 Y=INT (({(v-
U)/(S-R))=(n
-R})+.5)+U

5050 X=NH:GOSUB "G
RH

5060 NEXT M

S070 IF V>ULET O=
1

5080 IF V<IRET 0=

5100 FOR N=UTO v
STEP O

POCKET COMPUTER MEMSLETIER @ Issue 28 13



5110 X=INT {((N-U
)*(S-R)/s(V-U
))+.5)+R

5120 Y=N:GOSUB "G
Rﬂ

5130 NEXT N

5140 RETURN :

Note that the variable at the end of lines 5070
and 5080 {and the STEP value in 5100) has the name
"0O" (as in "Oh, my goodness!™). Don't go crazy trying
to redefine the vatue zero.

when you have those routines installed, you can
use the command RUN 200 to give your new
capabilities a whirl. Respond to the queries for
X1,¥1 and X2,¥2 coordinates as the beginning and
ending points of & line on the LCD. Press ENTER
after inputting Y2 and you should see your little PC
laboriously draw a line between the points you
specified. | say 1aboriously, because the process is
1ather slow. Never-the-less, chances are you
haven't seen the likes of that before on your PC, If
you da some experimenting, you will discover that
the line can go from left to rignt or right to left or
down to up and vice-versa or straight across, etc.
You can now draw any straight line you want, just
give the start and end coordinates. (Yeh, 1 know you
could do that on the printer, but had you done it on
your LCD?)

when you get tired of inputting coordinates to
see your little machine draw lines, you ¢an create
your own line doodter with these lines of code:

300 CLS

310 R=RND {155)+1:

S=RND (155)+1:
U=RND (6)+1:V=
RND (6)+1

320 GOSUB “LINE™

330 GOTO 310

Executing RUN 300 will send the PC off on the
task of filling up its screen with lines. Remember,
this routine is only turning peints on, not off, so any
time it intersects with a previously drawn line you
won't see anything happen. After awhile you won't
see much of anything going on because the screen
will be filled with overlapping lines. Of course,
then you can press BREAK and start the process all
DVET 3gain.

when you have had enough of that, you can get
10 work thinkirg of some practical applications for
the line drawing routine. If, that is, you can tolerate
the snail's pace at which it operates. (Of course,
sometimes slow is a 1ot better than nothing at ail!)

You Can Stop Here

If you don't want to learn any more about how the
LCD really operates. The going starts to get alittle
Tougher. ... .
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while what has been presented certainly works,

it sort of tacks something -- mainly speed! If we

are going to go on to see if this problem can be

surrmounted, then it will be necessary to get right

down to the real nitty-gritty of how the LCO is

controlled on a pixel-by-pixet pasis. (That’s right,
we are heading toward machine language routines.

If that turns you off, you should have stopped when

given the opportunity!)

The liguid~crystat display is always controlied
by the contents of a particular block of RAM.
Precisely, the tocations from &7600 - &7640 and
&7700 - &774D. These are the locations that
control the individual pixels. (Two other mermnory
locations, 8764E and &764F controil the LCD
legends. Those are the littie indicators that say
RUN, BUSY, DEG, etc. This discussion will not be
concerned with the control of those signs.)

Alas, the correlation between the controlling
locations in memory and the points on the display is
not exactly what one would call a straightforward
transformation! A more likely terminology would
be piece-wise linear -- with a lot of pieces!

Now it starts out easy enough. Using the
coordinate systemn previously defined for pixeis in
the LCD, location 0,0 is controlled by the contents
of bit O (the least significant bit) in the byte of
rmemory that resides at the address 87600.

It doesn't stay neat for very 1ong. Bits 1,2and 3
of that memaory location do control pixels in rows
1, 2 and 3 of column zero on the dispiay. But, does
bit 4 control row 47 Noooo! what is controlled by
bit 4 at address &76007 Would you believe row 7in
column 787 Believe it. And where on earth is the
memory location that controls cell 4 in column 07
How about the zero bit in the next memory address
at &76017? Well, that's the way it works.

The scheme is somewhat illustrated by the
accompanying diagram. There is a pattern to it, but
it will seem pretty obtuse to those uninitiated in
the craft of computer design. The gist of the layout
is: the lower-half bytes of even-valued memory
addresses in the range &7600 - &764C control the
pixels in the zone X=0 to X=38 and Y=0 to Y=3, the
lower-half even—valued addresses from &7700 -
8774C controel pixels in the zone X=39 ta X=77 and
Y=0 to Y=3, the upper-half bytes of even-valued
addresses 7600 through &764C dictate the status
of pixels in the range X=78 to X=116 and Y=0 to
=3, the upper-half bytes of even—valued locations
&7700 - &774C relate to the LCD cells in the range
X=117 through X=155 with Y=0 to Y=3, the three
lowest—ordered bits of the bytes having ood
addresses in the range &7601 - &7640 control 1ow
points 4 to 6 (that is, Y=4 to Y=6} in the range X=0
to X=38 {note that bit position b3 is not used in the
cod-valued addiess bytes), similarly the iower
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three bits of the odd addresses in the range &7701 -
87740 control pixels in the range X=39 to X=77
with Y=4 to Y=6, while the upper-half of bytes
(with bit b7 unused) in the odd-valued addresses in
the range &7601 - &7640 evoke responses in the
Tange X=78 10 X=116 and Y=4 10 =6, and similarty
the upper-half bytes (b7 not used) of 00d addresses
from &7701 through &77aD control pixels having
the coordinates X=117 to X=155and Y=4 10 Y=6.
whew. Betiold the diagram for clarification. (Oh
yes, the diagram is compressed horizontally, so
that not every coluron is shown. OK?) The following
routine can be used to verify our understanding of
these matters:
1000 "ON"A=&7600:
B=256
1010 "COL"F=0:IF
X<39LET C=A+
X»2:60T0 "RO
'H
1020 IF X<78LET X
=X-39:C=A+B+
X*2:G0T0 "RO
'ﬂ
1030 F=1:IF X<117
LET X=X-78:C
=A+X*2:G0TO
-m.
1040 X=X-117:C=A+
B+X#2
1050 "ROW™IF Y<4
GOTO “FLG"
1060 C=C+1:Y=Y-4

78 11
BEBEBEEQESIBBBBEBG{BBEIGJ‘ CIOEOECH

s BEOEODOCNOEODARNOGOEELN0E

EBEREOLEIRE
3835 00 0 W
BB

S8 [wEN8NDN.
GBLOEHEEEEOD0E
ECOARBEOBREDO0E

1070 "FLG"IF F=1
LET ¥=Y+4
1080 E=PEEK C:D=(

2°Y):0=DOR E

1090 POKE C,D

1100 RETURN

All this routine reaily does is give us another
way of controlling the individual pixets of the LCD.
You can substitute it for the first subroutine
(labeled "GR"} that was presented near the start of
this discussion. Just change the references to "GR"
in lines 120, S05SD and 5120 to "ON® to incorporate
this new subroutine. Try it out using the entry
routines (RUN 100, RUN 200 or RUN 300}

You may not be all that thrilled at this point.
The speed of this routine seems to be about the
same as the GCURSOR/GPRINT method. what has
peen gained? Little more than understanding,
hopefully, at this juncture. But, at least now we
have a method of dealing with those little pixels
that correlates with locations in memory.

That means we are in a position to start
working directly in machine language if it appears
that it might do us some good. If speed is acriteria,
then there is no doubt that MLP (machine language
programming) could serve us in good stead. How
would you like to see any line you wanted drawn on
the LCD ina fraction of a second?

That shall be the goal of the next installment. In
the mean time, perhaps you will want to try your
hand at converting the above "ON" subroutine to
machine coded directives. Challenging?

POCKET COWPUTER MEUSLETTER  JIssue 28 15



. E——
m
FROM THE WATCH POCKET

Hope you like our new 16 page format. It will
enable us 10 broaden our scope somewhat. wWe plan
ta keep a closer eye on some of the PC models that
seern go be gaining in popularity, such as the new
Casio models. And, in response to popular requests,
we will be tracking the introduction of some of the
compact notebook and briefcase computers that
offer substantial capability.

Speaking of the latter, | am most impressed
with the operating system that is being touted for
the Gavilan. This type of system, particularly when
implemented in @ manner such as theirs, makes it
very easy for anyone to use the machine. One of the
biggest drawbacks to dealing with a computer on a
regular basis is having to organize all the data. By
that I mean having 1o remerber which files are on
what diskette, what data is in which files, what
files relate to one another, and so forth.

Up until recently, the user was forced to do a
good portion of this organizing mentally. You had
to devise a file naming system that would (you
hoped) help you recall what you were dealing with
as you used the computer. For instance, you might
name a word processing file "Jones:1tr.” If you also
had a spreadsheet document associated with the
infarmation you provided in the Jones letter, you
might catl it "Jones:calc.” A third file for your data
base program might be named “Jones:info.”

fwailable Only by Prepaid Subscription for a Calendar Year
Period {January - Decenber) . You are sent back issues for the
calendar year to which you subscribe, at the tine you enroll.
RC/VISA Phone subscriptions: (203) 888-1643

Ian ;nterest.ed‘ Please siend nore inf;rnar.ion. I have:
__asharpPC-1500 __ Radio Shack PG-2 __ 7
Enroll ae as a 1984 Subscriber (Issue nunbers 31-36).
$18.00 in U.3. (U.5. $21.00 to Canada/Mexica. Elsewhere
.5. §36.00 payable in .5, funds against a .S, bank.)
Enroll me as a 1983-84 Subscriber {Issue numbers 21-36).
$54.00 inY.5, {U.5. $63.00 to Canada/Maexico. Elseuhars
U.5. §80.00 payable in 0.5, funds against all. . bank.)
Enroll ne as 4 1982-84 Subscriber (Issue nunbers 11-36).
$78.00 tnU.S. {U.5. $95.00 to CanadaMexico. Elsewhere
U.S. $120.00 payable in Y.S. funds against a 4.3, bank.)
Check here if paying by HasterCard or VISA. Please give
credit card information below.

Orders msst be accompanied by payment in full.

Hame:

Addr

City: State: ___ Zip:

HC/VISA it

Signature: Exp. Date:
i i ==
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The problem comes in when the number of such
gdocuments you may be dealing with mounts intc the
hundreds. It soon becomes a chore just turning the
computer on and mentaliy struggling to recall all
the file relationships, names, etc. Sure, menu and
catalog systems help. But, unless the software is
fully integrated, you can't even tell, for instance,
that the Jones letter refers to ancther spreadsheet
file and/or entries in another database.

A fully integrated system such as the Gavilan
greatly relieves the mental strain associated with
using a computer. Pictorials of files, folders and
docurnents, are arranged so that they intrinsically
show you the arganization of a project. At a glance
you can see that a "folder” contains a letter, a
spreadsheet and a list. Then you need simply
"point” to the image of the folder using the touch
controi panel to tell the computer that you want to
work with its contents. Another touch (pointing to,
say, a “letter” document that is within a folder)and
you are ready 1o modify the document.

There can be little argument that merely
pointing a finger and tapping a screen to make a
selection from a graphically prganized menu sure
beats having to recall and type something such as:
CATALOG, LOAD JONESLTR, EDIT. Repeated
tens and hundreds of times during a working day,
the latter method becomes a joke (and even a cruel
one} in comparison.

APlug

If you are interested in keeping up with the
"desktop” computer scene without having to read a
dozen magazines a month, I can recommend the
Jeffries Reponrt, Box 6838 Sanla Barvara CA
93111, phone(805)967-7167. This 8~page monthly
newsletter is tightly written by Ron Jeffries (who
also bylines a number of magazine columns) He
gdoes a good job and makes interesting reading. It is
one of the better industry newsletiers I have seen
over the years. Current subscriptions are $30.00 for
12 issues. No kickback involved here, just genuine

respect.
Thank You!

As many of you know, POV periodically surveys a
randomly-selected sample of its readership. The
results of these polls are used to provide guidance
as to the type of material you wish to see. To those
of you who have responded in the past and to those
who may be asked to do so in the future, I wish to
extend a sincere "Tharnks!”.

By the way, if you have material you believe
might be of interest to other POV readers, write
for a copy of our Awthors Guidelines. 1t providges a
brief outline of our articite review policy, desired
manuscript format and payment rates.
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PORTABLE COMPUTER TRAVELS LIGHT

MicroOffice Systems Technology has announced a
portable computer designed for travelers. The five
pound unit can serve in the office and on the road
as a remote terminal or stand-alone personal
computer.

The machine has been given the tragemarked
name "RoadRunner.” It weighs just five pounds,
operates from self-contained rechargeable
batteries, and is notebook-sized. It measures a
trim 7-3/4 by 11-1/2 by 3 inches. At this size it fits
in one-half of a standard business briefcase. The
other half of the briefcase can be used for the
invariable array of documents that typically
accompany the harried traveler. The company
believes the RoadRunner is ideal for use by
writers, salespecplie and others who need a small,
yet powerful, portable office work station.

Using appropriate software moduies, the unit
permits users to create account files, write ietters
and reports, analyze financial mooels, track
expenses, follow orders and proposals, and access
remote databases, if desired.

The mabile unit features a standard-sized
73-key keyboard in the usual QWERTY format.
There are 18 functions keys. Eight of these are used
t0 select operations from a menu that can be shown
on the system's built-in LCD screen.

In fact, the 8-1ine by 80-colurnn LCD screen is
built as part of the unit's cover. The cover flips up
to automatically turn the computer on and provide
a convenient viewing angle of the screen. when
this cover is closed, the system’s keyboard and
plug-in software modules are fully protectea from
accidental damage in a traveling environment.

A series of plug-in modules provide a wide
Tange of capabilities. Modules may containup to 32
kilobytes of RAM or 128 kilobytes of ROM. The
rmodules are said to provide advantages over the
use of sensitive disk drives in portable situations.

The unit utilizes a RS-232C interface for
communicating with extemnal devices. An intemal

300 baud auto-dial, auto-answer modem may be
used for communicating with other terminals or for
utilizing remote computers and databases.

The RoadRunner can be operated for more than
eight hours before its battery pack is exhausted.

Software packages to be made available for the
machine include: a text editoy, spreadsheet, BASIC,
phone list, appointment manager and terminal
communications package. The company also plans
to provide a variety of CP/M-compatible programs
through its plug-in mocdules.

The single-quantity price for RoadRunner
ranges from $1,600 - $2,000 depending on options
selected. Productions units are scheduled for
gellvery in late Novernber, 1983,

The RoadRunner has been under development
since the company's founding in late 1981. The
firm, MicroOffice Systems Technology, Inc., was
founded as an organization dedicated to the
development, manufacture and marketing of
advanced portable information products.

The company is headed by Robert F. weltzein
who serves as Chatrman of the Board and CEQ. He
served formerly as President of Citizen Watch,
Priar to that, he was Chairman and CEO of Timex
Corporation.

The firm’s president is James P. Dunn, Mr. Dunn
was formerly with Exxon Enterprises, Hendrix
Electronics and IBM.

John W. Chapman s Secretary and Tressurer.
Mr. Chaprman is also Vice President and General
Counsel for the ter and Communications
Industry Association. Previously he has served on
the corporate staff of Xerox, Honeywell
Information Systems and Califomia Cormputer
Products.

For additonal information on the RoadRunner
portable computer, contact: Manvin Fresion
Director of Marketing MicroOorfice Systems
Tectvioiogy, inc., 35 Kings Highway East, Falrield
CT 6430, Telephone (203) 367-2525,

Another Aersanal Imm'a@ proouct.
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THE CASIO FX-700P

At first feel, the FX-700P lies somewhere between
a Sharp PC-1250 and the earlier Racio Shack PC-1
in size. That is, it is certainly bigger than the 1250,
but siimmer, shorter andnot as "chunky” feeling as
the PC-1. It does, indeed, slip into a shirt pocket
and is light enough (at just 4.2 ounces) so that one
feeis comfortable with it there.

There is more room for the keys on the Casic
700P than there is on the Sharp PC-1250. They are
larger and spaced further gpart. Thus, keying in
programs is not as much of a chore as it sometimes
feels when keying in a large program on the tiny
keys of the 1250.

| would say that the 700P might have special
appeal to engineers and scientists. For one thing, it
sports a good selection of mathernatical functions.
These include: SIN, COS, TAN, ASN, ACS, ATN,
LOG, LN, EXP, SQR, ABS, SGN, INT, FRAC and
RAN#. All of these are available at the stroke of
two keys: a special (F) function key and the key
that is sublabeled with the corresponding legend.
For another, most of the commonly used BASIC
statements are aiso available for two keystrokes.
The keywords GOSUB, FOR, TO, STEP, NEXT,
GOTO, IF, THEN, PRINT, RETURN, STOP, END,
OEFM and INPUT, as well as the commands LIST
and RUN, are easily brought to the display. Just
press the special shift (S) key and the appropriately
superlabeled key. This feature can be particutarly
nice if you are not accustomed to doing a lot of
typing on a QWERTY keyboard, which is the layout
used on this machine.

