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REVIEN OF THE SHARP PC-1350

The new Sharp PC-1350 is becoming available in the United
States now. It 1s sonewhat trimmer in s1ze than the PC-1500
{about 3/8°ths of an inch less in length and width, and 1/4
inch lese in thickness). It is equipped with a protective
"half-shell” (in the sane fashion as the PC-1261). When the
unit is not in use, the shell protects the keyboard/display
surface. When utilizing the PC, the shell is reversed and
nounted on the botton of the unit for safekeeping. Shell and
all, the new PC measures approximately 7-174 inches in
length. by 3 inches in width. and a bit of 374 of an inch in
thickness. It is slim anough to fit in a typical shirt
pocket, but its length would cause it te stick out somevhat
if carried there.

The PC-1350 weighs in at about 9 ounces, quite a bit
lighter than the 1500, Much of this decrease 1n weight 1is due
to 1ts lack of the 4 type Ad batteries used in the PC-1500.
These have been replaced by & pair of lithiun cells {type
CR-2032) that are said to be capable of pouering the PC for
approxinately 250 hours of “nornal® use.

The most striking fosture of the new PC is its large,
4-1ine liquid-crystal {LCD) display. The display window is
one by four inches in size, and occupies the upper-left
portion of the keyboard surface when viewed froa the nornat
operating position. The active pixel areawithin the display
windou neasures 3/4 by 3-1/2 inches. It contains 150 coluans
and 32 rows of display elements. Individual dots {pixels)
nay be controlled to provide graphics. In the text node, the
pixels are usad to form characters in a 5 by 7 matrix. Using
such a natrix permits four lines of 24 characters-per-line
to be displayed at one tine. & contrast control on the right
side of the PC gives a user the ability to adjust the display
for confortable viewing under various lighting conditions.
A number of annunciators appear along the left border of the
pixe]l matrix. These annunciators serve as mode and status
indicators.

Thers ara three rows of keys directly below the display.
Two of these contain i1 keys, the third contains 10 with the
ENTER key occupying the equivalent of two key positions.
These Keys represent the 26 letters of the aiphabet, plus the
SHIFT, DEF, SHML, SPC, = and ENTER operations. The SHL kay
pernits selecting upper and lower case letters. The SKIFT
key is used to provide alternate characters for some of the
keys. These alternate characters consist primarily of
punctuation marks (such as: ! " # § % § ?) and special
mathenatical operators {including < and >).

The right side of the keyboard holds a 4 by 5 matrix of
keys (larger than the aiphabeticel keys) containing the
numbars 0 - 9, the four primary nathenatical operators (+, -,
» and /) and commonly used punctuation (period, comns,
colon, senicolon and parsnthesis). Above the 4 by 5 natrix
are ten more keys used for controlling the displav,
selacting nodes, etc., and a sliding on/off switch.

Ore narked inprovement {over the PC-15003 in regards to
the keyboard is that commonly used editing operations no
longer require the use of the SHIFT key. For instance, you
can insert and delete characters by simply pressing the INS
and DEL editing keys. Furthermore, the tuation marks
that are frequently used in programning {colon, semicelon.
comna and parenthesis) have their oun keys and do not require
the use of the SHIFT key. This considerably sases the task of
keying in BASIC programs.

The PC-1350 contains about 3X of user nenory {RM)}. This
does not seen 1ike auch for a "third-generation”™ PC. But, you
can expand nencry by instaliing a thin RAM-card in the back
of the unit. A CE-201M card provides 8k of additional RAN. A
nodel CE-202M card gives an additional 16K. However, these
battery-backed expansion memories are not cheap. Buying a
16K card will almost double the basic price of a PC-1350 at
the present time, There are, however, some nice features
aboyt these menory cards. First, they can maintain prograns
and/or data vhen renoved from the unit. (Unlike the modules
for the PC-1500 which were designed strictly for the storage
of prograns vhen removed from the PC. ) Tha structure of these
modules is such that you can switch prograns and data bases
by swapping in a new card {and without performing a lot of
fancy procedures). You can elect to have the 3K of user
nenory within the PC-1350 tacked onto the end of the menory
in the RAN card (and thus use it for varisbles storage) or to
be 1gnored. The former option means vou can use the nenory
card primarily for progran storage {while using the 1350's
RM for data). The latter means you can install a complate
self-contained software package {program and data) withina
card and not be concerned about the boundary between the
card's menory and that of the 1350's. (Software developers
take note! This means you can develop conmplete packages
without vorrying about the types of conplications that could
appear when ysing expansion nodulas in the PC-1500!)

The PC-1350 contains 40K of ROM containing essentially
tha same type of BASIC interpreter as in the earliar Sharp
125071260 series. However, instead of features such as the
"help” directory and “automatic calculations™ found in the
PC-1260/1261, the 135G°s extrd RON is used to control the
large display and provide capabilities for its extra input/
output port.

Uhat extra input/output port? Uell, in addition to the
port that is used to communicate with a CE-126P printer and
cassatte interface, the PC-1350 contains a second "serial
communications™ port! Yes, on the right hand end of the
PC-1350 is a 15-pin connector that enables the 1350 to
communicate vith external devices. This port is designed to
cperate at logic levels of 0 and <5 volts. The port is
progrannable in BASIC and such parameters as: the baud rate
(300 to 1200). number of bits-per-word, parity, number of
stop bits, etc.. can be set under program control. Stated
another way, the PC-1350 has a great deal of the capability
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of the earlier CE-158 comunications interface built right
into it! (This built-in communications capability is one
reason the PC-1350"s price 1s not quite as low as sone people
night have expected a third-ganeration PG tobe.)

At the rational level, the PC-1350 is a lot more
“confortable” PC 1o use than previous Sharp versions. It is
apparent that Sharp has been doing its homework and
listening to usaers to inprove its products. Nany of the nice
touches are subtle but inportant. Just to give an idea of the
kind of user-friendly type of operation inplenented in this
machine, consider how the PC-1350 handles a simple FRINT
statemant that contalns a multi-lime string of text, It
utilizes automatic “word-wrap™ s¢ that when the PRINT
statement is executed, the text is easy to read! Note that
this is the BASIC interpreter itself that is doing the
word-wrapping on the fly. The programmer does not have ta be
concerned about how a sentence will appear on the 4-1ine LCD.
{Unless the programmer wants to over-ride word wrap. This is
easy te do. Just use the CURSOR statenent. )

Of course, having the big 4-1ine display on the PG adds
to its general ease of operation. You can usually view nost
of the inforaation on a progran line (as the four lines show a
total of 96 characters at a time). This, coupled with the
single-function editing keys {character insert and delete),
and the fact that punctuation commonly used in programming
can be invoked vithout using a SHIFT key, nakes the ingutting
of p{oqrans through the ksgboard soneuhat easier than on
previous Sharp pocket conputers.

fs for speed of operation, the PC-1350 benchmarks at
approximately the same rate as the PC-1500. Preliminary
research indicates, however, that the PC-1350 has a
different CPU than that used in the PC-1500. In fact, it
appears to utilize the same type of machine codes as that
utilized in the Sharp PC-1250 § PC-1260 series. If this

proves out to be true, it could be interesting for people who
1ike to progran at the nachine language level.

All-in-all, the new Sharp PC-1350 seems to offer
significant potential. The display is large enough to be of
practical wvalue, say, in a 1light word processing
{meno-teking) environment. It is possible to envision, for
exanple, this little PC being connected (via the serial
pore) to a full-sized keyboard or a combination ¢ and
printe;. That sane serial port could alse be used for
uploading and downloading files to some sort of nass storage
device or a desktop computer. Placing a 16K RAN card in the
unit gives close to 20K of user memory. That is enough to
handle quite a feu types of practical applications. hile
the RAN cards are currently rather expensive, the price may
drop &s volune picks up. Even at their current prices, many
professionals may find it beneficial to keep their most
frequently used application prograns on the cards, ready for
virtyally instantaneous use.

If Sharp is planning a fourth-generation PG, they might
want to consider providing an operating system that wouild
pernit manipulating multiple files in memory at one time.
The capabilities of the Rewlett—Packard handhelds, such as
the HP-71B, in this regards, have much to recomnend then.
Pocket computers are especislly valuable in environments
that call for many types of relatively small tasks to be
performed. Switching between those tasks is currently the
biggest chore. The Sharp method of merging files (so that
multiple programs can be executed but not edited) and its
linited ability to handla files of dats puts it at adistinct
disadvantage in the hotly competitive PC market. {The HP-71B
clearly has then beat in this regards. ) However, at less than
half the price of a KP-715, the new Sharp PC-1350 can
certainly be considered a bargain,

-— FOR PC-1250/51/60/61 USERS ——

PATROLL PROGRAN FOR 1250751 AND 1260761 POCKET CUNPUTERS

Here ve are at the start of a new (alas, taxable) year. Seens
like a good time to update our old Payroll progran 1o take
account of the new (higher) FICA tax rate and adjusted
witholding rates. The originsl version of our Payroll
progran appeared way back in Issue 03 of FOF and 8 nodified
version, reorganized thanks to the efforts of Jowid Motto,
was published in Issue 05,

This updated version has been slightly custonized for
the PC-1250/51 {as well as PC-3) and the PC-1260/61 nodels. A
variation for lines 40 - 50 is provided as an alternate neans
of progranning. {Why not try both methods? Keep the one you
like best!)

If you run a snall business, the progran can sase the
weekly chore of calculating poyroll deductions.
Alternately, if you are enployed by sonecne else, you can get
& close approximation of what your employer should be
witholding. This progran is based on widely published
tax-witholding tables. However, there can be a variations of
a percent or tuo between variocus witholding methods.
(Consult your personal tax-advisor for tax advice. AW
provides this progran without warranty of any kind and is not
engaged in the practice of issuing tax advice.)
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Progran Fayroill Dedtreciions.
1@ ¥5Y USING THENER. &R

$'3

iH=1

2B:0=B: IWPUT "EMTER &R
055 PAY? *i0

JRsE=@: INPUT "NR. OF E
XEMPTIONS? “iE

48:WAIT At PRINT "SINGL
E(S)/7MARRIED(M)? *iM
$= INKEY$ &t IF N$=°7
THEN 48

43:IF M$=*5" LET M=@:
3070 5@

gE:IF me="MY LET M=1:
G070 68

S5:BEEP 1: LOTO 4@

H6BIWALT (X=8:T=6-ZB=E:
GOSUB 688+280%H

TA:F=,8793*0C

gB:8= INT (HeX+,35)-H1
PRINT "Fid7= "iX

9B:F= INT (H®F+,327H:
PRINT "FICR= "iF

oo
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180:Z7=9: INPUT “OTHER ¥I
THOLDINGS? *3Z

118:72= INT (HxZ+.5)/K

120:0=5-¥-F-Z2: PRINT "NE
T PRY= *30

138: 5070 240

6AB:1F Tr=663 LET ¥=158.
SA+.37k({T-%B3 )t
RETURN

6iB:IF T>=556 LET X=114.
12+,34%(T-556)1
RETURN

6281 IF Tr=448 LET ¥=79.3
2+.30%(T-448):
RETURN

R3B:IF T»=292 LET X=42.3
24.25%(T-292):
RETURM

6431 IF T>=185 LET X=21.9
9+.19%{T-185):
RETURN

651 IF Tr=84 LET X=H.84+
L15%(T-84): RETURN

5681 [F T»=27 LET X=.12%(
T=21

ATEIRETURN

8081 IF T»=897 LET X=195.
75+.3T*(T=897):
RETURN

218:IF Tr=AZ4 LET ¥=129.
46+.33%(T-H34):
RETURN

8282 IF T»=578 LET H=95.7
S+,28%(7T-578):
RETURM

B3PI IF Ty=472 LET X=69,2
S+.25%(T-472):
RETURN

g48: IF T)=384 LET X=4%.9
ZH.22%(T-384)¢
RETURN

3S@:IF T»=192 LET B=17.2
B+, 17*(T=192):
RETLRN

Z6B:IF Tr=48 LET X=,12%{
T-48)

THIRETURM

Alternate Hethod for Lines 40 - 50

Progran Sevary Rep.

13:0IM AfCBIwIGE IHPUT
YSTRRTING ABIRESE? ~
in

13:IMPYT "EMDIHG ADDRES
32 786t PRINT =
PRINT

ZBIA$IAI="2123456TIHEL
BEF”

23RWRIT l= INT (A-4896
4

Z6tE= INT C{p-ClwddIsan
7236

Z7r¥= [HT {{A-(H#dB35)~
(R#23651 /180

28:2= INT CLA—-ClkdB95)-
CARZIOI-LVa1RII)

Z9IPRINT MIDE (AF(B) W+
ialdi MIDE <RFLG),H+
is10% MID$ (AF(BIaYS
Leld: MIDE CA%C(AIZ+
el

IEIWAIT B FOR B=R TG 7
fC=¢ PEEK CH+BY) &I
(&FB):D=1+ INT (C-16
JiE=( PEEK (A+3);
AMND CEBFD

33:1F B=T7 WALT

4@IPEINT HMID$E (AF(B)+Ds
12 MIDS (A$CBIE+l,
133" "3

43 HEZT B

43:F= INT <& €d)3iR=R+3:
IF AXG THEN 3T0P

43:IF INT (A/642¢=F
THEN 3@

38:6070 25

4@: AT B:M=@: IRPUT 5
INGLEC(S)/MARRIEDIM)?
*ifR%
45: IF A$="S" LET mM=8:
G0TD 68
DHE:IF A%="M" LET M={:
COTO KA

Wow! User interest and excitement in the Sharp PC-1260 &
PC-1261 nodels 15 really heating up. The discovery that the
models contain the undocumented comnands PEEK and POKE has
lead to & new round of detective work on the £PU instruction
set. Wouldn't you know it, urged on by such pocket conputing
pioneeers as Norlin Rober (of PC-1500 fame), others have
been rapidly cracking the nachine code used in the newer PCs.
{It appears that the PC-1260 and PC~1261, as well as possibl
the new PC-1350, use the sane CPU as the 1250/51.}) ¥e wil
hg\;nb“demled Teports of this ongoing work 1n futire isSues
0 .

ftaanwhile, if you want to do Some exploTing on your oun,
we have adapted a small penory dump progran {fron Issuve 26 of
FO¥) For use on 1260/1261 units. The adoptation is From a
routine originally crafted by Marlin fapar for use on the
PC-1500. A few "bells and whistles™ have been added to nake
it a little easier to use. Note that line 15 contmins a
"PRINT=" statepent. Set this statenent to read PRINT=PRINT
if you want the dump to the liquid-crystal display. Set it to
read PRINT=LPRINT 1Ff you want the dump lizted on a CE-125 or

POCKET CONPUTER NEUSLETTER Isswe 37 3



CE-126P printex.

When you start this renory dunp progran, it will ask for
starting and ending addresses. You can enter these in
decinal fornat. Alternately, you can work in hexadecinal by
preceding the values with the anpersand (6) sign.

If you ave using the LCD for a dunp, you nesd to press the
ENTER key after each line of infornation has been displayed.
fote that the memory is dumped in blocks of 64
hexsdecinally-fornatted bytes. Each growp is preceded by
the starting address (using hexadecinal notation) of that
group.

then using the printer, the dump proceeds autonatically

until the block requested has besn outputied. Groups of 64
bytes are separated by 3 line containing an dddress value,

You can use this memory dunp pYogran to start exploring
your PC. On the PC-1261 it appears that some RAH is located
starting at decinal address 16384 (58000 hexadecimal).
Formulas assigned by a user For use with the “autometic
calculation mode™ appear to be stored here.

This memory dunp program should be readily adaptable to
the PC-1250/51 nodels. Renove the PRINT= ststesent in line
15. Change the PRINT statements to LPRINT if you want 1o use &
printer. {These altarations will be required on a 1250/51
since it does not support the PRINT= connand . )

FOR HEWLETT-PACKARD HP-71B USERS

Progran Perall Dedxtims.

70 F=.0705%G
80 PRINT “FwT= “;X
90 PRINT “FICA= “;F

110 G=G-X-F-2
120 PRINT "NET PAY= ";G
130 GOT0 20

670 RETURN

870 RETURN

10 DELAY 8,.5 @ WIDTH 96 @ DESTROY ALL @ FIX 2

20 A$=KEY$ @ INPUT "ENTER GROSS PAY: *, “0%G

30 INPUT "NR. OF EXEMPTIONS? *, “0%E

40 INPUT “(S)INGLE/{M)ARRIED? *, "5";i$

S0 IF M$="S“ OR M$="M" THEN 60 ELSE BEEP @ GOTO A0
60 X=0 & T=G-20~E @ GOSUB %

100 AS=KEY$ » INPUT “OTHER WITHOLDING? ®,“0%;Z

600 'S': IF T>=663 THEN X=150.50+.37%(7-663) @ RETURN
610 IF T>=556 THEN X=114.12+.34%(T7-S556) @ RETURN

620 IF T>=440 THEN X=79.32+.30%(T-440) ® RETURN

630 IF T>=292 THEN X=42.32+.25%(T-292) @ RETURN

640 IF T>=185 THEN X=21.99+.19%(7-185) & RETURN

650 IF T>=B4 THEN X=6.84+.15%(7-84) & RETURN

660 IF T>=27 THEN X=.12%(7-27)

800 'M': IF T>=897 THEN X=195.75+.37#(T-837) 8 RETURN
810 IF T>=684 THEN X=125.46+.33#(T-684) @ RETURN

820 IF T>=578 THEN X=95.78+.28*(7-578) @ RETURN

830 IF T>=472 THEN X=69.28+.25%(T-472) @ RETURN

840 IF T>=384 THEN X=49.92¢.22%(T-384) ® RETURN

850 IF 1>=192 THEN X=17.28+.17+(T-192) @ RETURN

860 IF T>=48 THEN X=.12*(T-48)
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PATROLL DEDUCTIONS PROCRAT FOR HP-71B

This program is a custonization of the Payroll progran
{described for other nodels of PCs in this 1ssue)
specifically for the WP-718. [Refer to other articlas in
this issue for additional background inforaation conceraing
this progran.]

The progran takes advantage of the 718°s advanced
capability in handling inputs. For instance, the ability to
"cue” a default input value. Using this capability neans
that default values do not have to be set up by using a
separate "let” statement. Thus. for example. in line 20 of
the progran, instaad of precading the input statesant uith s
statenent setting 0=0 (ss a default value), that defalt
value ig nade a part of the INPUT statenent. You might want to
custonize this default value to your own application. For
exanple, if you have a number of employeqs earning §350.00
g;oss per week, could set the default valug Lo that

igure {instead of the 0 used in the progran listing).

This HP version also utilizes labels in the tax lookup
table routines (beginning at 1ines 600 and 500). Observe hou
line 60 cbtains the label of the appropriate lookup table
from the string 1§ (which is inputted by the user in response
to line 40).

If you are a newcomer to the use of the HP-71B, then you
nay want an explanation sbout the use of the statements
AS=KEYS in 1ines 20 and 100. A3 you nay be auare, the -71B has
a lot of features, including a "type-shead™ ingut buffer.
This capability allows auser to start entering data before a
prompt even appears on the screen. Houever, sometimes this
advanced capability can trip a new prograsmer up! For
instance, when using a delay of infinity {(which iz what you
have when the 1ine-scrolling parameter in a DELAY statement
is B or nore, as in this progran), the use of the END LINE key
causas that character to be stored in the type-shead buffer.

ghatever is in the typa-ahead buffer is then used as the data
for the next INPUT statement. That means, the next TNPUT
statenent picks up an END LINE character as its initial
character, thersby terminating the input operation and
effectively causing the input to be 2 "null” character. That
is usually a rather undesirable manner of operacion. One way
to get around this situation is to effectively enpty out the
type-ahead buffer prior to executing an INPUT statenent. The
use of the KEYS statsment does just thati Thus. the sinple
implied let statament used in 1ines 20 and 100 (AS=KEY3) uses
a “dumny” variable (A}) as s means of dumping out the
type-ahead buffer prior to using the INPUT statements in
those lines. If you find this procedure difficult to
understand, just try operating the progras a few tines with
those statenents removed and watch what happenst

Be sure 1o nake use of the Iine editing capability of the
HP-71B when building the lookup tables that start at lines
500 and 80C. Once you have enterad line 600, just use the
FETCH command to get it back. Then, use the curser controls
to change the Line number and modify the remainder of the
line appropriately. You should find this method sonewhat
faster than having to type in each and every line in its
entirety!

If you enter the progran exactly as shown in the listing,
a CAY should indicate that it is taking up 789 bytes.

For some fun, test the program by entering an anount of
$5000.00 for hypothetical weekly wages, assume 4

ts, and that you are sarried. You should get a FUT

value of 1684.26, FICA witholdings of 352.50. With no other
witholdings, the netl pay would be 2963.24. 1If everything
works out to these figures. then you can figure that at least
the heart of the progran is working 0.K. {However, you should
recheck a1l vour table entries to make sure they are accurate
before utilizing the progran for serious purposes.)

—— FOR PC-1500 & PC-2 USERS —

PC-1500 POTPOURRL

The two prograns presented in the PC-1250/51/60/61 section
of this issue. can. of course. be adapted to run on the
PC-1500 with relative ease.

Rather than prasent a specific prograa for the PC-1500
in this issue, we are going to use this issue's column space
to ag:scuss seversl matters that are frequently raised by
readers.

Ve often receive inquiries fros progran developers who
want to safequard thelr prograns. "How?"™, ask, "Can 1
1ock up & progran so that it cannot be listed. edited or saved
on A cassetta?” In other words, how can they "protsct” a
progran so that they can sell it uhile preventing others fron
copying their work.

First of all, it 5 unlikely that any technique one night
tzy to apply could be 100 percent effective. No natter what
you do, the chances are that sonebody else, having sinilax
knouledge and skills, can undo your work. Thus, protection
really becones nore of a gane batueen the developer or “code
nakar™ and the prospective “code breaker™ or unauthorized
duplicator. In the final analysis, it becomes a natter of
wits and perseverance, knowledge and skill. For instence,
virtually snyone who reads this article, is going to have
knowledge asbout the techniques that are discussed and can
use thet information for or against copy protection. The
information contained in AGK nay be disseninated to perhaps
five percent of all pocket computer users. Does that nean
that 95% of PC users won’t know about the technigues
discussed here? Not necessarily. It is really impossible to
determine how effective a technique night be since the

“gane” is really between those that “know” and those that do
nott And, there is no way of knowing who has or uho does not
have the requisite knouledge.

One of the first things to decide when considering copy
protection is just what is it you plan on protecting. Do you
want to prevent duplication of the progras and unauthorized
distribution? Or. do you uant to protect the algorithas or
progrem methodologies? If your primary interest is the
forner, then you should consider the standard legal avenues
such as copyright and trademark protection along with any
technical anti-duplication techniques you night apply. If
you are attempting to guard algorithns or methodologies.
then your tack may be quite different. Hers, you maay want Lo
concentrate on making it difficult for someone else to
figure out, t exactly how you performed a particylar
operation. (Renember, while a copyright can protect a
particular implementation of a program, it cannot stop
someone else from using the same methodology or idea. A
simple re-urite of your progran using different varisble
nanes, labels, text and sone re-arrangenent of the naterials
is al% that is needed to legally circumvent the copyright

s .

If you want to prevent outright duplication of wvour
program, then you had better not plan on publishing it on
nagnetic tape. Anyone with a duplicating tape recorder unit
cah duplicate what is on a magnetic tape. If someone is
serious about distributing your softuare (say, in a foreign
country), all they need is one copy of your program recorded
on tape and they are in business. Presto! They can be naking
copies in a matter of seconds. If soneone iz going to break
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the copyright laus in this manner (assuming your work has
been copyrighted), it is certainly not hard to do fron a
technical viewpoint. T, wa are talking here about
tape-to-tape copying. The program never has to be loaded
into a computer! No amount of protection within the progran
or computer is going to be able to prevent this simple
outrTight duplication of the information contained on the
tape cassette! By placing their own labels on the copied
cassattes, progran pirates can sasily end up selling your
program (particularly in a foreign country) with little
chance of being detected.

0K, you say, you are going to distribute the progranona
monory nodule {such as the CE-160) instead of tape cassette.
Now what can you do? Well, the CE-1560 programning system has
an option that is said to prevent the listing, editing or
saving of the progran. Just select that option vhen you place
a progran inte the module! Does that nean your progran is now
safe fron duplication? Hardly.

Oh sure, it means the casual user cannot siaply invoke &
LLIST to view the progran. Nor can that user invoke a CSAWE
connand to make a copy on & tape racorder. However, anyone
fanilisr with machine language technigues {such as a reader
of A0¥) would be capable of accessing the information in the
nodule. A sinple rachine language nenory dump could be used
to obtain the contents of the module. The information
obtained fron such a nenory durd could be Loaded into anothar
PC without the protection. Once such & copy had been nade,
the progran could be viewed. edited snd duplicated. Fros
there, nass duplication would be no nore difficult than
simply naking copies on a naghetic tape cassetie duplicator.

S0 what is the poor, defenseless, pocket conputer
progranner to do? Yell, for one, Stop being parenoid about
duplication per se. Bellewve this: if vour program is so
valuable that people want to duplicate it for the sake of
being able to generate some “underground” sales, they are
going to find a way of doing it regardless of what you do. The
only salvation is that you will probably aske some roney Lo,
since you will have the lead in terms of promotion, supply.
supporting materials, etc. Remember, however that the
outright duplicator {(copier) who distridbutes your
copyrighted material without your peraission, 1s breaking
the law. In other words, they are viewed as crools. Thus,
they take a certain anount of risk. And, if you can prove that
they are duplicating your material. you may be able to put
then out of business,

Franlkdly, you would probably be bettaer of f Lo assune that
there is very little, from a practical viewpoint, you can do
to stop soneone hent on being acrook. It is better, perhaps,
to be nore concerned about slowlng down someone who wants 1o
legitimately conpete with you by “re-writing” your program.

T, a good many people do not want to risk being caught
and branded as cutright thieves. They might, however, view
"competing™ with yvou as quite another matter. They might
even define “competing™ as simply doing what you have done a
little differently or alittle better. All they need in order
to provide this legal competition is to figure out how your
program operates. In other words, they need to know hou you
did what you did.

There are things you can do to make this difficult on
their part. One thing 1s to put key sections of your progran
in nachine 1 . Once placed in the PC as plain object
code, iyour conpaetition is going to have to spend a lot of time
figuring out what you did. First, they have to find out where
you stored the key sections in menory. Then, they will nead
to disassenble your code and STudy Lt in detail. This process
gould take months. It 15 subject to various kinmds of
interpretation and error. {You might encourage
nisinterpretation by deliberately inserting nonsense
sections in you code.) It may involve so much uork that the
parpetrators may find it easiaer to sinply design their oun
verzion of your progran from scratch. Or, they nay decide it
is not worth conpeting with you!

But, Will it absolutely protect you from having your
progran coplied? Gf course not! Anybody with the sane skills
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and training as you (for instance, innachine 1 Yuill
still be capable of eventually figuring things out if that is
their yltinate goal. The point now is, if they are so skilled
and cunning, why uwould thay bother? Chances are they would
rather be devoting their tine and energy to producing their
own original creations.

. Notice that protection of a program {preventing it fron
being copied or duplicated) is a different matter than
securing an individyal PC from unauthorized use. The former
problen assumes that the progran must be distributed by sone
practical means (tepe or module). The latter assumes that
the progran is installed in the PC and that the use of that
particular PC (and hence the progran{s) it contains) is what
is being secured. Several pecple have subsitted prograns to
PEN that are claimed to provide protection along these 1ines
for the P{-1500. Perhaps, if reader interest warrants, we
can provide a sample of this type of security progran in a
future issue?

Code Breaking

A& number of readers have asked for information on how to
approach deciphering the machine code for a computer. That
is, hou did POV 's authors break the code for the LR-5801 CPU?
¥ suspect that much of the recent expressions of intarest in
this matter have something to do with people wanting to work
on discovering the nachine language of sone of the new PCs!

Yhatever the reason for the interest, here are a feu
coitments on the subject:

First, work on napping nenory. Deternine which sections
are devoted to RAN and ROM. Perforn experinents (using BASIC
or uhatever language is available on the machine) to further
define how RMM is usad. That is, vhat addresses are used for
progran storage, where variables are stored, what parts of
RAM appear to be used as “systen” resources. This type of
information should be arranged in orderly fashion, such as
by nemory address value.

Next, print out a dump of RON numory. Preferably, each
line of the dump should show raw machine code (in whatever
nunber base you prefer) and the character produced by ASCII
values. Using this technigue can help yois pick out various
kinds of lookup and conversion tables within the ROM.

Then, obtain a histogran on the contents of ROM. That is,
for each possible value {0 - 255 in an 8-bit machine), find
out how nany times the value occurs throughout ROM. 1t is
fairly easy to do this using a BASIC program that counts the
nuabber of occurrences for each possible value and stores
this in a 256-element array.

From this point on, start snalyzing the data while
calliing on your own personal knowledge. The nore experience
you have in terns of computer science or mathematics, the
Righer the chances for irmediate success. Use any data that
has relevance for you. For instance, when Norlin Rober first
started working on the PC-1500 ROM, he (being a skilled
mathepatician) was quickly able to spot values used to nake
mathesatical conversions and tables used to calculate
nathenatical functions within the ROM,

Start asking assunptions about the RON code and playing
hunches. For instance, in a large nachine language progran
such 4s & BASIC interpreter, chances arg good that somw of
the nost 1 raquenu! used instructions will be "ioads™ or
“stores,” * jumps, ® "branches” or “calls”™ to subroutines and
“return” instructions. Use the histogran you made of RON,
the dump of memotry, and your knowledge of the use of
addresses in RAM to try and put some of your hypothesis
together. For instance, you might assume that nost call and
Junp instructions would be to locations within the RON. This
means that the c¢4ll or jump opcode would be followed by
address bytes having values uithin the range utilized by
RON. Take the values having the ten highest occurrences fron
the histogram of the ROM code that you compiled. Find
occurrences of those values within RN and see if any of then
appear to be followad by reasonable address values. If so,
mark the memory dump at those locations. Uhen you get a



handful of prospective or cail locations, start
exanining the code in the vicinity of those addresses. See if
you find the same code value immediately preceding each
prospective jump or call address. Any luck? If so, you nay
have found the opcode for & subroutine “return” instruction!

Cn a nachine such as the PC-1500, once a solid
"quess-estimate™ had been made on an cpcode SUCh as Teturn,
it uas easy to confirm tha finding. All that had to be done
was POKE the suspected return opcode into a specific address
in RAN and then attempt a CALL (using the BASIC statement) to
that location. Finding that the PC innediately returned fron
the rachine mode when the CALL was executed {from BASIC),
regardiess of where it uss placed in RAY, quickly confirned
the tentative hypothesis. Once the thrill of confirming your
first *"find" has subsided. you <an continue your
investigations in a nunbar of ways.

One way is to look for code in ROM that contains RAM
addresses. Shances are good these involve instructions that

are "pointing™ to RAM. These nay be “loads” or “stores.” Try
CALLINg & RON address that you have potentially identified
as the entry point to a routine or subrouting. Ideally, the
routine(s) you are trying at this point contain code that
points to RAN locations. Observe what happens to these RAN
locations. {Note, be prepared to do a lot of system
resetting. You are likely to “bomb™ the PC on almost every
trial at this stage in the sleuthing process!) Do the RM
location{s) change? If so, you nay be executing sone “store”
directives. Keep a record of your suspiclons, correlate your
findings with the ROM histogran and memory dunp, try to
confirn each hypothesis by repeating the test at different
locations in ROM {that have sinilar opcode/data patterns).

It is great fun for sone people. Time-consuning, that is
for sure, but it can be exciting. How much work to break the
code for & CPU such as the LH-58017 Perhaps as much as 300 to
A00 hours to find just about all the directives. It is sortof
1ike working on & giant puzzle. Bring on the PC-1350!

VELCOME ABORRD

Be sure to read the revieu of the PC-1350 elsewhere in this
issue of AW This is the first issue having a column
spacifically devoted to this unit. so let's take a look at
sone of the aost exciting neus relating to this sachine.

First of all, the BASIC language instslled in the
PC-1350 is virtually identical to that used in the
PC-1260/61 models. Thus, the BASIC programs listed under
that section (in A¥) should work without medification. So,
prests! You can use the payroll and menory dump prograns that
are in this isswe on your new PC-1350. Indeed. the
conpatability betueen the 1260 and 1350 is so good that you
can load prograns fron tapas nada with the 1260 directly inte
the 1350. (You cannot, however, go the other . As the
Sharp manual peoints out, the PC-1350 is “upwards”
compatible. You can load from an earlier model into the new
1350. You cannot yse tapes to go the other way.)

Prograns designed for the operation on the PC-1250 {also
the Radio Shack PC-3) and even for the original PC-1211 {alseo
the Radio Shack PC-1) will uork in the new 1350 with little or
no altaration. (inless you used progranming tricks such as
implied nultiplication or left off closing parenthesis. In
such cases, you will have to do sone aditing.;m

Mow for the next hot plece of news. Prelininary
investigation indicatss that the PG-1350 ytiliZes the sane
CPU as that in the PC-1250 and P(-1260 series! And wouldn’t
you know it, a number of AW fans have been hard at work
busting the PC-1250 machine language code. In fact, next
issue we will be publishing & comprehensive report on the
work of a new CPU sleuth, Rick #enger, who has pretty well
decoded the instruction set for the CPU used in the 1250 (and
consequently that of the 1260 and, it appears, the PC-1350}.
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If you have been doing any exploring on your ouwn, an
scconpanying diagram summarizes the internal registers
associated with the unit's CPU. You can use the nemory dunp
progran described for the 1250 to begin aapping cut the 1350.
It appears that there is some RAH in tha 1350 beginning at
hexadecingl address £6000. This should be a fun nachine to
explore. Inagine what, kind of machine language progranning
tools you could tuck 1nto one of those 16K RAH cards?

The PC-1350 is considerably easier to progran from the
keyboard than other Sharp nodels. This is primarily due to
the re-arranged keyboard which elininates having to use the
shift key in order to input a lot of the punctuation aarks
used in BASIC programming. Symbols such as the comns, colon,
senicolon, etc., have their own seperate keys. Also, the
4-1ine display. capable of displaying 96 characters at a
time, makes it a lot easier to review and edit programs.
Editing is also sided by the fact that you can insert or
delete characters using special keys for those operations.
No nore constant use of the extrashift kay.

Diagran Prodable [ guout of OPU Registers in the PC-1750.
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FRON THE GAICH POCKEY

The Novenber, 1985, issue of McCraw-Hill's S¥/F nagazine
has an interesting review (beginning on page 416) of a new
pocket conputer being nanufactured in England. It is known
as the Psion Organiser. The article was intaresting l’gr
several reasons: the pure “hype” it contained, the author's
apparent ignorance about the design and operation of other
pocket computers thal have been on the narket for years, and
the fact that the Psion Organiser uses a concept that seens
readily applicable to other pocket conputers, particularly
nodels sinilar to the Sharp PC-1350. .

The Psion Organiser has apparently been designed
primarily as a data-processing device. Its clsin to fam
seens to be based on the concept of having its data base
stored in a progrannable yead-only nenory (PRON}. Up to two
(8K or 16K) FRON chips can be installed at a Tine. As the user
creates & dsta base (such as a nane and address file or
telephone list), the PROM is blasted. This is a one-shot
deal. Once & File is filled. you cannot Ye-progran it unless
you take the chip out and Teturn it te a dealer. You can
apparently, however, Tenove an entry fron a file {probably
by having the entry blasted to an all-zerces condition) so
that it is no longer processed by the progran,

This 15 a nice concept that seens readily implenentable
on other PCs. Bhy couldn ™t Sharp nake low-cost PROA cards for
the PC-13507 PROMs are cheap. (Psion sells 16K versions for
about $20.00.) The availability of such cards would allow
users to create and maintain low cost data bases. Software
vendors could also use such PROM cards to distribuate
application packages. Low cost ultra-violet erasers can be
used to erase such PROMS so that they con be used again. Yhis
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is apractical, feasible conponent.

But, whoever does it, let's hope they don't lay down the
kind of hype that apparently surrounds the Fsion nachine.
The BYJE article likens the tiny PRONS to serially accessed
disk drivec_ That seens a pretty far-fetched comparicon.

The BYTE article slso contains other questionable
inplications. It alludes to the fact that the Psion nachine
contains a “proper” 8-bit nicrocomputer and states that
pockel computers such as the Sharp PC-130C are just “the
nodern version of the progrannable calculator.” It seens the
author nay be sopewhat misinforned. The LH-5801 CPJ inside
the PC-1500 is certainly just as “propex™ an 8-bit computer
as the HD6X01X touted For the Psion Organiser. The Psion unit
iz zaid to be “based on a very Fast search algoritha with
partial word matching™ and to be capable of searching a 16K
database in a nere five seconds, Wow! Incredible, what? Mot
Teally. Certainly machine language implenentations on a
PC-1500 o1 PC-1350 could perform just aswell.

So what 1s the point of this discussion? Herely to peint
out that in England there is a company that thinks it can
aake a business out of putting a microcomputer into a
pocket-sized package and selling its  “database"
capabilities. It need not have gone to all the trouble of
designing such a hardware package. It could have sinply
added such capabilities to a PC-1300 or PC-1330. Seens the
door for soneone else doing this is still wide open! If Sharp
can't see their way to doing it, perhaps some other
enterprising firm will take a crack at it!

Spesking of Sharp. How about that. new PC-13507 It seens a
pretty nice machine, with soms noteable inprovensnts over
the PC-1500. But, the left off a critical capability: there
iz no renl-tine clock! Shucks. There you are with & nice
built-in serial communications port, & wonderful 4-line
display, a powerful BASIC package, and no ability to perforn
Teai-time operations! No way to sutonatically turn the unit
on and have it take neasurempents of its oun accord. Nomems
of recording the time of events or sounding an alarmn to
renind you of appointments. Uhat awasta. Sharp blew a lot of
the potential engineering and scientific market by leaving
out this critical capability. They need to do some nore
market research about their potential users. Perhaps they
should take a gender at Hewlett-Packard. Good cle WP
wouldn 't blow the opportunity to have their PCs hooked up as
controllers and recorders by leaving out a real-tise clock!
The PC-1350 has plenty Lo offer, but 1t still ain't perfect.

If you are a businessperson who schedules a lot of
appolntnents and does a lot of travel, you nay be interested
in a PG called the PAD. This is a special-purpose pocket
conputer. Tt wili retain up to &) appointnents and neno NOtes
in its 4K of nerotry. It dbeshave a res/-time clockso that it
¢an slert you 1o an appointment by giving an alarn. There iz
also a section that can be used to store expenses in 6
categories. And, it can aaintain an alphabeticized list of
phone nunbers. The PAD weighs just 5 ounces, measures 3-1/2
b6 5-1/4 by 3/8 inches, and runs for about 8 months on 3
silver oxide batteries. It is supplied with a vinyl case
{that contains extra room for holding credit cards while
traveling) and retails in the U.S, for £99.00. For
additional infornation contact: The Inage, 2.0 Box
M2 San Francisce, 07 9I20-0823 and ask for Literatuye
onh their Electronic Neno Pad, product nunber ABX139,

1985 is going o be an exciting year for pocket computer
afficionades. Look for some useful peripherals to cone out
in support of the PC-1350, Abetter nass storage device (than
audio tape) is certainly realistic now. How about a battery
powered floppy disk drive? That seens 1o be a possibility in
the not-too-distant future. How about a miniature noden? A
color printer? Say, how about some cables with connectors
that nate to the PC-1350"s serial port? Thal would help the
"do-it-yourselfers™ interface the new PC to “what-have-you”
while the nanufacturers decide what they are going to build.
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REVIEW OF TRAMSOFT TOOLKIL

Recently AGF had the opportunity to review the operation of
& device designed to assist PC-1500 ounars. The unlt 1S naned
the TRANsoft Toolkit. It is currently being nanufactured and
distributad in Europe. This device proved interasting far
several reasons, not the least of which ic its shility to
save snd restore prograns and/or data sbout 25 tines faster
than a standard PC-15C0 CSAVE or CLOAD operation. What is
nore, this anazing increase in speed is accomplished through
the use of a standard audio cassette recorder! (A Radio Shack
nodel Minisette-9 was used 1n tests conducted by ALW.)

The TRAMsoft Toolkit consists of several electronic
integrated chips and supporting conponents nounted inside a
snall shielded box, {measuring approximately 3 by 3 by %74
inches). & 60-pin nale connector mounted on one end of the
box is used to comnect the unit directly to a PC-1500 or Lo
the rear port of a CE-150 printer/cassette unit. There are
two jacks on g side of the box, used Lo connect with an audic
taps recorder.

One of the ICs inside the unit is a ROM containing
softuare (apparently written in nachine language) that
controls overall operation of the unit. This software is
used to "hook” onte the BASIC operating package in the
FC-1500 and give 1t a number of new capabilities by providing
new BASIC keywords.

For instance, there are four new keywords associated
with using the enhanced nagnetic tape storage system:
FCHAIN, FLOAD. FSAVE and VERIFY. As vou aight surmise.
FOHAIN parnits vou to chain in & new progran segment using
the faster tape technique, similar to what it done with a
standard CHAIK statement. FLOAD ard FSAVE invoke the faster
tape systen in the sanme fashion as CLOAD and C3AVE. These
comnands also provide the extensions that permit saving and
loading machine language prograns. The VERIFY command is
similar to CLOAD?. but 1s 1ntended verity data saved using
the enhanced method. Furtherscre, the enhanced tape svsten
is able to verify machine language prograns, something that
is not possible using the standard CLOAD? option.

In tests conducted by AN using FS3ANE to stere a
progran on tape and FLOAD to recover it vas nany times faster
than using CSAVE/CLOAD. For instance, a progran that took
sbout six minutes tc load with Sharp's methodelogy, took
barely 15 saconds with the TRAAsoft Toolkit. All-in-all. the
systen seens to be about 25 tines faster. This can nake abig
difference in how you approach using your PC. Uhile six
ninutes seens interninable {and hence fregquently not worth
bothering with!}, 15 seconds to load a decent-sized progran
into memory is relatively easy to bear.

The TRAMsoft Toolkit would seem a pretty valuable device
even if only considered for its enhanced program storage
capability. But. the package contains a nuaber of other
features that will be of value to those who like to use thair
PC a lot. These other capabilities are referred to as
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"programming aids.” In essence, what this systen enables you
to do is "partition™ user nenory into nodules, nuch as what
QCCUIS #hen you "nerge” programs. The difference 1s that you
have full, instantapeous control over the “modularization™
and “merge” process.

Thus. vou nay have in effect, up to 255 “modules” in
memory at 2 time. Only one module is "active™ at any given
noment.. (The active module is the ons in which any "editing”
operations will take place.) This asnipulation of modules is
acconplished through the following types of new "keywords”
that have been hooked into the BASIC oparating system.

APPEND -- closes an active progran module and enables
you to create { "open™) another nodule.

CHARGE -- 1s a powerful editing function that enables
you to “search and replace” over a given range of line
numbars or for a spacified number of instances.

DELETE -- gives the capability to remove a range of line
nunber= fron the current “active” nodule.

ERASE -- allows & user to elininate an entire nodule.

FIND -- searches for a text string or BASIC token.

XEEP -- provides the ability to save the loadable part of
cassette input fellowing a loading error {partial load).

LINK -- conbines progran nodules.

PLIST -- 1ists the current “active” progran nodulae.

PLAST -- gives last line number in the active progras
nodule.

PROGRAN -~ activates a designated module.

REMUNBER -- provides capability to renumber the active
module over any range and by any incronent,

SPLIT -- allows user to split one nodule into two nodules
(opposite of the LINK connand).

It should be noted that this “modularization™ is
essentially an “editing” feature. That is, vouuse it when in
the PROgr an node . When in the RUN node, the PC operates inits
normal fashion and nust be directed to execute the desired
"nadule” bv refatrence to an appropriate label. Thus, the
systen doas not provide true multiple file capability (such
as is found in Hewlett-Packard®s WP-71B). However, it does
g¢ a long uay towards naking it easier to develop complex
programs or custonize a PC by loading {and editing)
essentially independent, progran modules.

Anyone seriously developing programs for the PC-1500
{and, probsbly. the Radio Shack PC-2), would undoubtably
appreciate this tool.

Alas. the TRMsoft Teslkit is not yet available in the
United States. However, if sufficient genuine interest was
expressed, it night be possible to have the tool inported and
distributed. (Pricing in Eurcpe is apparently equivalent to
the prics of a PC-1500, ) If you would like to see this type of
device nade available in the U.5., 20¥ suggests yvou drop a
note expressing vour interest Lo: Lhris Yallner, 158 Yantic
Street - Apt. 159 Norwich, OT 06360

Another Personal Infarmtjm® product.
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NACHINE CODE EXPOSED

Kok senger, ool - 19th Avenve, Keneshs, M5 STi4)l  has
provided the infoymation contained in this articie. Rick
states that the work he has done would never have gotten nff
the ground withaut the pioneering ef forts and encouragement
OF Mardyn Aoper.

He further advises that the infornation provided herein
supersedes that published in Issue 26 of Pl Nole that the
character code table apd memoyv nap For the PC-1250,
contained in that earlier article, continue 10 be relevant
with two corrections: the address range 0000 ~ IFFF holds the
so-called “hidden™ R(OM, and 4464 - 450A contains bit maps
used for character generation.

ghen using the following information, you should bear in
nind that the PC-1250 appears 10 have a rather frail
aperating systen from the point of view of nachine language
experimenters! Machine code should not te placed in REH
statememts or often-used stying variables, It seems that
aver Ltrying to print some “undefined” charscter codes can
cause the FC to crash. Rick savs that attenpls to create 3
protected syea for pachine language code have not proved
practical as M.L. prograns cannot be called from the area
above EO00, He reconnends that code tre poked above any SASIC
program and pelow dinensioned variables. (Addresses C400 or
CSO0 seam good SLarting points, )

If a mschine language routine is called from BASIC, the
following CPU register should exther be l1eft undisturbed or
restored to their initial values: SP, £1, 16, 58, 59, SA and
58. Other {PU registers appear to be fair gane. (CPUregister
nonenclature is described later in this article.}

The “hidden™ ROM has & nunber of interesting utilities,
{Some of whith, do not appear to be used in the 1250}%. For
instance, the BCD values used in the calgulation of various
transcendentsl functions are stered beginning in the
vicinity of address UBES, The startup routine 1s at 0000,

Table /e CPARegrsters In the PU-1250 LPU.

pescription of CPUY Registers

Refer to the acconpanying diagrams for apictorial view of the
CPU registers referred 1o in this discussion.

fhere are ninety-six 8-it registers {presumably these
are located on the CPU chip} which Rick has numbered fron 00
to 5F {using hexadecinsl notstion). These 96 registers are
ot part of the addyessable 64K of nemory. He refers to these
96 1egisters in the Fellewing presentation as the feptral
Pracessing Array {CPAJ. Some of these 96 regiszlers zerve
special purposes as indicated in the accompanying table.

Besides the (PA rTegisters, there are some other
isportant CPU registers, These are showp in ancther table.

Note that there appears 1o be just twe flags accessible
to the machine langusge progranmer . The I {zero) flag is set
or reset when certain types oF operation yesult in a
conditicn of zero or non-zero. The U (carry) fFlag is set oy
reset when gperations such as an agdition or suttraction
requires o1 does not require acarry 0 borrow.

Rick feels that the existence of iterative BCD add and
subtract instructions means that detection of half-carry or
over flouw status was not peeded by the ROM progranmers.

4 list of the CPU ipstructions that Rick has discovered,
along with brief explanations of the various types, is shown
in an acconpanying tabkle. Instructions that do not contain 2
description are self-explanatory or analogous to others
that are described in the listing,

This 1ist should get the typical ff.L. enthusiast off to a
qood start. (Remenber, the sane CPU chip 15 used 1n the Sharp
PC-1250, PE-1251, PC-1260, PL-1261 and PL-1350 units as well
35 the Radio Shack PC-3,) Perhaps in 3 future issue of AW ue
can reorganize this material by machine code orgder Lo as5ist
those working on disaszenbly projects.

We think readers will agree it is a monunental piece of
woTk. Congratulations, Rick!

CPA Register Nane
g0 F1]
0 1
a2 #
03 g
04 YL

Prinary counter. Used for iterative load
nstructions, etc.

Arother counter. Set to 81 throughout PC-1250
ROH to facilitate loading 2-byte words,

An 8-bit accumylator.

Combines with A& to form a 16-bit register pair.
B i3 alsc used (¢ pass parameters to Subroutines
throygh the convenience of Lhe EXA B instruction.
Y-low, part of a i6-bit register pair capable of
pointing to addressable nmenory.

15 YH Y-high.

%~low, part of a 15-bit register pair capable of
pointing to addressable memory.

stack storage. The stack works down from (58;.
High byte 15 higher on the stack than low byte.
Start of subroutine stack.

Associsted with low byte of data register [,
Associated with high byte of data register D.

06 ¥

07 HH ¥-high.
SA ey

58 {58}

5C (50)

p {565

SF T

Top CPA register. Associated with QUT T instruction.
Contents of this rvegister used lo control beeper,
display, and "BUSY"™ annunciator.

Bescription
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Diagzan PO-1250 CPU Regi stors.
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16-BIT POINTER 1, o/
X-HIGH A0
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OTHER CPU REGISTERS
STACK TOP-1
STACK TOP

DATA REG D LOW
DATA REG D HIGH

TOP REGISTER (OUTT)

k-

GHUESE%

Table Other PC-1750 GPY Registers.

Register Size (Bits) Neme Description
7 g Primary pointer to the CPA.
7 P Secondary pointer to the CPA,
7 sp Stack pointeY to return address stack in €PA,
16 L] Points Lo addressable nerory.
16 PC Progran counter. Indicates next instruction to be
executed in nemory.
16 ] Data register that obtains input from keyboard,
8 R Yorking register. Retains last “operator” value.
1 z Zero flag.
1 [ garry flag.

POCKET CONPUTER NEWSLETTER
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Table FL-1250Nachine [ snguage Instroction Set.

LOAD INSTRUCTIONS
LDA #an 02
Load accumulator ([ocation 02 in the CP.AL)
with immediate data nn,

LDA P 20
Load accumuiator with contents of P.
P is pot changed.

LDA P 21

LDA 5P 22

LDA (P} 5%

Load accumufator with the contents of the
C.P.A. register pointed to by P. P is not

changed,

LDA (W} 37
LDA (PC) 56
LDB *nn 03
LDCO *nn 00
LDC! *on O0)
LDP *an 12
LDP A 30
LDP #an 13
LDF A A
LDSP A 32
LDW ®nannn [0

Load 16-bit register W with next two
immediate data bytes. High byle precedes
low byte.

LDWL *an 11
Low byte of W is loaded with immediate
data nn. High byte of W is not changed.

LD {P)}W) 55
C.P.A. register pointed to by P is
loaded with the contents of the memory
location pointed to by W,

LD {P)MPC) 54

LD (W)a 52

ED (WHPY 53

ADD INSTRUCTIONS

ADDA *pn 74
[mmediate data nn is added to the
accamylator, Carry and Zero flags
are affected by the reswlt.

ADD(P)A 44

ADD (P+} AR 14
A 16-bit addition operation. PP+ [,
Carry and zera flags affected by the
Full 16-bit result.

ADCIPIA €4
Add with initial valve of carry
included in the calculation.

ADD(P) *on 70

ADECO(P)A oC
The BCD number in the location pointed
to by P is added to the BCD number
pointed io by P. P and P° are then
decremented. The process is repeated,
futifizing the Carry iag) the number
of times gpecilied by the contents of
CPA. register CO. (P is decremented
2n extra time lor some reason.)

ADECE (P){P"} OE

ITERATIVE LOADS

LDDA (Y} 25

Pecrement 16-bit register Y, then Joad

4 Issue 38

the accymulator with the contents of
the location peinted to by ¥. New value
of Y placed into W.

Leb (X)) A 27
LDIA{Y) 24
LDI(X}A 26

Increment |6-bit register X. Then foad
the Jocation pointed to by X with the
contents of the accuntulator. New value
of X placed into W.

LDO (PHP) B8
Block C.P.A. transfer. Load the CP.A.
register pointed to by P with the
contents of the C.P.A. register pointed
to by P'. Repent this process CO times.
Contents of {0 js not altered. The
number of transfers done is equal to
the contents of C0 plus |,

LD8 (PHW) I8
Block transfer from memory to C.P.A.
registers. Identical to LDO {PH(P)
except W is not incremented after the
last toad {lor some reason?).

LDO(P) A IE
The C.P.A. location pointed o by P is
foaded with the tents of the accumu-

Iator. P is then incremented. The
process is repeated 0 times.
LDO{P}HR 35

Block transfer [rom hidden ROM to CP.ALS
Starting address of hidden ROM must be in

16-bit C.P.A. register AB (with A_the
accumulator, containing the low byte of
the address value). C.P.A. registers

pointed to by P through {P+C0) are loaded.

P goes 1o P+C0+1. {(Hidden ROM in the

PC-1250 has the address range 0 - [FFF.

LDO (WA IF
LDt {P)(P) DA
Similar ta LDO (P)P) except Cl is used
a5 the counter,
LDI {P}W) A
EXCHANGE INSTRUCTIONS
EXAB DA
EXA (P) bB
Exchange contents of A and B. I(P}5:R,
Ax(P), B»A|
ITERATIVE EXCHANGES
EX0 (P)(F") @9
Similar to LDB(PJ(P'} except contents
ara axchanged each go-around.
EX0 {PHW) 19
EX1 {P()P') 0B
EXJ (Pi(W]) (B
SUBTRACT INSTRUCTIONS
SUBA *np 75
Immediate data nn is subtracted from
the accumylator. Carry and Zero [ags
are alfected by the results.
sug{Pma 43
SUB (P+) AR 15
SBC(PrA €5
Subtraction with initial vatve of the
Carry Flag included in the caleulation.