Another factor in favor of the FX-700P if you
plan to do a fair amount of number crunching, is its
relative speed. Based on a simple loop test, it is
more than twice as fast as its pregecessor (the
FX-702P). In another comparison using a simple
benchmark that loops, calls a subroutine and
perfarms standard mathematical operations, the
littie FX-700P beat the PC-1250 by 21 and was
virtually tied with the PC-1500). Quite impressive.

At first 1 was a little dubious about the
practicality of having just a 12-character LCD
display. Experience has shown that, at least in this
impiementation, it is acceptable. Numbers may be
displayed in 10-digt signed mantissa format or an
8-digit mantissa with 2-digit exponent. One reason
Casio can get away with such a short display is the
wise manner in which they implemented its
operation. when displaying a long message, such as
via a PRINT statement, the screen automatically

© scrolls at a comfortaple rate.

The littie LCO can depict 3 full compliement of
alphanumeric characters. In aadition to uppercase
representations, a special EXTension mode allows

lowercase characters and even a variety of special
rmathematical symbols and a few graphics (such as
representations of card suits: the spade, heart,
diamond and club symbols) to be displayed.

The 700P seems especially well-suited for
people who need to repetitively perform a number
of relatively limited procedures. You can store up
to ten different programs in its memory at one
tirme. Each program area (designated PO - P9) is
accessed independently (even though all programs
are sharing the sarme block of user memory), Thus,
you can re-use the same group of line numbers in
each program, if desired.

It is as if you had 10 separate little PCs buiit
into one keyboard/display package. Each program
area can De edited or executed at will. You can
aliocate the amount of memary assigned to each
program from amongst the total of 1568 program
steps (or 222 variables). If you divided this into
equal portions , each program area could contain
about 156 program steps (bytes). Put, your ten most
friequentiy used programs in memary and solve at
will!

The BASIC interpreter is similar in overall
capabilities to most other PCs. There are some
special features that deal with the partitioning
capability of the machine. For instance, the use of
the statement GOSUB #1 enables 3 user tocall a
complete program module as a subroutine. while
the machine does not provide for the use of 1abels
on program lines, GOTO and GOSUB statements
can use variable values o represent line numbers.

As might be expected on a machine having only
a 12-character display, string capabilities are a bit
limited: about on & par with a Radio Shack PC-1.
Except for one special 30-character {$) string
storage area, standard string variables are limited
to just seven characters in length. However, the
Casio FX-700P can test for greater thans/less than
when processing string variables. The PC-1 could
only check for equality.

The 700P does not have any audio capability. If
you are going o let the PC crank away on projects
that take a lot of time, you will have to periodically
check the display for results. You cannot generate
a cheery littie beep to alert you when the task has
been completed.

Still, all-in-all, it is a nice, slim, comfortable,
light-weight, fully-functional PC, At a U.S. list
price of $39.95, it is competitive with other brands,

Programs can be saved to or restored from an
audio cassette recorder using an optional recorder
interface dubbed the FA-3. This itemhas alU.S. list
price of $39.95. An optional thermal printer, the
FP-12, at $69.95, provides capability for obtaining
hardcopy of programs and data.
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FUEL CONSUMPTION ANALYST

R M Organ 2501 Nowell Drive Bethesag MO
20617, who describes himself as an “absolute
beginner” to the world of programming, has come
up with this analyzer for the fuel-conscious
rmotorist. You can use it to generate a chart that
can reveal the influence on fuel consumption
caused by such factors as highway versus city
driving, winter versus summer, one Griver versus
another, the cons of mechanical defects
such as brakes that rub or fuel swiiling out of a
loose cap on the gas tank, etc.

You use the program by transferring data from
a logbook. This book should yecord the number of
galions put in and the odometer mileage at each
fill-up. As each pair of entries ls inputted, the
plotter unit draws a bar representing the
miles-per-gallon achieved from the previous
tankful. Successive entries result in more bars. A
graph builds up as paper rolls through. The program
autormatically extends divisions on the MPG scale
as needed and periodically repeats the MPG scaie.
You can build a chart that covers 160,000 miles of
more, if you don't mind two feet (plus) of paper!
when all of the desired gata has been fed in, the
program does still more: it prints a table of
frequencies, listing the number of occurrences of
each integer MPG, and plots a histogram. This
makes it easy to spot which MPG occurs most ofien
or determine whether there are several peaks.
Those might represent the results of two drivers,
different seasons of the year, etc.? The user is also
given the option of having a surmnmary of overail
average MPG calculated for the entire period
covered by the chart.

Overview of the Program

The program will execute in an unexpanded
Radio Shack PC-2 aor Sharp PC-1500. It does 3 lot
of work for the user. After the user has entered the
EPA estimated MPG, the program selects its own
scale for the MPG axis. IL averages the MPG from
successive entries, thereby taking care of the
times when the tank was underfilled/overfilled,
which could produce an unsatisfactory appearance
on the chart. It shows the MPG as cicsely as the
olotter allows. This is one two-hundredtnh of the
maximum MPG value shown on the scale. For a 20
MPG scale, it wouid be shown to within 0.15 MPG.
(Of course, calculations maintain a higher degree
of accuracy.) The histogram value is rounded 1o the
nearest whole numnber, instead of always being
rounded downwards. The MPG scale will accept any
maximum value in the range 10 to 100 in tens, The
program stops if any figure over 99 (MPG) is
produced. This is an unlikely event. The program
aiso has other safeguards.
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Tips On Inputting Data

Make sure the entries in your log are legible, 6o not
have Qross errors, and are in proper sequence
befare you commence inputting to the computer. It
is a good idea to lay a ruler or piece of paper
beneath the entry line you are reading to help keep
track of your place and coordinate gallon and
mileage data pairs. Check the LCD after each
entry to verify proper keying &efore you press the
ENTER key. Wait for the computer to generate its
peeps before starting to input the next data item.
The computer and printer sometimes have quite a
bit to do between entries, If a premature entry is
attempted, the program may hait. It is also
advisable 1o cover up the arithmetic operator keys
(# to +) or take great care not to inadvertently press
those buttons while inputting numbers. Failure to

Example CYiart Prodiced by the Fuel Frogram.

HONDA 4th wear

Hiles per gzlion
R 5 I8 |5 7B 28 20 35 42 43 59
£ G 1 N G| VS AN SR

4.

T =
75 |2 1530 95 30 45 4@ 45 S8

e ey 21
e I e e i
v :

ol T 1 22

BRRix ¥

1 B
— 1 33
1 L

et '

o _—_—r——r—x—>—7 24
@ 5 1B 5 28 25 30 35 43 45 58

HPE Ho.of each

0N T U

B TR e e T 0 I D DGR DT

T T

o
s
IR D ISR RSN RO W WARE~NND AR RO NI RS ER IR IR
-
X

PR D e e B D

FROD 18522 NILeS "0 24227
WUIERARE MPe TS 25,9




heed this advice may bring the operation of the
program to an urtimely halt.

Program Description

The program runs in several successive phases
as indicated by the accompanying flowchart. The
first phase accepts the name of a car plus notes to
a total of 16 characters.

Line 710 zeros some imporlant variables and
prompts for the maximum MPG expected. Lines
720 and 730 round this answer up to the next
largest decade as the maximum scale value. Line
740 calculates distances for the pen to move and
the numbers Lo be printed on the axis. Lines 750 to
780 draw and print. Line 790 is used to title the
mileage axis (which will develop as the program
proceeds). Line 795 dimensions an array (that will
be used by the histogram later) and fills it with
Zeros.

Line 800 accepts the first pair of entries. One
of these is remembered for use in the final
summary. The other is set to zero since it will not
be needed in the first calcutation but it is
convenient to establish the habit of keying inpairs.
Line 805 foreshadows serious operations: O, M and
N are variables to contain mileage. N will always
hold the most recently entered, M the earlier and O
the one before. Thus, for every new entry its two
predecessors must have been moved back one along
the series. Later, in line 830, the existence of O will
enable the program to average the mileage from
two fills.

J is a variable paired with I which contains the
number of ten-thousands of miles. At the end of the
second phase J will become [ and S will become R.
However, they are each caiculated here in order 1o
avoid having extra scales printed immediately next
to the axis, as would otherwise happen if the
second mileage to be entered introduced a new
thousand or ten-thousand. This iine, 805, ends the
first phase of the program, which is used onty once.

The next phase is repeated for every pair of
entries. Its objectives are: to draw a bar of the
correct length, to test whether the newest entry
has changed its rmumber into the next thousand or
ten thousand, to begin an ending-off operation if
the prompt t0 "end” has been responded to
affirmatively, or to return control back to its
beginning in order Lo repeat the toop.

Line 810 accepts the next entry for mileage or
an indication to end. Line 820 accepts an entry for
gallons and adds it to an accumulating total. Lines
830 and 840 make a rrember of calculations: notably
average MPG, the distance the printer pen must
move for this and for miles run, the number of
thousands and ten thousands in the new mileage, of
MPG as an integer, and pen color.

Color was changed each thousand miles as a
way of avoiding construction of the usual miles
axis. This would have taken up much needed space
at the edge of the narrow paper tape. Considerable
thought was needed to find a formula that would
convert successive thousands into a repeating
seguence of 0 to 3. In line 850 that particuiar MPG
in the array that corresponds with the MPG just
calculated is increased in number by one. The
printer is prepared to draw the bar and the actual
printing takes place in line 860. Lines 863 and 865
test whether the mileage has increased into a new
thousand or ten-thousand. If so, direct controt is
passed to the appropriate subroutines starting in
lines 965 and 1069.

Flowchart Qperation of the Fuel Consumplion Program.

00 I
INPUT
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EXTENDS
A SCALE DIUS
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ON SCALE
1875
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999 111
HISTOGRAM
910
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915 v
SUMMARY
950
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The final line of this phase is number 870. It
moves tnumbers back along their storage
sequences, leaving variables free {0 accepl new
entries, then loops back to the start of this phase.

{ ine 900 starts a third phase which constructs a
histogram as the first part of an end-off sequence.
In the text mode, two columns are headed, one for
the name of MPG and the other for how many of
each MPG occur. The baseline for the histogram is
defined as the seventh colurmn from the edge of the
printout. Lines 905 and 910 print the data stored in
the array into the selected format to complete
phase three.

Line 915 begins with a prampt for the second
part of the end-off, which is phase four.
Intellectually, this is the least satisfying part of
the prograr, as it ought to continue automatically.
Every attempt to cause this falled because various
PRINT USING statements are included in the

Program Charting Fuel Consumption

earlier phases for good reasons. These are not
appropriate to the format used in phase four. The
only way that this programmer could find {0
eliminate memory of the earlier PRINT USINGs
was to include an instruction to RUN. Apparently
this clears all variables except those designated by
letters, which, by great fortune, are those used
here.

[The use of 8 USING staterment without any
parameters will retumn the PC to its normmal
unformatted” state of gperation. - Eaitor]

Line 920 formats the caiculated overall MPG
into a single decimal place. It was invented o
avoid use of the PRINT USING statement, which
would have clouded the running of lines 930 and
935. These define strings and then print them with
numbers interpolated. It is the fact that these
numbers can vary in length from two-digits to six-
digits, dependent on the miles entered, that causes

798;: "FUELUSE"+WAIT 28@:LINE -(228,8),

139:PRINT "FUE 2, 2

LUSE by R.M.OR 790:ROTATE I:

GAN': CLEAR GLCURSOR <28/,
795: INPUT “NANE OF 1B LPRINT "M

CAR?Y ";ES$: iles x1988A":

LSIZE 2:LPRINT GLCURSCOR (8, -5

E$ V:ROTATE B
J1@: TEXT :CSIZE t: 23835:DIM ACEI:IFOR H

LCURSOR 28: =PTD E:LET AdH
LPRINT "Miles y=A: NEXT H

per gallon®: ama: TEXT :BEEP 1,8
LET B=@, D=8, [= , 50: INPUT "MIL

n, J=9, N=8, =8, EAGE=";M:BEEP

S=R 2, B, 3B: INPUT "~
215:LET W=@, Z=p:LF GCALLONS="; K:

1: INPUT "EPA I LET B=M, K=B

PG (Hwy) is "3 895:LET O=M:LET .=

E INT (M-/1PBAR):
7720: 1F (E-1B—INT ( LET S=INT (N~-1

F/18))=BTHEN 208 ) )
GOTO 749 81P:BEEP 1,8, 58.
230: 1F (Es/18-1INT ¢ INPUT PNEXRT M
E/18))<>BTHEN LEQﬁt(l for EN
i ET E=E+1:G0TO Dy="3iN:1F N=1
228 THEN 965
74@: GRAPH : T=28: 820:BEEP 3, 8, 58:

FOR X=RBT0O 2081 INPUT ”NEXT'GQ
STEP T:Z2=X-200 LLONS=":L:LET
*E W=+
553 L INE - (X, Bo-¢x 83B:LET U=(N-0D:
8 ,5),8,8 d LET G=Us K+,

268: GLCURSOR (X1 X=G¥2087E: LET
Sy, 8):CSIZE 1: Y=U-P5:LET Q=0

LPRINT USING * +Y:LET R=INT (
H{EE"; 2: N 18885

3L CURSDOR (X, B) 24p:LET 1=INT (N~
77@:5EXT X PB@AY:LET C=
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852: LET AdHY=A(H)+

865: IF J<>IGDSUB |

870: LET 0=, M=N, K=

@B TEXT

985 LPRINT USING

9ip:LF —-1:LCURSOR

INT (4%(N/4899 L

~INT (Nr,4BBB)> 938:A4%$="FROM".B$="
YiLET H=INT (G MILES TO":(C$=
L e TQUERAGE MPG |
S":LPRINT a%$;8

1: GRAPH :CSIZE Bs;M
1 333 LPRINT (3$;7
QEP:LINE (B, - SEZLIERINT oo
X, -Y)-(&, -Yyr,¥» om—mm— =
, C:OLCURSOR (B mm=m e 3
s =) SORGN 352, 0LOR B:
863: IF S<>RGOSUBR 2 _CURSOR B:END
B3 Gf5: LET U=INT X/T:

COR P=@TO (UXT
YSTEP T:LINE ¢
o, Py-(P, G2, 3:
L, J=1:1F NI NEXT P

THEN 818 9B5: GLCURSOR ¢ (X+]
:CSTZE 14 55, B):LPRINT R
COLOR A:LF 2: :GLCURSOR (B, B
LPRINT “MPG No Y:SORGN (LET S
.of each':FOR =R, Q=0
H=1TO E:LET F= 867:1F N=1THEN 186
A(HY+7 9
968: RE TURN

1PB9: FOR X=BT0 28

ASTEP T:Z2=X~

263

HH" ;H;QHD

F:LPRINT "X". 200%E :

NEXT H CLCURSDOR (X
Q15:BEEP 5,218, 128 -155,-8J:

WAIT (PRINT Y LPRINT USING

Now RUN 3928 ar CHEEH" 7

OFFY NMEXT X%
G2P:LET Z=P.1%INT 187R: 1F N¢>1G0OT0

C1BkCM-BY W: e2./A

192S: 1F N=1GOTO 9
—————————————— 0



R S -

a fixed PRINT USING statement to be unsatis-
factory unless one is prepared to accept unsightly
variable numbers of spaces in a sentence. Line 950
brings the program 1o an end.

The subroutine contained in lines 965 to 968
serves to put dotted lines across the bars at
intervals (T) corresponding with the intervals
between divisions on the MPG axis. The lengths of
these lines usually represents 1000 miles, because
they are added every time the pen changes color.
However, the program accumulates the actual
distance since the pen last changed, in variable Q.
This is because the run can be terminated at any
mileage, probabily less than 1000, and part of the
end-off operation is to extend these dotted lines.
Line 966 moves the pen to a position 15 units
beyond the tip of the bar. The number of thousand
miles is printed where it is usually clearly visible
on a white background.

After the printing has been done, the various
variables involved are either moved back along the
series (S) or set to zero again (Q) 1eady to be used in
the next series.

The subroutine in lines 1069 and 1070 repeats
the printing of numbers used for the MPG axis in
lines 740 to 760. However, it is done without the
associated plain tine. The string of numbers is
printed every time the mileage changes into a new
ten-thousand. An associated plain line might be
confused with a MPG bar.

Use nf Variables

Here is alist of the variables used in the program:

A is the title for the array of integers for MPG
used in the histogram.

B is the store for the very first entry of mileage,
catled upon In phase four.

C is for the color of the pen.

E begins as the EPA estimate of MPG but is
raised by the program to the length of the MPG
scale,

F is the tab value of the X that is printed at the
end of each histogram bar.

G is the MPG calculated from the most recent
two pairs of entries,

H is the integer MPG calculated for use in the
histogram.

I is the number of ten-thousand miles
calculated for the current entry.