POCKET COMPUTER REWSLETTER

SUB(P) *nn 71

SDECH (P} A 0D

SDECH {PY(P') OF
BCD number at {ocation pointed to by
P’ iz subtracted from BCD value
pointed to by P. P and P’ decremented.
Process repeated numtber of times
indicated by contents of C0. The Carry
and Zero [lags are alfected by the
result of the total answer, not just
the highest or lowest byte.

SHORT FORM LCADS

SLP 00 80
Short-Torm Load P with xx instruction.
Single-byte instruction. No immediate
data byte required.

SLP 01 B

SLP 3F BF
JUMP INSTRUCTIONS
MPagnn 79
Jump unconditionally to npnn.
JCCnnon 7D
Jump il Carry Ilag is cleared
to address nnan.
JGSnnan  7F
Jump il Carry IMag is set
to address nonn.
JiCannn 7C
Jump il Zero lag iz cleared
to address nonn.
JiS nann  7E
Jump il Zero flag is sat
to address aonn.
FORWARD BRANCHES
Note: When 2 forward or reverse
branch s performed, the low byte
of the new address for the PC is
computed and stored in (SP-1},
FWD nn 2C
Jump forward unconditionally to
current address + oo,
FCCnn 2A
Jump Torward if Carry cleared 10
corrent address + an.
FCS no 3a
Jump forward il Carry Set to
current address + no.
FIC nn 28
Jump forward if Zero cleared to
current address + an.
FI5Snn 35
Jump forward if Zere set 1o
current address + nn.
REYERSE BRANCHES
REY nn 2D
Jump reverse unconditionally to
current address - nn.

RCC nn 2B
RCS an 3B
RIC nn 29
RZS nn 39




RDR nn F
Reverse branch with decrement and
repeat. {SP) is decremented by one
and & revarse branch is done if
Carry is not set (cleared). If
Carry is sel. SP iz incremented
and execution continues sequentially.
{One would normafly push the aumber
of repetitions desired pnto the stack
before using an RDR loop. Thus, it is
vnwise to cafla subroutine from within
an RDR [oop.}

ROTATE INSTRUCTIONS

RDA 58
Rotate digite in accumulater. (Exchange
high and Jow nibbles.}

RLA SA
Rotate bits in accumulzator 1o the left
through the Carry Fiag.

RRA p2
Rotate bits in accumulator to the right
through the Carry flag.

RLO(P) (1)
Rotates nibbles in a portion of the
C.P.A. (registers P-00 through ) to
the left. Right-most pibble becomes
zero. Lelt-mogt nibble is Jost.
P-CO0-153P.

Rotates nibbles in a portion of the
C.P.A. to the right. P+C0+ [P,

RRO (P} I
INCREMENT INSTRUCTIONS

INCA 42

INCB 2

INCCO 40

INCCE 60

INCP 50

P it incremented by one. Carry and
Zero Tlags are not affected,

INCX 06
The [b-bit X register pair is incre-
mented. The Carry and Zero [lags are
not alfected. New X»W,

INCY 04

iNC(DA) 48
The C.P.A. location pointed to by
the contents of C.P.A. register 08
i3 incremented by one. The Carry and
Zero flags are affected.

INC{09) 68
INC(DA) 4A
INC(0B) 6A
DECREMENT INSTRUCTIONS

DEA 43
DEB 63
DECO 4]
DEC) c1
DEP bl
DEX 07
DEY 65
DE(08) 49
DE(o9) (9

DE{0A} 4B
The C.P.A. jocation pointed to by
the contents of C.P.A. register 04
is decremanted by one.
DE(0BY (B
BOOLEAN OPS & COMPARES
ANDA “pn 64

Contents of accumulator are ANDed

with immediate data nn.

ORA *nn 65
BiTA fnn 66
CPA *nn b7
ANDIP)A 46
OR(P A 47
BIT(P}A (6
criMa  C7

Fiags C znd I Set/Reset based
on (P)-A, although subtraction
operation is virtual and does
not change register contents.

AND (P} *nn 60

OR(P) #nn 61
Contents of C.P.A. location
poipted to by P are ORed with
immediate data nn.

BIT{P) *an 62

CPI(P)*nn &3

AND (W] “nn D4

OR (W} *on DBS

BIT (W) #on D6
The Zero Ilag is set or reset
pased on the result obtained
when the memory location pointed
to by W is ANDed with immediate
data byte nn. The Carry fiag
and other registers are not
affected by the operation.
{SP-1} used as scratchpad for
Boolean ops involving W register.

IRITA *nn 76
The Zera [lag is set or reset
based on resufts of A ANDed with
nn, except that if Z is reset at
the start, it remains reset. The
Carry Iag is not affected. R>»CO.

ICPA *nn 77

ZBIT (P} *on 72

ICP (P} #*an 73
The Zero and Carry [lags are set or
reset based on results of (P} - nn,
except that il Z is cleared at the
stark, it remains cleared, R5:C0.

SUBRDUTINE INSTRUCTIONS
JSRoannn 78

Jump to subroutine at address nnnn.

TS 37
Return [rom suhroutine.
SHORT FORM CALLS
85 00nn EO
Short-form jump to subroutine
within hidden ROM. A two-byte
cal] instruction.

S56tman  EI
S$IFnn FF
MISCELLANEOUS
SET C Do
2 llag is sat
CiRC Dt
Z Hng is set
REFR *nn  4E

Suspends CPU operation for a fength
of time proportional to immediate
dara byte nn. Reroutes current to
lines opened by OUTT.

IN ng 6B
Sets or resets Zero [iag hased on the
status (active or non-active) of the

RSY/PRO/RUN/OFF slide switch or BRK key.

Data byte no detarntines the signal that
is to be tested,
QUTT DF
OUT T SUMMARY
Bit 0= Display on if §, Busy on if 0
Bit 3 - Power dowa if |
Bit 4 - Tighten Beeper il |
Sfacken Beeper il 0
Bit 3 - Beeperon il |
Bit 6 = Distorts Beeper if |
Bits 1,2,7 - 2227
INCPIFCD 6F
PUSH A 34
FGP A 58
PUSH XX *nnnn 74
Pushes the address value nnnn onto
the stack, First nn byte is higher
in the stack, Do not know purpose
of the XX byte in this 4-byte

insteuction.
CLR{5P) DA
CLA 23
XA D 4C
NOP i3
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FOR HEWLETT-PACKARD HP-71B USERS

LEARN MORSE CODE

Here is an interesting program that you can use to learn {or
refresh} Morse code skills., It is capable of generating
these signals over a range of speeds suitable for training
purposes. The audible tone it produces can be selacted to
suit an individual user.

The code is sent as cipher groups. There are five
characiers per group. This method 1s highly effective as a
training technique because the student cannot Quess oY
deduce what character will be sent next, as night be the case
if ordinary text was utilized.

fc the audio fMorse code sound 1% produced by the progran,
the corresponding character is shown on the display. Thus, a
rovice can use the program to “lesrn™ the code just be
listening and watching the LCD screen. Once sone proficiency
has been developad, the student ¢an Stary writing down the
characters without looking at the display. The progran
stores the cipher code it sends in 3 buffer. AL the end of &
block of 200 characters. the user can opt to have the cipher

Progran Morse Code on the HP-71F.

groups shown on the display for confiymation purposes.

Once the program has bean loaded into memory {the
listing shown has a byte count of 1343), itis startedwiths
sinple RUN comnand. Tone and speed values should be given as
an integer in the range 1 1w 5. (Tone and Speed increase a5
e associated value increases.) Once the speed value has
peen inputted, operation is automatic until a group of 200
characters has been sounded, To view the characters that
have been sent at the conclusion of a block, respond withay
1o the query UANT LISTING?

Close examination of linas 200 - 280 in the listing
should yield an understanding of how characters are
generated by the progran. You can add or delete characiers by
placing appropriate dats in the A§ array. (Don't forget Lo
change the DIN statement in line 10 and the RND statement in
line 70, if additions or deletions are nade.)

If you have a progran for the HP-71B that you would like
1o share with AO¥ readers, or tips for HP-718 users, drop a
note to the editoy. The -718 is a powerful hand-held that
deserves to receive support and recognitiont

30 T=T=200 & T=T+A00

SO S=S%.02 @ S=.12-§ @ P<$
60 DISP “* B { =0 & RANDOMIZE
70 R=INT{RND*40)

90 D=VAL(A$(R)

110 FOR J=0 TO D-1

120 IF C{J)=1 THEN 14D
130 BEEP T,S & GOTO 150
140 BEEP T,S%3

160 IF L#200 THEN 70
180 GOTQ 10

290 RETURN
300 DELAY 8 @ 5TD
310 FOR I=0 TO L-1

330 IF I<99:-THEN W$="0"5¢%
340 IF I=0 THEM 360

350 IF I/10%INY(I/Z10) THEN 370
360 DISP M$:": *;

390 NEXT I
400 GDTQ 1D

10 DELAY § @ DESTROV ALL @ OPTION BASE O @ DIM A$(39)[8],B(5).C(5),C$(199)[1] @ GOSUB 200
20 INPUT “TONE? *:T & T=ABS(INT(T)) @ IF T<i OR T>5 THEN BEEP @ GOTO 20

40 INPUT “SPEED? ";S 8@ S=ABS(INT(S)) ® IF S<1 DR 55 THEN BEEP @ GOTOD 40

80 C$(L)=A$£R)[%,%])ﬂ DISP TAB(11);C${L)
100 FOR J=3 T0 D<2 & C(I-3)=VAL(AS(R)[J,3]) ® NEXT J

150 NEXT J @ WALT S & L=L+1 ® IF L/S=INT(L/5) THEN WAIT 5+3
170 INPUT "WANT LISTING? *;¥$ & IF UPRCS(¥$([1,1])="¥" THEN GOTD 380

200 A$(0)="A201* @ AS${1)="BA1000" & A$(2)="C41010" ¥ A$(3)="D3100" & R$§4)-"E10‘
210 A$(S)="F40010" B A$(6)="G3110" B A$(7)="HA0DOD™ & A$(B)="1200" B A$

220 A$(10)="K3101" @ A$(11)="L4D100" B A${12)="H211" B A$(13)="N210" 3 A$(14)="03111"
230 A$(15)="P40110" B A$(16)="041101* B AS(17)="R3010" & A$(18)="S3000"* B A$(19)="Til1"
240 A$(20)="U30D1" & A$(21)="V40001" & A$(22)="¥3011" @ A$(23)="X41001"

250 A$(24)="v41011" ® A$(25)="Z41100" 8 AS(26)="1501111" ® A$(27)="2500111"

260 A${28)="3500011" @ A$(29)="4500001" & A$(30)="5500000" @ A$(31)="6510000"

270 A$(32)="7511000" @ A$(33)="8511100" B A$(34)="9511110" & A$(35)="0511111"

280 A$(36)=".6010101" & A$(37)=",6110011" B A$(38)="76001100" 3 A$(39)="/510010"

320 W$=STRE(I+1) & IF I<9 THEN ¥$="00"3#$ ® GOTO 340

370 DISP C$({I); @ IF (I+1)/S=INT((I+1)}/5

) THEN DISP ™ *;
380 IF (I+1)/10=INT{(I+1/10) THEN DISP "*

9)="Ja0111"
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PASSUORD PROTECTION

Last, issue, this column discussed sone of the ramifications
of attsmpting to praotect prograns from unauthorizaed use or
duplication. As indicated in that article. such protection
is generally “breaakable” by those that have knowledge of the
system being utilized. However, they can be effective
against the “casual™ user or those that do not nake 2
coencerted effort to defeat the nechanisa(s).

The progran described here, subnitted by fric Sowran,
PFA 81, fxeter, MY 03873 is claimed to be a "fairly

. effective password protection system.” The protaection
progras is also capable of disabling use of the printer by
those not authorized. The progran has been designed (as
presented here) to yeside in the machine language progran
area of a PC-1500A. However, thz necessary changes for
relocation of the progran, so that it might be used in a
standard PC-1500 {or Radio Shack PC-2) have been included in
the article,

Operating instructions are as follous. After typing in
the progran, immediately execute a CALL E7033. The computer
will then prompt the user with "SET PASSUORD:". At this
point, the user should decide on a passvord of five letters
and type it in. As the fifth letter is entered, the passuord
will be displayed, along with a question mark. If the
password is the desired one, Y~ should be pressed to instail
the password and terainate the progran. If the displayed

FOR PC-1500 & PC-2 USERS =—

password is not appropriate. responding with an “N" will
rastart the program, thus enabling the user to try again.
Pressing BREAK at any time will terminate the program
leaving the previous password in effect.

To actually use the password, execute a CALL £7001. At
this point the computer should turn off by itself. Upen
power—up, the display will read: PC-1500A ONLINE: . Pressing
any key, including BREAK, should cause PASSHORD: to be
displaved. At this point, the user nust enter the previously
defined keyword, As the fifth lstter of the password is
entared, the computer will either turn itself off,
indicating sn invalid password, or it will display the query
PRINT {(¥/N)? The latter indicates that the yser has access to
the PC and now has the option of enabling or disabling the
printer. If the user answers "Y™ at this time, the .printer
will be available for normal use. Responding with a "N” will
result in the PC sinulating the lov-battery condition 1f any
attempt is made at using printer commands. {This yields an
ERROR 78 message.) This state may be altered by either
running the progran again and answering "Y” to the printer
proept or by 2 POKE £79F1, 0 directive.

{Note: during the password entry process, the LF key is
disabled.)

Progran Registers
The progran uses various aenory locations throughout nenory

Progran Passward Protection.
34921
2081 BS 48 AE 2B 2071 FO BR 8% 28 AOE1 DB S8 /8 54
7CA5% 4FE B5 43 Ak JCUS NE 78 25 BE JUES BR B 4A IS
7029 76 AF EB 79 7073 2 43 83 5A 7CES 38 B33 FZ BA
JCOD FI FF FD BE  7usa Fo ©8 85 2 70D 22 21 P2 FD
7C11 E3 7?3 05 28 AT5: BE ED 40 FD Ehor e Y 28 FD 0 5 C
7210 P2 58 BS A 7035 80 FD 8n 41 Dt B B 4R PAE5 470 FD 8A FO
219 FD ZA FD BA 7083 AS 29 05 0D AR B2 /D @39 2083 2a 41 4E @5
2010 46 12 838 19 7080 R7 A5 88 37 PR SE 49 4t .82 2B B4 FO 88
7021 3B 43 723 31 J091 ag 789 05 ¥O0 EQLWJa; 54 29 28 59 2321 9E 12 F2 68
7C23 35 3@ 38 41 7o85 38 3F 20 B3 7095 Z2F 4 23 3F 275 20 BA A8 44
7029 28 4F 4E 40 703% DB AE R 24 7123 Bc &) 38 Bro FT/39 25 3E ED 38
2020 43 4F 43 3A 29D BS Y8 B 70 7020 £2 43 33 19 720 23 24 nE 28
2031 3£ ED 38 48 Jopl BS BS 5 AE JOiil 32 59 38 13 731 75 B3 3F 3E
7C35 73 4A BO o8 7T05 A PB BS 25 x5 B3 FF g /Y 23n I 57 3F B2
7033 78 5A 38 6A 2CA3 AE 74 82 35 018 Fi g8 72 FR PRR9 43 T3 42 B2
ZC30 20 FS 88 83 ZCal 02 e 20 14 7310 2 FO 81 38 7153 B3 283 R7 BY
7C41 BS P2 6E 79 7081 BS 79 pE 28 7D21 ¥ £3 F@ 2B »*31 4F 38 11 Bo
7045 FF 48 BF 4R 7083 15 BS FA AR 7025 £2 9 33 EQ = T B A G
043 FF Cn BS TA JCR9 P 16 BS A3 JOZ3 73 Fi AR 3 : 19 983 S8 79
7C4D 872 Ch 63 BE 2030 6E 20 17 BD 2323 73 FF 20 FO 7 50 FaoBR 84
7051 E3 3F F2 F3 7CC1 24 BE 09 F9 ?D31 B1 9m 48 PF Ja0: 545 38 a3 9n
7C55 58 B5 8B FD JCCS 88 17 43 78 2035 46 24 Fo 83 JOGAE F2 43 AP 4R
7C59 CA FD BA 4A JCC3 44 52 58 /8 7029 F2 FD 98 B85 JA03 a2 FD 28 Ba
JCS0 23 BA 7C BA 7000 S0 62 64 26 /223 9B FO A FD o0l 20 39 CC BD
7061 58 41 53 53 7CO1 FS 88 83 BA 7041 6/ 44 20 BA PNDR1 ZA B3 43 99
JCE3 57 4F 52 44 ZCD5 7C EF FD ES 2045 7?0 54 33 49 JJBS 45 DO 99 34
?CH9 30 BE ED 38 U9 FR 98 FD SE 7049 54 28 5B 41 JOBS 48 Ca 87 90
JCED 48 26 4A 50 2CD2 BB 48 78 4N0 2540 S3 53 37 4F .

w e
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0 store parameters. Most of these locations are, it is
believed, used by the CE-158 interface. Thus, it is not
advisable to attempt using this program when a CE-158 is
connected without first naking sure that the following
locations will not be disturbed:

905 Counts the nunber of characters entered

7650-4 Stores the characters being typed

T9FA-E  Location of actual password

JF00-4 Stores the characters being typed in the

SET PASSMORD routine

Several characteristics of the progran are worth
nantioning. Once access has been gained. the conputer is set
to DEG, RUN, softkey node 1. and LOCK. If this is not
desirable, everything except the setting of LOCK may be
changed by replacing the first ten bytes of the programwith
NOPs. Note too, that the password is not in effect unless the
machine is turped off by using CALL 67C01. {The OFF key
functions noTmally.) You might want to place the CALL 67601
directive under control of & softkey. Alsa, if the machine
sits idle for nere than seven minutes during the password
entry process, it will automatically shut of ¥. Housver. upon
power—up. nothing will have changed and the user can
continue entering a password.

Relocating the Progran

To simplify the process, it is suggested that you relocate
the progran =o that it starts at an address ending with 01,
Thus, if you elected to start it at address 3901, the
fon%\g changed would need Lo be made:

oo to 39
115 F 3505 o 39
39ED to 39

fwvailable Only by Prepaid Subscription for a Calendar Year
Period {January - Decenber) . You are sent back issuas for the
calendar year to which you subscribe, at the time vou enroll.

Enroll me as a 1985 Subscriber {Issue nunbers 37-44).
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Enroll me as a 1984-65 Subscriber (Issue numbers 31-44) .
$42.00 inu.5. {(U.S5. $51.00 to CanadaMexico. Elsewhere
U.S5. $70.00 payahle in 1.5, funds against a¥).5. bank. )
Enroll me as a 1983-85 Subscriber {Issue numbers 21-44) .
$78.00 inU. 5. (V.5 $93.00 to CanadaMenico. Elsevhere
U.5. $120.00 payable in .5, funds against a V. 5. bank.)
Enroll ne as a 1982-85 Subscriber (Issue nunbers 11-44) .
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39FB to 34

a5 teda

95 to 34

3AAD to 3A

The progran uses (7F00-4 as a brlef stack, If the user
does not have a PC-1500A (or has another progran stored
there), this stack can be relecated to 7650-4 by naking the
following alterations:

7034 (3A34) o 76

7036 (3436) to 50

7075 (3A75) to 76

7077 (3A77) Lo 50

7098 (3898) Lo 76

7094 (3A94) Lo 50

Of course, by storing the sppropriate high and low bytes
at these locations. the stack could be relocated anyvwhers in
nenory. However , 7650 seens a good place.

fenory Hap

The main sections of the progran are located as follows:
7¢01 Start of password routine. This section turns
the conputer off, then asks for the password
UpOn poweT-up.

7033 Start of routine to set the password. Asks for

the password, verifies it and stores it.

TOAF *Renew™ progran originally contributed by

Norlin Rober { POV 1ssue 36, page 16).

79FA-FE Location of password.

In the event that the password is ever forgotten, you can
perforn the following procedure. First, turn the machine on
while pressing the “sll reset” button {on the back of the PC)
and holding the ON key. Press the clear key and then enter and
execute the following brief machine language progran. {It
nay be located at any convenient place in ﬂeﬂory;.

A8 78 4AS058 7B SAGD HACATS BB 03 9A
This routine will set the BASIC parameters back to their
original values and vill allow you to re-use whatever BASIC
pProgran sas in nenory.

S0 there you have iti dhy not give it a try, How difficult
de you think it would be to bresik this protection schene
(assuning you didn’t have the information given ia this
article)?

FOR PC-1350 USERS

TITLE

It you think this colunn is a little short this issue, go back
and taka a look at the PC-1250 column. See what it savs there?
The CPU used in the Sharp PC-1350 is the same one used in the
1250! That means the instruction set that has been so nicely
decoded by Rrok denger {and presented in this issue) for the
1250, also works on the 13501

Want to verify that is indeed the case? Try loading the
following short rachine language routine into your FC-1350:

POKE 66800, 612, 65F, 2,620,608, 6DF 637

Then, place the following BASIC statenent in menory:

100 "B" CALL 66800 : UATT 1 : PRINT "=" : GOTO "B"

Executing the BASIC routine using DEF /B should result in
your hearing a string of “beeps” coming from your PC and &
series of asterisks appearing on the display. The beeps are
being generated by the nachine language routine.

Can you decode the five machine language instructions
that nake up this routine {using the information provided in
this issue under the 1250 sectlon)? Hint: the first one is
LOP # 5F. Once you do this, you can try sone exparimenting on
¥OUT 04N .

Hopefully, we will have some PL-1350 menory aaps soont
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HAND-HELD COMIUNICATES V1A RADIO WWES

Hotorola's Communicatlons Sector has introduced an industry
first: & hand-held qomputer capable of communicating in
real-time using radin waves in the 800 megahertz frequency
range!

Dubbed the KBY Computer Terminal, the environmentally
rugged unit weighs under 28 ounces and measures 7-1/2by 4 by
slightly over 1-1/4 inches. The unit is battery operated,
contains an 800 megahertz data radio, built-in antenna, and
sophisticated software. It also sports a 2-line display
(liguid-crystal} capable of displayving 27 characters per
line. The kevboard contains 59 kevs and has full alphabetic
capability arranged in QUERTY format, programmable function
keys, and a nuperic calculator pad.

Two microprocessors split  duties to  provide
nulti-functional capability. That is, the unlZ can support
connunication functiens while it is sinultaneously running
a user’s application progran. The unit can accomodate up to

Photo Xoloroia XOT 800 Portable Terminal.
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150 k1lobytes of ROM and 80 kilobytes of R internally. with
access to external memory and peripheral devices provided
via serial or parallal 1/0 interfaces. Usar applications can
reside in 32 kilobyte ROM modules which may be plugged inte
the unit. Up to four such application prograns nay be
installed at one time,

The radio systen design that supports the KOT device can
manage nore than a thousand users on a single radio channel.
This is accomplished through multiplexing of the system.
When utilizing the built-in data radic. communications
ancurs at a rate of 4800 hits per second aver standard 25 or
12.5 kilohertz channels. If radio coverage is not available,
the built~in modern operates over voice-grade phone lines at
4300 Dbits per second rate.

To obtain #ore {nformation about the KOT Portable Data
Communications System, contact: Moterola, fnc., 1301 fast
Algonguin Road, Schaumpurg., I 60196, Address vour
inguiries to the Communications Sector.

Another Personal Infozmt1'm® product.



FOR HEWLETT-PACKARD HP-71B USERS

APPOINTRENTS PROGRAN WITH ALARRM

A feature lacking on the HP-718 (that was provided on its
predecessor, the HP-75) 15 an appolntnent calendar equipped
with an audico alarn. The 716 it cspable of providing this
service from & hardware paint of vies, since it has built-in
timers and an audible annunciator. But, Hewlett-Packard
elected not to include the software routines that would
provide such capability in with the basic unit. (APter all,
if ithey included o&f7 the featyres of the 75 at halif the
price, it would be a lot harder to appease the early 75
customers!)

The package of routines provided here vield much of the
capability for scheduling appointrents that is found im the
HP-75. You can enter appeintment dates and times {through
the year 199¢) and & reminder message. Appointrents may be
scheduled as repeating (at 3 cycle of anywhere between 1
minute to 24 hours) of as single events. You are reminded of
appointments through an audible warning. Capability is
provided to have an alarn issued even 1f the HP-71B has been
turned of f or is executing another progran. (This capability
is optional and is selected by the user as desired.) If this
special capability is not elected, then a past-due
appointment is normally announced whenever the HP-71B is
turned on. Appolntments are acknowledged and/or erased via
keyboard control. Yith slight modification, you canutilize
the basic package to have the HP-71B perform other prograns
when an alars ocCurs.

Space considerations do not permit a detailed
discussion of the routines. Thus, this article will deal
primarily with operational instructions.

The routines are distributed over three files., The najor
file is named ALARNS. Two associated files are named
PURDNALM (Power Down Alarm) and CHECKALM (Check Alare). The
former is used if you want to have the HP-718 "wake-up” and
sound an alarm when 1t 15 in the “of f* mode. The latter 1s
used whenever it is desired to see whether an appointsent
time has been reachad or is past-due. {This routine can be
pericdically called by any other program to provide
real-tine alarn interrupt capability.} Finally, a fourth
Tile named APPGINTS is used as & data file in which
appointment information is maintained. (This file is
created automatically by the ALARNS routine.) The APPOINTS
file contains room for a maxiaum of 20 appolntments. ALl
together the various routines and the data file consume
slightly more than 5K of memory .

As a check on your keyboarding accuracy, the amount of
space consumed by each progran file, as shown by the CAT
connand, should be:

ALARIS = 3201 bytes
PURDNALY = 583 bytes
CHECKALM = 430 bytes

Progran tuwo "user” keys {(using the UEF KEY comnand) such
as the letters "a” and "p” to axecute {(RUN) the ALARNMS and
PURDNALN programs when invoked. The CHECKALN routine should
be invoked whenever the HP-71B is turned on. {Use the STARTUP
command to “RUN CHECKALN™.) It may also be called by any
other progran(s) if vou swish Lo have alarns announced when
you are running other packages. [Mote: use the file names
exactly as shown because the programs call one-another by
those exact titles. )

To begin using the appointment scheduler, execute the
ALARNS program. Respond to the initial ENTER/CANCEL query
with the appropriate character depending on whether you wish
to enter & new appointment or cancel an already existing
entry. (Note that the package automatically provides the
most common expected response to any prompt. When your
response natches this. a1l you need do is press the END LINE

2 Issue 39  POCKET COMPUTER MEUSLETTER

key.)

Respond sppropriately to further pronpts. Bhen entering
an alarm date/time, just edit the current date/time that is
provided with the pronpt. Note that tine is inputted using a
24-hour format. (Also note that you cannot enter an
appointment whose date/time iz prior to the current
date/tine.) Additional prompts allow you to direct that an
alarn update and repeat at the interval you specify {mininunm
of 1 ninute, maxieun of 24 hours) and to enter g message
indicating the nature of the appointment. {This reminder
nessage nay be up to 22 characters in length.)

Each time an appointment is entered, it is ordered in the
APPOINTS file by date/time of occurrence. Thus, at the end of
each entry procedure, vou will observe a brief “sorting”
message on the display. At the connlusion of aach entry, the
ALARIS progran exits by running CHECKALM to see whether any
alarns are due, The program then ends with the HP-71B in the
connand node. To enter another alarn, you nust RUN the ALARNS
progran again, Hence, the earlier suggestion that you
prograr a user key with this directive.

1 you want to be reminded of & pending appointment when
the HP-71B is turned off, execute the PURDNALM module. The
HP-71B will go to sleep, but continue checking for the next
appointnent. Should one occur, the unit "awakens™ and sounds
the alarn in the “loud™ node. You “acknowledge™ an alarn
{stop the audible indicator} by pressing any key. Once an
alarn has been "acknoWledged” you may use the cursor keys Lo
view any appolntaent reminder message. Pressing the END LINE
key after an alarm has Deen acknowledged resuylts 1n the
following.

Tf the alarm is a repeating one, its new time will
autonatically be calculated.

Then, the user is asked whether or not to cancel the
alarm. If it is not cancelled, the glarm is maintalned in the
APPOINTS file. (Note that {f it 1s a non-repeating alarm, it
will renain as a “past-que” slarn.)

The user then has the option of viewing any other itenms
in the APPOINTS file.

If the PURDNALM program sounds an slarm that is not
acknowledged within approvimately 15 seconds, then the unit
sinply goes back to "sleep” and ignores the “past-due” alarn
condition. Thus, the audio annunciator feature is aone-shot
deal when using the PURDNALN routine. This procedure saves a
lot of wear and tear on the batteries in the event that you
leave town for a few days and forget about an upcoming
appointmnent stored in the 7181

Regardless of whether you elect to use the PURDNALM
routine, the CHECKALHM routine will be executed any time you
power up your HP-71B. {Provided that you progran the STARTUP
statement to ‘RUN CHECKALR'.) If this routine finds &
past-due appointment condition, it will sound the audible
alarn {in the quieter mode, since someone is obvicusly near
the unit). The alarn can then be acknowledged and the
appointment Temoved from the file, as desired.

Take note of the fact that the systen is designed to
alert you to the "oldest” past-due appointment in the file
naned APPOINTS. You nust remove it (by cancelling the entry)
before a later appolntment will be serviced by the audio
alarm systen. (In suenary, the APPOINTS file is kept in
chronological order. The CHECKALM routine tests the first
entry in the file.}

fdith a little study of the routines, which are modular by
design, you can undoubtably find ways to customize or adapt
then te suit your particular needs. For instance, you night
elect to have one of your own subprograms executed whenever
an glarm went of f,



Progran A AYYS.
1@ DELAY 1,.5 @ WIDTH 96 & DESTROY ALL 145Q ¥=-1
2@ INPUT “EMTER/CANCEL (E/CI? * “E"iUs 1455 Yw=¥+1 @ IF ¥>19 THEN ASSIGN #1 T( « § GOT0 1485
3@ IF UPRCE{WHL 1] )%"E" AND UPRCE(WS[11#"C~ THEN BEEF ® GOTO 28 T46@ READ %1 .Y W%
42 IF UPRC®(WS(!I¥="C" THEN 202 1465 IF Waf*" THEN 1455
5@ REM {(C) COPYRIGHT 198BS 1478 PRINT %1 ,¥:D%.T% 18 M$

E®
7@

REM SCELBI C.C., INC,
REM @LL RIGHTS RESERVED

199 GOSUB 1008

11@ GOSUE 11@ad

128 GOSUR 1208

139 605UB 1300

149 GOSUB 1439

152 CALL SORT

168 GO0TO 2Z1@

209 CALL CANCEL

219 DISP "ALARM{S) PROCESSED.”

220 RUN "CHECKALM™®

1909 We=DATEF B WE=WS{4 ,BIL"/"GUSL{,2]

1085 ON ERROR GUTO 1295 @ W$~=W$[1 ,BY B INPUT "ALARM DATE? " WS:Ws
F@1E Y=UAL(WEET 81 @ IF ¥<84 OR ¥>99 THEN 1955
1215 MeUALIWSD1 20 8 IF M<Y OR M>12 THEN 1@35
1920 IF M#2 THEN 10835

1825 IF Y/4=INTi¥/4) THEN Bi=29 ELSE 0i=2§

1839 GOTO 1049

1@35 [F M=4 OR M«E DR M=9 OR M=11 THEN D1=3@ ELSE O1=31
1249 OmUAL{WEL4 51 8 IF D41 QR DX01 THENW 1@3%5
1045 WE=WS[T 915"/ "BWs$l 1 .51 8 IF WE<DATES THEN @95
18590 DE=-Wg & OFF ERROR B RETURN

t995 BEEF # DISF "INVALID DATE." @ GCTO @03
17182 WE=TIMES[1 5! & ON ERROQR 5070 1195

1185 IMPUT "ALARM TIME7 " WE:WE B WEeWS[| 51
111 ¥=aUAL{WSEL1 21 & IF ¥<@ DR Y»23 THEN 1195
1115 MuAt (WHEL4 510 B [F M<B OR MP53 THENW 119%
P120 IF D&>BATE® THEN 1138

1125 1F TIME$L[1,51>W$ THEN 1185

1130 Te=W$ @ OFF ERROR B RETURN

1195 BEEF @ DISP "INVALID TIME." € GOTO 118@
12090 We="" @ ON ERROR GOTO 1235

1205 [MPUT "REPEAT ALARM (Y/NY7? - "N™ ;W%

1218 IF UPRCE(WS[TIIR"Y" THEN 1268

1215 INPUT "INTERVAL? " “Z4:02":WE @ WE=Us[1 5]

1475 ASSIGN %1 TO «

1480 60TD 1495

1435 DISP “AFPOINTS FILE ERROR."

1430 DISP "AFPOINTMENT CANCELLED.®

1495 OFF ERROR @ RETLURM

15@¢ SUB SORT & GOSUB 1588 @ IF M<{Z THENM 15895
1505 ASSIGH #1 TO APFOINTS @ DISP "SORTING AFPOINTMENTS.™
121@ FGR ¥=1 TO M-

1515 S0R D=Y+i FO M

P02@ READ #1 ,Y-1:0% ,T% 18 M

1525 EEAD %1 D—-t:01% T18 118 M1

P5ZQ WE=DERTS @ Ws=DI%ATIS

i

032 [F Ws<=uUt$ THEN 1550

1548 PRINT #1,v-1:01%,T19,118,M1&
1545 PRINT #1,0-1:0% 75,15 M5

1558 MEXT D # MEXT ¥

1555 ASSIGN %1 TO +

156@ GOTQ 1595

1GB0 ASSIGN #1 TO AFPOINTS @ M=-i

1585 M=M+1 @ READ $1 ,MiW$ B IF Wx"" THEN 1585

1598 ASSIGN #1 TO * @ RETURN

1595 ENG SUB

1500 SUB CANCEL B ASSIGN #1 T APCGINTS B M=@ @ DiM WS[S0}
1EA5 READ #1 ,M:0f 8 IF D$="* THEN 1795

1619 READ &1 M;D%, TS 16, M%

1615 WEwDE[4 836/ 40801 ,218" "RTSE~ "AISA" "&MS

1628 DELAY .8 @ DISP WE B WE=KEYS

1625 INPUT “CAMCEL (Y/NJ? * ,"N";U&

1630 IF UPRCE(WS[1Ti=*Y" THEN GOSUB 780 @ MuM-i

1835 M=M+1 @ IF M>19 THEN 1795

1640 INPUT “LIST NEXT (Y/MI? = ,"7" (W

1645 IF UPRCE(WSL11)="v~ THEN tE@5 ELSE 1795

1788 D=M+1

1785 READ #1,D:WE @ IF WH="" THEN 1728

1710 READ $1,0:08 74,13 M5

1715 PRINT ¥1,0-1:08,T$,I5 ,M& @ D=0f1 @ IF D<2@ THEN 1785

1220 O=d 1726 FRINT #1 D-1:1"" 8 RETURN
1225 O=D+1 @ IF D=3 THEN 1228 1795 ASSIGN #t TO » @ DELAY 1,.5 @ END 508

1239 IF NUM(WSED1)<4B OR NUM(WELD]I>S57 THEN 1295 1802 SUE YPDATE(DS 1% ,ME TH} @ Yi=JALITSE[ | 21 +JALL IS0 211

1235 IF D<5 THEM 1225 1805 Mi=MAL(TE[4 G1H+VALLIS[4 .51

1248 Y=WYAL{WSL],2]1) 8 IF ¥<@ OR Y>24 THEN 1295 118 IF M1>=5@ THEN M| =M1-6@ & ¥i1=yi+!

1245 M=LALIMEI4,5]) B IF M<@ OR M>59 THEN 1295 1845 IF Yi<Z24 THEN 1855

1258 IF Y=8 AND M=2 THEN 1235 1823 Yi=¥1-24 @ D=D+)

1255 IF Y=24 AND M%@ THEN 1295 1825 D=UAL{DEL7 81 @ Y=YAL(O%[1 ,21) @ M=UAL(DE[4 51}

126@ I%=W$ @ IF I§="N* THEN [%=" - {B3@ IF O=31 THEN M=M+1 # O=1 B GOTO 1865

1265 OFF ERROR @ RETURN 1835 IF [=3@ AND {(M=4 QR M=B OR M=3 DR M=|1) THEM M=M+} @ D=1 @ GOTO 1865
1295 BEEP @ DISP “INVALIL INTERVAL." @ G0TD 1208 1842 IF O=29 AND Mm2 AND Y/4mINTUY 43 THEN M=M+1 B D=1 & GOTO 1885
1388 ON ERROR GOTO 1395 @ Wg="" [B4S IF D=28 AMD M=Z2 AND Y/ /4$IMTiY 47 THEM M=M+1 & O~} B EOTO IARS
13@5 INPUT "ALARM MESSAGE? " WS;Ws 185@ O=D+1 @ GOTO 1865

1312 IF LEN(WE)>22 THEM 1395 1955 IF M312 THEN M=f @ yev+!

1315 Mg-WE @ OFF ERROR @ RETURN 186@ [F ¥»59 THEN DISP “0ALENDAR OJER-RANGE,” B STOP

§395 BEER B DISP "MESSAGBE TOO LOWG.™ B BOTO 1390 1865 WE=STRECY ) @ IF LEN(WS {2 THEN Lit="Q"&Ws

1422 ON ERROR GOTG 1485 @ Y= 1870 DE=ls

1405 Y=y+! 1B75 W$=5TRE(M} @ IF LEN(WS <2 THEN W$="0"RWS$

1452 LE=CATSIY I B 1883 DEmOSa "/ "Lws

1415 IF WS="APFOINTS" THEN 1445 18985 WE=STRS{0) @ IF LEN(WS)<2 THEN WH="0"LW§

1420 IF WEg" " THEN 1485 18092 DE=D3K "/ "&WE

1425 CREATE DATA APPOINTS 28,52 1895 W$=STRSIYF} @ 1F LENIWSI<Z THEN W="Q"3ks

143@ ASSTGN %1 TO APPOINTS 1900 TH=WE

1435 FOR ¥=0 TG 15 @ PRINT #1,¥;"* @ NEXT ¥ 1905 WS=5TRE(MI)] @ IF LEN(WE1<Z THEN W$="0"AUS

1448 AS5IGN #1 TO + 191@ TE=TSE": "4WE

1445 ASSIGN $1 TO APPOINTS I9ES ASSIGN ®1 TO APPOINTS 8 PRINT #@ 0:0%,7$ 1% M% @ ASSIGN %1 TO « @ END Su8

Program CHEDVALY.

18@ DESTROY ALL B GOSUEB 929 # DIM W&[S2) € DELAY .BS 0 & IF O%="" THEN 155
125 iF DE>DATES THEN 185

11@ TF DeioATEN THEW 128

t15 IF TR>TIME® THEN |95 X

12@ OFF TIMER %1 & we=D8{4 815"/"ADSL| 21A" "ET#L" "5I16R° “LRE @ OTSF WS
|25 FDOH ¥=1 7O RB

130 GEEF 1303 ,.Z @ WALT .85

135 US=HEYE € JF WSE"" THEN ¥-£4

14@ NEXL ¥

145
5@
155
199
195
928
335
FIE
815

IF ¥<B2 THEN 19%

IF T%=" = THEN [2Q

CAli UPDATEINS IW HS TE; TN ALARMES

DELAY B @ CALL CANCEL [N ALAKMS ® CALL SGRT 1M ALARKS

CFLAG AL € DELAY 1,.5 B DISP CHR&(Z7IE“J"4CHRS(Z7IEE" "> B EMD ALL
ASZIGN 21 TO APPDINTS

READ Bt @:D% € IF O%="" THEN RETURN

AEAD A1 006,75, 15 M$

ASSIGN EL TO B RETURN
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Progran PLIINA /Y.

1@ ON TIMER &1.,59 GOTC 5@ 8 [l =@

2@ T1=TIME & BYE

30 TZ=TIME @ IF T2<53 THEN T2=Sc4Q@-71+T2 ELSE T2xT2-TI
4@ IF T2<58 THEN CFLAG -25 B RUN CHECKALM

5@ IF D1#2 THEMN 28

E@ SFLAG -25

TP GOSUB 100
Al IF ¥<82 THEN 20 ELSE 1@
3@ END

100 G05UB 90@ 8 DIM WSLS2] @ DELAY
11@ IF D%>DATES ThEM 230
122 IF O3<DATES THEN 14@
130 IF T#>TIMES THEM 23@
148 01=1 8 WE=D%E4 BIR"/"RDS0T

.85.8 & IF D%="" THEN 238

L2187 TRTSE" "RIGR"

158
16@

FOR Y=1 TO E@

BEEF 1@0@,.2 @ WAIT .85

178 WE=KEYS & IF W$%"* THEN Y=54
188 NEXT ¥

199 IF Y62 THEN 238

282 IF 1%=" " THEN 220

218 CALL UPDATE{(DS,I% M$ T8) IN ALARMS

278 DELAY B @ CALL CANCEL IN ALARMS @ CALL SORT IN ALARMS
23@ CFLAG -25 @ DELAY 1 ,.5 & RETURN

988 ASSIGN %1 TO APPOINTS

295 READ £!,0:0% 2 IF D$="“ THEN RETURN

91@ READ #1,0,0%,78 18 M8

915 ASSIGN %1 T » @ RETURM

"EME @ OLSF WE

—= FOR PC-1250/51/60/61 USERS ——

HIENORY NAF FOR THE PC-1261

woriin Rober, W07 Morts Ist Avenve, Horshalltown, 17 SIS,
15 back with moTe vital information. This tine he provides a
memoTy map for the relatively new Sharp PC~1261. You nay have

Table Pr-1201 Moy 7ap.

to squint & bit 1o see everything as we reduced the naterial
Jnordertosqueezeasnuch1nforﬂatlonasp0351b1e1ntoth1s
edition, PC-1261 owners will definitely find any squinting
worth the effort!

Tha PC-126] uses thae sama CPU 2& thas earlier PC-1258. Howevar, the
that the 1261 vees a "link byte” following each line numbar {as the
FC-1500 doas}. Aleso, tha FOR/NEXT lvops have been speadad up

signiflcantly; execution of NEXT takes only ebout .@B7?5 saeconds,
as tast as the PC-158@|
about half ps fast as thay do in the PC-1508.

CLOADs and CSAVEs,
lcada a kilobyte 1n jumt 27 seconda.
saconce per kilobytal)

Nat counting the time for the "header”, tha 1261
{Compare with tha PC-158@'s 73

The 1261, unlike the 1250, usag etanderd ASCII charecter codes. 1ts
tokens ara also difterent. Naverthalass, the 1261 can CLOAD programs
that wera written on {(and CSAVEd by} tha 12581 W%hlle leading such a
program, tha 1261 umed m table !n ROM to trenslate each code as It is
racaived, It also calculates and inserts a link byte In mach program
line, It muat be kept rathar busy st such timesi
Athough nmot supported ln the {netruction manual, the PC-1261's BASIC
includes PEEK, POKE, CALL, CSAVEM, and CLOADM.

For thoss interested in tha intarnal organization of the PC-126!, a

memory map follews., Although 1t contains a number of "gaps®, it

:n:ludas ail malor locatlona. Nota that pointars are stored low byte
irat.

©o0a-aIFF
2002-26386
203C

2830

293E-203F
2040-2978
207¢

207D-2@7F
2882-28BF
20CRA-27FF
2880-2838
283C-283D
293E-283F
28409-2878
287C-287F
2888-258F
2899-20887
28B8~28BF
28CO-3FFF

4003-407F
4B88-G4FF

ROM {Inacceseible by PEEK}

Displey Buifar, left half of top line

Mode: ©1=RESERVE, @2=PRO, BA=RUN

PL=BUSY, BZ=PRINT, PBckatakana, 1@=SML, 2B=SHIFT, 4@=DEF
Mot usad
Dieplay Butfer,
B1=DEG, B2=RAD,
Nut used
Panding operand stack, 8 tloating-peint registars
No memory
Display Butfer, rfight halt of top line
Not used

Pointer to start of RESERVE Memory
Display Buffer, right half of bottom line
Not used
Panding-operation atack,
Arithmetic’ workspace
Current value of random number
No mamory

EASY STMULATICN Arama {unexpanded)
BASIC program area. F byte in 4@80; program beglns 488]
Defined variables and arrays begin G64FF, worklng backward.

lett half of bottom lina
P4d=GRAD, ZD=ERROR, 4B=Unusad mark

16 codas

6508-65A7
6588-650F
6519-6517
6518-651F
E520-6527
6528-852F
6520-6537
E53B-653F
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126t rune a good deal tfaster than the 1250, partly becsuse of tha fact

twice
Howevar, most other BASIC oparationa run only

Anather rethar surprising feature of tha 1261 is the epeed at which 1t

6E4D-6547 R (R$)
6548-554F G (Q%)
6550-6557 P (P$)
6E558-B5EF O (D%)
BEED-BSET N (N3)
6LE-E56F M (M%)
E570-5577 L {L%)
BE78-B5TF K (K$)
6580-658Y J (J%)
6588-B58BF 1 (1§}
6590-6597 H (H$)
65968-653F G {G$)
ES5AR-B5A7 F (F$)
GSAB-ES5AF E {E})
65B@-65B7 D (D$)
65BB-658F C (C$}
65CB-65C7 B (B%)
B5C8-65CF A (AS$)
65DB-65FF RESERVE Memory {48 bytes)
EEBE-6617 T
6E18 Current horizontal pogition ot display cursor
BE1S~661A Polnter to start of aditable (MERGEd} program
BB15-661C Pointer to utart of program belng executsd
EG1D~6BZ8 T
E621-6622 Pointer to ptart of EASY STMULATION area
£623-6624 FPointer to end of EASY SIMULATION area
GEZ5-6626 Pointer to last entry into EASY SIMULATION program
B627-662Z8 BCD tdle-time counter, non-resatting
£5529-6624
€628 Bit 4=display 1laszh flag
E62C Code of last key used
6620 Usar-deflned-key label sought
662E-BE34 7
E€635-6636 Pointar to INPUT or aasignment statoment
6637-6638 7
E639-EE3A Pointer, BASIC locations
663B-BL3F 7
EE4A-EE47  Stored Password
EG4B-EGAF  Floating-point accumulater, numerlc data or string pointer
GEEP-EEFF  Buftfer, for output to display
2233*6631 ?uto power-ot{ countdown, low byte first
6683-6696 GOSUB steck {(ten return addrasses)
6697-66AF Numaric results, tormatted tor display or printing
6EBB-66B7 7
GEBB-B6CF Buftfar, for output to printer
BEDR-66D6 7
6607 Flags: BA=PRINT=LPRINT
6608 Flrgs: B4=WAIT
660G Flagn: Z@=pamsword-protected
BEDA-GBED T
GEE1-66E2 Polnter to¢ stsrt of BASIC program
6BE3-66E4 Polntar to end of BASIC program
GGEE-66EE WAIT time setting, low byta tirst
GBE7 ki
66EB Code ot character being flashad
GEES Flashing cursor locatlon
BE Palnter to Input Butfer, low byte

GBEA
66EB-GEED Pointar to variable umed in aasignment statement




GEEE~GGEF Palnter tc varlable used in INPUT statemant
BEF@-66F2 1

BEF3 Pointer to FOR/NEXT stack, low byte

EEF 4 Pointar to GDSUB stack, low byte

BEF S Pointer te pending operend stack, low byte

6EFB Pointer to pending operation stack, low byte

B&F7 Pointer to String Buffer, low byte

EE6FA USING, @8=sclentific notation

EEF9 USING, poslticns praceding dacimal point

BEFA USING, POSITIONS following and including decimal point
EGFE USING, positions in character strings

EEFC-BEFD Pointer to start of dafined variablen end arrays
&6FE-GEFF  Pointer to DATA item

£788-5721 Pointer to and of BASIC statemant luat executed
&782-6783 Pointar ta BASIC at halt in axecutlon

8704-8705 ?

E706-675F FOR/NEXT stack (5 loopa, sach conmisting of 18 bytes)
&76B-67AF String Buffer, BO bytam

67BR-G7FF  Inpuyt Buffar, B2 byisa

7828-7FFF Not used

8000-28944 ROM Bagins: Jump instructions

a045-8208 7Yabla of codes tor gsnerating display characters

820C-8391 Tabla, codas tor Katakana, etc,

8392-B35F Codes for "BREAK IN® and "ERROR"

83A0-83D5 Kay codes

8306-840B Key codea, Katakana mode

g48C-B44]1 Kay codea, SHIFTed

B442-8477 Key rcodes, Katakana mode, SHIFTed

84768-B4AD Key codas, SWL mode

84AE-B4E3 Key codes, SMW. made, SHIFTed

G4E4-84FD Tabla of codas for kays A to Z, usad with DEF key
B4FE-AL7E ROM routines

Al?7-AlAA  Yable, address ot token word, for given Inittal letter
AlAB-A254 Table, address ot token word, for glven tokan
A255-A4CE  Table of token words, tokens, and routine addresses
AACF-AS8BD Code conversion teble for PC-1250 cassettes

ASRE-DB2E WL code, BASIC Interpreter

D&27-D63B  EASY SIMULATION messages "CLEAR", "YES-1 OR NO-2°
DE3C-E7BD MWL Coda

EVBE~-E88F Error messages

EBSB-ES55 ASCII Codes, tor display with "HELP®

ES56-ESBA Table ot addreszes {(by tirst letter) In "HELP® sactlon
EGBB-F456 "HELP" displaye, involving BASIC keywords

Fas7-FFFF Unused ROM, except poesibly for a few short subroutines

NACHIME LANGUAGE UPDATE

Rick kenger, ©221-1dth Avenue, kenosns, Wi 53140,
sends the following update on the information that appeared
in Issue 38 of PO¥:

fn exhaustive analysis of PC-1250 ROM code has turnad up
sope  interesting new data on the nachine language
instruction set.

The following instructions do not occul anywhere in ROH
4and should be considered unsupported;

1. LDA(PC) and LO{P) PC {opcodes 56 and 54) . _

2. The ZBI1 and Z{P 1nstruction (codes 76, 77, 726 73).

3. CLR (5P} (opcode D8). _

4. LA {opcoda 23) and NOP {opcode 33} .

The problem with using any of these instructions in
nachine language routines, is that if Sharp ever decides to
upgrade thils CPU, these instructions might go by the
wayside. Serious software developers will want Lo stay cleat
of then. {They are primarily of interest only to hardcore CPU
sleuths!)

The following opcodes do not occur in the PC-1250 RN,
but may be considerad "valid” opcodes: 21, 4A, 4B, 9D, 9F,
A%, AB, B2, B3, B6, BE, BC, 8D, BE, CO, C5, 06, CA, CB, F4 and
FD. All of these {(except CO) were listed in Issue 36 of AEW.
All of these fit a pattern within the instruction set. It is
understandable in each case, why the RO progranmer s never
got around to utilizing them in the PC-1250. {Thus, there are
tWo separate reasons for assuMing that the opcodes represent,
“valid” oparations.}

Tuenty-thrae other opcodes wers also not used in the ROK
and were not listed as instructions in the previous article.
Most of these opcodes will crash if an attempt is made to
execute them in a progran,

The following information serves a4s a correction or

update 1o the paterial that appeared on pages 4 and 5 an Issue
38 of PLN:

the explanation for ADECC (P) {P") occcurs under the
ADECD {P) A instruction.

The instruction ADECO {P) A {opcode OC) adds the
contents of the accunulatoer to the BCD nunber pointed to by
P. P 1s decremented and then zers is added with carry. This
adding of zero with cairy is donhe the nunber of times
indicated by the contents of C0. (P-C0-1 goes into .}

The opcode for LDL (P} (P ) 15 OA, not the (A shown.

The explanation under EXA {P) should read: Exchange
contents of Aand (P). (...etc...)

The nnenonic for the opcde OB should read: EX1 {P){P"}.

The LOAD P instructions {such as SLP 00) losd register P
with imnediate data, net with an instruction,

The forward and reverse relative branches are conputed
by counting from the firal byte of the instruction (the nn
address). not from the initial byte of the next 1nstruction.

The explanation for the RRO (P} instruction appears on
the two lines right abowe it

The opcode for INCCL should be €0, not 60,

The opcode for INC 5093 should be C8, nat 68.

The opcode for INC {0B) should be GA, not &A.

The opcode for DEB should be C3, nof 63.

To clarify the effects of the increment and decrement
instructlons on the G and 7 flags: C and 2 are only affected
by increments/decrements on B-bit Tegisters. Seven- and
sixteen-bit incremants/decraments do not affect the flags.

The INC IF CO {opcode BF) instruction is incorrect and
should ba deleted from the list.
~ There is more to come! The analysis made to date
indicates there are 9 more valid opcodes available for use by
tj’rzzi,.vs {PU. Look for a discussion of thenm in a future issue of

NENORY NAP FOR PC-1350

5e@e the article under the PG-1250/51 column that provides
updates to the 1nstruction set {as the same CPY 15 also used
in the Sharp PC-1358).

In addition to his PG-1261 sleuthing work, Merlin Rober,
407 N. 15t Avenue, farshalltown, I4 50158, has alse been
doing a lot of explering on the Sharp PC-1350. He notes that,
except for its four-line graphic display, the PC-1350 does
not differ radically from the PC~1260/61, 1L uyses the sane
CPU, and its BASIT uses the same tokens {with & few
adg1tionsy. The 1350 15 also the first Sharp PU to provide
the entire set of standard ASCII characters {although the
1261 came close) .

FOR PC-1350 USERS

Norlin also reminds readers that the 1350 is capable of
loading prograns that have been recorded on casseties by the
earlier sharp PC-1211 (Radio Shack PC-1}, Sharp 1250451
{Radio Shack ¥PC-3 6 PC-3A), and Sharp PC-1260/61. Some
nodifications may be required to the prograns theaselves
(after loading), especilally if the programmer used
non-approved programming tricks such as utilizing implied
nultiplication on the 1211 or 1250.