Jis the | of the previous run through phase two.

K is the number of gallons used in the first tank
filling. On later runs this becomes the stored value
of the preceding filling.

L is the current number of gallons put in the
tank.

Mis the mileage.

Nis the next mileage to be entered.

O is & store for M so that M can store N when a
new N is to be entered.

P is the number of printer units between dotted
lines of the scale markers.

Q is the number of printer units that have
accumuiated along the miles axis since the pen last
changed color.

R is the newly caiculated ineger number of
thousand miles.

S is a store for the value of R calculated for the
previous bar.

T is the number of printer steps in each division
of the MPG axis.

L is the number of divisions of the MPG axis
included in the length of the previous bar. The bars
vary in length. In order not to clutter the chart in
the area where the miles numbers will be printed,
the dotted lines are only printed where needed, up
to division L.

V is the mileage run between filis.

W is used to accumulate the number of galions
used since the first entry.

X is the distance in printer units that the pen
moves parallel with the MPG axis.

Y is the distance in printer units that the pen
moves parallel with the miles axis.

Z is anumber, wherever it may be printed.

Possible Alterations

For those whoe would like to experiment, there are
some Improvements that could be made.

The number 75 in tine 830 can be changed to 50
or 100 in order to expand or contract the miles axis.

If additional memory is available, the following
1ines may be added:

845 ONERROR GOTQ 1080

1080 WAITPRINT "RESTART- ADD 10 TOEPA

These changes will prompt action if an
excessive MPG tums up and stops the run. The
extra memory needed to accomodate this agdition
will be available already if the highest MPG does
not exceed 30. However, if you should then hiave to
take the agvice and raise MPG to 40, there may be
toolittle memory left for the array.

If your Radio Shack PC-2 accepts the
statemnent DIM AE)*2 in line 795, as the insert in
the manual suggests it should (but mine does not),
then the total memory needed will shrink
considerably and should find few restrictions. The
arrgy cannot be made exactly the right size
because it must accept unusuaily large and small
MPG that happen sporadically, otherwise the
program will stop.

[Tharks, R. M. Organ, for showing us low a
beginning programmer tackles a less than trivial

programming project. - Editor]
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ALTERNATE CONTROL OF THE PC-1500 LCD

This is the second part of the discussion on this
subject matter that was started in [ssue 28 of PON
You may want to refer to that articie as I will be
picking up where | left off. At that point { had
presented a general line drawing routine in BASIC
and & few supporting routines. These were used to
dermonstrate that a line could be drawn between
any two points on the LCD. I suggested, at the Close
of the article, that those interested might find it
challenging to work on converting the pixel control
routine (labeled ON) into machine language. This
would enable the drawing of a line to occur at a
faster rate. Did you work on the problern?

Creating A Hybrid Program

Mixing machine language and BASIC routines (or
any high level language routines) resuits in what I
like to refer to as a /pbrio program. The use of this
technique on the PC-1500 has special advantages.
For one thing, it rmakes it easy to control, for
example, input operations —- which could get
pretty hairy trying to do in machine language -- as
these operations can be left in BASIC. But, when
you want to maximize the performance in some
area —- such as we are working on deing with the
LCD graphics -~ then you can go rignt in and tweak
things up using super—fast MLP techniques.

The BASIC used in the PC-1500 makes it easy
to construct hybrid programs. You can cross from
BASIC to machine language by using the CALL
statement. Using CALL 8(XXX, where &xXXXX
represents an address in hexadecimal notation, wiil
simply direct the PC to call a machine language
routine at the given address as a subroutine. when
a machine language retum instruction (RTS) is
found, program control will pass back to the BASIC
program, just as though you had used a GOSUB
statement.

If you want to pass a value from BASIC to a
machine language routine, then you may use a
variation of the CALL statement. The statement
form CALL &COO(N will pass the value of
variable M to the machine language routine. It does
this by placing the variable value into the 16-bit X
register of the CPU where it may be picked up and
further manipulated by the rnachire language
routine. There are, however, a few restrictions that
rust be observed: only integer values that fit
within 15 bits plus a sign bit, (+32,767 to -32,768)
may be passed. If you try to pass a non-integer
value using this technique, the BASIC interpreter
will effectively integerize it. If you try 10 pass a
value outside this range, you will generate an error
message.

You can also pass a value back to BASIC froma
machine language routine. If you use the format
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CALL 80OCXX N then the value of variable N will
automatically become the value contained in the
16-bit X register of the CPU when the machine
language routine is exited provided tiat the caity
flag Is set at the time of exiting! You must be
careful when exiting a machine 1 routine
back to BASIC when you use this calling format
especially when you do not want the value or the
variable to be altered by the M. routine! Make
sure, in such cases, that you clear the carry fiag
just prior to exiting. Otherwise, wialever garbage
Is in the X register of the CPU will end up as an
(Lnwanteal) value for your BASIC variable. (1 speak
from experience having once spent some time
tracin;g down a bug caused by my forgetting this
point!

Hybridizing (Instead of going entirely to ML
routines) does, of course, redguce the overall speed
of a program. The BASIC interpreter introduces a
lot of pverhead in the process of passing control
pack ang forth from it to a3 machine language
routine. The amount of speed sactificed depends on
how many times the transfer between BASIC and
ML takes place and other factors. However, even
with such handicaps, speed irmprovements in the
crder of 1D to 1000 {over programming entirely in
BASIC) are generally possibie using the technique.
You will get a good feel for this aspect if you are
following along and actually impiementing the
routines presented in this series.

The Conversion

The first step in our goal of obtaining speedy line
drawing capability is to convert the pixel control
routine (that was labeled ON In the preceding
articie) into machine language. Did you take a Uy
at doing this? Did you learn anything? I bet you did!

The accompanying listings show the routines I
came up with using a hybridized approach. 1 split
the process into two parts. One for handling the X
coordinate and another for the Y coordinate. That
is, I first passed the X value to the ML routine and

ftinto the desired form. when the first
ML routine returns to BASIC, another CALL is used
to pass the Y value to a second ML routine. This
second ML routine combines the Y coordinate with
the previously converted Information and tums on
the desired LCD pixel.

One reason for using this technique at this
poinmt was s0 that ML students could observe the
transformation from BASIC to ML coding. That is,
to illustrate how BASIC can be used to develop an
algorithm {the ON routine in the preceding article)
and then show how ML can be used to obtain speed
enhancements. The ML routines presented here
closely follow the structure of the original BASIC
pixel ON routine, The labels used in the machine
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Listing M. Routine to Carvert X-Coaroinate Value into Display Buffer Adaress Value.

PG {LE | BL | B2 { 83 | BA | BS { LABELS MNENORICS COMMENTS

70 iS50 |58 |76 oo LDYH ¥76 Place base address of LCD buffer inte Y register.
70 52 54 |00 LDV, #00 Baze address is 7600.

70 |54 (B |00 |G LDA #OO Load accumylator with zero.

70 |56 [#E 78 |CO STA 78C0 Stuff it into 78C0 to clear location used as f flag.
70 |59 |o4 LOA XL Pull X value {passed from BASIC) into the accunulator.
70 |sA |B7 |27 cPh 827 Conpare it with 39 (decimal}. I.e., is X397

70 {5C |83 |05 £BC 1020 Skip if have carry as that means XL=>39.

70 Is¢ [po sLa [mariply X value by 2.

70 1% |12 ADDA Y. Add (X72) to base address wvaolue.

70 (80 (1A STA YL Store the result in ¥,

76 61 BE |25 FE ROUSAV o to process pixel row value.

70 |63 (87 |4 1020 CPA #4E Conpare X value with 78 (decimal). Is X<787

70 |65 |83 109 FBC 1030 Skip if have carry as that neans XL=>78.

70 |67 B1 {26 SUBA #26 subtract 38 + complenent of carry so have (X-39).
70 6o |09 SLA Nultiply the result by 2 so have {X-39)"2.

70 6A |12 ADDA YL Add to base address value.

70 68 lia sSia YL Store the result in Y.

70 §st |FD |50 INYH Form (X-30)"2+256 in VY.

70 |6E {8E |18 FB ROVSAV Co to process pixel row value.

70 170 (BS (FF 1930 LDA #FF Load accumulator with all ones,

J0 |72 4 7B |CO STA 7800 Stuff thic into 7800 to set location used as F flag.
70 |75 |04 LDA XL Pull originsl ¥ value {passed from BASIC) into A register.
70 |76 |87 75 CPA ¥#75 Compare it with 117 {decimal}. Is X<1i77

70 {78 |83 |07 Jesc 1040 Skip if have carry as that neans XL=>117.

72 {7a |81 |4 SuBa #4D Subtract 77 - complenent of carry so have {X-78}.

70 ]7¢ (D9 SLA Multiply the result by 2 so have (X-78)"2.

70 70 |12 ADDA YL Add to base address value.

70 17E HA 5TA YL Store the resuit in Y.

70 |7F I8E |07 FB ROMSAN Go to process pixel row value.

e |81 Bl |75 1040 SUBA #75 Form {X-117).

76 |83 |09 SLA Multiply by 2 so have (%-117)"2.

70 |84 |12 ADDA YL f&dd to base address value.

T8 1A 5TA YL Store in Y.

70 |86 |FO 150 INYH Fora (X-117)2+256 in ¥.

70 188 |68 178 ROVSAV  (LDUH #76 Set U to point to temporary storage location.

70 (8a j6A |C1 LK. #C1 Using 78C1 6 73C2 to store comwerted pixel columsn asddress.
70 (BC |94 LDA YH Cet high portion into the accumulator.

70 (8D |81 STAI {U) Store into 78C1 with ayto-increnent of U pointer.

70 |8 |14 ILDA YL Get low portion into the sccumulator.

70 [8F |2€ sTA (U} Store into 78C2.

¢ 190 [F9 CLRC Clesr carry before departing subroutine.

0 91 |98 IRIS Exit back to BASIC to fetch pixel yow (Y) value.

language version -- especially the reference to
line numbers as M. labels -- are to assist the
reader in following the conversion process.

The ML routines are highty commented so 1 will
not use a lot of space discussing them in detail. You
will have to do some studying of the listings if you
really want to understand the routines in detail. I
wiil, however, point out a few items that highlight
differences between BASIC and ML programming.

Note, for instance, that at the start of the ML
routine (labeled ON to correspond with the original
BASIC version), the display base address &7600 is
set up in CPU register Y. There is no need to assign
it 10 a variable as was done in BASIC. The BASIC
variable B can be eliminated from the ML version

because advancing an address value by 256 Is
readily accomplished just by incrementing the high
order byte of a two-byte address. Remember, oo,
that the X-coordinate value will be residing in
CPU register X when this routine §s entered, having
been placed there by the BASIC CALL statement.
The ML routines use three designated memory
locations as storage places. The flag F (in the
BASIC program) is represented by the contents of
location &78CG0. A value of 00 here means the flag
is cleared. A value of &FF represents a set state of
the flag. Locatlons &78C1 and &78C2 are used o
hold information contained in a CPU register. This
information might be lost when the PC was
interpreting BASIC statements, as it must do when
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Listing M. Rautine to Carvert Y-Coordinate Value to Dfsplay Buffer Aoaress and Bit value.

PG |LC | Bl | B2 | B3 | B4 | B5 | LABELS NNENORICS COMENTS

70 |AD (68 |78 ROW LDUH #78 Set U to polnt to temporary storage location.

0 |A2 &6 |C2 LK 4E1 Starts at 78C1, also uses 7802,

70 a4 |65 LDax (V) Fetch high portion inte accumulator.

70 A5 {18 STA YH Store pixel column address (high part).

70 (M6 |25 LB& (1) Fatch low portion into aceumulator.

70 87 1A STA YL $tore pixel column address (low part).

70 {a8 {04 LbA XL Fetch pixel row value (passed from BASIC).

70 |AR9 IB? 04 CPA #04 See if less than 4.

70 |AB {81 04 FBNG FLG Skip ahead on non-carry as ¥Y<4.

70 {AD {B1 |04 SUBA #04 Subtract 4 so have Y=¥Y-4.

70 I1&F |50 INYL If Y=>4 then advance display buffer pointer.

0 1L |40 FLS I fdd 1 to pixel row value {0 wo 6 becomes 1 to 7).
70 B2 BS |01 Lba N0 Set least significant bit in accumulatar.

70 B4 142 1 O0P DEXL Decrenent sdjusted row pixel value.

70 IBS |8B (03 FBI QU7 Jump out of loop when XL reaches zero.

70 B7 |D9 StA Shift bit in accumsulator one position to the left,
70 B8 |9F |06 RB LODP Go back to continue bit-positioning operation.

70 |RA jOA QuT STA %KL Save positioned bit back in XL.

70 |88 A5 (7B [CO LDA 78L0 Fetch F flag from its storage location.

70 IBE 00 Ina Exercise the accunulator (in order 1o sey flags).
JO |BF |DF DEA Restore the accunulater (flags reflect origimal value).
70 {80 0R S5TA XL Save ¥ in AL.

76 |CO {88 [0& FBZ 1080 If ¥ flag was cleared, then skip ahead.

70 €2 104 LDA XL Fetch positioned bit from XL.

70 IC3 |Db% SLA Rotate the bit into the upper nibble,

70 iC4 D9 SLA Ditto.

D |C5 D9 SLA bitto.

A U 1< O 41 SLA Fitto,

70 (L7 |[oa S5TA XL Restore positiones bit o XL.

70 |08 o4 1080 jLDA XL fetch positioned bit From XL.

76 jC9 (1B oA (V) Mesh the current bit with whatever i{s already in display.
70 jcA  [1E 5TA (Y} Update the display buffer. (At last, at last!)

70 {CB |[F9 CLRC jClear the carry flag before departing.

70 joc laa RTS Exit back to BASIC,

It goes bacik to pick up the Y -coordinate vaiue,

The ML routines and the storage locations just
discussed have been assigned to the area in RAM
that is normally used to hold string variables A$ -
0%. Avaid using a CLEAR directive when these ML
routines are instatled!

Loading and Experimenting
You can load the ML routines directly into memory
from the accompanying listing. You can make up a
BASIC program that uses POKE directives to setup
the ML routines. Alternately, use a M. monitor
program (such as Norlin Rober's LMD package sold
by PONV) Lo store the code. Note that the first two
columns in the listings provide the address. The
next several columns indicate the actual machine
code bytes that make up each ML directive. These
are the hexadecimal values that must be placed
into memory to form a sequence of ML directives.
Once the machine language routines are in
memaory, you needa BASIC routine that calls them
and passes the appropriate X- and Y-coordinates.
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Here is how that can be done efficiently:
3000 "ON™CALL &70
S0, X:CALL &7
OAQ, Y :RETURN
To test your new capability you can use a
simple input routine such as:
1000 “DOT"INPUT *
X-COORD: *;X
1010 INPUT "Y-COO
RD: “:¥Y
1020 LS :6OSUB “
wﬂ
1030 BS-INKEYS :
IF 8%=""THEN
1030
1040 60TO 1000
This will allow you to specify display
coordinates and observe that the appropriate pixet
turns on,
You can combine the LINE routine and the input
routines that started at lines 200 and 300 in the
previous articie 1o provide complete line drawing




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

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

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

A RENUMBERING UTILITY

The Sharp PC-1500 and Radio Shack PC-2 are
tremendously powerful devices in the hands of
even a modest programmer. However, the recent
intreduction of the long awaited 161K RAM modules
has reminded me of the major stumbling block in
writing long application programs on these PCs:
the lack of an easy Lo use renumbering utility. The
purpose of this articie is to describe an extremely
fast "renumbering” routine written in only three
lines of BASIC code.

why 00 I consiger the avallabllity of a
renumbering utility to be so important? The BASIC
programming language itself is at fault. when a
program branches through a GOTO or GOSUB it is
necessary to specify a destination line number.
Unless you are one of the very few who completely
plans out programs in advance on paper, you will
find yourself needing 1o decide what line number
your program should jump 10 as you create code.

Can this be a problem? Suppose that you are
going to frequently be calling an as yet unwritten
subroutine that will, say, evaluate the polynomial
P{x). You make a note on paper that the subroutine
will be at line 200C. Every time you need this
routine you must ejther remember it or else 100k up
the the subroutine’s starting line number. If you
come back o update the program at a later date to
modify it you will find yourself in the unpleasant
sftuation of having to trace each subroutine
reference in order to understand the program
{unless you have otherwise documented the
program in a thorough fashion). Things can rapidly
get out of ahand in a long program where there may
be dozens of GOTOs and GOSLUBS, Remember, six
months after the fact, a reference to line number
2000 might not do much to remind you that it
hangdles P(x).

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

To ump to the line, you only need to state
GOTO or GOSUB followed by the label of the

desired line. This label reference must be enclosed
in quotation marks. Thus, GOSUB 2000 might be
replaced by GOSUB "P(x)" which is much more
gescriptive than GOSUB 2000. In fact, it is a fair
example of self-documenting code.