He has been digging out other information that will be
passed along in future issues of AW, tteanwhile, enjoy the
fruits of his recent labors by perusing the accompanying
nemory map for the PC-1354¢
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Table PC-1350Nemory Nap.

eeap-e823
@B24-9BB3
efB4-1Fe4d
1F95-1FFF
28QD-5FFF

62909-602F

E@38
B@31-6C2ZF

6C3R-6037
6C3B-6L3F
BC4R-6C47
6C4B-6C4F
6C58-6C57
6C5B-605F
ECGR-ECET
B6CEB-6CEF
GLTR-6CTT
6C7B-6CTF
6CBR-6C87
6LEB-BCEF
€C30-6C97
&C38-BCGF
GLAR-BLAT
BCAS-BLAF
6CBR-E6CB7
6CHB-6LBF
&(CR-6CCT
BCCa-BLLF
GCDB-ECD7
6CD8~6C0F
ECEB-6CET
G6CEB-ECEF
6CFA-6CFT
G6CFB~GCFF
&60RR~6O5F
BDER-SDFF
GE@R-GERS
GEBG~GESF
EEEQ~EEAF
6EBR-BEFF
6Fee

6F@1-6FB2
EF@3-6F 04
&F@5-6F0G6
EFB7-6F B3
BFRg-6F 18
BF11

EF12

6F13

6F14

EF 15

6F 16

EF17

6F I18-6F 1B
6F IC-6F1D
6F LE
6F 1F
6F 2B-6F 21
6F 22-6F 23
BF24-6F 26
EF27-6F 28
6F 23
BF 2A
6F 2B
BF2C
&F 20
6F 2E
6F 2F
6F 38
6F 31
6F 32-6F 35
&F 36
EF37
6F 3B
6F 33
6F 3A
6F 38
EF3C
5F 3D—6F 3F
BFAB-6F 43
6F44-6F 4B
GFAC
EF 45
EF4E
&F 4F
G6FER
EFB1-6F52
EF53-6F 54
EF 55-6F 56

6F 55-6F 5B
6F 5C~&F 5F
EBFER-6FB1
EFEZ

EFE3-BFE6
6FE7-BFGA

ROM. ML Code. RESET routine starts @889

Constante tor computation ot trangcendsntal furctlons
WL Coda

Unused ROM

RAM card expansion area.

8K Card, 409Q-5FFF; 1EK Card, 2BRO-5FFF

Syatem Management Area {(with no RAM card in use};
ERRE-602F is a copy of BF@RA-GFZ8

BASIC Start MWarker (FF bytae}

BASIC area. Program starts 6831; defined variables
and arrays and BCZF,

(ES)

Pt
x
-
e

SO L e O B T =

e Ly e e i, e i

BT EZOUVOEWN AT
LR R R R R R R R R R R R L L]
it ot Pha Brhab e puyl it Pl Pl ul pub Bl Pl

- o
mTe T
o
iy

(D%)
{CH)
{B%)

{AE)
Buftar, tor output to dlsplay
bdditional butfer space, serial 1/0
7

PODOOMAOI—LXM T ZOVLO
—

FOR/MEXT stack (Flve 18-byte loop registers)
String Butter, 82 bytes

Inpyt Butter, &8 bytes

Flaga

FPointer to start af BASIC program {low byte first}
Fointar to end of BASIC program

Polnter to start of editable {MERGEd) program
Polnter to start of dafined varisbhles and a2rravs
Stored Password

Flaps: 9Z=Down-arrow-key esxecuilcon

Flapa: B8B=PRINT=_LPRINT

Flags: @4=WAIT

Flags: 2@=Password-protected

Flags

Flags: 48=TeEXT Mode; BP=Katakana Mode

Flags: B2=Display cursor enabled {except for [NPUT}
Pd=Dlisplay cursor enabled; ZB=Radisplay expraccior
'

Pointer to start ot program being axecuted

Coda for MEM$, "B" or "C*

+

Polnter to INPUT or assignment statament

Pointar to DATA item

Folntar to wvariable used in assignment statamant
Paintar te variable used In INPUT statamant

2

Pointer to lnput Butter address following TNPUT promst
Polptar to FOR/MEXT stack, low byte

Pointar to GOSUB stack | low byte

Pointar to pendlng operand stack, low byte

Pointar to panding operation stack, low byte

Pointer to String Buffer, low byte

T

User-dafined-key tabel being sought

?

Coda ot character being 1lashed

;

Polnter to Input Buiffer, low byte

SING, BE8=scientitic notation

USING, Mo, of positions preceding decimal point
USING, Mo, of positions far decimal polat and foilowing
USING, Mo, of positions for character strings

7

GCURSOR coordinates

?

Column for display of immadiate-mode result

7

Column for next LPRINT
Foilntar to Input Buiffer durtap INPUT
?

éoﬂes for name and typa of speciiled array
H

Pointer to atart ot RESERVE memory
Code of last key usad
7

P instructlon, usad by system M.L.
Coordinates of andpolint of prevlious LINE
?

Flage for LINE, PSET: Ol=set; B2=reset; Bd=reverce,
PE=square; ZB=-specification for llne tyrpe
Coardinates for SET, GPRINT, or start ot LIME
Coordinates tor end point of LINE

6F GB-6F GE
6F BF ~BFFF
Jege-7@10
JalE-703B
FR3C-7O3F
784@-705bD
7R5E-7B7B
7@7C-797F
7BE0-78B7
7e88-7RgF
7096-7RA3
70A4-TRAE
7046

7047

7AAG-TBAF
708Q9-7981
7882

7gR3-7084
7OR5-70B6
Ten7-7088
7edc-7esn
FABE~-7eRF
FACR-TIFF
72en-7210
F21E-7238
F23C-723F
7248-7250
725E-7278
727C-727F
728R-7297
7298-729F
7240-72688
72B9-728F
F2CB-73FF
7408-741D
F41E-743B
T43C-743F
7440-7450
TASE-T747B
747C-TaATF
7480-7457
7458-7459
749A-7458
749C-7490
745E-748F
74A8-T4AF
74BB-T4BF
74CQ-75FF
7608-761D
7BIE-7B3B
763C-763F
7648-765D
765E-7678B
767C~7E67F
7EER-TEBF
TBECB-TIFF
7908-7310
791E-7833B
793C

783D

TB3E-TRAF
TBAG-7RED
785E-7B7B
787C

TR7D-7BTIF
78B@-7881
7882-788A
788B-788C
788D-78BE
7BBF-7BSF
TEBAG-TBAF

7884-788B5
TEBE-T7BEF
TBCR-FFFF
BRRB-8B85
8225-8038
BRBA-32E3
B26A-B83F 4
83F 5-8402
84@3-B443
8444-5484
8485-84C5
84C6-8506
8587-8547
B854E-8533
85858542
85A3-A547
AS4B-A5TE
ASTC-AB37
AG3B-A91E
AS1F-~-ASDE
ABDF-AESB
AESC-AEBF
AECB-FFB2

FFE3-FFFF

I

RESERVE Memory (B6FFF resarved as end marker)

Dimplay Buffer, flrst fifth of top row

Display fSuffer, first fifth ot 3rd row

Not used

Dieplay Buifer, flrgt flifth of Znd row

Pisplay Butter, tlrst tifth of 4th row

Not usad

;loating~polnt accumulator (numaric or String poeintaer?

GOSUB Stack {ten return addresses)
Binary-coded-dacima! idle-time counter, non-regcetting
Kay-repeat timing control

?

Floating-point register, last calculated result
Auto power-oft counter, low byte first
7

WAIT time setting, low byts first
FPointar to RETURMN ctetament {ar Input Butter)
-

#Ointer to VAL or STRS in expression
7

No memory

Display Buffer, 2nd 11fth of tep row

Dispiay Bufter, 2nd 11fth ot 3rd row

Mot used

Display Butfer, 2nd flfth of 2nd row

Display Bufter, Znd 11fth of 4th row

Net used

Character codes tor result ot immediate calzuiatian
Current valys of random number

Humeric results, tormatted for displav or orirtisg
?

Ho memary

Display Buffer, 3rd flfth ot top row
Display Butfer, 3rd f1fth ot Jrd row

Not uzed

Dizplay Butfer, 3rd fitth ot 2nd row
Display Butfar, 3rd fifth of 4th row

Hot used

Bufter, for cutput to printer

Pointar to end of BASIC statament just executed
Polnter to BASIC at halt in executien
Polntar to arror lgcation in BASIC program
7

bending-oparation stack, 16 codes
?

Mo memory

Display Buffer, ath fifth of top row
Display Butfer, d4th flfth ot 3rd row
Hot used

Display Bufter, dth fitth of 2nd row
Dispiay Butter, 4th fifth of 4th row
Not uzed

Feanding opoerand stack, B floating-point registers
No mamory

Display Buffer, last fitth ot top row
Display Butter, lagty fifth of 3rd row
Flags: BI=SHIFT; B2=DEF; B4=PRIMT; BEB=RESERVE; :D=FLIN;
20=PR0O; 4€=Katakanra: BE=SML

Flag

Not used

Dispiay Buffer, last f1fth of 2nd row
Display Buffer, last f1ifth of d4th row
Flags: @1=DEGREE; QZ=RANIEN; D4=GRAD
Not veed

Row and column of {flashing cursor
Display control

CURSOR coordinates

Painter to Blsplay Bufter

?1splay centrol

Serial [/0 flag: B@=0PEM

Coda for end of text

Baud rate: B1=320, 92=508, Q4=]12@9
Endcode: Bl1=F, @2Z={, B4=C; 18=2 stucbits;
Farity: 4B=0, EB@=E; B8@=B-bit word
Console specificaticon

7

Ho memory

FOM: tilled with 81

ML Jump instructlions

Tahte: codes generating display charactars

Table: codem for Katskana characters

Codes for "BREAK IN" and "ERROR*

Kay codes

Key codes, Katakana mode

Key codes, SHIF Tad

Key codes, Katakana mode, SHIFTed

ey codes, SML mode

¥ey codss, SML mode, SHIFTed

Table: codses for A to € when used with DEF key

ML code: operating system, cassette routines

Tabla; address ot token word, for given inltial letter
Table: address of token word, for given token

Tablae: token words, tokens, and routing addresses
Coda convarsion table tor PC-1250 cassettos

HL code

Codas for “RESERVE MODE*, "PROGRAM MODE®, “RUN MCDE"
ML Cpde; Routines for BASIC commands and statements;
Digplay, printer, grephics, and sarlal I/0 -
Unuged ROM {filled with code CE)
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FOR PC-1500 & PC-2 USERS —

Frogran P/ Salve.

2808 F2 ES 78 SB 39DC B2 SE C7 BE 3RE8 CR BE DOC 21 2BF4 BS Z@ AE 7B 3D08@ 4A 7@ BE OC
38D4 BB BE D@ 2B 39E8@ DOC BC EC BS 2REC E6 48 79 4A 3BF8 88 BE £8 CA 3084 28 CD S8 BE
3808 E3 78 80 20 38E4 FC RE 7R @8 3682 BB BE DC 28 3BFC BE EZ 43 (2 3088 FS BE 48 /9
38DC ES 76 4E FE 39E8B BS 184 AE A 3pr4 CO JE BE DB 3Cee 42 9A 38 7B 308C 44 68 BE DC
38E@ FD 58 BS @A 33cC B2 48 73 4A 3AFB F3S 48 79 4A 3CB4 5A B@ DE B2 3318 aC 48 73 4n
38E4 FD CA FD BRA 39F@ 88 BE DOC @C 3AFC CB Be LCC 28 3CP8 BE B6 58 7B 3Cl¢ /78 BE DC 28
3BEB 4R 12 8E 12 39F4 EC BS FF AE 3IBPP £6 48 22 4R 3CRC SA BB BA 39 3018 48 79 44 48
3BEC 22 200 2@ 2@ 29F8 7R 28 BS SB 3BP4 B8 BF DO 29 3012 18 48 23 4a 3DIL BE DC &L 48
2BFB 28 28 7P 2P 3SFC AF 78 92 48 3BPR RE EF BG E6 3Cl4 68 BE DC BC 3028 73 4a 7’8 BE
3BF4 SB 43 21 20 3AB0 29 44 BP BE 3EOC Ll 2P CD L8 3C18 48 73 4n 69 3029 OC 20 E6 48
38F8 53 4F 4C 356 3AB4 DC BC 48 73 3B18 83 30 EG6 <8 3C1C BE OC 2@ BE 3028 73 4A 68 BE
38FC 45 52 BE ED 3AB8 4R A8 BE OC 3814 73 40 1B BZ 3C28 FS BE 48 23 3Dz2C OC 28 CLk Pk
39BR 3B BE EZ 43 3ABC 2@ 48 73 4 3818 DC 28 BE EF aC24 4/ §8 BF OC 3038 E6 48 23 4A
38p4 C3 42 B? ap 3AlA 2P BE DC BC 381C B& 48 73 4n 3C28 BC CO 54 €D 3034 7@ BE DC 2@
33998 9B BS FD C8 3R14 48 73 4 28 3828 18 Bo JC 9T 3C2C BA CO 56 48 3038 BE EF BG 48
338C BE DB 2B BS 3A1B BE DC BC EC 2B24 48 72 4p iR 3C38 Y3 4A 78 BE 303C 79 4n 7’8 BE
3918 4B AL /2 80 3AIC 48 79 4n CB 3B28 BE LT 28 E6 3C34 0T @C 48 79 3048 DC 8C 48 79
3914 F 8R 8E 98 3AZ28 BE DU BC EC 3B2L 48 75 44 1B 3C38 4a 30 Be OC 3044 4A 48 BE 0OC
2318 BE E8 CA BE 3A24 EB 48 79 4A 3B32 BE DC 2k BE 3C3C BC 48 79 4n 3048 28 48 73 4A
291C EZ 43 C3 42 2p28 C8 BE DC 28 3B34 EF BG BE F5 3C4@ 98 BE D¢ 3C 304C 78 BE OC B¢
3328 EB 7B OF 4@ 3R2C BS 84 BE 08 3B38 87 Eo EC BS 3C44 ELC 48 23 4n 3358 48 73 4A 98
3324 B @8 89 15 2A3R D2 B3 26 BE 3B3C rF8 AE 2R 26 3048 B8 Bt DC aCc 3054 BE OC 28 48
3978 SE BP 9B 14 3A34 B2 3F SA 48 3B48 BS @ AE “A 3C4C 48 73 44 AR 3358 78 4A B8 BE

392C SE Bl 89 £3 3A38 /2 4R BB BE 3B44 B2 CD 34 CD 30508 8E DT 8C 48 3050 DC ac 48 /8
3938 56 9F 1B 56 3A3C DC 28 E6 48 3848 66 B2 86 B: 3C34 73 4A 68 BE 3068 4A A8 BE DC

3934 56 1S B? E@ 304@ 79 4An 38 BE 3B4C 08 D2 99 ES 3C38 DC 28 E6 48 3064 28 48 29 44
3938 93 22 54 9E 3n44 DC 28 BE EF 3IBRSE 48 73 46 12 3CSC 79 94 6@ BE 3068 98 BE OC
393C 25 B BC 89 34648 B6 48 79 4A 3BS4 BE DC 28 BE 3CE@ 0C 20 BE EF 306C 48 79 448 A
3948 BO 1S B? B0 3R4C 38 BE BC @cC 3B58 FS BE E6 48 3CE4 BS 48 79 4n 31379 BE DC 28 48
3544 9B 2B B? EB 3A50 48 79 4n 18 3BSC 73 4p 19 BE 3C88 78 BE DC eC 3074 79 4p 38 BE
3948 B1 @1 54 54 3054 BE DC BC BE 386Q 0OC 28 QF EF 3CBC 4B 29 4n 98 3378 DC BC 48 79
334C 9E 36 £E9 /B 3458 1B 48 79 4A 3284 BB CL 34 BF 3C78 BE DC 28 E6 357C 40 B@ BE DC
2958 @PE BF B? 1C 3ASC 382 BE DC 28 3362 F7 S3 35 £8 3C74 48 79 4A 6B 3082 20 48 79 44
3854 83 @S BE CD 3068 48 /S 48 18 3BBC AE 7a 18 BS 3C78 BE OC 28 CD 3084 AP BE OC aC
3958 E6 3E 43 B? 3064 BE DC BC CD 3828 18 AF 26 12 3CYC 7E EB 48 79 3DB8 B 3C 6C F2
295C 10 89 BD 15 3AB8 54 CD 60 CO 3R79 B 22 BE DO 3C88 44 88 BE BC 308C BS 2@ RE 78
3968 B7 EB 81 A3 3R6C 56 48 79 4a 3p’8 02 2B B9 48 3084 28 FA 48 79 3058 88 48 73 44
3364 BE CE 38 BE 3m78 C8 BE DC BC 3B°C 78 40 18 BE 3CBB 44 A8 BE DC 2524 BP BE DC 21
3268 CE 38 39E S4 3A74 BE 3A 39A 48 3B8B DC 2B BE 83 3CEC dAC 48 79 4A 3798 E6 48 79 4n
396C BZ PO BB 25 3078 79 4A BR BE 3BE4 48 73 44 1@ 3C99 A8 BE DC 20 305C A8 BE OC z9
3978 B? 1A 88 B5 3APC DC 20 E6 48 3888 BE LC 2B ES 3094 EB 48 73 4n 30AR CO 58 3E £8
3974 BF DB 2B 9t 3A8@ 739 404 28 BE 3BBC P65 4F FE BS 3C98 68 BE DC 29 30Aa4 CA EI 78 75
3378 61 BZ 28 3l 3084 DC 20 FB 48 3898 28 AE 78 82 3C38C CD 7E EB 48 3008 98 E9 76 4F
3970 62 SE FF S8 3AEE 79 41 28 BE 3B94 BE E8 CA RE ICAR PI 44 398 BE 306C FE 48 29 44
398p 66 FD (8 15 308C OC BC 48 79 3B98 EZ 43 C3 42 3CA4 OC 29 FB 48 30B@ AS BE DC 2@
3984 B> E® 8! 28 3099 44 18 BE DC 3IBSC BB 78 4E Hl 3CAZ 739 4a BR BE 2384 BE D3I CF 3o
3988 FD 8A 51 BE 3694 BC BE 3& 3 3BAB 9A 58 7B 54 3Ccac GC ac 48 79 3UBE 24 FD 6A CS
358C CE 38 9E 78 3A98 SE 41 CD RB 3BR4 BQ DE @B 48 3053 44 BB BE DC 30BC 92 BS 2F BE
39388 FO 8a 51 SE 3R3C C9 42 48 79 3BRA8 79 4A P8 BE 3CE4 28 EB 48 79 30CO EC 40 48 7S
3894 70 EB 76 4F 3AP® 4A 1B BE DOC 3BAC DOC &C ZA 58 3CES 46 A8 BE OO 30C4 4@ BR BE OC
39388 B1 BE F38 57 304 28 4B 29 4R 3BB# 7B 3@ B2 BA 3CEBC 2@ CD S8 EB 30C8 28 BE D9 CF
393C BE CC DE 68 3pA8 B8 BE DC @C 3BB4 39 18 48 73 3CCP 48 73 44 68 30CC DC 24 FD BA
3960 7B 6A FF B5S IAAC BE 3B Al 48 3BBE 4p 13 BE OC 3CcC4 BE DC 28 CO 3008 CO 92 BE E2
3904 S8 22 8B @C 36BB 23 40 BB BE 3BEC 20 EB 3E FS 3CC8 54 CD 66 BE 3004 43 C2 42 A5
29A8 66 BE BB 93 30B4 DC 20 48 73 IBo@ BE CD 34 CO 3CCC EF BB 48 79 30D8 P8 53 EB 78
33AC 9B EB 78 5B 3ABE 4A €8 BE DC 384 66 BE EF 36 3CDE 4A S8 BE DC 3D0C 4E B1 BZ FF
39BA FF BA 3C B2 3ABC 8C 48 79 4nA 3BCE E6 EC 85 F8 3CD4 BC EC BS 78 30FER BB 31 95 E9
3384 68 7B BA FF 3ACE 18 BE DC 20 3BCC RAE 7R 88 BS 3CO8 AE 24 9B BS 30E4 76 4E FE BS
39B8 BS 2C 27 BB 3AC4 E6 48 79 4m 38D 18 AR 76 Az 3C0C 1B pE 74 227 3NEB 48 nE 28 &A@
23BC 24 BE B5 8 3AC8 29 BE 0OC 20 3BD4a CD 54 C0 &5 3CElR EB 48 73 4n 3DEC 8E 22 ZB ES
39CH 14 684 B5 5@ 3ACC FB 48 79 4nA 3B08 85 B2 3& 0@ 3CE4 58 BE DL 28 3DFR 78 53 BB BA
3904 22 BB BF FD 3609 B8 BE DC BC 3BOC C2 8% Ap 48 3CE8 BE FS 37 B5 3DF4 39 1&

33C8 28 FD 54 DE 3604 BE 3B Al 48 ZBEQ 79 4p 12 3E 3CEC @1 RE D8 D2

38CC B3 48 79 4a 3pD8 73 44 18 BE 3BZ4 CL 2€ BA 3C 3CF@ €2 98 D b

38D8 AS BE DC BC 3pDC OC 26 48 79 I2EB 11 ED 7§ 4L 3CF4 C3 42 48 78

3504 8E B8 EC 48 3PE@ 4A 18 BE DC IEEC FE 48 73 44 3CF8 4n 78 BE OC

39DB 73 44 A8 8E 3pE4 BC 48 79 4A 3B¥3 18 3£ 27 20 3CFC 28 EB 48 &
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PC! SOLVE

Eric Rowman, PES fox 81, Fxeter, MY 03833, submitted
this program that he calls: P! Solve. Hers 1s how he
describes its use and operation:

PCI Sotve is & versatile equation solving and fractions
progran. It is written entirely innachine language, thus it
is fast. The program can evaluate an expression and display
the result as a decimal and fraculon or solve an equation
Wwith real roots for an unknown.

Preparing the Program for Utilization

First, initialire menory in your PC by entering the conmand
REW G3DF6. Then, load the program. If lcading from the
accompanying listing, use POKE statements or utilize a
Monitor program. Note that the program is no¢ relocatable.
Once loaded, start the progran by executing: CALL 638D0.
When started. the program will display "PC! SOLVE™ as an
indication that it is ready to go. The naxt step is to enter
an equation to be solved or an expression to be evaluated.

Solving An Equation

To solve an equation. enter the equation via the keyboard.
A1l BASIC syntax is applicable here. You must represent tha
unknown by the synbolic variable "X™ or the expression will
bhe evaluated instead of solved. Mote that the pregram 1s
designed to solve Tor a root so the equation aust be set equal
Lo the value zera, Thus, to find the root of 4X=16, you nust
input 4*X-16 and then press the ENTER key.

If. 1n fact, vou try the sbove (4*%X-16). 1n about half a
seennd you should see the number 4 appear on the display as 4
is the solution to that sinple exanple. _

The solve routine also has the capability for accepting

fwailable Only by Prepaid Subscription for a Calendar Year
Period { January - December ). You are sent back issues for the
qalendar year to which you subscribe, at the tine you enroll.

Enroll me as 2 1985 Subscriber {Issue nunbers 37-44).
$24.00 in U.5. {U.5. $30.00 to CanadaMexico. Elsedhere
U.5. $40.00 payabie inU.$. funds against atl.$. bank.)
Enroll ne as a 1984-85 Subscriber (Issue nunbers 31-44).
$42.00 1n 2.8, (4.5, $51.00 to CanadaMexico. Elsewhere
.5, $70.00 payable in }.5. funds against al.5. bank.}
Enroll ne 85 a 1883-85 Subscriber {Issue numbers 21-44) .
£78.00 30 U.5. (1.5, 393 .00 to CanadaMexico. Elsevwhere
U.S. $120.00 payabie in 4.S. funds against a¥.3. bank.)
Entoll ne as 4 198285 Subscriber {Issue numbers 11-44).
$10Z.00 inU.5. {$125.00 to Canada/Mexice. Elsewhere
5.5, $160.00 payable 1n U. 5. funds against ail.5. bank.)
Check here 1f paying by MasterCard or VISA. Please give
credif card information below.

Orders must be accompanied by payment in full.
All checks must be magnetically encoded, payable

in 4.5, funds and drawn against a U.5. bank.

Nane:

Addr .

City: State: Zip:
RC/VISA #:

Signature: Exp. Date:

AsYl thas arder Form to:

POCKET COHPUTER NEWSLETTER
P.0. Box 232, Seymour, CT 05483
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user-defined starting points. If a function is suffixed with
" 0" the routine will begin searching for a root at *n” along
the X-axis. This capability is particularly valuable if the
function to be solived takes the logarithm of X or divides by X
or a multiple of X. For instance. to solve 3/X=6, you could
input: 3/%-6,1. This causes the search for the root to begin
at =1 {instead of at X=0_ vhich would result in an error).
After a root is displayed, the search will continue for
another case upon depression of any key except BREAK,

If a root is not an integer, it will be displayed as &
fraction {reduced to lowest terns) and a decinal.

The method used to solve eguations im this routine is
known as Newton's Method. Note that any root located is only
accurate to plus/minus 0.00000001. therefore, this method
is only an approximation of the rooct. For many practical
purpeses, however, this method is quite adequate.

Conwarting To AFraction

If the letter "X" is not used when entering an expression,
the expression will be evaluated once. The result will be
displayed in both fractional and decimal formats. For
instence, to find the fractional form of 0.111111111 . . ..
the user would type: 0.11111111 and press the ENTER key. In
about half a second, "1/9" will be displayed. Alternately,
the user could elect to evaluate an expression such as this:
ASN {{1/30R(2))72. Pressing the ENTER key following the
inputting of these terns would result in “1/2" being shown.

Accuracy is again to G.000000G1. In the first example,
if 0.111111% was inputted (seven 1‘s after the decimal
instead of eight), the result would ot be “1/9" but rather
1111111/360000000. For repeating decimals, the entry
accuracy should be to 10 (-85.

Errors

If there is an error, either in the seliving process or in the
initial evaluation of an expression, the inputted data will
be re-displayed with the cursor flashing over the first
character. If you are trying to solve, look for trouble spots
such as division by zero or the extraction of a logarithnof a
negative number. Uhen the axpression has been corrected,
press ENTER to restart the process. Note that the editing
features normally found when using BASIC will be in effect
during such correction operations. If yvou want to erase the
entire entry, type SHIFT/CL. (Note that as a safety
precaution, use of the CL key alone has no affect when in this
correction node.)

Eric indicates that he welcomes ingquiries from readers
that have any questions or problems using the progras or vho
have suggettions on improving the progran.

FRON THE WATCH POCKET

If you ever wished you could have a fot noTe menoTy 1n your
HF-718 computer, vou should know that now you can. Anoutfit
called Hand Held Products, Inc., A.& fov 2388 rhariotte.
? 977, has announced a line of products that allow you to
sdd as nuch as 96¥ (wow! ) of menory to the -718. You can also
mix conbinations of RAN and KON . The expansich nenory nounis
in place of the magnetic strip reader nodule. Prices are
pretty stiff -- it will cost you $995.00 Lo purchase the 96K
module -- but if you are, say, developing prograns in Forth
o working 1n a conmercial environment. vou might find the
extra memory well worth the price. drite to the company to
obtain liter sture on these menory expansion products.
Word is floating around that Sharp is close to releasing
a nodel called the PC-2500, The story goes that 1t will have a
multiple-line display, a built-in 4-inch wide conbination
plotter/printer, and a keyboard large enough to touch-type
on. (Sounds like a lap-sized portable!) Une other tid-bit:
the CPU will be the sane one used 1n the 1250/1260/1350! Sure
hope this turns out to be true.
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WORLD'S FIRST POCKET COMPUTER WETH TOUCH PAD SCREEN

Kiel Corporation, Inc., a one year old company based in
Nashua. New Hampshire. has announced a hand-held computer
that features a built-in combination display and touch pad.

The model, dubbed the Touch Pad I, fastures five display
lines capshle of displaying 25 characters each. kach display
line also serves es & touch pad having 15 touch sensitive
areas per line.

The unit also has a number of dthey umisual features. A
removable Progran Hemory Card permits the fouch Fad I 1o be
expanded to & maximun nemory capacity of 120 kilohyies. Up to
S& kilobytes of this may be RAN elements, the remaining 64
kilobytes copsisting of ROM. The Program Memery Card is
available in 8K increments. The Program Memory Cardis just 3
millimeters thick and about the size of a standard business
card. Memory cards may be progranmed using I8t FCs or similar
micreconputers as well as by dounloading Lo RAN vig the
unit’s optional moden, _

The Touch Pad I can be equipped with an rnteraxi moden
capable of operating at either 1200 or 300 baud. Programs and
data nay be loaded into or transferred out of the unit vis the

Photo A¥el Corporation s Touch Pad I Nand-feld Wter.
e
R
LS
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noden.

The hand-held Touch Pad I measures just 6 by 4 by 3/4
inches, It gceeprs 7.5 1w 12 volis direct current
{unrequlated) from an external spurce ot it may be powered by
aremoveable battery pack. Current drain is 308 malliamperes
(nax:nun) in the standard configuration. & lover power {M0S
version is aise availabie.

The unit utilizes an 8031/51 microprocessor. It comes
standardly equipped with 2 kilobvtes of RAM and 4 kilobytses
of RO . ¥iel Corporation supplies a “progran ganerator” that
enables users 1o develop prograns for the package on 3 larger
systen such as a desktop conputer .

The liquid-crystal display can show variahle width
characters. Each line pontains 960 pixels (120 by 3}, Cach
line is alse sectioned into 15 touch sensitive areas that may
be used For input. Thus, the display can serve 55 a kevboard,
kevpad, function panel, etc., under the control of softwars.

The unit is alse equipped with four user-defined
func1lon keys. And, it has g dual tene buzzer for providing
audible alerts,

The Touch Pad 1 can alse be optionslly equipped with &
har code reader,

The nanufacturer considers the product ideally suited
for applications such as: building security and contirel,
keyboard and interface to complex instrunentation {such as
medical aguipment), home banking terminal, weighing and
packaging, factory data collection, service reperting, time
managerent. dctivities, robotics, point of sale terminal and
avariety of control and monitoring tasks.

The single unit price of this unimie touch-sensitive
hard-held computer starts at $65G.00. In quantity, such as
in OEN spplications, the price for abasic ynit drops down to
the 5200 range.

Kiel Corporation is developing other products that take
advantage of its proprietory touch-sensitive technology.
Currently under development are 1iquiﬂ-urysfa1 display
touch panels that include “smart drivers" capable of
displaying 4C characters per line. These panels can be
enuipped with 4 or 8 lines with all electronics integral to
the pansl., Such a panel, aquipped with § lines of 40
characters, can contain 160 touch-sensitive positions. The
conpany also expects to release a graphics panel thar
incorporates touch-sensitive features.

To obtain more information on the Touch Pad I,
contact: The Kiel Corporation, 477 Anherst
Streat, P.0. Box 6340 Nashua, N 03063, The
phone nunbaer is {603 ) RB1-B65A,

product.



- FOR PC-1250/51/60/61 USERS =

OHOMLTOR PROGRAN FOR 125071251

If you really like to dabble with using machine language in
your Sharp PG-1250, this program can nake life & 1ot easier
than reserting te PEEKs and POKEs . The program was crafted by
RIck Menger, 6721 - 18th Avenue, Kenosha, W1 53140, uho also
supplies the fellowing information about its use and
operation.

Loading The Progran

Load in the BASIC portion of the monitor from the
acconpanying listing. Enter the progran éxscfly as shown,
The progran is address-dependent so do not attenpt to add or
delete anything.

After the BASIC part has been entered, switch to the RV
(reserve mencry) node and set up the following two reserve
keys:

SHIFY L. CALL 50312

SHIFY K: CALL 502913

Mow switch back to the PRO mode (or RUK mode) and use POKE
directives to start loaging in the machine code portion as
shown in the accompanying listing. As indicated in the
listing, once you get to & certain point, you can Switch over
and start using the monitor progranm itself to key in the
palance of the saching code?

Of course, vou can store the pregram on tape. Use a
stapdard CSAVE command to save the BASIC part. Use the
statepent: CSAVE D "MLMONL™;GC40F  ECSCF to store a copy of
the nachine code portion on tape.

Honitor Instructions

The monitor program provides the following capabilities by
selecting the appropriate “defined” key.

DEF M: Preceded by 2 four-digit hexadecinal address puts
you in mONLTOr Mode. Thereafter you Aay move Te any address
by keying the four digits {of the address) and hikting the
ENTER key. Pressing ENTER without an input advances the
current address by four. (You can change the nynber of
locations-per-advance within the range 0 through 9 by keying
a single digit Followed by ENTER. An advance of five is
useful when viewing the display memory. An advance of one is
nice when entetring nachine code.) Entering machine language
into RAt is accomplished by simply positioning the menitor
to the desired address and entering a two-digit hexadecinal
code followed by the ENTER key.

DEF SPC: Decrements the monitor address by the gurrent
locations-per-advance anount.

DEF F: Preceded by BRK, two digits, fills the temporary
OPA with the specified hexadecinal byte. When not preceded
by BRK and two digits, it just moves the monitor to the
temporaty registers area.

DEF B: Puts a breakpoint at the cutrtent nronitor address.

DEF D: Deletes the last Dreakpoint reached.

BEF J: Preceded by BRK, four digits. causes & jump Lo the
specified hexadecinal address. When not preceded by BRK and
four digits, jumps to the previcus DEF J address. Acts as &
continue function when used immediately after DEF D. The
command DEF ) must be used if & breakpoint is present in 2
program. It should Aot be used if & routine ends with a RT3
instiuction. )

DEF $: When preceded by BRK, two digits, searches for the
specified hexadecimdl byte starting from the current
monitor agdress. If not precedaed by BRK, tuwo digits, resunes
search for previously indicated search byte from the current
monitor address.

DEF H: Provides hardcopy of ssmory contents via the
printer. Output begins at current monitor address unless the
comrand 1s preceded by BRK and four digits representing the
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desired starting address. Printing continues until user
hits BRK or top of menoty (FFFF) is reached.

DEF =: Canverts the decimal number in the display to its
Four-digit hexadecanal equivalent,

FT £: Pseudo-Clear funciion. Must be used in place of

CLEAR in your BASIC programs that reside with the monitor
progran. Pyotects the machine language portion of the
nonitor. Should also be at the head of your progran if you
intend 1o use RUN or dimension any variables.

Progran S45IC Portion of Pe-1250/1751 flonitor.

tevy® CaLL J8eiisD=£06
@gs: RETURH

2:G05UB *T¥: POKE C.08:
E=C+1

3:¥¥B= IHT (Cs235):
POKE 58426.L-256B-B5
CALL 583528

4:P=@: INPUT "BF &912
t32 5C 32 4C “iB%:
0M LEN B$ GOTO 11.2»
Zek

JiC=C+a: LOTO ¢

§1"MY ARERD EBF: GOSUE
YWYiC0=D: POKE 4932335,
i9d4ipa=4: GIT0 7

71 I AREARD B¥: IF LEN
B¥=4 OSUB *YUiB=
INT D-/2553: POKE 58
357»B»D0-2358

F:CALL 58F29: GOTO 1@

SIYF? RREAD B IF LEN
B$=2 GOSUB *Y*: POKE
5823303 CALL 38282

18:0=0423: GOTO °

ti:d= ¥aL B#: GOTO 3

1207 *C=C-At GOTO

13:°BY CaLl 58247: $OTO

L

14:9D* CALL 58226: GOTA
15:”=" AREAD DiB= INT ¢
D256 POKE 5942623
-256B,B: CALL 583943
PRINT B$: GOTO *
16:°5% AREAD B$: IF LEW
B$=2 GOSUB "¥°: POKE
502141 D
17:CALL S8191:C= PEEK 5
§426+256% PEEK 59427
: GOTO *

{8:”H* AREAD B$: IF LEN
B$=4 GOSUB *Y*:C=D
19:4=5: POKE 49283,159:

F0TO ”




Progran /Yachine Code Portion of PU-1250/1251 Monttor.

Execute CLEAR <(CMTERY

Execute DTN Z3{224)%2 (ENTER>

Check NEN=491 here

POME in the following hexadecinal code (prefix wach walue with € sign):

CaDA: 84 10 C4 FA 1A B4 78 CS AL 82 10 C6 93 18 &5 78
CafA: C5 Al 82 11 91 18 02 F5 11 90 S2 23 11 95 52 37
C560: 78 C4 DA 88 00 03 10 CA 91 1B 88 10 £0 8B 19 &5
C570: 00 04 63 ED 05 2A 09 82 13 D4 0A 88 35 2 03 53
C>80: 18 88 78 CS Al 10 CO 87 82 1B 02 CO 87 DB 02 &F
C590: 86 DB 89 00 03 78 0S AL 26 DA 26 06 S0 41 2B OA
C5A0: 37 50 78 05 AR DA 59 58 64 OF 74 40 67 4A 3A 03
CoB0: 74 07 37 00 04 84 02 40 1FE &8 10 6 91 18 87 =0

C5C0: 62 00 29 D4 51 51 51 51 1G GO 40 00 03 19 37 FA
At this point you can activate the Monitor to key in the rest of the

nachine code. Fey in: C40E DEF N 1 <ENTER}
NHow use the Monitor Lo enter the Following hexadecinal values. {You do
not need to prefix the values with the & sign when using the Monitor.)

CalF: 10 G4 FA 84 1A 00 00 04 B& S5 85 63 40 2A 07 82
C41F: 13 04 0A 838 35 88 63 00 29 12 10 C4 FA 84 1B 37
Key in: G432 (ENTER> (Lo change address when using the Nonitor)
Ca32: 10 C4 2F 82 00 02 18 10 00 00 82 19 10 C4 2A 1A
£442: 85 11 85 1B 37 10 C4 FA 86 1A 84 02 B7 DB 02 C4
C452: DA 0Z 79 82 00 U2 07 06 19 10 C4 3B 86 53 11 ZA
Cas2: 87 53 10 04 2F 82 19 37 §Z 00

C4sC: 00 60 10 C4 FF 1F 37 02 1C Q3 €2 A2 10 06 E3 1B
C47C: 02 £0 10 CO 21 52 02 FF 10 C2 10 52 02 08 03 C4
C48C: 10 C6 FC &2 1B 23 00 AF 10 CS5 DO iF 37 380 00 SF
C49C: 10 C5 00 19 11 02 52 10 C4 FC 57 30 11 FD 57 31
C&AC: 11 FE 57 32 10 C5 02 57 79 00 00 10 C5 02 52 20
Cabc: 10 G4 FC 52 21 11 FD 52 22 11 FE 52 80 10 C5 00
C4CC: 53 11 0Z 57 11 01 00 SE 81 19 02 58 32 37

To save nschine language portion ch tape: CSAVE N *MLNON1™:EC40F, §C5CF

SHIFT N: Pseudo-NEW function., Initializes your BASIC
progran but retains and protects the monitor program. Can
also be used immediately after a hasty NEU or a bad crash to
retrieve the nonitor from the grave. {(You may have to
nanuslly key: CALL 50291 ENTER, if the crash blanks the RSV
nemoIy .,

USER"S NEMORY HAP

Here is how memory it utilized when the monitor is installed
in the PC-1250:

€031 - C21C: BASIC portion of the monitor. This part is
not relocatable.

CZ1D - C407: Part of machine language portion of the
monitor. Not relocatable.

C4FC - CAFF: Temporary CPU registers (P, P' and 5P) and
fiil byte.

£500 - C55F: Temporary CPA (00 - 5F}.

CS60 - C5CF ; Addivional part of machine language portion
of the monitor,

€500 - ©67F; Variables 7 through E. Available to user for
use as variables or as machine language scratchped area.

C680 - CO9F: Variables D through A. Used by monitor.

Putting The Honitor Through Its Paces

First, try something sinple. Key in 49494 DEF =. You should
see £156. Now try Keying 685888 + 62345 DEF =, Do you See ABCD?
You have been using the hexadecimal calgulator! .

Now try keying CL (the "clear™ key} and DEF 11, You will be
looking at the "hidden™ R(H. The First four bytes should be:
4F AG G2 01. Hit ENTER 1o see the next four bytes: 125F OB DF .
The byte to the far left in the display is the preceding byta
{at address 0003 in this instance). Key DEF SPC to get back to
address 0. Wow, try a different increment value, Say 5. Key
the number 5 then hit ENTER several times. Key DEF SPC the
same number of times to get back o the startingpoint.

Here is a simple machine language program. It will
double any number 1n the hexadecimal range § through 7F:

ADDRESS HNENONIC MACHINE CODE
€300 LDA (P) 59
301 £ADD(P) A 44
€302 BREAK 79C487

To enter the program into Remory using the moniter, just
key: C300 ENTER, SO ENTER, 44 ENTER, IEF B.

The following discussion assumes that you have an
understanding of the machine language instructions being
used. {This progran is not designed Lo compunicate directly
with BASIC, ) BEF J will be used to jumsp 1o the progran. Break
will used to get back to the monitor. Thus, we can use the
monitor for input and output. A program set up in this
fachion is fairly (7) crash-proof, in that vou do not need to
worry about upsetting registers SP, {01}, (16} or (58)
through (5B},

Refer to the User's Henory ftap provided earlier. Note
that the temporary CPU registers at C4FC, C4FD and CAFE are
transferred to the real CPU registers P, P' and SF and that
the temporary CPA is transferred 10 the real CPA when the
moniter is placed in cperation. After execution of the
program the monitor enables the teaporary CPA Lo reflect the
resuits ofF your program {(while guarding against a crash that.
could ocour if the CPAwas manipulated directly).

To verify operation of ihe example progranm and the
mordter, key: BRK 13 OEF F. The monitor address should show
C4FC. Key (3 ENTER so that P will point to register {03) in
the CPA. Key in whatever you want foy P' and SP {these will
remain unchanged during the following cperations}. Verify
that C4FF through C55F contain 13, Now key: BRK C300 DEF 1.

If a1l is well, the progrsam has now executed and you are
back at $4FC, C4FC should still be 03 and £500 through CSS5F
all still contain 13 -- except far C303 -- which contains 26.
Key DEF J again and €502 will becone 26 while C503 goes to 4C,
You can try different values for P apd {(P). The only
registers affected by this program are the accumulator
é{{:%?sented by (502) and (P) which is represented by €500 +

To confirm breakpoint operation, load {P) with 05,
Position the monitor Lo €301, Key DEF B, Verify that £301 - 03
contains 79 C4 B7. Key DEF J. Verify that A and (P) contain
05. Key DEF B, See that £301 - 03 now contains 4479 C4. Load A
with 02. Key DEF J. VYerify that (P) now helds 07. If vou
realize why this is so, you have a good undarstanding of
ronitor operations. (This discussion refers to CPA
locations. You nmust, of course, examine the temporary
register equivalents.)

You nay explore the DEF § and DEF H operations at your
leisure.

In=ztalling The Honitor In The PE-1251

You need to make a few podifications 1o adapt the program as
shown for the PC~1250 for the PC-1251. First, change the POXE
value in lines 6 and 19 of the BASIC listing from 49285 to
47237, Next, in the machine code listing, change all the
underlined values of C0 to 88 and the underlined values of 2
toBA, That's all it takes!

POCKET COMNPUTER MEWSLETTER JIssue 40 3



# Bare Bones Nonitor

¥You can maxke a skeleton version of the monitor which lacks
the functions DEF £, DEF SPC, DEF B, DEF D, DEF =, DEF $ and
DEF H. But. vou can SUill view nemory and entar nachine code.
Uhy, you can even enter breakpoints by hand! It night cone in
handy in situations where memory is really at a premiun. To
nake the "bare bones” version, do the following:

1. Delete Yines 9 through 19 from the BASIE Listing.

2. Change 11ne 8 to read: CALL 50329:0=50428:60T0 "

3. Iniine 4, (after the ON GOTG), change the number 11 to
aquotationnark {7},

4. Change locations C46C - C471 to: EACL 61 AE 00 02.

5. Change C474 to 21, C476 to C1, £486 to 21, C485 to Cl
and 486 to 68,

PC-1500 TO PC-1250 THROUCH PC-1261 PROGRAM CORVERSIONS

Quite a few readers have asked whether prograns previously
published 1n PL¥ for the mcdel PC-1500 can be converted to
rur on a PL~1250/51/60/61. The fact is, nany of the programs
written in BASIC for the PC-1500 can also be run on the
PC-1250 series with 1ittle change. The liniting facters are
generally the amount of remory needed, whether nr not plot
capabilities are being utilized (as the equivalent
functions are not available on the 1250 series), and the
amount. and type of variable usage. Let's take a look at each
of these facters Lo try and gauge thelr effect on adapting a
progran from one type of maching to the other.

Remoty: Remanmber, a PC-1500 ¢an be expanded by an extra g
to 16 kilebytes. Large programs written for the PFC-1500
sinply won't fit in & 1250 series PC that doesn't have
sufficient menory. As 4 tule of thumb, 8llowing some margin
for handlling conversion problens, you can fit a 1500 byte
PC-1500 program into a PC-12506, a 3000 byte PC-1500 progiran
into a PC-1251 {or Radio Shack PC- 3A) and a 3000 byte PC-1500
progran into a PC-1241. These byte counts include storage
used by any arrays being utilized in the progran(s).

Printer /Plotter: The CE-150 printer/pletter interface
typically used with the PC-1500 has capabilities that con
not be duplicated on the CE-12% or CE-120F printer. Examine
programs you are thinking of converting to see if thay use
plotter capabilities. If so, can the programstill be useful
1f those capabilities are dropped? If not. look for another
progran to convert!

Variable Usage: A najor difference betwaen the PC-1500
ang the 1250 series is how the primary variables (standard
variables A - Z and string variables A$ - Z3) are allocated.
In the PC-1500 these variables are completely independent.
There are two sets {one for variables & - Z, the other for
string variables A§ - 238} . Furthermore, the stying set in the
PC-1500 has roon for 16 characters in each element, Such is
not the case in the PC-1250 series. There is one set of nemory
locations that serves ¢¢ hold the variables A - 7 or A% - I3,
If & varisble is being used to hold a numerical value, it
cannot sinultaneously serve te hold a string value and vice
versa. Fyrthernere, when a variable is assigned Lo serve as g
string element, only 7 characters can be stored. This
reduced capability on the PC-1250 series can make it
difficult to convert a program that utilizes the standard
string reqgisters extensively in & PE-1500 application.
However, such adaptations can e nade by assigning
two-character variables (such as ALY, BLS, 1§, ... etc.} or
array elements (such as A3(0), A%(1), AS(2).... etc.} inthe
PC-1250 series in place of the standard string variables
{85, By, C3. ... etc.) in the PC-1500.

Here are a few other tips you night want to consider when
adan ting prograns from one nodel Lo the other: Uatch oyt for

implied” multiplication. Uhile the PC-1250 will interpret
the statemant AB as A times B, the PC-1260 would think you
meant the two-character variable named AB. It is a good idea
to always specifically invoke nult:.pl:l.catmn by using the
rultipiication {*) sign such 8s: A*B. Don't forget you can
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simply invoke printer operation on the FC-1250 series by
giving the nanual conmand PRINT = LPRINT. You can go back to
using the display {for all print statements) by using the
statement PRINT = PRINT. Thus, you do not have to conpllcate
your PC-1250 programs with s whole bunch of flags and two
sets of PRINT and LPRINT directives,

Simultanaous Equations

For those of you uho like programming in BASIC (instead of
nachine language} hare is a small but powerful program. It
was originally developed by Aoriin Rober for the Sharp
PC-1211. But, as you shall see, it Tuns fFine onaPL-1280, a
1251, 1260 or 1261. You use it to sclve & system of equations
having up to 12 unknowns. It only takes a little over 400
bytes for the program itself. fnother 1300+ bytes are used by
&n array.

Use DEF/A Lo start the Pprogran. Respond to the pronpts to
input the number of equations and the coefficients for each
one, For exanple if you wanted to solve the system:

3u X o+ 6Y + 2T = 2

W+ 4 +« 3Y « 2T = 6
A+« X+ 9% + 37 = 2
4 + 3, ¢« 6Y - t = 8

You Would respond to the first prompt with 4 (f‘ot the nunber
af equations) and then enter the coefficients 1n four sets
as: (3,2, 6,2,2), (1, 4,3,2,6),{2,1,9, 3.2 and then
(4. 3.6, 1. 8) If vou have loaded t.he progran properly you
should obtain the solution: -2, 3,2,

If the goefficients entered are nut acceptable, vou will
see the message REJECTED appear on the display. If so, enter
any remaining sets of coefficients and then tIy re-entering
the troublesome cet._ If the REJECTED message comes up again
then the algorithn cannot solve the particular preblem due
to inconsistency or dependence. (The algorithm employs
Gaussian elimination.)

Progran Simuitaneous Fguations.

1:vAY DIM ACLT2):
[HPUT *M0. OF EGUATE
OH5? ®ifitA=A+1:B=9

2:*CY BEEP 1: FOR C=7
TO A+6: INPUT A{C+a*
BY: MEXT C: IF B=8B
THEN S

ZIFOR D=1 TC B:E=R{A+A
*B-D+6) tF=a(A*D-D+4)

4:FOR C=7+p+B TO A+C-1
IACCI=A(CI-A{C+A*D-A
-p*BI*E/F: HERT C@
NEXT O

5:IF 4(C-B-1)=8 BEEP 1
: PRIMT *REJECTED":
¢0T0 2

6:B=B+it IF A-B-1 GOTC
2

T:FOR B=i-A TO -1:F=6-
ARBIE=a{F)/ACF+B):2A(
Fy=E: IF 8+2 GOTO 9

3:FOR C=1 TO -B-l:F=@=*
C+618LF)=A(F)-A{F+B}
#*E1 NEXT Ci KEXT B

9:BEEP 1: FOR B=1 TO &
=1iE=A{A*A-G*B+E)
PRINT Bi™ “3E: MEXT
B: END




FOR HEWLETT-PACKARD HP-71B USERS

CURVE-FITTING PROGRAN

Engineers and scientists frequently need to fit a series of
Xy data points to curves. What curve should you tiv¥ Linsar?
Logarithnic? Exponential or power? This pouerful progranm
can help you out!

This is a curve-fitting package that has been agapted
specifically for the HP-71B. (The original wversion,
designed for a Sharp PC-1500, was submitted by 7homas 5. cax
and published in Issue 15 of PIW. ) Special thanks for
assisting in the adaptation go Lo Aebert Findley.

Load the program into your HP-71B from the acconpanying
listing. Ac a check on your accuracy, look for a byte count of
2329 upsn keying in the program sxactly as shoun. Start the
program using the RUN key .,

Once runaing, you will see a six-iten menu flashing on
the display. Press the number key corresponding to the
selection of your choice. Normally, youwill start with iten
number 1 te enter a group of .y points. You also make this
selaction if you want, to add additional peints to your curve
later. (Select the CLEAR option if you are inputting a new

Progran AP-718 Inplementation of Curve-Fitting.

set of data points. Respond negatively [N] to this prompt, if
you wish to add data points to previously entered data.)

To enter data points, respond appropriately to the
pronpts for polnt number {PT#}, x- and y- values, Enter as
fany points as you want to obtain a decent fit. Input point.
aumber zero (PT# 0) to conclude the data entry operation.
This will return you to the primary rotating meny.