A programmer has a virtually unlimited range

of choices for labels since a label on the PC-1500
can be up to 73 characters in length and include
blanks, upper and iower case letters, numerals and
any other symbols except the quotation rark.

Since the computer supports this powerful
feature, 1 strongly recommend that PC-1S00
programmers use labels for all references to other
routines and subroutines.

If the previously cited reasons are not
sufficient to convince you of the warthiness of
using labels, 1 can offer one more tantalizing
appeal: the following program can renurnber a 300
line program in about one minute. This program
resides in just three lines of code. But, it only
gperates on programs wherein all GOTO ang
GOSUB references are by labels, not line numbers!

Here is the magic routine:

65024 END

65025 "L"B=STATUS

2-STATUS 1,L
=0

65026 IF PEEK B>25

3THEN END

65027 L=l +10:POKE

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

The program may be executed by typing DEF L
or RUN 685025, The program then renumbers all
lines lower than 65024, assigning the first line
number the value of 10 and using an increment
between lines of 10, Note that the program does /o¢
change GOTO and GOSUB statements! Those
statements mus¢ refer to labeled lines.

Here is an outline of how the renumbering
PICgram operates:

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

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

The renumber utility ignores all line numbers

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

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

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

Thanks for this utility procedure and routine go
Yo Morman £, Beam, 21851 Gresham Street #1803,
Canoga Park, CA 91304,

STAR TARGETS

This is a graphics game for the Radio Shack PC-2
and Sharp PC-1500. It was designed by Jawid A
Cloutier, Builard Roaq, North Brookrield MA
71535 You need at least a 4K RAM module in your
PC in order to use this program.

To play the game, imagine that you are a ball
turret gunner in a space freighter. Your job is to
eliminate all enemy fighters trying to destroy the
freighter. when the title fiashes on the screen,
press ENTER (fwice and you will be ali set for
battle. Press the left arrow key to rotate your
turret {0 the left. Use the right arrow key to rotate
it to the right. (Note that the enemy will shift inthe
opposite direction) Use the keys to position the
enemy into the sights. when the sights start

209981 CB8080
A4163"
3847:60SUB 3310

3390:WAIT B:PRINT
CHR$ 127:;" S
tar Targetls

blinking, press the spacebar 1o fire!

3A5:REM Star Tar 3925:013(A)="0998
getls 225536106E18
3p10: CLEAR :CLS : 244B3n0"

3415:

0iM S$(QoHxl8
» SU$C(BRIXLB, S
D$(BI%18, C(
g)x18

OIN DiscBI*2
2, D2$<8)%22,

3634: SU%(n)="0986

@AF1512156F 06
88 1

3935:028$(B)="08082

2812003E8C32
p48B12"

U$(B) %22 304P: SD$(P)="6418
3920:5%(B,)="128C1 3C343C343C!8

AZE2AZE1ABC! 64"

2. 3845:U%$(B)="63414
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365A: T=TIME :WAIT Ji.g !
B:G=68: CURSOR 25.
GCURSOR G: PRINT CHRs$ 1
GPRINT S$(@8> 27
§ 33B2: IF INKEYS$ =
3069: C=B: RANDOM : CHR$ 13THEN
R=RNDO 3:IF R 3392
=1THEN LET C 33P4:.:A0=RND 200:B=
$(P)=5%a) RND 5P
3878: IF R=2THEN 3386: GCURSOR 1:
LET C$<(8)=5U BEEP 1,6, B:
$(B GPRINT A, B;:
3p8A: [F R=3THEN GCURSOR 151:
LET C$(B)=5D GPRINT A, B;
$(A> 3398: [F INKEYS$ (>
apsa: BEEP 1, 15,508 CHR$ 13THEN
tGR=(RND 8)~- 3314
4: 1F GR=@ 3318:CLS :PRINT "
THEN LET GR= By Dauid A.
-4 Clout ier':
3935: G=G+GR: I+ G GOsSuUB 3858
195THEN LET 3320: RETURN
G=9 3490: P=RND /: IF P
38397: IF G<C{OTHEN {>1THEN
LLET G=155 RETURN
3498: GOSUB 3588: 3410: CLS :GCURSOR
GOSUB 3440 G:GPRINT "@8
3198:BEEP 1, 28, 59 Ba";C$CB); "9
:CLS ¢ 498" ;
GCURSDOR G: 3428:BEEP 3, 7, 284
GPRINT C$(8) :P=RND 18: [F
:GOTO 3068 P<>1THEN



Program Star Tamgets.
RETURN THEN LET G=G

3438:61=28:62=29 +5

3448: BEEP 1, G2-/89 3596: IF G>133THEN
» 25: GCURSOR LET G=82
G1:GPRINT 25 3597: IF Ag=r
S-POINT Gl: THEN 35949
GCURSOR GZ: 3538: RETURN
GPRINT 255- 35393:a$=IMKEYS$
POINT G2 GOTO 3587

3445:G1=G1-1:G2=0G 3689. GCURSOR /3:
2+1 GPRINT DZ2s%c¢H

3458: [F G1<a20R G2 3; iBEEP 35, 9,
>153THEN 3435 289
5 3618:CLS :GCURSOR

3452: 0070 3444
3455:PRINT "You w
ere bliown to

J3:6PRINT DI
$(8.;.BEEP 3
y 28, 58

pieces ! " 3620:01=72:52=84
GOSUB 3830 36390: GCURSOR G1:
3468: PRINT "Score GPRINT (RND
=", 50 GOSUB 128)-1.
3850 GCURSOR G2:
342A4:PRINT "Ships GPRINT (RND
=" WS GO5UB 128)-1:BEEP
3858 1,62,5
348MA: END 3640:01=61-4:02=0G
3500: GCURSOHR 723: 2+4: 1F Gl1<=4
GPRINT “g1'"; OR G2>=155
:GCURSOR 82: THEN LET W5=
GPRINT "41" WS+1:GOSUB 3
3585:0%=INKFY$ ! 2P0:G6G0T0 385
GOSUB 3598 %]
3518: IF G<¢>?4THEN 3650: G070 3639
RETURN 3780:SC=INT (SC+1
3528:CLS :GCURSOR AP-199%(
23:GPRINT US$ TIME =Ta23)
(B>; :BEEP |, 3720:PRINT "Score
8, 19P:Aa%= =";5C: GOSUB
INKEY® 3858
3534: 1IF as$=" =~ 3730:PRINT WS;" o
THEN 236PR@ nemy ships d

estrovyed”:
GOSUB 3854
384P:GOTO 3869

3548: CLS :GCURSOR
G:GPRINT S%$<¢
B); :BEEP 1,8

» 288: L=C+! 3838: IF INKEY$ =
3558: IF C=3THEN CHR$ 13THEN
RETURN 38350

3835: 1F INKEYS$ <2
CHR$ 13THEN

3568: GaT0 3520
3530: IF A$=CHRS$ 1}

2THEN LET G= 3835

G-3 3857: IF INKEY$ <>
3592: IF GCBTHEN CHR$ 13THEN

LET G=135 3857

35385: IF A$=CHR$ 8 3860: CLS :(RETURN

REDEFINING THE PC-1500 KEYBOARD

If you have POIKEd around in the Sharp PC-1500
you may have noticed a little Japanese symbol
appear In the display. This occurs when bit 2 of
location &764E s set. (You can see it by entering:
POKE 8764E PEEK &764E OR 4. wWhenthe PC is in
this mode, keyhboard codes may be fetched from a
user-built table. To do this, a pointer stored at
&7850 must be set to &30 when using a CE-150 or
1o &00 when using a CE-158 (RS-232) interface.

. In this discussion, the use of a CE-1S0 will be
assumed. For this case the user-puilt table must
start at an address: &ndh. The high byte of this
address {nn) is indicated to ROM by setting the
pointer at &785E to{hn+1).

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

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

Thus, the directive POIKE &7850,&80,83A will
indicate to ROM that a keyboard table starts at
83980 (going to &39FF) and that there is a GPRINT

- table starting at 83AA0.

(Keys having ASCII codes less than &80 will be
fetched from the reguiar ROM table at addresses
8F CAD through &FE7F.)

The program shown in the accompanying listing
capitalizes on this inforrnation. It axs a set of
Greek alphabet characters o the repertoire of the
PC-1500. Note that | said aaps and not sudstitutes.
All other capabilities remain. Thus, by 3 single
keystroke, you may switch from one keyboard
representation to another.

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

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

Of course, these keyboard tables must be
protected by an appropriate NEW statement to
isolate them from the user's BASIC storage area
However, the program works with any RAM
memory expansion (4K, 8K ar 16K modutes). This is
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because the first available address is computed
after examining the SOM (Start Of Memory) pointer
that is maintained in address &7863.

Instailation and Use

The first step you must take is to protect a section
of low memaory where the table will be stored. Do
this by executing the command:
NEW(PEEK 37863+2)=256+336
(If you are using an 8K RAM moduile, then you could
Jjust enter: NEW &3850.)
Next, Ioad the entire BASIC program shown in

the accompanying listing into memory. 00000 SENRE OEERO
Execute this program by typing RUN in the OLACL, SoLum  scioos
RUN mode. This causes the two tables to be placed RODDOR BS0UDO0C SERSE
into the protected area of low memory. After a few P, SooEl  SOoss
seconds the > prompt will come back up on the OODO0OC ®000D0 OaEE0
L.CD. Now you carn eliminate ail of the BASIC lines 7 8 9
except for line 300
To save the keyboard tables on tape for future
use, set up two variables by executing these SoNES BORCE Emman
ke CacEc Sumam  Sogo
B-(PEEK. 87863+2)736+355 CSCRC UoESR BSRD
= + +33%5
Now place the tape unit in the record mode and GRUAR OOmOD smeaw
execute the command: I [
CSAVE H "GREEK KB TABLE";A.B Haﬁ. S ——
(Again, if you are using an 8K RAM module then 5t imials]
Use: CSAVE M"GREEK KB TABLE" 83980,83B4F ) ORmOn ORmeD  8ooo0
Then, in the future you need only reserve the OOE o BogLs oooun
protected area in memory and load the keyboard gglgg DL]=EID [m[i]
table directly into memory using the command: 2 s
CLOAD M “GREEK KB TABLE"; (PEEK &7863+2)% 1 2 3
256+128
Diagram Greek Symbals Assigned o Ajphabetical Keys.
O0O00 00OCo0 00000 00000 00000 0pooR 00000 00000 00000 O0Deso
00000 0OoDO00 GoO0E 00000 00000 8OS0E 00000 00000 00000 OCOEd0s
SEESE CECED SMRUC PERER Lmeem RCECS fLOGR DoEon Hueen oEuet
EEGEE 80O0E 08000 OROED COROCD COOR0OD OSDED DOECO 2 BRODUSE 08000
BOOOS EOROE S0OO080 OBOS0 COECO COBOO ODECEC OO8DD 2 ECOOE  OEDD0
UORSSC OWOED OEECO BOOER QOO0 OCOROCD OUROO ODODEC CES80 &0O000
Q w E R T Y U 1 O
0OO0O O0000 ORAEC BOOES SEEES 00000 00000 QODDE 00000
0D0D0g 00000 EHOCOR CESNS SCOCODS8 =SE0800 OCEESD 00000 BO00D
pooon  ooooo DRS00 oS00 OmQO0  DEoEo DOW SOO80 ORDOO
HRCON DREAR ORE0CD pmgog O O Oposo B BOSOC DOEOO0
OOell enosn wooE0 D Oloon ] Im] B | (znalilinal [ain
S0C0EC BODEC BOOB0 OCOS0 BCOOE OO0 O8N0 SOS0C0 OEDen
OEs0OS DRS00 OEEDD SEE00 SEEEE OOORD SE0Sd §NDCeC BOCOR
A S D F G H J K L
0oopo ] 00 OEECC DO000 0
"aRal DOCCR BNCR® RO GENER ooR AR
comgn aEDe UEUC OEEeD OR DOCE0 OROED
CEESC ComcD gochs SomcA Cgsan Decoe opemo
8 W B
SRabC =Oo0e DRmsD OD#OD A0OOD ooosd  eaoon
Z X C v B N M
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You also need to restore line 300 (but you may
renumber that as desired). Altemately, you may
assign the contents of that line to a Reserved key:
(CALL(PEEK&7863+2)*256)
However, make sure you erase this assignation
when the Greek table is not inmemory!
That is all there is to it. Press the DEF /G key (or
the Reserved key if you set it up as suggested)
when you want 1o use Greek symbols. The Japanese

Diagram Symbiols Assigned to Numeric Keys.




symbol will come up on the display (1o the left of
the SMALL legend) to indicate that you are in this
special keyboard mode. Remember these symbols
are accessed using lowercase, so press the SHIFT
key before pressing the desired alphabetical or
numeric key. An accompanying diagram shows the
Greek keyboard layout.

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

If you turn the PC off using the BREAK key, you
will automatically quit the Greek mode. However,
if the PC turns off by powering-down after the 7
minute time-out, you will remain in whatever mode
you were using.

Program Greek Keyboard

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

Naturally the technique. demonstrated here
rmay be modified {0 enable your PC to communicate
in whatever language you desire, be it Russian,
Hebrew, or Sanscript. How about converting your
PC to French, compiete with accentuated vowels?

This powerful technique for customizing your
PC keyboard was provided by: Patrick L. Pollet,
R.O. Box 144, LPM Box 298, Dhahran Intemational
Alrport, Saud! Arabia.

1

L8]

8]

:REM

greek alp
habet keyboard

:PDATA RBB, 84E, &

059, £01, &48, £38
+ &35, 832, &89, &
58,857,811, £33
» &1F, &2D, 82E

55, &15, &4A, 837
» &34, 831, 880, &
28, &49, 816, £4B
- &4F, 84C, 829

DATA &19, 843, 8
45, &12, 844, 82F
. &2A, &2B, 8209, &
56, 852, 13, &46
» 859, @8, 83D

BB, &1B, &BC, &1A
+ &1F, &1C, £350, &

:REM

20:

(%}

23:

3s:

B0, &BE, 824, &BF
. 8CRH, 8C1, gC2
machine ¢
ode rowutine to
oct ivate tab!
es
DATA &R5, 880, &
Ak, &78, &30, A5
878, 863, £0D0, &
DD
DATA &AE, &78, &
SE, EEB, £76, £4F
» 8824, £3A, 838, &
38
REM toble gpr
't codes of t
he special cha

5:0ATA 862, 854, § racters
51,&1B,&41, 818 30:DATA &P8, £18, &
. &1F, &AC, &20, & 28, &44, £38, 286
472,854,814, &42 1 898, &7E, £48, &
+ £39, k36, £33 A6

G:DATA &SB, &RB, &  21:DATA &B2, 83C, &
ni, 801, &B2Z, 03 B2, &7C, &£Pa, & /F
. &A4, A5, 899, & 18081, 01, 881, &
ag, &A/7, 821, 808 A3
s &QF, &82C, &2E 32:0ATA &BZ7, £98, &

7:DRTA &30, €09, & ’F, &8, A7, 248
an, 825, £6B6, &AC » 855, &2F, 855, &
. &AD, &AL, 8AN, & ng
3C, &AF, &26, &B8  33:DATAH &44, 824, &
. 8B, kB2, &3E 18, 824, 842, £32

8:DATA &19, 8B3, & » 848, £20, 848, &
B4, &27, &B3, 83F 30
y &3A, &3B, &5E, &  34:DATA &38, &48, &
B&, &B/, £23, &B8 48, 38, 848, 849
. 8%B9, &1, &40 1 8&3C, 819, g1C, &

DATA &B4,838, &
48, 38, &94, &3C

36:

» 862, 802, 862, &
20

DATA &18,8&14, &
12,%14,818, 840
«8/E, 881, &7E, &

+ &35, 849, 841, &
B3

DATA &3E, 849, &
43; 849, 83E, 841
+ &49, 843, 849, &

46:

4 4]

37:NDATA 842,841,8  47:D0ATA 800, 865, &
7E; 841, 842, 820 3, £88, 829
. 83C, 840, 800, & 208: "D"A=(PEEK &78

a4

B63+12%256+888

38:DATA &J2C, 8108, 8 218:FOR 1=BTQ 127:

28, 44, 24P, &30 READ M:POKE A+

. 848,848, 848, & I, M:NEXT 1

39 220:A=(PEEK &7863+
39:DATA &42, 824, & 2)%256

18, 828, 840, 831 230:F0R [=8T0 19:

. 840A, 8§44, 84A, & READ ML:POKE A

31 +1, ML:NEXT 1
4g: NATA 828, 854, & 240:A=(PEEK &7863+

44, £28, 820, 832 22%¥256+8R0

., 84D, 849, 831,8 250:FOR 1=RT0 124:

22 READ M:POKE A+
41:DATA &18, 824, & 1, MsNEXT 1

7E, 824,818, R44 268:END

, &3C, @4, 87C, & 308: "G"CALL (PFFK

44 £ 7863+2)%256:
42:0ATA &41, &4A, & END

58, 823, 883, 84 STATUS 1

, 83E, £99, 889, & 1758

43

44

.=

43:

RE

DATA &41, &5A, &
2E, £2B, 803, £38
+ &54, 854, 854, &
38

bATA 838, 848, &
48, &30, 848, &40
1 &BF; &153 8-16; 8:
G]<]

LATA &P8, 804, &
3C, 844, 804, 863
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FROM THE WATCH POCKET

I receive a lot of mail here at ANV There is no way
that | could respond 1o every inquiry. Over the
years | have developed some basic rules or policies
that I follow in dealing with this ongoing deluge.