Select menu 1ten number 2 Lf vou want to change data_ You
can sliminate or alter your latest entry point using this
option. Just respond appropriately to the progran’s
queries,

Menu item nunber 3 will automatically determing the best
fit of your data to the four supported curves: linear, log,
exponential or power. You will see the “fitting” procedure
take place for each type of cyrve followed by the computer‘s
selection of the best fit. The pregram then displays in
order the constant equation term A, variable equation term
B, coefficient of corrslation R and coefficient of
determination R*R for the curve selected, (Press the EWD
LIME key to obtain each tern.) Once these have been presented

28 OISP "{-ENTER
25 DISP “3-BEST
3@ DISP "5-EST X 6-EST ¥

6@ DISP “CURVE MENU®

90 IF Is="Y" THEN DESTROY ALL

128 GOSUB 120 @ GOTO 102

168 TF J+T=@ THEN S=S+C#L0G(X 1+LOG(Y)
178 RETURN

182 IF W=! THEN 218

192 U=t @ DISF "LINEAR Y=BeX+A"

229 G0TD B2@
23@ IF W=i THEN 260

Z7@ GOTQ Gee
28@ IF W= THEN 3t@

32@ GOTO 6RO
339 IF W=t THEN 380

378 60T0. 6o9
388 IF J+T>8 THEN 430

395 IF C>V THEN GOSUB 658

12 DELAY .8,0 @ WIOTH 95 @ DISP "CURVE FIT MENU"
2-CHANGE" @8 IF KEYDOWN THEN 48

4-CURVE FIT" & IF KEYDOWN THEN 40

40 IF NOT KEYDOWN THEN 2@ ELSE Z$=KEYS$
5@ IF Z$<"1" OR ZI®>"B" THEN 20 ELSE ON NUM(I$)-48 GOSUB 809 ,48@,320 ,6@,420 ,550 8

65 DISP "1-LINEAR Z-EXPON." @ IF KEYDOWN THEN 7@ ELSE DISP "3-L05. 4-POWER
78 IF NOT KEYDOWN THEM BS ELSE Z%-KEYS

75 IF Z&<"1" OR I%>"4" THEM BQ ELSE ON NUM(Z$)-48 GOSUB 180,230,280, 240

8@ DISP "ENTER DATA" @ INPUT "CLEAR (Y/N}? " ,"N"3I$

108 C=1 @ 7=N+] @ INPUT "(@ TO STOP) PT$ ":Z
195 Z§="X"BSTRE(Z)&"= " @ IF 7= THEN 1@ ELSE DISP I$; 8 INPUT "".,“?"iL ® IF L<=
11@ X=L @ Zg="Y"RSTRE(Z)&R"= " @ QISP I$; @ INPUT "*,"?":;¥ @ IF Y<=0 THEN T=]

120 D=D+CsX & E=E+CeX4X @ F=F+C*Y 8 G=G+CeY*Y B H=H+CoXeY @ N=N+1%C @ IF J#T={ T
140 IF J&1 THEN M=M+CelOE(X} 8 O=0+CeLOGIAI2LOGIX} @ K=K+CxY=L.06¢X)
158 IF T4t THEN P=P+C#LOG(Y) @ Q=0+CeLOG(Y)=LOG{Y) 8 I=T+CeX*LOBLY)

200 B={H-DeF/N)/{E-D*D/N} B A=F/N-BsD/N
210 R={N#H-D*F }/5QR{(N+E-D*D)*(N*G-FsF}) @ IF W={ THEN RETURN

240 U=2 & DISP "EXP. Y=AsEXP(B#X)" @ IF T=1 THEN 430
250 B=(I-Ps0/N)/{E-D#D/N) @ A=EXP{P/N~B*D/N}
26@ R=(N+I-D#P)}/SQR({(N+E-D*D)*{N#Q-P*P}} @ IF W=1 THEN RETURN

299 U=3 @ DISP "LOG. Y=B#LOGI{X}+A" @ IF J=1 THEN 430
300 B=(K-M+F/N}/(O-M*M/N) 8 A=(F-B*M)/N
312 R={N#K-FsM)/SAR{{N=O-MeMI*(N*G-F2F ) 8 IF W=1 THEN RETURN

340 U=4 @ DISP "FWR., Y=A*X"B" @ IF T+I>@ THEN 430
350 B={S-M*P/N1I/(0-M*M/N} B A=EXP(P/N-{B*M/N))
ZEQ R=(N#5-M*P)/SQR( (N*0-M*MIn{N+Q-P«P}) @ IF W=t THEN RETURN

390 W=1 @ V=0 & U=@ & FOR Z=1 TO 4 @ ON 7 GOSUB 189 ,230,2808,330 @ DISP Z;R & C=R
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418 ON U 50TO 188,230,280 ,330

448 L=(V-A)/B @ GOTO 630
450 L={LOB(V}-LOG(A}}/B & GOTO 630
460 L=EXP((V-A)/B) @ GOTO 630

588 X=L & INPUT "Y= ":;Y @ GOTD 530

520 IF Z%="N" THEN 18
53@ C=-1 @ IF Y<{=@ THEN T=I
h4@ &0OSUB 132 @ GOTOD 1@

SE@ U=BsL+A 8 GOTO B30
57@ V=A«EXP{(B+L 7@ GOTO 630
580 V=B+«LOG(L)+A @ GOTO G630
592 V=A+L"B @ GOTO B30

B4@ DISP "X="iXi"Y=";¥ & RETURN
650 U=Z &8 y=C @ RETURN
7@@ IMAGE 5D.00D

408 NEXT ZI @ W=@ ® DISP "BEST FIT WAL 2":iU

428 DISP “ESTIMATE OF X" @ INPUT "Y= *,"7":;V 8 ON U GOTO 440,450 452,470
432 DELAY 8,2 B DISP "X, Y OR BOTH NEGATIVE® & GOTO 12

478 L=EXP{{LOG{V)-LOG{A))/B) @ BOTD 6302
48@ INPUT “DEL. LAST PT {(Y/N)}?" ,"N":;7% @ IF I$="Y" THEN 510
49@ BISP "PT4 “iN @ INPUT “X= " L & IF L<=@ THEN J=i

510 DISP "X="1X1*¥Ye";¥ & INPUT "OK TO DELETE (¥Y/N)7 ", "N"iI%

5@ DISP “ESTIMATE OF ¥* € INPUT "X= ":L @& ON U GOTO 56@,57¢ ,580,53@

680 DELAY 8,0 ® DISP "A=; @ DISP USING 700:A @ DISP "B=";

B18 DISP USING 7Q@0;B ® DISP "R="; @ DISP USING 700;R & C=RsR
52@ DISP *“ReeZ="y; @ DISP USING 700:C @ &60TO 16
30 DELAY 8,2 @ OISP “X=";L; V="V € 8070 1@

the progran returns Lo the rain nenu. .

If you want to see how other curves fit, by exanining
equation terns and coefficient, select menu iten nurber 4.
This will bring up a secondary menu that enables you to
select any of the four curves: linear, exponential, power or
logarithmic, Select the curve desired. The terns and
coefficients will then be presented in response to presses
of the END LINE key.

Iters 5 and 6 of the nain menu permit you to obtain
projected values of x and y based on the best fit. Respond to
the prompts to obtain the desired infornation.

To test the program, tty entering the following data
points: PT# 1 X=1 ¥Y=1, PT# 2 ¥=3 ¥=3, PT#3 %=5¥=5, Renanber,
enter PTi 0 to end the data entering process. After returning

to the main nenu, select meny iten number 3. Observe that the
progran displays four gets of data and then announces that
"BEST FIT WAS # 1™. It then displays the type of curve
(Linesr) and its equation, Finally, you should see that it
reports the terms and coefficients as: A= 0.000. B= 1.000. R=
1.000 and R"*R= 1.000. Yhen back in the main menu, try itens 5
and 6. Positive values for sither axis ésuch as %= 9) should
yield an identical figure for the other (i.e. Y= 9},

Note: when selecting from the flashing menu, hold the
desired item nustber key down for sbout one-half a second.

The HP-71B is especially suited for scientists and
engineers. This progran can help people in those disciplines
utilize some of its special capabilities,

SPEED COMPARISONS —— PC-1500 STILL TOPS

Norlin Rober. 407 Nerth 1st Avenue, Narshalltown, 1A 50158,
has run some comparisons amongst the Sharp and Radio Shack
PCs. They show that the Sharp PC-1500, on the whole,
autparforms all other ¢ompared medels in terms of oversll
typical operating speeds. Here is his complete report.

The acconpanying table shows the execution times (im
milliseconds) for varicus types of operations performed on
Sharp and Radio Shack aedels of pocket conputers. To nake the
comparisons meaningful, the same input arguments for a
particular operation vere used on all conputers.

Here is how the tests were conducted. First the simple
line: 10 FOR %=1 T0 10000; NEXT X was exscuted. In the PC-1350
this took 69 seconds. Then, te check division for example,
the statenent A=B/C was inserted into that line. On the
P3-1350, this was tined at 447 seconds. This Lndicated that
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FOR PC-1500 & PC-2 USERS —

Table Comparisons of PL Execution TiRes.

Statesent Po-1711  PO-1250  PO-1260 BO-1350  PC-1500
Executed FC-1 P32 PC-1261 PC-2
AsB 75 15 12,6 12.0 5.4
FI ) 105 27 22.4 L4 1.1
AnBal 145 7 3.0 3.8 21,4
A=B/G 169 58 5.0 3.8 30.6
AeVE 171 £7 b3.4 42.5 39.8
AmBAG &30 4od 252.3 257.6 205.9
Loop Cycla 1% L2 7.5 E.9 4.0
Q0T (next line} 8o 20 9.0 8.5 8.3
GOTO (later line) 2hao 161 26.1 25.6 16.0
NOTE: The “GOTC (Later line)" required aesrching past rifty 25-byte linea,




378 seconds was required for 10,000 division operations. Gf
course, division time will vary depending on what numbers
are being divided.

Some sbzervations that ara of interest: 1. The newest
computers such as the PC-1260 and PC-1350, surpassed the
PC-1500 in executing loops, but they still Zagged bebing the
PU-I500 In all other tests! 2. The PL-1350 outdid the
FC-1260 by a small nargin, except for one interesting case,
when it handled the statement A=B"C slightly faster.

The “Benchmark” program listed in POV Issue 26, page 4,
was also tried. The results were as follows: PC-1211 = 693
seconds, PC-1250 = 218 seconds, PC-1260 = 119 seconds.
PC-1350 = 118 saconds and the PC-1500 = 107 seconds. Again,
the PC-1500 cane in the overall winner.

In another comparisen between the PG-1500 and PC-1350,
ysing the same progran in each PG o solve the sane systen of
B 1inear squations. the PC-1500 took 22 seconds, the PC-1350
consumed 35 secongds.

Cassette operations, however, show a narked improvenment
in the PC-1260 and PC-1350, The accompanying table indicates
the naas)urmnts nade during tape operations (times ara in
seconds ).

Table fonparisons of PC Tape Qperation Times.

PC-1211 PC-1250  PO-1260 PC-1350 POC-1XKK

Tiee for "Hemder” 6 8 & 8 11.7
Time, per kilebyte o3 i z27 27 72.5

A ROUTINE YO VERIFY NACHIME LANGUAGE SAVES

This progran, CLOAD M7, is to machine language programning
what CLOAD? is to BASIC -- aneans of verifying that a progran
has been saved correctly on tape. '

The progran, supplied {n wachineg language itself. is -
fully relocatable. Once you have keyed it into memory. be
sure to save it on tape before using it.

To use the progran, proceed as follows, First, save the
riachine language program you want to verify using the
standard CLOAD M command. Rewind the tape to the start of
that progranm. Place the remote switch on and press the "play”
button on the Tecarder. Now, call the starting address of the
CLOAD M? program. Respond to the TITLE: pronpt with tha nane
of the rachine language program that you just saved. Press
the ENTER key . The tape recorder should activate.

When the program has been read by the progran, one of

USING POKES ON THE PC-1350

The capability of the PC-1350 may be extended by the use of
various POKES. & few of thesa techniques are discussed here.

Henory Reallocation

In an unexpanded PC-13%0, BASIC normally starts at address
£6030. This address is stored in a START OF BASIC pointer.
Tois pointer is located at E6F01-02. Note that &6FQL
contains £30, the low byte of this starting address. §6F02
contains £60, the high byte of this starting address. .
BASIC can be relocated by changing the contents of this
pointer. For exanple, execution of POKE &6FOQL, 630, &64,
followed by execution of NEU {in the PRO mode) will set the
START OF BASIGC to &6430. Now any BASIC program, whether

three displays will appear. VERIFICATION COMPLETE is shown
if there were no discrepancies between the tape and the
original code, DISCREPANCY will appear if there was any
disagreenent. In this case, you should try re-saving the
code. The messaga CHECKSIM will appesr if there was a resd
error. This indicates that the tape is bad. Re-recerd the
code with a new tape.

This CLOAD N? program is supplied courtesy of: Ffric
Bownan. PEABox 81, Exeter. AW 03833,

Progran QLOWN? For the PC-1500/P0-15008.

7D0BD F2 BE D@ 28 7E49 7B 6B 86 65
70C1 FD 58 BS B8 7E4D 7B aC 28 AS
7DC5 FD €A BR B5 PES! 7B 6D 20 CD
7C3 8E 86 54 49 7ESS @A 83 2C CD
ZDCD 54 4C 45 30 7ES9 B4 F2Z FO 58
ZDD1 58 /B 5A B8 7ESD BS BAa FO CA
7DD5 FS 88 83 BS 7EB1 FD BA 4A 15
70D8 48 pE 7’8 88 7E85 8E 15 S6 45
2bbD BE EB CA BEL 7E63 52 49 46 49
7DEl E2 43 C3 42 ZE60 43 41 54 49
ZDES B7 18 3B 2C 7E?1 4F 4FE 28 43
7DES EB 7B BE 48 PE7S 4F 4D 52 4C
Z2DED B7 @8 83 B2 7E79 45 54 45 BE
PDF1°S5E B6 9B 15 7E7D ED 3B BE 0@
70FS 56 SE 1B B? 7EB1 2B CD 46 82
PDF9 BC 89 88 RS 7EB5 23 F2 BE DO
7DFD 8D 17 9B 21 ?EB3 2B CD B4 F2
?EBl 54 9E 27 BY 7E8D FD 38 BS @A
?E@5S 80 8B ID ES 7E9]1 FD CA FD BA
7EB9 7B OE BF B7 7E9S 44 PB BE 0B
7EBD- IC 89 B85 BE 7E9S 44 43 33 43
7E11 €D F6 9FE 38 7ESD 52 45 58 41
PE1S BZ 1D 89 85 ?EA1 4E 43 59 BE
7E19 BE CE 38 9E PEGS ED 3B CD 46
PEID 41 B7 20 91 7EA9 BE D8 2B CD
7E2: 42 5} 9F 48 7ERD B4 F2 FD S8
7EZ% B3 6@ BE BB 7EB] B5 8A FD CA
7E22 DB 48 7B 4A 7EBS FD 6A 44 PE
?E2D B& 58 7B SA 7EBS 8E BF 43 48
7E31 63 @5 B2 PD 7EBD 45 43 4B 53
PE3S €B 24 5] 44 7EC1 55 4D 22 45
7E33 9E @9 BS C8 7ECS 52 52 4F 52
?E3D BE 78 79 CD 7ECY BE ED 3B BE
7E41 BQ 83 49 A3 7ECD EZ 43 CD 46
7E45 7B AA 88 A3

FOR PC-1350 USERS

entered by CLOAD or from the kevboard, will be stored
beginning at £6430. The 4rea fron 6030 to 642F is then
available for machine languags. BASIC will not interfere
with it,

Execution of CALL O will restore the START OF BASIC
pointer to its notmal wvalue, clearing programs and
variables.

Those faniliar with the PC-1500 and PC-2 will note that
the two operations described above are equivalent to using
HEW <address> and NEW 0.

Correction of the Printer Bug

If printing with the CE-126P is interrupted by the use of the
BRK key, the computer does not automatically reset the
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printer £o the laft margln. Thus, when printing is resuned,
it may begin part way through the Line. The left margin nay be
reset by execution of POKE £6F4E, G, (You might want to assign
this POKE to a RESERVE key.)

¥atakana Node

The PC-1350 ROM contains codes for generating Katakana
charactere. Katakana mede 15 set by execution of POKE &6F16,
&800. Tt is cancelled by switching the conputer of f then on.
Ot, by executing POKE E6F16 . In Katakana node, keying SHL
will gisplsay the Katakang anpuncigtor rather than SHL. The
alphabet keys will then generate codes ftor Katakana
characters. The SHIFT key prefin as well as the keys for
plus. mlnus, equals. comma, colen and semicelon, allow
keying in 63 Katakana characters. Nete that the codes for
aach of these characters is a two-byte code, with BEE as the
first byte. Hence, string veriables will held fewer than the
netrmal number of characters of this kind. The Katakana
alphabet i< also cbtainable using CHRS 161 to 223. Also, CHRG
241 to 244 will return some characters that apparently are
not katakana. Shift # will proguce the syrbal for Yen. ALl of
these characters are printable with the CE-126F,

fn Apostrophe Key

If you would 1ike a key for the apostrophe, which fay be
displaved er printed, here is how it can be dene. First,
clesr RESERVE nemory by executing NEW in the RESERNE mode.
Then POEE 67F7F, 241,34, Now the key sequence SHIFT/SPE will
key in the spostrophe character. (Additional RESERVE keys
nay be assigned in the normal way.)

How te TAB with the Printer
The FC-1%50 BASIC lacks TAB. And, if you have tried it, you

fivaiiable Only by Prepaid Subscription For a GCalenday Year
Period {January - flecenber ) . You are sent back issues for the
calendar vest 1o which you subscribe, at the tine youenroll.

Enroll me as 31985 Subscriber (Issue nunbers 37-44).
§23.004n 0.5, {U.5. §30.00 wo CanadaMexico. Elsewhere
U.S. $40.00 pavanle ind.5. funds against atl. S, bank. }
Entoll me as & 1964-85 Subscriber (Issue nusbers 31-443.
$42,00 in 1.5, (U.5. $51.00 to CanadaMenico. Elsewhers
U.5. S70.00 pavable in U.S. funds against & 4.5, bank.)
Enroll me as a 1983-85 Subscriber {Issue nutbers 71-443.
478 .00 in 0.5, (U.%. $23,00 1o Canada/Mexico. Elsewhere
4.5, $120.00 pavable in UU.5. funds syainst atl. s, bank. )
Enroll pe as 3 1982-85 Supscriber {Issue nunbers 11-443,
$102,00 in U.5. {$125.00 to CanadaMexico, Elsewhere
U5, §1600.00 pavable in UF. 5, funds against a lb.§, bank, )
__ Check here if paving by BasterCard or VISA. Please give
credit card information below.

Orders must ba scconpaniod by payment in full.
All checks must be nagnetvically encoded, peyable

in U.S. funds and drown against a U.5. bank.

_ Name:
AGIT:
City: State: __ ip:
ne/VISA i
Sigrature: Exp. Date:

A5zl this arder Form ror

POCKET COMPUYER NEWSLETTER
P.0. Box 232, Seynour, CT 06483
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will have found that the CURSOR statement applies to the
display, but not to the printer. Consider the printed line as
consisting of 24 colunns, nunbered from 0 to 23, To begin the
next following LPRINT in column n, execute POKE G6F4E n,
However, some precautions are in order. Do not use a value of
n greater than 23 or vou will have unexpected garbage
printed. Also, do not st a column that précedes charactars
already specified for printing -- or some of the data will
not get printed.

You might want to try this exanple: L0 LPRINT 1;:POKE
GE6F4E, 7:LPRINT 2::POKE CEF4E,15:LPRINT 3

Specification of Fornat

It is possible to specify PRINT {and LPRINT) formats with
POXE rather than with USING. The advantage is that
caloulated values nay be used to determine the desired
format,. The number of spaces to precede the decimal point,
including a space for the sign, should be POKEd into £6F3A.
The nurber of spaces t¢ include and follow after the decinal
pointer, should be POKEd into G6F3B. For character string
lengths, POKE the number of spaces into G6F3C,

Keeping the Display Cursor in the Right Line

To set the display cursor to column n (with n ranging from ¢
to 23) within the sane line of the didplay that has already
begun, execute CURSOR v, PEEK 6783 . {The current line of the
display being used by PRINT is stored in €7886.)

Sone Fancy INPUT Prompts

When an INPUT statement follows a PRINTed prompting message,
the INPUT will begin on the next line of the display. It is
possible to accept 1nput in the same display line as the
FRINTed prompt bv executing POKE £6F17,4. This snables the
flashing cursor at the current location {rather than on the
next 1ined. & CURSCR statement is regquired after INPUT has
been nade, to advance Lo the next lire. The following exanple
should help clarify this procedure:

10 ©In a{10}

20 WRAIT G

30 FOR I=1 to 10: PRINT ™A(":STRS I.7)=":

POKE GHFLIT,4: INPUT A(1)
40 CURSOR: NEWT I

Clearing Defined Variables and ATTays

You can clear the defined variables and arravs #Zthoui
clearing the fized variables by executing POKE
E6FD7 42,108,

Finally, if you forget vour password, POKE HEF14 & will
reset the password protegtion feature,

The ahove infornation was supplied by: Avrlin Rober, 407
North Ist Avenue, Narshalltown, IA 50158,

FROM THE WATCH POCKET

Ig Sharp qoing to sell the PL-2500 in the United 3tates? This
15 & portable “notebook” size version of the PL-1350. It has
a toeuch-typing kevboard ang & built-in printer/plotter
along the lines of the CE-150 unit. The CPU is the ssne as
that ysed in the 1350, It even uses the sane nenory expansion
modules (CE-201 -- 8K and CE-202 -- i6K) as the PC-1350,
There is a 1ot of potential interest in this unit, primarily
because it might serve as a tool for PG spftuare develapers.
Seens the sachine is being delivered in Europe and other
countIies now, but is not vet availatls in the United States,

find, uhere is the technical nanual for the PC-13507% Ue
heard rumors months ago that Sharp would have a nice nanual
for the techies available soon.

1f you are looking for PC-1500 supplies -- such as CE-161
(16X memory medules), printersplotier paper § pens, etc.,
try contacting: Atlantic N.E. Rarketing, A.0. Sox 471
Harblehead, NA 01945, The phone nunber is: (A17) 745-7797,
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Photo Jhe Rccess Pocketable-Portable from Nelard Technalogles, Inr.'._

Another Personal IMmtfm@ product .



MEY POCKET-SIZED COMPUTER DEBUTES

Melard Technologies, an Elmsford, Mew York, company has
introduced a new pocket-sized portable computer and remote
terrinal. The nev machine, uwhich the firm claims is unlike
sny other portable personal computer currently availsble,
is saall {8-1/4 by 3-3/4 by 1-7/€ inches) and said to be nore
powerful than hand-held terninals. The company states that
elegant software design makes it easy for the computer
novice to use. The company has named the new machine Aocess
and is marketing it for customized applications in selected
vertical markets through value-added resellers and systenas
integrators.

Small and lightuaight (at 24 ouncas), the conputer packs
a lot of power. It is capable of handling up to 120K of memory
including as much as 64K of removable, cartridge-based
mencry that may be used for program or data storage. The
machine can also serve as an interactive terminal that
connects to remote computers. It can handle electronic nail
by tapping into networks such as Easylink, NCI Nail, and ITT
Dialeom. Tt can access database services such as Dialog, BRS
or Nedlars. &, it connects to informations services such
as Dow-Jomes, CompuServe, The Source, and hundreds of
others. Conpection is said to be gquickly and easily
acconplished using just a few keystrokes, The user doesn't
have 1o worry about number of bits, baud rates, and other
such barriers to inmediate comnunication.

Uhen operating “on-line®™ Access can use its micro-
computer to selectively capture, edit, and store
transmitted data {up to tha aquivalent of tuenty-four 8-1/2
by 11 pages at a time)}. Communication with renote computers
or databases is possible anywhere there is a phone. This is
accomplished using the unique Access acoustic-cup moden.
This device perforns all the functions of a bulky moden, yet
it can be slipped into a pocket.

Once the unit is turned on the user 15 presented with the
main application-oriented proqran, coamunications options
and a host of personal productivity programs. The unit's
screen displays a selection of: personal scheduler, address
bock/phone diregtery, calculator, amd tine alarn. Software

also provides for ward processing and information manage-
nent .

The basic Access unit can be custonized as to function,
electronlics. and appearance. Flexibility in configuring the
anount of built-in ROM and RAM as uell as the plug-in data/
program cartridges, aenable the unit to be tailored to
specific application requirements. Thus, the portable unit
can becone an integral part of a value-added reseller’s
basic system. With appropriate software, for example, the
machine can becone one of the smallest, easiest to use
computer terninals for home banking and financial services.
By utilizing custon software/firaware combinations, it can
also serve medical, real estate, insurance, and & variety of
other fields as a portable database, used to trensport
records from office to the field and back. Records can be
updated as desired. Data can be fed directly into the hone
office computer for storage. Alternately, the data may be
printed out locally using a printer cennected through the
serial port on the docess nachine.

Access carries a large display screen for 1ts size: 40
characters by 8 lines. This makes it easy to read dsta. The
screen can serve as & window on & full BO-character by
24-line screen that is easily screlled using cursor keys.
The screen can be adjusted for optimum viewing through a
combination of software contrast control and a centinuously
ad justable display angle control. The screen can also serve
as abit-napped display.

The unit offers & full ASCII kevbosrd plus pregrannsble
function keys._ Silicon rubber kevs provide tactile fesdback
and silent, soft-touch operation.

The computer/terninal is battery-powered io provide
full portability. Expected battery life is 12 hours of
operatlng tine. The unit has a low battery indicator as well
as automatic shutoff for the preservation of data and
prograns. An AC sdaptor is also provided.

The Access computer is currently aveilable in various
configurations starting at a price of 4599 .00 in the United
$tates. For nmore information on the machine, contact: Melard
Technologies, Inc., 5 Westchester FPlars, Flmsford. NY
10523, The telphone number is: (914) 592-3044.

— FOR PC-1250/51/60/61 USERS ——

HORE MACHTME LAMGUAGE INSTRUCTIONS

Rick wenger, 6271 - 18th Avenue, Kenosha, KISI140, wants to
t1e up sone loose ends and revamp sone of the terninology
fron his eartier machine code article. (This refers to the
infornation provided by hin in issues 38 and 39 of AO¥) .

1. Change the mnenonic for opcede 4C fron "INADR® to “INA
KBD* and delete all references to the 16-bit "D register.

Z. Renane CPA registers 5C, 50, 5E and 5F as output ports
C. D, E and F respectively. : .

3. Opcode DF (because of iten 2 above) thus wiil be
renaned as "OUTF” instead of the origrnal “0UT1".

4. The purpose of the KX bvte in the 4_—bvte 18
instruction has been determined. Change the nneponic to read
“PUSH -cc- npnn. This will be explained further in the
discussion that follows.

These minor revisions will improve the systen while
providing the flexibility that nay be required by new Sharp
nodels. You may now add the following nine machine coGe
directives to the praviously published instruction set.

69 (JeA): Jump Conditional on Accumulator. This is a
variable length instruction somavhat skin to the "ON ...
GOTO™ instruction in BASIC. It is always associsted in the
ROM code of the PC-1250 with the “7A4* (PUSH -cc- nnon)
instruction. The purpose of the -co- byte is to set an
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internal counter which determines the length of the
subsegquent JCA instruction. Here is an example taken from
the PC-1250 ROM that 4111 help clarify the concept:

Address Dixassenbled Code
1G4F PUSH ~-04- 1052
1053 JCA 37 DE74

1657 38 0B7D

1654 39 GBB6G

1650 8% 1080

1660 1645

1C62 R1S

Thus, if the content of the acrumislator is 37, prooram
flow branches to addrass 0874, If the accumuylator is 38, the
branch is to OB70. If the accumulater is 30, the branch is to
GBBS . Uhen the accurmulator contains £5, the progran branches
Lo 10B0O. And, if the accumulator does net centaln any of
those values then the program goes te 10A5. In all cases, the
program will return te 1662 { the sddress that was pushed onto
the stack before the JUA 1nstructlon was 1nvoked) when an RTS
is encountered. In this instance. 1CAZ itself contains an
RTS instruction, but it aould be anv other type of directive .

Experiments have shown that these two types of
instructions {PYUSH and JCA) can be used in g less restrictive
way than what appears in the RO coding:



1. PUSH ~gc~ nnn is a viable fnstruction on its own.

2. The value pushed onto the stack does not have Lo be the
address located right after the JCA instruction.

3. The PUSH instruction and the JCA& instruction can be
separated by mrachine language code provided not interative
instructions (those with a ¢ or a i in the mnemonic) are
invoked.

4. The length of & JCA instruction can be determined by
the formula: {cc~ 1) " 3.

The rest of the instructions to be presented herein
relate to 1/0 operations.

50 {OoUTC

oD {QUTD

SF {OUTE

It 1s interesting to note that ports C and D on the Sharp
PLC-1250 relate to the kevboard strobe. Port E relates to
printer operations. Budding CPU sieuths may wish to work out
the details on their own. PC-1350 ouners are advised that it
appears Lo sense the keyboard in a manner different from the
PC-1250.

cC {IMA PORT): This directive sonses the status of
various devices through lines opened by QUID. (It is
possible that such lines are opened in a different nanner on
the PC-1350). For example, if 08 is output througn D, the
instruction INA PORT will: set bit 0 in the accumulator if
the slide switch is set to RSV, set bit 1 if the slide suitch
is at PRO, set bit 2 if the slide switch is OFF, and clear bits
¢, 1and 2 if the slide switch is set to the RIN node.

4F (0 SIGMAL)

6F {0 NO SICWA ): These instructions are dedicated to
reading signals from the cassette interface. The inconing
signal affects the tining of these instructions as well as
effecting a change in the P pointer register.