The first is that | do not even look at letters
that are rude and/or ocbnoxious. Should, by chance,
one get by my secretarial staff, (andit is trainedto
rernave letters from people with personal problems
that have nothing to do with our line of work), 1 drop
it into the wasiebasket the moment il becomes
evident that the intent of the letter is to vent
someone’s grief, hostility, anger or frustration. |
am not a social or medical counseior nor a
receptacie for abusive thoughts and ravings.

Many of the letters that I do review contain
technical guestions relating to subjects [ have
written about. If [ am able ta quickly respond to the
guestions by jotting down abrief reply (a few words
to a few phrases - not a few paragraphs or pages!)
and, Jrf the inguirer has hao the courtesy or
enclosing & self-aaaress, stampea envelgog thenl
often do forward a reply. (Not always, there is no
guarantee, even witha S.AS.E.)

But you can bet that if you do nof include a
self-addressed, stamped envelope, the chances of
receiving a reply are approximately zero.

I do use comments recetved in letters 1o help
shape the contents of PCA For instance, if |
receive a iot of letters from all around the country
indicating that people are having difficully using

fwailable Only by Prepaid Subscription for a Calendar Year
Periad (January - Decenber). You are sent back issues for the
calendar yesr Lo vhich you subscribe, at the tine youenroll,
HC/VISA Phone subscriptions: (203) 888-1643

I sninterested. Please send nore inforna_t,ion. I have:
__asharp PC-1500 __ Radio Shack PC-2 __ 7
Enroll me as 3 1984 Subscriber (Issue numbers ¥1-36).
$18.00in U.5. (4.5, $21.00 to Canada/Mexico. Elsewhere
1.5, $30.00 payable in U.S. funds against aU.S, bank. )
Enroll me as a 198384 Subecriber (Issue numbers 21-36).
$54.001inU.5. (1.5, $63.00 1o CanadaMexico. Elsevhere
1.5, §80.00 payable inU.5. funds instal.S. bank.)
Enzoll ne as a 1082-84 Subscriber {Issue nunbers 11-36),
$76.001n 0.5, {V.$. §95.00 Lo Canadamexico. Elseunere
U.5, $120.00 payable ir U.5. funds against ati.S. bank.)
Check here 1f paying by MasterCard or VISA. Please give
credit card information below,

Orders must be sccompanied by payment in full.

Noane:

Addr:

city: State: Iip:
NC/VISA #:

Signature: Exp. Date:

POCKET COMPUTER NEWSLETTER
P.0. Box 232, Seymour. L7 06483

16 Issue 29  POCKET CORPUTER MEUSLETTER

the CE-158 RS-232C interface,  assume thereis a
fair amount of interest in the subject. I thus select
one or two articles dealing with that subject for
publication.

Regently it seems that new purchasers of the
CE-161 16K RAM module sometimes experience
difficulty trying to use their Reserve keys. Despite
the warnings published in the instruction manual,
people are attempting to use these modules by
entering NEW D after installation. The manual
states 10 use NEW 256. Do what the manual says. If
you don't, the systermn cannot set aside the proper
storage space for the Reserve Keys.

I frequently get letters asking about how 1o
improve the performance of the tape cassette
program/gata storage and recall system used with
the Sharp and Radio Shack PCs. The consensus
seems {0 be that top quality tape is a great heip.
Can 1 name a brand that provides ultra-reliability?
NO! [ wouldn't attempt to do so, there are (oo many
variables affecting the outcome. I can give some
practical advice. Oon't give too much credence o
the word "certified" on a package of tape. Certified
by whom, for what, under which conditions? A good
rule of thumb is that if the brand you are usingisn't
working, then switch!

Can | name a tape recorder that works well with
PCs? Sure. The Radio Shack Minisette-9, which is
the model originally recommended by Radio Shack
for use with their PCs, seemns Lo do very well for the
staff at PON Furthermore, we have recelved good
reports about its use in this application from many
other users. That does not mean you Hgve o use a
Minisetie-9.

Do not expect perfection from any audio tape
cassette recording systermn. They were never really
meant to store computer data. It is not appropriate
to attempt to store large amounts of critical data
using these systems. The technology being used is
such that one can expect to encounter an error in
every 30 minutes or so of tape recorder use. It is
wise 10 keep such limitations in perspective when
you consider your applications!

From the Rumor Mills

It does appear as though 1984 will be the year of
the notebook computer. Besides the ones already
announced in PON the streets are rife with talk of
entries from many more firms. [t seems Casio may
be one of the next to announce. Those already in
the running are apparently planning on spending
megabucks to promote their entries. watch the
magazines, TV and listen to radio for the barrage
Sharp is expected to release touting the PC-5000.

1 also expect to see a barrage of exciting new
software offerings and PC add-ons in the coming
year. Most of these will be from small companies
that have figured the PC base is now big enough to
take a gambie on.
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received on cassette or battery backup RAM is
transferred to the Carieton ROM Modules.
Carleton works under standard non-disciosure
terms to protect vendors software, Orders for as
many as 250 ROM Modules can be processed in less
than a week.

The service 1$ primarily designed to support
software vendors who wish to produce moedules in

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

For further information contact: Carleton
Micro Systerns, 1801 Commeree Drive, South Bend.
IN46624, The phone number s (219) 236-4630.

HEWLETT-PACIKARD ANNOUNCES HP-81CX

Hewlett-Packard Corporation keeps striving to
bring pocket computer capabilities to its line of
Series 40 advanced programmable calculators.
Now the firm nas added clock and calendar
functions, plus text-file editing and extended
memory to its HP-41 line inits new HP-41CX.

The new model has alt the features of its
predecessor, the HP-41CV. plus those mentioned in
the preceding paragraph, 20 new commands, and
over 3,100 bytes of mermory.

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

The Extended Functions/Memory Module in
the HP-41CX (which was an option in the 41CV)
provides 868 bytes of extended memory, Memory-
rmanagement functions, programmabie versions of
several HP-41 functions, plus several register and
fiag manipulation functions.

Phota AHP-41CX Programmabie gal_‘qdatar
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The 24K bytes of ROM in the HP-41CX
features an RPN operating system. This sytem
permits users to view intermediate results as well
as recover easily from error conditions. The RAM
in the HP-41CX retains its contents when the unit
is turned off. An alphanumeric LCO screen permits
viewing of both numeric and alphabetical charac-
ters plus special sympols and operators. The alpha-
numeric keyboard is redefinable. Thus, users may
assign frequently used programs or functions to a
singie key to customize operation. Keyboard over-
lays are available for users who want to create
their own labeled keyboards.

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

For more information on the $325.00 HP-41CX,
contact your jocat HP sales office.

Photo HP Peripherals Cornecled ViaHP-IL.

S e




ENHANCED FILE MAINTENANCE PROGRAM

One of the satisfying aspects of being the Editor of
PON is seeing the improvements that come about
over time as a consequence of publishing harg to
obtaln information. As you know, during the past
year {and more), AOVhas published a great deal of
Information on machine language programming for
the Sharp PC-1500 and Radio Shack PC-2. wWe are
now seeing the resuits of having made this type of
Information widely availabie.

The program presented here is an excellent
example of the types of improvements that can be
obtained through the judicious application of ML
techniques. This is an enhanced version of the File
Maintenance program that originally appeared in
Issue 24 of PON 1t was developed by the originator
of the program, Siepen Tomoback. 19 Maplewood

way, Pleasantidlle, NY 10572 Through the use of

machine language routines, Mr. Tomback has
vastly improved the overall operating speed of the
program. Additionally, he has removed the former
barrier (imposed by BASIC) that limited record
lengths to 80 characters. If you found the original
version useful, you will be ecstatic over this one!

Overview

The File Maintenance prograrm wiil aliow the set
up of a filing system to a user's specific needs.
Think of a file box filled with 3 xS cards. The box is
called a 7/ the cards are called recongs and the
lines on the cards are called f7e/o8

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

Equipment Required

This program operates in a Radio Shack PC-2 or a
Sharp PC-1500 that is equipped with an 8K memory
expansion module. In order to make use of the
program you will also need a printer/cassette
interface such as the Sharp CE- 150,

About the File

Here is important information for you to know
about the structure of the flle:

Numibe! or Reconds: The program utilizes just
under 3K of memory. The remainger is used for
storage of the flle. Using an 8K memory expansion
module gives the PC a total memory capacity of
about 1D Kilobytes. Thus, about 7 kilobytes would

be availavle for data storage. The number of
records that can be stored will depend on the total
number of bytes assigned 10 a record. For instance,
a file utilizing 100 bytes per record would allow for
the storing of approximately 70 records.

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

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

Fiela Lengtir The length of a field may be set
at from 1 to 40 bytes.

Regord L engt/i: The record length is a function
of the nurnber of field(s) defined and their length(s).
Since a field may have a maximum of 40 bytes and a
record may contain up to 12 fields, the maxdmum
record length is 480 bytes. (A record this size would
not be practical in most situations because it would
only allow gpproximately 14 records in a file.)

Flelds Per Record: A record may have from 1 to
12 fields.

Fleld Search; A record may be searched by 1 to
4 fields. If you set up a file of birthdays as weil as
anniversaries, it would be beneficial to establish a
field called TYPE. This field would be used to
distinguish between the two categories {say B and
A, 1espectively). Another field might be named
MONTH DUE. Finding atl the birthdays that
ccourred in a particular month could then be
accornplished by a two field search,

Before Starting

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

Also, using the RUN command will cause any
file currently in memory to be erased. Do 7o¢ use
RUN to restart the program once you have any part
of a file stored in memory. Always use the
directive GOTO 15 to restart the program without
loss of data (You might want to place such a state-
ment under control of a softkey.)

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

when selecting from the meru, remember that

POCKET COMPUTER MEWSLETTER Issue 30 3
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Program File Maintenance.

12: GOSUB 995:! 0CK 145:CLS :PRINT "FI STATUS 2! GlS:1F I$(>"yUr
tTEXT :CSIZE 1 ELD"3;I;" NAME: RETURN LPRINT STR% (F
:COLOR 9 ":CURSOR 14: 4P8: IF LEN N$=9 Yit T3 18(0);

15:CLS :WARIT B:D= INPUT "";@$(]1+ GOSUB 960: NEXT F:RETURN
9:H=B:RESTORE 14> RETURN 6280: I=1
tFOR 1=170 D: 150: IF LEN @3$(1+14 4p5:LF S:LPRINT “F B25:PRINT STR% (F)
RERD I$(B@): YCIDR LEN @3¢l ILENAME: “iN$ 1O MING (1%
PRINT 1$(2) +14)>15THEN 14 41p:LPRINT “"MAXIMU 2y, 3, 24)

28:FOR J=1TD 3A:1 5 M RECORDS: ";N  63B:1F ASC INKEYS
$=INKEY$ :IF 1 155:CLS :INPUT "HD 415:/PRINT "RECCRD “RLET J=J+1:
${O""LET J=68 W MANY BYTES: S USED:";M GOTO 650
25:NEXT J "s@¢I+1g) 420: LPRINT "BYTES ©35:1F ASC INKEY$
3B: IF I$=""THEN 5 168:1F @¢I+14><I0R PER RECORD: ";L ~12LET J=J-1:
B @CI+14>>48THEN SLE 1 GOTO 550
35:FOR J=1T0D D:1IF 155 425:F0R 1=1T0 K: 540: IF ASC INKEY$
MID$ (“NDI1AVP 163:L=L+@C]1+14): LPRINT YFIELD" <{>13THEN 637
FC"; J, 1)=I$LET NEXT I 10; 7 "3@$CI+14 F4S5:CLS NEXT F
H=J:J=0 170: GOSUB 1398 33 TAB 28 USING RETURN

4P:NEXT J 175: PRINT "MAXIMUM THHEHY "BYTESTS 658: F J=BLET J=1

45: IF HCLS iON H RECORDS " ; N: BCI+14):USING  BSH; 1F JOLEN I$¢@)
GOSUB 19p, 298, BEEP 15:RETURN 433B:NEXT 1:LF 6: LET J=LiN l%¢(@2
390, 408, 599, 7B 198:N=INT ((STATUS RETURN )

2, 789, 80P, 90Q:; 3-STATUS 2-63) 599: 1F LEN N$=@ 668:COTO 625
GOTO 15 LY YRETURN GOSUB 3968@. 0P TF M=AGIsSUB 36

SP:NEXT 1:G0T0 15 288: 1F LEN N$=@ RETURMN ) A:RETURN

55:00TA "N - NEW GOSUR 969: S@5: 1F M=NPRINT "0 2@5;1=0: INPUT “REC
FILE", "0 - QUT RETURN JT DF RECORDS! ORD NUMBLR.
PUT/TAPE", "1 — 205:INPUT "TAPE RE "IBEEP 15 1

INPUT/TAPE" ADY? ;1% RETURN 712:1F I<10R 1>
68:0DATA *1 — FILE 218:1F Is${OYY" 51@:F=5STATUS 2Z+(f1X THEN RETURN
PARAMETERS", * RETURN COLXiFOR I=1TO K 715, 1F 1$=°U"GOSUH
G - ADD RECORD 21S5S:PRINT #N$;03$Ck :6=1+14 B0S. RECTURN
", "P - PRINT R ), 8k 515:CLS :1$(B)="", 228.G00SUR BB&.LF S
ECORD" 220 I$=Ng+"%": PRINT @$(G), . RETURN
6S:DETA "U — UIEW LSAVE M1g; “JCURSCR LEN @ 8p4: 1F M=BGOSUB 96
RECORD", "F - STATUS 2, $CGY+2: INPUT & A: RETURN
FIND RECORD(S) STATUS 2+ (M¥L) "5 14$0a) BOS:CLS -H=0: INPUT
", "C - CHANGE : RETURN 520: 1F LEN 1$(@)>@ HOW MaNYy FIEL
RECORD" 30@: 1F LEN N$=0 © (GGOSUB 98%. B SEARCH? “;H
12B: 1F LEN N$=0 S THEN 315 GOTO 515 819: 1F HCIOR H>»40R
THEN 115 3IRS5:BEEP 3 INPUT Y 525:G0SUB 955.F=f+ H>XTHEN RETURN
195: BEEP 3: INPUT * SURE? ";1¢ B(GINERT 1 815:RESTORE 8835:
SURE? "; 1% 31A: 1F 1$¢Omyy CLS :M=PM+1: FOR I1=1TQO H.
1102 1F I1$<>"yY" RETURN PRINT "@ADD REC READ 1%: J$=
RETURN 315:60SUB 995: ORDY ;M. BEEP 15 STR$ |
115: GOSUB 9385 . INPUT "FILE NA : RETURN 820:CLS :@¢1)=D:
128: INPUT "NEW FIL ME: "iN$ 680:LF 1:LPRINT "R CURSOR :PRINT
E NAME: “;N$ 328: INPUT #N$;@3$(xX ECORD: *;1.LF 1 J$; 1$:CURSOR 4
125: 1IF LEN N$<10R 2, 80K BB5: G=STATUS 2+( (] D INPUT “KIELD
LEN N$>ISTHEN  325:GOSUB 120 -1)%LJ):FOR F=1 NUMBER: ;@)
1208 338: 1F N(IPRINT "F TO KiE=F+14 825. IF @C1X<10R Q¢
120: INPUT "FIELDS ILE SPRCE EXCE p1g:CALL STATUS 3= 13DKTHEN 8292
K :GOSUB 393: STATUS 3-14, G: CURSOR .PRINT
135: 1F K<IOR K»12 RETURN J=STATUS 3+7: "SEARCH* ;B¢ 15;
THEN 130 333: [$=N$+"%": caLt STATUS 3- “ EOR: i
14P:FOR 1=1T0 K CLOAD Mls; 35, J: G=G+@CE) CURSOR 14:

.1
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INPUT “7, 18 THEN RETURN 9496.P0KE STNTUS 3~ 1818 POKE STATUS
B35:1F LEN 1$(B)>1 915:G=A: INPUT "FIE 35, 8AD, 876, E0Y 2+25, 884, &AF
BCOR LEN 148> LD NUMBER: “;0G s BUF, 8210, BAL, & » 878, 867, 4, 8
ACECIx+14> 970: 1F GLIOR G2K /6, 801,818, 8A5 Ak, 878, 868, &
GOSUB 88S: GOTO THEN 315 v R76,802,81M, & =re
330 929: [$(A)="" . TNPUT 55, €41, £88 1215: 1=996. CALL
BdB: 1F LEN Is$(B)<] "CHANGE TO. 7, 9927:POKE STaTUS 3- STATUS 2, [:
THEN 831 [$(8> 13, 4, EB5, 4, £41 IF- PEEK &./6D
B45:@8$C[O=1%(RA: 93@: IF LEN 1%(@) >4 » 830, 884, LAk, & N=&BSTOP
NEXT 1 (L+14,G0508 38 6, 801, 4, &0E, & 1220. X=5TAFUS 2-1
85Q:F0R 1=170 M: S:GOTD 325 /6, §D2,£9N0, 4, § ~27
FOR J=1T0 H 935: GOSUB 998: G=G+ als, 876, D3, 839Aa  1RZ25:0=5TATUS 2-1
855:CLS (PRINT "RE 14: GOSUR 955:. 938: POKE STATUS 3- -X
CORDY; [ RETURN 63, A5, 8./6, 8B 1RA3A.CALL STATUS
B6A: G=@¢J):00SUB 3 955.CALL S5TATUS 3- ,» &0F, 2A, 805, & 2+25, 0
90 9, @CGYICALL 78, 801,818, 845 1B35.P0KE I-1,83A
865: 1$="",FOR E=1 STATUS 3-14,F. y 826G, 802, 811, & + BF-1, £95, D,
TO LEN B$cJ.1 J=STATUS 3+/: a5 3, 8E4, 814, &F
$=1$+CHR$ PEEK CALL STATUS 3- 933.POKE STATUS 3- 1, BPB, 853, &2
F.F=F+1INEXT E 63, J.RETURN 449, g8/, 2, Egg, 4 2, £54, £4F
8/°8: 1F MIO% (I%$,1, 96R.PRINT "FILE EN » 851,888, 8,840 1B348:POKE [+12, 84
E-1)>{>@as (i PTY!".BEEP 15: 883, 32, 851, €3 ], 842, 241, &4
NEXT I1.RETURN RETURN B, 3,£3A 3, 4B, 2282, 84
85 NEXT J 983, LS LPRINT - TO 1282: POKE STATUS 6, 84D, 828, &3
88R:G0SUB 58d.NEXT O LONE!: BEEP 2, £84, £78, 4, 8, 82f, 238, &3
1. RETURN 15.RcTURN g2N, 3BE, 802, 3, 80, BFF
885.04TNn “stY, nd” 9ap.F=STATUS 2+ EER, @y 8A5, 8/ 1R45:POKE I~15,%1
Tl N o R -1X%L0 8, 8A6, 8, 3A5 1
9gR: I+ M=AG0SUB 36 992.1F G=IRETURN 1RA5:POKE STATUS 1A58: CLEAR :D3IMN I
A:RETURN 994.F0R £=1T0 G-1. 2+13, 828, 8n? ${@X%41:
905: 1=8. INPUT "REC F=F+@(E+14); 80, 2486, £486, RETURN
ORU NUMBER. 7, NEXT EIRETURN 846, 88, 2A4, STATUS 1 35686
; [ 595 CLEAR LDOIM 1%¢C ENE, 876G, 808,
918: 1F I1<I10R !>M Arx4d1 gan
only a single keystroke is needed. All other entries, An llustration

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

followed by the ENTER key.

At the Beginning

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

To show how the program may be applied, a file for
holding Dbirthdays and anniversaries will be
created. It will be named AUTOCALENDAR. The
seven fields will be titled and sized as follows:

following items:

OMUDC<D-~0 X

NEW FILE
OUTPUT/ TAPE
INPUT/ TAPE

FILE PARAMETERS
ADD RECORD
VIEW RECORD
PRINT RECORD
FIND RECORD(S)
CHANGE RECORD

Name Length (Bytes)
Field 1: TYPE 1
Field 2: MONTH DUE 2
Field 3: NAME 20
Field 4: ADDRESS 20
Field 5: CTY ST 7P 23
Field 6: PHONE 12
Field 7: NOTE 16
Setting Up ANew File

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

POCKET CIMPUTER NEUSLEITER Isswe 30 5



a NEW FILE NAME. This procedure permits a user
who has inadvertently selected the NEW FILE
function to exit without erasing the existing file.

If you desire 1o follow along with this example,
enter the name AUTOCALENDAR for the new file
name. The program will then ask FIELDS PER
RECORD. Enter the number 7 for this illustration.
(Remember, the maximum permitted is 12, a value
greater than that will not be accepted.)

The PC will then request. the name of each field
and its length in characters. Respond as outlined
previocusly if you want to follow the exarnpie. After
the file has been set up, the program will issue a
beep, then display the maximum number of records
that may be stored (74 in this example). After this
the program will go back to dispiaying the meru.

Printing File Parameters

This option causes the current filename, maximum
number of records that can be stored in the file, the
number of records used, the number of bytes in a
Tecord, and each field name and its length to be
printed. After outputting this information the
program reverts to dispiaying the menu.

If you are foliowing the example procedure, it is
a good idea to select this option and verify that you
have set up the file correctly. Depress the number
1 digit key while the menu is cycling to select this
function. If you find that the file is not set up as you
desire, then stop the program with the BREAK key.
You would then issue a RUN command to restart
the program.

It is important to realize that once defined, you
cannot alter the file parameters without 1osing all
the data currently in memory. Make sure you have
things set up properly before you start bulldingup a
file of valuable data!

Adding A Record

Now that a file has been created and its proper
format verified, try adding abirthday to it. Depress
the A key while the imenu is cycling. The first field
description {TYPE:) will appear. Respond B 10 this
field for birthday. (Remember, field 1 in this
application is used used to differentiate between
arniversaries [A] and birthdays [B})

The second field description, MONTH DUE, will
then be displayed. Respond with a two-digit
answer. Thus, 01 should be used for January. The
value 12 would be used for December. (If a single
digit was used for January, then a single character
search of the MONTH DUE field for the digit 1
would find both the 1 and the 12 entries. Using two
characters means that a properly specified search
will yield exactly the desired match.)

Continue entering the rest of the information
for the record as prompted by the field names. {You
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might want to use the NOTE field for the actual
birthdate or some other relevant information.)

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

Viewing ARecord

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

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

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

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

Printing A Record

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

Changing ARecord

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

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

Atter a field has been changed, the program
returns to the menu mode.

Finding Record(s)

Records in a file may be located using this option,
From one to four fields may be searched at a time.
After you have inputted several birthdays and
anniversaries into the example file, try finding a



particular birthday by month and name as follows:
Depress the F key while in the menu mode to
_bring up the prompt HOW MANY FIELD SEARCH?
For purposes of illustration, assume a three-field
search on the fields named TYPE, MONTH DUE and
NAME,

Now respond to the 15t FIELD NUMBER prompt.
with a 1 to indicate that the first field (TYPE)is to
be checked. Respond to0 SEARCH 1 FOR withaB
for birthday in this example.

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

Respond to 3rd FIELD NUMBER with a3 3 to
indicate that the third field (NAME) is to be
inspected. Respond to SEARCH 3 FOR with the
name of the person you are seeking.

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

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

Saving AFile On Tape

Files may be saved on tape. Make sure the tape
recorder is properly connected and set to the
record mode. Check that the cassette nas been
advanced beyond the tape leader. Press the O key
1o bring up the TAPE READY'? qQuery. Any Tesponse
- other than Y will terminate the procedure. A
response of Y will cause the file to be recorded on
tape using the name of the curtent file. (For
instance, AUTOCALENDAR, in the case of the
current example.) When the file has been written,

program operation reverts to the menu,

Since data files can ~o¢ be verifieq, it is 3good
idea to make a second copy Of important filesona
second tape cassette, Just load in another tape and
repeat the tape save process.

Restoring AFile From Tape

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

Inputting the name of a file (such as the
example AUTOCALENDAR) causes the program to
tegin reading the tape. The file names it finds are
displayedonthe LCD.

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

Deleting Records

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

RABBIT CHASE

Davig Hergert, 4714 Chickering Ave, Clncinnatl,
OH 45232 submitted this clever and challenging
game. It is designed to run on the Sharp PC-1500 01
Radio Shack PC-2 equipped with at least 4K of
RAM, It uses the printer to draw graphics at the
beginning of the program. Additionally, if you
successfully complete a game by concluding the
fourth level. another set of graphics is drawnas a
reward.

The game itself is played on the LCD. In the
game, the player is pictured as a rabbit that is
trying 1o eat ali the vegetables in Farmer Brown's
garden. Farmer Brown is trying to catch the rabbit,
with his tractor. The objective is for the rabbit to

eat all of the vegetables on all four levels of play,
before Farmer Brown catches it. Each level of piay
is harder than the previous one. (Level four is really
tought)

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

If you become totally frustrated and unable to
win the game at level four, you can see the final
graphics by entering RUN 950, If you want to skip
the opening printer graphics, use RUN 20. The
normal start s to simply issue a RUN cormmand.
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Listing Rattit Chese.

T ————— R T —]
e S e e  —

5:

1@:
15:

20

38

410

50

60:
8a:
96:

95:

(=
[
o

120:

13@:

:IF INKEYs$

FOR X=23TC 48:
BEEP 1, X, X%2:
NEXT X

TEXT :COLOR O
LPRINT TAB 3;*
RABBIT CHASE":
LF 4:GDOSUB /89
POKE 28383, 72,
118, 74,8, 5, 189
, 68, 64, 65, 78, 7
B, 153, 9

POKE 28522, 75,
118, 139, 6, 72, 1
19, 74,8, 138, 18
y 154

WAIT B:2=1:D1N
Y(3):¥(1)=75:Y
(2)=128:Y(3)=2
3:¥(4)=128@
D=]:N=1]1:X=08:Y
=Y(Z2):A2=147:A
1=18:IF Z2=5
THEN 85@

IF Z252LET N=12
CLS

CaLl. 28509:
POKE &7701, 844
GCURSOR X:
GPRINT "“PB8nes
RARR20/8,°87C30

=rqr
GCURSOR X:
GPRINT "387C78
79289000090008
"3 X=X-4: IF X<=
BTHEN LET X=14
7:GOTO 390

IF INKEY$ ="4"
AND A1>=Y+10
AND A2>=Y
GCURSOR ¥:
GPRINT “3C7838
3F 780000000000
2009 : Y=Y-2:
GOTO 129

IF INKEY$ ="4"
AND AI<=YAND A
2<=Y+19GCURSOR
Y:GPRINT "3C78
3B3F 7800200200
@a":Y=Y-2:GOTO
109

IF A1>Y-1AND A
2>YGCURSOR Y:
GPRINT "3C7838
3F 782000020000
90" :GOTO 160

140: 1F AI<YAND A2<
Y+]1GCURSOR Y:
GPRINT "3C/83B
3f/800080P0BLAY
":GOTO 168

158: 6GCURSOR Y:
GPRINT "3C/83B
7384040404040

160: Y=Y-2

178: IF A1>=A2-NLET
2=2+1:G0OTO 50

180: IF Y<=X+4
LPRINT "“GOTCHA
“:CLS :INPUT "
NEW GAME?(Y/N)

";BB$: IF BB$=

"Y“CLEAR :GOTO
410

198: IF BB$="N"END

200: 1F INKEY$ ="4"
AND Y<(=XLPRINT
"GOTCHA":CLS
INPUT "NEW GAM
E?CY/NY ";BB$:
1F BB$="Y"
CLEAR :G6G0OTO 49

218:X=X+2: 1F X>Al
LET Al=X

22@:1F INKEY$ ="4"
THEN 1@@

23@:60T0 95

388: CURSCR @:
CPRINT B;9;8;0

10;0;0;0;0;0
318:1F X<{=RZ-18LET
A2=X

320:GCURSOR X:
GPRINT "3@7C70
792PP0PRABARYA

339:1F INKEY$ ="gB6"
GCURSOR X:
GPRINT "RAPRARAO
R2RE2R7V7R2C3A
"iX=X+4:1F X<
47THEN 371

34@: 1F INKEY$ ="6"
AND X>146LET X
=@: GCURSOR 147
iGPRINT 45;0;08;
9;8;2;8;0;0;8:
GOTO 95

358:1F A2>181LET O
=1

369: IF A2<{=1A1AND
Z>2LET 0=3

378:1F Al{=YAND A2
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388:

394a:

400:

419:
428:

433
435:

449:
450:
’00:

218:

730:

731

740:

Z41:

’58:

804:

<{=YGCURSOR Y-2
:GPRINT "Ba2eo0
AvYEPR . /B83F 3B,
83C":GOTO 4028
1F Al>=Y-9AND
A2>=YGCURSOR Y
:GPRINT "@000a
nYeLv/83F3RB/83
C":GOTO 40
GCURSOR Y:
GPRINT "424840
4049783F38B./783C

IF Al >=A2-NLET
Z=2+1:G0T0 58
Y=Y+0
IF ¥Y>=X-4
LPRINT "GOTCHA
":CLS INPUT ©
NEW GAME?C(Y/ND
";BB¢$:1F BB$=
"Y*CLEAR :GOTO0
L 1%]
IF BB$="N"END
IF INKEY$ ="6"
THEN 334
X=¥-2:1F X<{A2
LET A2=X
GOTO 3199
GRAPH :LINE (B
’ B)_(155: 4@), 2
y 3 B
LINE ¢8,83-<15
5’ ""4@); 2) 33 B

LINE (@, -408)-(

1553 _88.)) 2, 35 B
LINE (20, -88)-
€15, -88>-C15, -
782~(C13, -/78)—¢(
13; _?2)1 @3 2
LINE (13, ~72)-
(17, -68>~-C13, -
685-(22, -28)
LINE (22, -78)-
(22, -63>-(24, -
B3)~(25, -62)-(
23, -702-(26, -2
4>

LINE (28, -74)-
(23, -762-(22, -
’62-(20, -28)-(
151 _78)

LINE <22, -7865-
(28, -78>-(15, -
282

LINE (28, -48>-
(15, -48>-C(15, -
38)-(13, -383-(

13, =32

8a1:LINE (13, -320-
(17, -28>-013, -
2853-(22, -38>

885:LINE (22, -30)-
(22, —25)—-(24, ~
23)=(23, =222~ ¢(
23, -38)-(26, -3
a3

886: LINE (26, —-34)—
(233 _36)_(22) T
36>-(28, -38B)-«(
15, -38)

81Aa:LINE (28, 8>}
5,83-(15, 22-(1
3,2>-(13,8)

Bl1:LINE (13, 82-(]
.?3 12)_(19; 12)“
(22, 18)

BI5:LINE (22, 18)-(C
22, 15)-(24, 17)
-(23, 1B>-(23, 1
PI-(26,6)

816:LINE (26, B6)-(2
3,43-(22,4)-¢2
8, 2>~-(15, 2>

828: L INE (2@, 48>-¢
15,48)0-¢15, 42)
-(13,42)~-(13, 4
8>

821:LINE (13,482
17,525-¢€13, 32)

825:LINE (22,58)-¢
22,353-(24, 37)
~-(23,58)-(23, 5
B)— (26, 46>

826: L INE (28, 46)—(
23, 443~(22, 44)
"(2@; 42)“(15: 4
2)

839: LINE (B, 4R)-(9
» —88), 8; |
835:LINE (155, 48)-
(155, -88)

84: LINE (1P49, 45)-
(189@,62>-(114,
62>-(114, 53)-¢
132,355-¢132, 4
S P

841:LINE (132, 45)-
(1098, 455 :LINE
(183,48>~-C1119,
45); sy s BiLINE <«
32,558

842:LINE (128, 72)-
(125,62),,,B:



LINE (123, 78)-
123, 33>

LINE (125, -1@)
~(125, -25)

85a:LINE (38,5)-(3 8Y8:LINE (5@, -75)-
B, 22)-(64, 22)- (38, —-58,-(64, -
(64, 153)-(82, 15 38)>-(64, -65)~(
)—(823 5) 823 _65)““(821 _7

B51:LINE (82,3)—¢(5 2)

B, 53Y:LINE (35, 8Z1:LINE (82,753~
2)-(68, 33, ,,B: (58, -7’53 LINE
LINE ¢7@,85~-(7 (55, -8A)-(8B8, -
2:52,,.8 75),,,B:LINE (

BoZ2:LINE (28, 32>-( 70, -88>-(73, -/
23, 27),,,B: 53,558
LINE (25,32)~C 872:LINE (79, —48)-
25, 15) (75, -532,,,8B:

860:LINE (188, -33) LINE (73, -58)-

: =-(188,~18)-(11 (75, -69>
4, -18)-C114,-2 900:L0OLOR 1

50-C132, -23)-C 818:TEXT :LF -6

132, -33> TAB 13:LPRINT
861:LINE (132, -35> "LEUEL"
~-(188, -35): S15:TAB 14:LPRINT
LINE €183, -4@3 4V
-(11@8,-35),,,B 928:LF 1:TAB 14:
LINE (120, -40 LPRINT "3"
)-€125,-352,,, 923:LF 1:7AB l4:
B LPRINT "2V
862:LINE (128, -8>- 938:LF 1:TAB 14:
(125,-13>,,,B: LPRINT "1"

e e ———
e ) e ————————————————————

935:LF 2:LPRINT "P
RESS 4 T0O MO
UE LEFT":
LPRINT "PRESS

6 TO0 MOUE RI

GHT":LF 2

940: 1F INKEY$ ="g"
LPRINT "YOU AR
E ON":RETURN

945: WAIT D:PRINT ©
PRESS S TO §
TART":GOTO 949

930: FOR X=4970 1
STEP -1:BEEP 1
2 X, XK2:NEXT X

960: TEXT :LF 4:
GRAPH

9/70: L INE (158, 8)~¢
1608, 18)-(188, 1
P)—C185, 20>-¢2
ag, 20>, 8, 3

971:LINE (280, 28>~
€198, 8>~-(150, 2
J:LINE €155, 8)
-(168, -5),,,B

972LLINE ¢1275,8)~¢(
188, -55,,,B:
LINE <1672, 18)~
(188, 39>, 9, 2:

LINE (188, 39)-
(130, 48),,,B
973:LINE (173,175~
(183, 12
975:LINE (28, B8>~-(2
4, 35)-(35, 465-
(49, 455-(355, 42
Y—-(68, 42),8, 1
976:LINE (88, 42)-¢(
79, 425-(75, 62)
—(B3, ’8)-(62, 6
A)-<(68,42>~-(79
y 42)
977:LINE (78,42)-¢
88, 35>-(78, 28)
-(639, 155-(52,8
¥-(28, 8>
9/78:LINE (58, -18)>-
(25, -1B)-(25,0
Y:LINE (68, 31>
"(69; 34)’ LS ] B:
LINE (24, 33)-¢
18, 393,,,8
989:COLOR B
990: TEXT :LF 5:
LPRINT "SUPER
RABBIT!":END
STATUS 1 3847

ALTERNATE CONTROL OF THE PC-1500 LCD

This is the third and concluding part of this series.
The challenge 1 put forth at the end of the previous
article (in Issue 29 of PONV) was for you 1o work on
converting the LINE routine from BASIC to ML
That routine was presented in issue 28 of AV and
had been assigned BASIC line numbers 5000 - S140.
It is used to plot the pixets that must be turned on
in order 10 draw a smooth straight line between two
pairs of XY coordinates on the LCD screen.
Converting the LINE youtine to machine language
will greatly increase the speed at which lines can
be drawn.

There are, of course, almost an infinite number
of ways in which one could approach such a project.
Machine language offers such a wide range of
instructions and approaches that virtually no two
programmers would produce the exact same series
of code for such a project. Thus, the sequence of
instructions you might have used to approach this
probiem could be completely different than those
that I chose.

AParallel Course

In order to provide a comparative approach for
readers, 1 elected to essentially duplicate the
BASIC routine using ML methods. In particular, I
chose to manipulate the same BASIC variables (M,

N, R, S, U and V). | used this method primarily so
that those of you who may not have a lot of ML
experience could observe how a ML routine can
closely pattem a BASIC routine. This technique
does not provide for the most efficient or fastest
running M. program. However, even this relatively
crude approach offers vastly increased speed over
that of BASIC. For, while the same variables are
being manipulated, the “interpretive™ process that
slows down BASIC has been removed.

The ML listing on the accompanying pages
shows the ML code that replaces lines 5000 through
5060 of the original BASIC program (refer o ACNV
Issue 28). This represents roughly half of the LINE
routine. In order to conserve space (since the
commented ML listing is rather lengthy), the
second half of the converted LINE routine (repre-
senting lines 5070 - 5140) is provided simply as an
object code listing. It is similar in format to the
first haif. (Those with a deep interest can use a
disassembier to study this part of the code In
getail.)

The entire machine code for the LINE routine
fits within exactly 512 bytes of memory. 1 assigned
this code to the address range &0000 - &01FF since
I have a 16K RAM module in the PC I used for
development of this package. However, the entire
code in this 512-byte block is relocatable. Thus, if
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Listing First Halfr of LINE Rautine Converted To Meohine Language.

PC ILC ! BL|B2]83 | B4 85| LABELS | HNNENONICS COWENTS
0o [oo is8 |78 LI [LovH o7 Value required by RON FP routine.
o0 |0z j48 |79 LDNH #79 Establish pointer to SASIC varisble $.
00 |04 [4R |90 Lo Mo Establish pointer to BASIC variable §.
00 |06 |BE IF7 |3F J5R F73F ROH subroutine to transfer § into FF register RO.
lon o9 |E6 caLlL E6 RO subroutine to transfer FP register RO inte R2.
o j0A (48 |79 LDXH #79 £stablish pointer to BASIC variable R.
1)} |0c 4 |&8 LDXL #88 Establish pointer to BASIC variable R.
00 |OE IBE |F7 3F JSR F73F Q0N subrowtine to transfer R into FP register RO.
00 |11 IBE EF iB6 J5R EFB6 ROM subroutine to subtract FP registers RO-RZ (R-35).
0 |14 A5 |[7R JO2 LDA TAD2 Fetch first byte of RO mantissa into the accumulator.
00 [17 |88 [E7 lFBz 5070 Junp to work 2nd dimension uhen S=R (mantissa is zero).
00 |19 |a5 |7 |01 DA 7AD1 Fetch sign byte of RO inte the accumulator.
lou iC |sB (06 FBZ S<R If sign byte is zero, then 5 less than R.
00 |1E |68 0D LDUH #00 When sign byte negative. S)R. so setl register U=60001.
00 |20 |68 301 LD /0L Finish satting register U=£0001.
00 {22 |S8E D4 FB UINRG Junp to place contents of register U into FP register RO.
00 124 |68 IFF SR LOUH #FF uhen sign byte positive, SR, so set register U=-1.
06 {26 |6A (FF LDBUL OFF Finish setting register U=-1 (EFFFF}.
00 {28 (CO |10 JUTRRO CALL 10 ROM subroutine t¢ place CPYU register ¥ into RO.
00 124 [80 80 Byte that needs to be passed for ROM subroutine.
o0 |2B 48 |7A LDXH #74 Value required by RM FP routine.
00 |20 |58 |79 LOYH 879 Establish pointer to BASIC variable P.
00 |2F §5A |78 LOYL #78 Establish pointer to BASIC variable P.
00 |31 jBE [F7 1 JSR F711 R0M subroutine to transfer RO into BASIC variable P.
00 |34 j48 |79 . LOXE #79 Establish pointer to BASIC variable R.
o |36 (44 |88 LOXL #88 Establish pointer to BASIC variable R.
00 |38 |58 |79 LDYH #79 Establish pointer to BASIC variable M.
00 |3A |SA |eb LOYL #60 Establish peinter to BASIC veriable M.
i00 |3C |[BE |F7 |33 JSR F733 ROt sudbtoutine to transfer BASIC varlable R into A.
00 |3F |38 NOP Save & byte for alterations??? (Safety valve,)
00 [40 |58 7A 5040 LIYH 874 Value required by ROM FP routine.
|00 4 |48 179 LOAH #79 Establish pointer w BASIC variable V.
00 {44 |4A (RO LDXL #AD Establish pointer to BASIC variable U.
0¢ j46 (BE {F7 |3F Jsk F73F ROM subroutine to transfer BASIC variable U to RG.
00 |49 (Eb cALL E6 Ron subroutine to transfer FP register RO to R2.
00 J4A |48 |79 LDXK 879 Establish pointer to BASIC variable V.
00 |4 jsA |8 LOXL #a88 Estsblich pointer to BASIC variable V.
00 |4%€ BE |F? {3F JSR F73F ROM subroutine to transzfer BASIC varisble V to RO.
100 51 IBE EF |B6 JSR EFB6 f0M subroutine to subtract 82 from RO (V-U).
00 |54 |BE DB |F5 J5R DBFS ROM subroutine to push RO (V-U) onto FP stack.
o 157 |48 {79 LDXH A79 Establish pointer to BASIC variable R.
o [ |4 88 LDXi. #38 Establish pointer to BASIC variable R.
lob 5B |BE [F7 |3F JSR F73F ROM subroutine to transfer BASIC variable R to RO.
00 5E |E6 CALL ES RN subroutine to transfer FP register RO to R2.
pg ISF |48 {79 LDXH #79 Establish pointer to BASIC variable S.
0c (61 |4A |9 LDXL #90 Establish pointer to BASIC variable S.
00 |63 |BE F? |3F JSR F73F ROM subroutine to transfer BASIC wvariable § to RO.
00 {66 |BE 3EF |B& J5R EFB6 ROHM subToutine to subtract R2 from RO {$-R).
06 |69 |E6 | CALL EB ROM subroutine to transfer FP register RO to RZ.
00 J6a [BE [DC (16 JSR DC16 ROM subroutine to pop FP stack into RO (V-U).
00 6D iCD |58 CALL 58 ROt subroutine to divide RO by RZ {{V-U)/(5-R)).
00 |5 {BE |08 (F5 JSR DBFS ROM subroutine to push RO ((V-U)}/(5-R)) onto FP stack.
00 {72 {48 |79 LOXK #79 Establish pointer to BASIC variable R.
00 |74 (4A |82 LDXL #38 Establish pointer to BASIC variable R.
00 |76 IBE F7 i3F JSR FT3F R(M subroutine to transfer BASIC varisble R to RO,
00 |79 JEb CALL E6 RN subroutine to transfer FP register RO to R2.
o0 |74 148 |79 LDXH #79 Establish pointer to BASIC variable M.
00 |7C {4A |60 LDXL #60 Establish pointer to BASIC variable M.
00 |7E |BE |F? |3F JSR FT3F RO subroutine to transfer BASIC variable M Lo RO.
00 |81 |BE {EF |86 JSR EFB6 ROM subroutine to subtract R2 from RO (M-R).
00 |84 |E6 | CALL E6 ROM subroutine to transfer FP reglister RO to R2.

s
=




PG | LC | Bl | B2 | B3 LABELS MNERONICS COMENTS
00 85 |BE ot |16 J5R OC16 RON subroutine to pop FP stack inte RO ((V-U)/{(5-R)).
oo a8 lep |7E CALL 7E RON subroutine to multiply RO by RZ ((V-U)/{S-R}}*(N-R}.
00 [BA |[E6 CALL E6 R(H subroutine to transfer FP register RO to RZ.
00 [ |48 |79 LOXH W79 Establish pointer to BASIC variable 7. Note: T7=0.5!
00 B0 [4” (98 LBXL #98 Establish pointer to BASIC variable V.
00 |8F {BE |F7 |3F JS5R F73F &0M zubroutine to transfer BASIC variable T to RO.
00 [92 |{FO CALL FO ROM subroutine to add RZ to RO ((V-U)/{S-R))*(N-R}-T.
00 |93 BE |FS |BE JSR FSEE ROM subroutine to form integer of quantity in RO.
60 (9 |E& CALL Eb R(M subroutine to transfer FP register RO te RZ.
00 [97 {48 |79 LDXH #79 Establish pointer to BASIC variable Ui,
0 (99 148 [P0 LDXL #AD Establish pointer to BASIC varisble 0.
0o |98 |BE IF7  {3F JSR F73F ROM subroutine to transfer BASIC variable U to RO.
0 [9E |FO CALL FOD Add RZ to RO to form {INT{{v-U)/{S-R})"{N-R)+0.5)+*V,
00 [9F |DO CALL Do ROM subroutine Lo convert RO to CPU register V.
oo |A0 |04 OO 04 00 Bytes that need to be passed for ROM subroutine.
00 A2 |FD (AR PSHU Save contents of register U on processor stack.
00 Jada |58 (7R LDYH #748 Value required by ROM FP routine.
00 a6 48 79 LOXH 279 Establish pointer to BASIC variable K.
06 |as |4A |60 LDXL #60 Establish pointer to BASIC variable M.
00 M |BE JF7 | JSR F73F ROM subroutine to transfer BASIC variable H to RO.
o0 jAD |BO CALL DO RN subroutina to conwart RO to CPU raegister U,
00 |AE |04 100 A 00 Bytes thatl need 10 be passed for ROM subroutine.
00 |BO (FD |28 LOX U Load CPU register X with contents of CPU register U.
00 |82 |[BE 70 |50 JSR 7050 Pasz X-coordinate value to ¥-cocrdinate display routine.
00 185 |FD |0A POPX Pop former contents of CPU register U inte CPU register X.
00 {87 |BE |70 |AO JSR 7000 Pass Y-coordinate value 1o Y-coordinate display routine.
00 jBa |38 NOP Save a byte for alterations??? (Safety valve.)
00 (e |38 NOP Save a byte for alterations??? (Safety valve.)
o0 {BC |38 NOP Save a byte for alterstions??? (Safety valve.)
00 18D 58 |7A LOYH #78 value required by ROM FP routine.
00 |BF (48 |79 LDXH #79 Establish pointer to BASIC variable P.
Do |01 (#A |78 LDXL #7% Establish pointer to BASIC variable P.
00 |3 |BE |F7 (3 JSR FT3F ROM subroutine to transfer BASIC variable P to RO.
06 06 |E6 CALL E6 ROM subroutine to transfer FP register RO to R2.
00 L7 {48 |79 tDXH #79 Establish pointer to BASIC variable M.
0 [C9 {44 |60 LDAL #60 Establish pointer to BASIC variable K.
00 [CB IBE |F7 W JSR FI3F ROM subroutine to transfer BASIC variable W to RO.
00 [CE |FO CALL FO ADD K to P to get new value of M {loop variable).
00 [CF |BE [DB (FS JSR DBFS RON subroutine to push RO {N) onto FP stack.
0o (02 |48 |74 LDXH #78 Yalue required by RO FP routine.
o0 |D4 |58 |79 LDYH #79 Establish pointer to BASIC variable N.
00 [06 |5A |60 LOYL #60 Establish pointer to BASIC variable M.
00 (D8 |BE |F7 111 JSR F711 RM subroutine to transfer RO to BASIC variable M.
00 (DB |aS |79 (79 LOA 7979 fetch sign byte of BASIC variable P into accumulator.
00 |BE |BE |OE FBZ Subn If P is positive, go calculate S-fi.
o IED 58 78 LDYH #74 Value required by ROM FP routine. {(Prepare for M-5.)
00 {E2 |48 |79 LOXH R1g Establish pointer to BASIC variable S.
00 lE4 laa 90 LOXL #9¢ Establish pointer to BASIC variable 5.
00 {E6 |[BE (F7 |3F JSR F73F RN subroutine to transfer BASIC variable 5 to RO,
00 {E9 |E6 CALL £6 RO subroutine to transfer FP register RO to R2.
00 Ea lcb 30 CALL 30 ROM subroutine to pop N fron FP stack to FP register RO,
00 |EC |SE (DA FB SUBICT # is negative. go calculate H-§.
106 |EE |€0 |30 il g} caLl 30 R subroutine to pop varisble W from FP stack inte RO,
00 {FO |E6 CALL £6 RN subroutine to transfer FP register RO to R2.
00 {F1 |48 [79 LOXH #79 Establish pointer to BASIC variable §.
o0 (F3 |sa |90 LOXL &#90 Establish pointer to BASIC variahle S.
o0 {Fs |BE [F7 |3F J3R F73F RM subroutine to transfer BASIC variable 5 to RI.
00 {(F§ |BE |[EF {B6 SUBTET |JSR EFBG Sublract RZ from RO (5% when P+_ N-5 when P-).
o [FB (&5 |74 {01 LDA 7801 Fetch sign byte of RD into the accumulator.
00 [FE {9B |CO RBZ 5040 Loop back to process next display position on positive RO.
D1 00 IS8 |7A 5070 LDYH #74 Begin second part of the LINE subroutine. .
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Listing Secona Aglr or LINE Routine.

A188 58 A 48 S  pB1BYM 3F BL EF 86
124 4A AB BE F/ @184 E6 BE DC 16
@18 3F E6 48 /9 @188 CD 58 E6 48
Bl1eC 40 n@ BE F7 g18C 73 4A 98 BE
P118 3F BE EF B6 p19@ F? 3F F@ BE
Bll4 A3 7A B2 8B P194 F5 BE E6 48
all8 E6 A3 74 Al P1398 73 4A 88 BE
B1iC 8B B6 68 B8 919C FP 3F FP De
Bi20 6A Pl BE B4 B1AP B4 9@ FD 28
B124 68 FF 60 FF B1a4 BE 7@ 58 58
Bl1z28 CO 18 892 48 B1a8 74 48 79 4n
a12C 7R 58 73 DA RB1AC B8 BE F7 3F
B132 7’8 BE F7 11 2182 0A 84 P8 FD
R134 48 73 4A AB ©B1B4 28 BE 78 A0
8138 58 /9 5A 68 @1B8 38 38 38 38
813C BE F” 33 38 QIBC 58 7A 48 79
B148 38 /A 48 /3 QiC86 40 7B BE F7
8144 4A AB BE F/ BiC4 3F EB6 48 79
p148 3F £E6 48 73 BICB 4R 68 BE F?
814C 4A 68 BE F7 ©IiCC 3F FP BE DB
B158 3F BE EF B6 ©@1D@ F5 48 /A 58
@154 BE DB F5 48 AiD4 29 54 68 BE
g158 9 4A 88 BE BiD8 F2 11 AS /9
a15C F/ 3F E6B 48 B1DC 71 8B @E 58
R168 Y3 4A 38 BE BLED A 48 79 4A
v164 FZ? 3F BE EF RIE4 P8 BE F? 3F
P168 B6 E6 BE DC  ®IES8 E6 CD 3P 8E
R16C 16 CD YE BE A1EC BA CD 30 EB
R178a DB FS 48 /3  B1f® 48 73 4R A8
0174 4n AB BE F7 B1F4 BE F? 3F BE
R178 3F ES 48 7’3 W@1F8 EF B6 A3 ZA
P1’C 4A A8 BE F7 AIFC A1 9B BF 9n

you are using, say, a CE-155 (8K) moaule, then you
could place this block of code in the range 83800 -
&39FF. (Just remember to use a NEW 80XXXX
command before loading the code to protect the
ML area. On my 16K system I use NEw &0200. If
you had a CE-155 you would use NEW 84000. And,
if you relocate the code, then you must be sure and
change the address of the BASIC CALL statement
that is used to access this code!}

Before attempting to use the code presented
here, you must also Install the two ML routines
provided in the previous issue (29) of POV. These
start at addresses &7050 and &70A0. This is vital as
the LINE routine calls upon these subroutines.
(They are called by jump to subroutine instructions
in the ML code for the LINE routine.)

The BASIC Connection

with the ML routines installed in memory (which
replace the original BASIC LINE and ON routines),
all one needs {0 do to draw aline on the LCD is to
do the following: Define the starting coordinates of
the 1ine by setting the variables RU (for X-and Y-
coordinate positions). Define the ending points by
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setting the variables S,v. Call the new LINE routine
in this manner:

5000: “LINE“T=.5:CAL1l 30000:RETURN
(Note that the BASIC variable T must be defined as
the constant 0.5 prior to calling the machine code.
This value is used by the ML routines. while it
could have been set by the ML routines, doing so
would have caused them to consume more than 512
bytes.)

want to see your PC quickly draw a box on the
LCD? Just use the foliowing BASIC statements
that call on the ML line-drawing routines:

1000 CLS

1010 R=0:U=0:5=6:V=0:G0SUB "LINE"

1020 R=6:U=0:5=6:V=6.G0SUB “LINE"

1030 R=6:U=6:8=0:V=6:G0SUB "LINE"

1040 R=0:0=6:5=0:V=0:G0SUB "LINE"

1050 END

A Few Words of Caution

ML programming gives you greater control over
the operation of the PC. However, using it requires

greater responsibility of the programmer. For
instance, if the values of R, S, vV and U are not
within valid ranges (0~155 for R and S, 0-6 for U
and V), then the ML toutines can end up stuffing

into RAM locations, ultimately leading to
a“crash” of the PC.

Thus, it was with grief that 1 found out that |
had made an errar in the BASIC line acodter routine
that [ provided in Issue 28 of PONV. Line 310 of that
routine should read as follows:

310 R-AND (156)-1:

S=RND (156)-1:
U=RND (7)-1:v=
RND (7)-1

The original statements in that line could lead
to out of range values being generated (where the
X-coordinate exceetged 155 or Y exceeded 6)
Make sure you correct this line if you want to use
that random line generator routine to test the ML
Toutines!

Now You Are One Your Own

You now have the capability of dealing with the
LCD screen as an X,Y plane. You can rapidly draw
lines between selected coordinates. As iliustrated
earlier, you can connect lines to form boxes. Of
course, this concept can be extended to create
elaborate drawings. You have a new ool in your
software library. How you use and apply this new
capability is up to you.

A SEASONS GREETINGS A




FROM THE WATCH POCKET

Here it is, the end of our third year of publication.
As 1s the custom in the year-end edition, I will take
a little extra space for this column. This enables
me to review progress in the past year as well as
speculate on what may occur in the year ahead.

Not Much Happened

The past year was certainly not a stellar one in
terms of PC progress. Hardly anything that might
be considered revolutionary was introduced on the
hardware side. Most of what might be called rea}
progress boils down to just a few minor mogdel
changes.

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

Despite the hopes and prayers of many users,
there was very little in the way of peripherals
added by the PC manufacturers. Most notably
absent was the introduction of any kind of
practical extemal mass storage device. Of course,
Sharp may view their 16K RAM module, backed up
by batteries, as a viable altemative. Personaily, 1
do not. At about $150 per clip, it is a long way from
what 1 consider low cost mass storage. Of course,
you can always spend a half-hour loading 16K of
RAM from tape cassette, provided you don't catch
aglitch.

Huaray For The Little Guys

Perhaps the most exciting news of the year is being
generated by a small firm in Pennsylvania. Robert
Uinai of Usonics, 7901 Oak Hill Drive. Cheitenham,
PA 19012 reports that they have successfully
mated a "stringy floppy” data drive to the PC~15010.
Priced at about $400.00, this unit gives users the
Capability of storing and recovering data at a rate
that allows 16K to de transferred in about 30
seconds. Supplies of the special drive are said tobe
somewhat limited. But, if you are looking for
something about 50 times faster than audio

cassette, you might 100k into this item.

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

Put Your Program(s) On ROMs?

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

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

If you don't need 2S5 or maore copies of a program
and you can get by with just 8K of program storage,
you might be interested in the module duplication
service offered by Atlantic NE. Marketing, ~Q.
Box 921, Martileheaq MA 01945 Duplication of
your own 8K (battery-packed) module starts at
about $100.00 for a single unit and declines as the
Quantity increases.

OEM Action Increasing

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

Thus, there Is now a company that sells a
PC-1500 dressed up as a Bond Analyzer. For about
$700.00 you can get a system, completely pre-
programmed, that calculates just about everything
a businessperson would want to know about bond
prices, yields, etc. Another firm makes a specialty
of providing PC-1500s to banks, all set up to
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1983 Index —— Ordered By Author

Last Mane First Mame Title Issue
Aversbacher Emerich Wind Chill Equivalent Temp. 2]
Auersbacher Emerich Count—Down Timer Progran 27
Bean Nornan |Rerunbering Utility 2
Becknan el Sideiister Progran 22
Campbell iane Cross Reference for the PC-2 27
Carter Don 26K of RAt in the PL-1500/PC-2 23
Cloutier David Star Targets 29
Delinger Uillian Controlling Lamp Using CE-158 28
Delinger Willian Hexadecinal Loader 28
Doughty Russell Histogran on PC-2/PC-1500 21
Etheridge Steven Fractionsl Base Conversion 28
Fieux Robert Using the CE-158 Interface 28
Frey [Fichael RPN Calculator for Programmers 26
Hergert David Meteors Game for PC-2/PC-1500 28
Hergert David Rabbit Chase 30
Jackson David Expanded Display Routine 25
Hotto David Epson HX-20 Review 21
Hotto David Epson HX-20 Follow-Up 23
Morton John Sraphing on PC-2/PC-1500 24
Morton John 8A5IC Line Deletion 24
Organ R. Fuel Consumption Analyst 29
PN Staff i |Radic Shack Announces the PC-3 7

Staff Sharp Steps Up In Size 26
PeN Staff The Sharp CE-125 PrinterMicrocassette Interface 23
PN Staff Radio Shack Offers PC-—4 23
PEN Staff The Sharp PC-1251 22
PON Staff Epson HX-20 Weather Forecaster 22
PCH Staff Texas Instrument’'s CC-40 22
PCN Starf sharp Introduces Hallet-Size PC 21
PCN Staff {Radio Shack Micro Color Computer 5
PCN Staff TRS-80 Model 100 Sets Trend P
PCA Staff The CE-158 Interface 24
PCH Staff PC-1250/51 Hemory Dump Proqran 24
PCH Staff Radio Shack TRS-80 Rodel 100 24
FCH Staft Cassette Volume Honitor 27
PCN Staff Paper Holder Kit for #(-1500 & PC-2 27
PCN Svaff flemory ftaps 23
PCN Staff Casio Software Hodules 28
PEN Staff Casio FX-802F Includes Printer 28
PCA Staff Cavilan Readying Mobile Computer 28
PCH Staff Alternate Control of the PC-1500 LCD 28
PCH Staff Hewlett-Packard HP-41CX 30
PCH Staff Cariton 16K EPRON Hodules 30
PCN Staff Alternate Control of the PC-1500 LCD 29
PCN Start Casio FX-700F Product Review 29
PCN Staff RoadRunner Portable Coaputer 29
PCN Staff Alternate Control of the PC-1500 LCD 30
Pollett Patrick Redefining the PC-1500 Keyboard 29
Rober Morlin The CE-502A General Statistics fodule 26
Rober dorlin Inside tha Sharp PC-125¢ 26
Rober Morlin Hachine-Language flonitor for the PC-1500/PC-2 22
Rober Horlin Normal Probability Using Machine Language 5
Rober Morlin PC-1500/PC-2 Castetis Storage 25
Rober Norlin Understanding PC-1500 Part 4 21
Rober Noriin Three-Dimensional Plotting 21
Rober Morlin Three-Dimensional Projections 27
[Rober Morlin Vertical Lister 27
Stock Robert R5-232C Interface Print Formatter 2B
Thomas Arthur Bate & Time on the PC-2/PC-1500 28
Tomback Stephen File Maintenance Progran 24
Tomback Staphen Enhanced File faintenance 30
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1983 Index -- Ordered By Article

Title Last Mame First Name |Issue
26K of R in the PC-1500/PC-2 Carter Don 23
Alternate Control of the PC-15080 LCD PCR Staff 28
Alternate Control of the PC-1500 LCD PCR Staff 29
Alternate Control of the PC-1500 LCD PCH Staff 30
§w10 Line Deletion Norton John 24
Carlton i6K EPROM Hodules PCN Staff 3¢
Casio FX-700P Product Review PCN Staff 29
Casio FX-802P Includes Primter PCN Staff 28
Casio Software Modules [PEN Staff 28
Cassette VYolume foniter PCR Staff 27
Controlling Lamp Using CE-158 Delinger Willian 8
Count-Down Timey Program Auershacher Emerich 27
Cross Reference for Lhe PG-2 Canpbell Oiane 27
Date & Time on the PL-2/PC-1500 Thonas Archur 28
Erhanced File Maintenance Tonback Stephen 30
Epson HX-20 Follow-Up fotto David 23
Epson HX-20 Review Hotto David 21
Epson HX-20 Heather Forecaster PCN Staff 22
Expanded Display Routine Jackson David 23
File Maintenance Program Tonback Stephen 24
Fractional Base Conwversion Etheridge Staeven 28
Fuel Consunption Anslyst Organ R. 29
Gavilan Readying Mobile Conputer PR Staff 28
Graphing on PC-2/PC-1500 NoT ton John 24
Hewlett-Packard HP-41CK PCN Staff 30
Hexadecimal Loader Delinger yillian 28
Histogran on PL-2/PC-1500 Doughty Russell 21
Inside the Sharp PC-1250 Rober Norlin 26
Machine-Language Honitor for. the PL-1500/PC-2 © _ _ |Rober Norlin 22
fiemory Maps PCH Staff 23
Meteors Game for PC-2/PC-1500 Hergert David 28
Normal Probability Wsing Machine Language Rober Norlin 25
Paper Holder Kit for PC-1500 § PC-2 PCN Staff 27
PC-1250/51 Henmory Dunp Program PCN Staff 24
PC-1500/PC-2 Cassette Storage Rober Norlin 25
Rabbit Chase Hergert Bavid 30
Radio Shack Announces the PC-3 PCN Staff 27
Ragio Shack Micro Color Computer PCN Staff 25
Radio Shack Offers PC-4 PCN Staff 23
Radic Shack TRS-80 Model 100 PCN Staff 24
[Redefining the PC-1500 Keyboard Follett [Patrick 29
Renunbering Utility Bean NoYman 29
RoadRunner Portable Computer PCN Staff 29
RPN Calculator for Programmers Frey |Kichael 26
RS-232C Interface Print Formatter Stock Robert 8
Sharp Introduces Wallet-Size PC IPCN Staff 21
Sharp Steps Up In 3ize PCH Staff 26
Sidelister Progran Becinan Hel 22
Star Targets Cloytier David 29
Texas Instrument's £C-40 PCM Staff 22
The CE-158 Interface PCR Staff 24
The CE-502f General Statistics Module Rober Morlin 26
The Sharp CE-~125 Printer/Microcassette Intarface PCM Staff 3
The Sharp PC-1251 PCH Staff 22
Three-Dinensional Plotting Rober Morlin 21
Three—Dimencional Projections Rober Norlin 27
TRS-80 Hodel 100 Sets Trend PON Staff 2%
Understanding PC-1300 Part 4 Rober Norlin 71
Using the CE-158 Interface Fieux Robart, 28
Vertical Lister Rober Norlin 27
|wing Chill Equivalent Temp. fisersbacher Emerich 21
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determine moartgage rates or calculate consumer
1oans. Still another organization supplies heating
contractors with a PC-1500 system programmed Lo
solve heating ang air congitioning problems, as
well as deliver a sales pitch to prospective
customers. The sales pitch generates charts and
graphs {llustrating how much money a new energy-
effictent heating/cooling system can save over its
estimated lifespan. 1 have even heard aboul an
ambitious project that will help airline pilots keep
on course as they fly all over the country. A
PC-1500, programmed with all kinds of technical
data, can calculate the best flight plans, advise on
mid-flight course corrections, and serve as a
general navigation aid. There are people working
on the same type of capability for mariners, too.

Many of these systems wiil appear on the
market packaged so that the actual users will
hardly even know that what they are really using is
just a specially programmed PC. In other words, the
PC s becoming an OEM instrument. It is being
used as the vehicle in which special-purpose
vendors simply package their product. After all,
thelr real product is simply the software that gives
the PC the abllity to perform a particular type of
Lask.

The Trend Is Deflnitely Towards Bigoer!

There is not doubt that people want portability,
But, pocketable units are having a hard time
keeping up with the expectations and demands of
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the public. People are willing to pay for full size
keyboards and larger displays. The appetite for
more memory is probably insatiable. witness the
success of natetook-sized units such as the Radio
Snack Mogde) 100 and Epson HX-20. There will be
lots more new entries of this approximate size
guring the coming year.

why, even Sharp may forget what aPC is inits
rush to push its new PC-5000. (By the way, 1 hear
the unit is now finding its way into stores in the
United States. Check with your local Sharp dealer
if you have been anxiously waiting to examine an
actual unit. Price of a standard 128K unit is
reportedly $1995.00. Add about $400.00 if you want
the optional integrated printer.)

L.ooking For A/D?

A firm by the name of Enertec, 558 Highniand Ave.
Lpper Montolalr, NJ 07043 has oeveloped an
interface for the PC-1500 & PC-2 that includes: 8
digital inputs, 8 digital outputs, and an A t0 D
converter with 8 amalog inputs. The company
developed the interface for a special project.
However, it is considering manufacturing the unit
for general distribution. Write to Pau/ Schwarte at
the company address or phone (201) 744-4962 and
speak to him if you would ke to see such a product
an the market.

PONTo Stay With PCs.

During 1984 we plan to continue devoting the bulk
of our space to the most popular “pocketable”
units, primarily the Sharp PC-1500/1500A and
Radic Shack PC-2. Of course, we will follow new
entries and keep an eye on the smaller notebook
portabies.

If you have been wondering what happened 10
our popular feature PC-1500 writer and
internationally respected PC whiz Norlin Rober,
never fear, he has been hard at work compiling a
massive report on the PC-1500's ROM. We plan 1o
pravide an ongoing comprehensive series revealing
all its secrets during the coming year, {hanks o
Norlin's monumental efforts.

There are lots of other goodies planned too,
such as the powerful Litile EDitor (LED) program
that will be featured in the next issue. This is really
a line oriented word processor prograrn that is sure
to thrill and amaze many PC-1500/PC-2Z owners.

we Have Come A L.ong wWay

Current editions of 2OV are now four times larger
than when we first started publishing. we are most,
gefinitely ratner large for a "newsletter.” I wish to
extend my personal thanks to all our faithful
subscribers who have neiped make this growth
possible. Best wishes for a healthy and prosperous
New Year to everyone!