First of all, in order for these instructions to work
properly, aline pust be epened to the cassette interface. On
the PC-1250 this can be acconplished by sending the byte 70
out through port F. Opcode 4F {as well as 6F) will then put
out sone sort of "resistance” to the incoming signal, the
purpose apparently being to block out the nornal background
noise that exists on any cassette tape. &n increment is then
done on the F register _ Uhen using 4F, this increment of the P
ragister #ill be repeated as long as the incoring electrical
signal fs sufFficient to overcone the resistance. Yhen using
6F, this increnent of P will be repeated as long as the signal
1s Aot sufficient vo avercone the resistance.

Both 4F and 6F use the value in the GO counter as an upper
linit to the number of increments that will be attempted.
Again, an éxample fron coding found in the PC-1250 ROA as
part of the CLOAD routine should help clarify the use of

these instructions:

Address Disassenbled Code Conments
7392 INDS IfBRE key is
71394 FIC ZE <73C3» pressed abort SLOAD
7396 SLP 90

71397 0 NO SIGNAL If change in
7398 0 SIGHAL P is less
7399 LA P than 9,

7304 CPADO tha restart
739¢ JCS 73092 waiting loop
739F REFR 02

73a1 SLP 00

73A2 O R0 STGRAL If change in
7383 0 STGNAL Pis less
7384 Lpap than 9.

7385 crPamw then rastart
73487 JES 7392 waiting loop
73488 REFR 02

7380 SLP 90

728D 0 NO SIGRAL

T38E 0 STIGNAL

156F LBAP gotit??
1380 GPAOY

73B2 JBS 7392

In the PC-1250, information is stored on tape a nibble
{in 4-bit blocks) at a time. The purpose of the above stretch
of code is to wait for a low-pitched beep that signals the
start of a new nibble. Each O NG SIGNAL. O SIGNAL
magsures a substantial portion of a single wave of recorded
sound. The wave will be longer than the wave of a regular
high-pitched beep. The above code will only allow execution
to proceed when three waves in a rou register achange in P of
at least nine. Since 0 NO SICHAL and 0 SIGNAL are sensitive to
the tining of a wave, the sbove RN code serves to accurately
kick-off the tining for each nibble being CLOADed.

0 SIGNAL {code 4F ) al<o has an influence on the I flag. It
clears the Z flag only if the “ready to listen”™ signal has
been sent through QUTF,

The last tuo instructions I will present are someuhat
speculative. The hardest instructions to test are those that
apparently do nothing. The following intarpretations are
censistent with all findings of these opcodes in RGN as well
as every test I could cone up with,

CE ?.KP;: Long "nc operation™ instruction.

A {3N0P}: Short “no operation™instruction.

. The PC-1250 will perform approximately 63.800 CE
instructions per second. Three 40 inStructions execute in
the same amount of time as two CE directives.

DISASSENBLER FOR PC-1250/1251

Would you believe & disassenbler for the r fnemonics
that resides in just 1.1K? Believe 1t! Rick Wenger hinself
came up Wwith this gen. The version shoun in the accompanving
listings is for the Sharp PC-1251.

To adapt it to the PC-1250, just POKE 6490, 6CO after vou
have loaded the progran into memory! (Renember, when this
program is installed in a 1250 you will anly have 316 bytes of
nemory left over.)

The merory map of this program {for a 1251) is as

follows:
Address Comments
B831-BBAB BASIC portion of disassembler.
BSAC-CLES Available touser.
C1E9-C5CF Machine language part of disassenbler.

Also, remember that BASIC variables A, B and C are used
by the disassenbler. Additionally, since no atienpt has been
_ made to protect the rachine language portion of the progran,

you should not attempt to use dimensioned variables when
thig program is in memory.

Once the program has been loadsed {in two parts, a short

Progran B4siL Portion of the PO-1751 Disassembler.

:'D° AREAD a%:B=t

:0ALL &0591

:CALL 20483t PRINT i

2343 123456789012345

6'&

4:IF PEEK 2CB58=813
BEEP 4: INPUT *MONIT
OR? *;C$: IF C$='v*
LET B=@

5:60T0 3

6:*M* AREAD @$:B=a:

GOTO 2

LW oy
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BASIC portion and the rest in nachine language),. the progran
is a cinch to use. Just enter the starting address for
disassembly and press DEF/D {the DEFine key and the letter D
key). This will give you a menonic disassemdly. You can also
get a memory dump in nachine code by entering an address
followed by DEEM.

Meed kardcopy? No problena. Just connect your printer and
issua the directive PRINT = LPRINT. If you want to go back to
using the display just hit the SHIFY and CL keys.

The progran does have a few idiosynchracies. The power
sign {" for exponentiation) is used instead of ' since the
1250 does not have the latter character ia its vocabulary.
And, PP is used instead of P+ for techhical reasons. Alse,

Progran Nachine L anpusge Portion of the PC-1751 Disassembler.

the JCA directive (see preceding article in this issue) is
not included in the disassesbler. (You would need to do a
backwards trace just to discover the length of the
instruction.) Hence, the disassembler progran stops ang
asks whether you vant %o go into ronitor node (nemory dunp}.
Any response to this gquery other than “Y™ results in the
disassenbler continuing operation.

Radic Shack PG-34 users should find the progran useful
as should PC-A ouners (who will need to perform the POKE
£C490,E6CO procedure after loading the program as indicated
above for the PC-1250 varsion).

Now you can explore the RO in your PE-1250/51 PC-3/A at
your leisure, enjoving the ease of #enger Mneronics. Enjoy!

CLE9: 3@ 3! @9 68 C2Bi: 7D B9 86 i} C379:
C1ED: 82 31 @9 @3 £2B5: B89 89 7L @8 CI7D:
ClF1: 83 31 89 86 C2B9: 86 2B 1F 88 cIgts
C1FS: 31 B89 87 8E €280t 37 1F 83 23 C385:
C1F$: 13 88 9E B3 C2Ci: @9 88 37 @9 £389:
CiFD: @A 9E BE 13 C2C5: 84 2B IC 8% £380:
c281: 83 S5 89 @A C2C9: 37 @A 9B 8@ £391:
c283: 50 11 A9 @2 tzch: 37 8% 97 11 £3953
€209: 73 @8 33 Al C2D1: 6% 15 99 86 C399:
CzeD: @A 1D 82 75 C205: 11 @9 15 @1 C390:
G211z 8@ 35 AL 11 C2D9: @@ 96 1t @9 c3Ate
C215% @9 B3 75 @9 C2DD: 18 15 @9 86 C3A5:
C219: 35 Al @n 1D C2Fi: 88 15 1n 18 C3a9:
C21D: @83 75 @3 55 C2E5: 6D 86 11 A% C3ad:
C221s Al 85 @9 @4 CZE9: 92 75 &0 0D C3B1:
C225: 88 02 75 29 C2ED: 97 88 17 19 C3IB5:
C229: 86 18 8% A C2Fi: 98 2B IF 98 C359¢
C22D: 88 82 T3 @9 C2F5: 37 1F 59 28 C3BD:
C231: 86 86 @93 @4 {2F9: @8 98 37 a3 C301:
C235: 08 22 73 @@ C2FD: 98 80 &8 89 C3CS:
£23%: 55 Al 13 @9 CIz1: 90 BE 13 89 £3c9:
C23ID: BA B8 B2 75 ©395: B8 B2 29 @A C3CB:
C241: 8@ 55 Al 5§ C3d9: 88 82 BE 13 C3Dt:
C245: 89 9C 31 89 C3eD: 49 86 @9 8A £303:
C24%: 1C 91 31 @89 £3{1t A6 B6 B9 @9 CID9:
£2470: 95 3t 89 15 C315: 75 @88 86 19 C30D:
£251¢ 91 86 B9 B9 CI19: A 87 75 00 C3EL:
£255: 59 35 88 Bé £31D: 46 A6 i3 4% C3ET:
£25%: 87 18 1a 87 C321: 75 60 86 14 C3ES:
C250¢ 595 35 @80 @6 C325: 1T 75 08 35 CIED
C261: BT 8@ 80 1t £329: BE 13 A8 42 C3Fi:
C265: 6% 82 73 Q@ C320: A4 B9 B6A 42 C3F3s
C269: FC @& 13 02 C331: A4 BE 13 29 C3F9:
C26D: 75 88 FC it C335: 42 A6 99 @a CZFD:
C27i: B89 83 T3 29 £339: 42 A6 8E L3 Canl:
C275: FC BA 10 &3 C33D: 86 99 1A 87 C485:
C279: T3 88 FC 17 C341: 8% 1§ 13 14 C4a9:
£27h: L7 82 F5 17 C345¢: 95 37 6a BB C48D:
£C2391: 1l @2 F5 11 CZ49: 97 82 19 BE C4ile
£235: 89 82 75 89 CI4]0: BC 13 86 9% C413:
£239: 86 1l 69 82 C351t @E 13 B3 95 C419:
C28D: 7C 88 86 11 C355¢ B9 B8A 95 1i C4tDd:
C291: 89 @5 22 93 C359: 8% 7C A8 86 C421:
(295: 11 8% 95 @9 £390: 11 89 TC @e Ca45:
£299: 15 91 11 29 £361: F5 B8 11 89 C429:
C29D: 06 08 13 95 C365: 75 @8 FC 9@ C42D:
C2At: 88 11 89 BE C359¢ 11 B89 46 B9 C431:
C2A5: B6 BB FE 11 C36D: FC 1T 89 86 C435:
C2A9: @9 09 @6 24 CI71: 11 B9 B5 @9 DEEY
C2AD: FE 11 89 8 CE?S: F3 17 11 Bé C43D:

cyss 19 (& 19 §8
;
I
15 94 / £441¢t 17 58 BS 84 C5it: 67 42 34 B9
14 19 C445: 84 1D 956 28 C515: 74 B6 67 44
14 1A C449: 87 @3 1D 96 €519z 3a B3 74 87
26 13 C44D: 88 FS 88 14 C51D: 26 28 67 21
34 17 £451: ta 19 89 39 C521: 38 89 62 28
9E 15 £459: B2 63 26 26 C525: 38 84 82 3t
15 F3 £45D: 82 i1 26 98 £5291 26 62 8@ 5@
89 95 C461% 7! E@ 83 &1 €32D: 39 35 82 11
86 27 C465: 2C E4 82 63 C3531: 26 18 CS CE
86 28 C469: 26 @2 5C 26 C535: 94 14 Al 59
88 86 C46D: 42 68 26 B2 £9%9: D2 53 &4 @3
93 g8 C471: 11 26 99 71 CS30: 67 83 89 U4
82 13 C473: 8@ 74 C5 BC C541: 28 94 82 36
19 8E C479: 84 2C¢ 18 82 £545: 26 @4 C3 33
86 9t C47D: 13 26 88 78 £549: @A T3 C5 BC
@3 F3 £431: €35 BC 62 13 £5401 5@ DA 67 82
a7 F5 £485: 26 2C A8 19 £s51: 20 12 18 €S
26 89 €499t C5 CE 84 1A C595: CE 84 1F 24
I3 in C48D: 82 51 43 Be £559: 6% 2F 33 11
28 54 C491: 13 @2 8A 83 C550 63 28 2 28
57 4F £495: 78 C5 B9 86 C561: 63 2E Ia 89
75 ia C499: 86 41 B2 1% C565¢ 63 33 34 28
S8 4F C490: 04 BA 20 B3 C56%t 63 3C 2a 1IC
4F 4 C4nl: 88 33 85 63 CSel: 82 it 26 82
IF 98 C4AS: E@ 38 @5 85 C571: 33 26 @4 4%
99 BE C4A9: B4 88 18 10 C575: 59 #3 00 88
88 43 t4nl: C5 92 D6 t@ C57%: 62 @1 94 28
@3 83 C4B1: 28 16 33 @3 CS5TD: @84 14 2C B2
Bg 87 £485: 84 78 C5 BC £58t: 15 79 C5 BB
a7 B4 C4B3: 82 11 26 B4 C585: 82 32 26 @z
75 08 C48D: 58 C3 29 @A C589: 11 96 26 63
87 a8 C4Cl: 1@ £5 CE 84 €590z 67 ZB 84 37
86 87 C4C5: 1B 2C CL 53 C591: 18 C6 9D 98
75 89 C4C9t 59 99 DB &3 €595 ta 11 99 1A
15 75 C4CD: E@ 2B 76 63 £599: 98 63 51 3a
A€ 13 C4D1: £CB 34 A5 71 £o90: @3 71 87 T1
45 89 C405: 48 2C 83 63 C5Al: 48 58 28 &7
a5 @E C409: 84 2B T4 82 C5A5: 14 29 BD 93
42 a7 C4DL: EF 93 Ci 84 E3R9: 99 92 IB 38
47 A7 C4El: 13 @2 @h 98 CSAD: 44 98 59 58
a5 28 C4ES: 59 B4 D6 g4 C5Bt: 91 44 {8 C5
17 93 C4E9: 39 B4 43 21 CSB5: CE 1B 37 78
13 14 C4ED: 87 AB B2 8A £5B9: C5 BC 51 39
13 an C4F1: 18 Al 62 8@ C5BD: 58 78 C5 C2
o i C4FS: 29 7A 2C @4 C5CL: 59 64 BF T4
17 17 C4F9: 62 48 I3 B4 CICS¢ 48 67 4A 3o
26 13 C4FD: 82 38 26 59 C5C9: 83 74 87 26
34 17 C3al: 64 1F 74 11 C5CD: 37 CD C5 88
9E 15 £565: 67 11 38 15 CSD1:z @@ 20 98 8@
G811 C589: 74 27 67 39 £505: 89 68 88 9
£580: 38 BF T4 96 C50%: @9 @@ g8 4@
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FOR HEWLETT-PACKARD HP-71B USERS

CALENDAR PROGRM

The MP-718 has powerful time (YINES) and date (DATES)
functions. These may be used to perform s nunber of useful
tasks, such &8s keeping track of appaintaents (see AW Issue
39), determining the number of daye batween dstes, and <o
forth. However, it is often desirable to be able to quickly
review the structure of a month, whether past, preseni ox
future, to deternine what day of the week a particular day
falls upon, This can be particularly useful to check dates of
weekends, paydays(!), holidays, and so forth.

The short SASIC program provided in the ACCOADANWING
listing mav be used to produce a monthly calendar for any
period between March, 1700, (for checking the past) onup to
Febyuary, 2200, (for checking the future). The version
shown, crafted by tailoring a progran originally subnitted
by Dmarich Auershacher, takes just 516 bytes of nenory space
inthe WP-718.

Once loaded, execute the package and respond to the tvo
pronpts for the “number” of the month {where 1 = January
through 12 = Decenber} and the year. Soon the laveut of the
dasired month will appear on the display. lise the END LINE
key to view each week of the nonth after the calendar heading
{31t TUTF S)appears.

Maturally, if you want to obtain a hardcopy of a nonthly
calendar, just connect to your printer and issue the DISPLAY
IS FRINTER comnand.

- 7{; 15 4 mighty handy progran to have tucked away in your

Progran Calendar for the HP-718.

Exanple dviout From MP-718 Calendar Progren.

>
MONTH
YEAR:
S M
7
14 1

21 2
bt}
e

[ I I A B o TR

4 5
11 12
182 18
25 28

-

t1=123: 7
1885

T W T F
2 3 4 5
318 11 12
16 17 18 18
23 24 25 2B
2@ I
(1-123: 8
1385

T W T F
i
B 7 8 9
13 14 15 16
20 21 22 23
27 28 298 20

S
b
13
29
27

9
17

7
-

31

5 DELAY 8,.1 @ WIDTH 96 @ DESTROY ALL ©

DIM AS{E8)I[2]

8"

==

SEIE

" T1985';B B E=B21048 @ C=365.25

THEN D=D+1

@ DIsP
@ DISF
@ DISP
@ DISP

@ DISP AS(N+ES);

i@ DATA * 17,% 2%, §",° 4~ " 5"~ B 7Y,

|5 DATA © o Bipe 11" " 127, 0Er a8

20 OATA "i7%,"18","19","2@" 21", "22" 23"

25 DATA *25%, 2%, 27" ,"28","29","30" "3

30 FOR N=1 TO 31 @ READ AS(N) @ NEXT N

35 INPUT "MONTH (1-12): " ,'1';A @ INPUT "YEAR:

4D IF A<=2 THEN D=INT(3D.B*(A+13))+INT(C*(B-1})-E @ BOTQ 55
45 D=INT(Z0.G+(A+] })+INT(B+C-E)

52 IF D>146897 THEN D=0-1

55 IF D{=73847 THEN D=D+1 ELSE IF D<=3652Z
£0 D=D/7 @ D=INT(7+(D-INT(D)}+1.43)

65 IF A=4 OR A=B DR A=3 OR A=11 THEN C=30.
78 IF A=1 OR A=3 OR A=5 OR A=7 OR A=8 OR A=1@ OR f=12 THEN C=3!
75 IF A=2

8@ IF A=2 AND B=2090 THEN C=I9

B5 FOR E={ TD D-% @ AF{E+31)=" ~" @ NEXT L
92 FOR E=1 TO € @ AS(D+E+3@)=AS(E) @ NEXT L
Qg pIsP " s M T W T F 57

138 FOR N=1 TO 7 B DISP AS(N+31);" "5 @ NEXT
195 FOR N=1 TO 7 B DISP AB(N+38);" "; @ NEXT
110 FOR N=1 TQ 7 ® DISP AS(N+45);" "5 @ NEXT
115 FOR N=1 TD 7 8 DISP AS(N+52);" “; @ NEXT
120 FOR N=1 TO B 8 DISP AS(N+59);" "5 & NEXT
125 END

THEN C£=28 ELSE IF (B/4=INT(B/4)1+{B/10B<>INT(B/180))=2 THEN C=29

@ DISP AB(ET "
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SOFTUARE CHESS CLOCK

The serious chess player needs a chess clock to tine noves in
tournanent play, but an electronic clock can cost $66 or
nore. If you ouwn a Radio Shack PC-2Z ar Sharp PC-1500 pocket
computer, hovever, you already own a chess clock thanks to
the built-in tine function. All you need to do is to copy the
acconpanying progran into your sachine!

This chess clock has many extras: {1.) electronic
accuracy, (2.) autonatic nove counter. {3.) graphics to shou
whose move it is, (4.) beep to signal key presses and time
defaults {can be turned of f) and (5.) clock can be halted at
any point {automatic pouer-off saves batteries).

Operation

Operation is like traditional chess clocks, but with a
modern twist. Once the program is loaded {save a copy on
tape, of course} proceed as follous .

1. Position the computer so that it rests between the
players lengthwise along the side of the board with the name
plate on the White player's side.

2. When ready, type RUN and press the ERTER button,

3. After your nove, press any key Lo start opponent’s
timer.

Exceptions:

a. Press BRK key to stop the progran.

b. Prass "P” {pause) to stop beth clocks. Te restart
press ENTER button, If the delay is long, the display will
turn off. Do not be alarmed. Uhen ready. press the ON button
and then the ENTER key Lo take up where you left off,

Reading the Oisplay

The diagram below illustrates the display. An arrow serves
as an indicator that points to the player whose turn it is to
fove.

H.MMSS Move X * (White)
* H.MMS55 Move... X {Black)
H = hours
N = ninutas
$ = seconds
X = nove nunber

* = flag indicating < 5 ninutes o a time default
. If you go over the time linit, the computer beeps and
indicates the winner on the display.

Progran Explanation

The following is a line-by-line explanation of the program
listing. Use it if you want to modify the progran or learn
exactly how it operates.

10 RENark that identifies progran.

20 DIMension statement that defines size of characters
used to warn of impending time default {under 5 minutes).
WAIT 0 directive keeps the screen updating,

30 Setsvariables to initial values.

40 Hold graphics characters for left arrow.

50 Hold graphics characters for right arrow.

60 H stands for header. This includes month and day
which is subtracted out in this application.

70 T stands for base time. It is converted to decimal
and subtracted from current time to give elapsed time.

B0 UWis White's elapsed time. To get this you take the
current time, subtract header, convert to decinal, subtract
start time {71}, subtract tine ysed by Black {B) and subtract
the length of any pauses (P).

6 Issue 41  POCKET CONPUTER MEUSLETTER

FOR PC-1500 & PC-2 USERS

906100 These are the time controls. You may need to
change statements 90, 100, 105, 106 and 170, 180, 185 186if
different time controls are used. For example. if time
control is 40 noves in 9D minutes and 30 moves per hour
thereafter, then these lines would becone:

90 IF W1.5ANDK<=40 GOTO 400
100 IF W>2.SARDN<=70 GOTO 400
105 IF W>1,4167AND H<=40 THEN LET X§="="
106 IF W>2.4167AND =70 THEN LET X§=""
170 IF B>1.5AND N<=40 GGTO S00
180 IF B>2.5AND M<=70 GOTO 500
185 IF B>1.4167AND N<=40 THEN LET y§="»"
186 IF B>2.41676ND m¢=70 THEN LET ¥§="»"

1036106 Sets warning flag if douwn to five minutes or
less.

110-125 Formats and prints White's display.

130 Checks to see 1f you wish 1o stop ¢locks.

140 If any key is pressed then loop 1s ended for Uhite.

150 This statement is used to prevent keyboard hounce.
Otherwise, pressing a button on the computer might cause the
display to switch several times before vou velessed the kev.
Not only would this be frustrating, it Jould also destroy the
nove count.

155 Beep used to give feedback that button was pressed.

160-230 Same a5 80-150 except for Black side.

240 Increase move count. Clear warning flags and beep.

250 Continue looping {calculating elapsed time} until
break key 1s pressed. program 1S pauSed, or a taime fault
GCCUYS.

300 REMark.

310 9 = base time used to calculate length of 3 pause.
WAIT causes display to freeze until ENTER butteon is pressed.

320 Display Wnite side and Black side elapsed times.

330 Return to automatic update mode.

340 Compute time of accumylated pauses.

350 Prevents keyboard bounce .

360 Returns to timing loop.

400-450 Sound and visual cua that Uhite side has used
all its time,

500-550 Scund and visual cue that Black side has used
all its time.

Kote: If you want to silence the beep sound, enter the
directive BEEP OFF . Use BEEP OM to restore audio capability.

Additiondl Motes

Here are sofe general comments about the progran.

1. Mo extra memory expansion modyle is reguired. The
progran wili reside in a PC having mininun nemory,

2. “d" signs in the listing indicate requred spaces. Do
not tyvpe the d sign, use the “space™button each time this
$19n appears .

3. Yarning! Do not use the clock past midnight. A false
tine fault will occur.

4. If tournament directors are concerned Wwith the
possibility of cheating, they can compare an entrant’s
pProgran to a naster listing. _

5. A shortcoming of this clock is the liquid-crystal
display which is hard to read in poor lighting, Results are
best when the playing area is well illuminated.

6. Extcute a STATUS 1 to check the accuracy of your
loading. If the snswer is not equsl to 1053, check your work,

The Author

This program and accompanying text is {C) Copyrighted 1984
by John Gltson, 824 Chapmen Drive #9, Colorade Springs, 0
J0%15. 1t is reprinted here by pernission of the author . Hope
811 you chess fans will find {1 useful.

"



Progran thess Clock for the FC-1500 8 PC-2.

10

20

30

40

50

60

70

80

90

100

105

106

110

120

125

130

140

150

155

160

170

180

185

186
187

190

200

210

220

230

240

250

360

310

320

REM Chess Clock, 27 Jan. 84 JIRG
DIM X$(1Y*1,Y5(1}*1:WAIT O
CLEAR:M=1:Y§="@":REM Initialize
L$="081C3ETF1CLCICLC”
R$="1C1C1CICIFIELICO8B”
H=INT({TIME/100)*100

T=DEG{TIME-H)

W=DEG(TIME-H)-T-B-P

IF W»2AND M<=40G0T0 400

IF W>3AND M{=60GDTC 400

IF W»1.9167AKD M{=40THEN LET X§="*"
IF W»2,9167AND M{=60THEN LET X§="%"

GPRINT L§;

PRINT “BEE";USING "##.####" ;D43 W; "GNovel@" ;USING “#4" M,

CURSOR 25:PRINT XS

IF INKEY$ ="P"THEN GOSUB 300
IF INKEY$ =""THEN GOTO 80

IF INKEYS$4> ""THEN GOTO 150
BEEP 1,250,4
B=DEG{TIME-H)-T-W-P

IF B>»2AND M<=40GOTO 500

IF B»3AND M<=£0G0TO 500

IF B>1.9167AND M{=40THEN LET Y§="*"

IF B»2.5167AND M<=60THEN LET Y§="*"

PRINT YS$;

PRINT "@G@";USING “##, #4##";DMS B; " @Mave...";USING "##4";M; B2

GPRINT RS
IF INKEYS="P"THEN GOSUR 300

IF INKEYS$=""THEN GOTO 160

IF INKEYS$<> ""THEK GOTO 230
M=M+1:X§="@":Y$="@":BEEP 1,250,4
GOTO 8O

REM Pause, stop timing

Q=DEG{TIME~H} :WALT

330

340

360

400

410

420

430

440

450

500

310

520

530

540

550

PRINT "GWhite”;USING “##.####":DMS W;"@Black”;USING "##.###4";DM5 B

WAIT O

P=DEG({TIME-H}-(+P

IF INKEYS$<> ""THEN GOTO 350

RETURN

FOR I=0TO 145

BEEP 1,1,4

GCURSOR I:GPRINT RND 127

NEXT I:WAIT

PRINT "#*Time default, Black wins!”
END

FOR I=0TO 155

BEEP 1,1,4

GCURSOR I:GPRINT RND 127

NEXT I:WAIT

PRINT "*Time default, White wins!"

END
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INSIDE THE PC-1350

Aorlin Rober provides more information on the operation of
the PC-1350 pocket conpuler:

BASTC awxecutes slightly taster {by about 4%) than in the 126@ saries,
but, except for loops, tha 1358 is still no match tor the PC-1588.
The four-line display, as one might expect, is a bilt sluggish in
coperation compared to cne-llners.

A 1352, with 16K RAM mxpansion, can be expected to have a slightly
larger program capacity than an expanded (5084, since the 1358's
tokens ara only one byte each.

The 1350 lacke BEEP OFF, Eo you'll have to put up with the c¢hirplng
while parforming cassetta cperations. It aleo lacks display
annunciators for "BUSY", trigonematrlc mode, and PRINT OM. PC-15P@
devotes= might miss TIME, sjxteen-byta fixed string wvariables, and the
RESERVE Mods *menu", but will appreciate being able teo insert and
dalete characters without having to conatantly SHIFT.

The PC-1350 contains PEEK, POKE, CALL, CSAVE M, and CLOAD M, although
thelr operation is not discussed im the instruction manual.

I hava tound a few rather nice teatures of the 1358 that the maqual
neglects to mentlon. 1§ SHIFT is keved pricr to use of the curser
lett/right keys, the cursor will instantly move to the beginning or
end of the displaved lina. Commas separating items in a GPRINT
astatement, ss with the PC-1588, will put blank columns betwaen dot
colymns. And the "&" prafix may be usad with hexadecimal numbers as
targe as &Z54QBEIFF!

1 do have some minor gripes concernlng the prinmter. Tt BREAK is keyed
while tha CE-12&P is busy erintlng, the next print will not
necessarily begin at the laft margin. Lack of TAB complicates
formatting with the printer. And those thermal paper rolls are so
tarribly short--not to mantion expensivel

STORAGE DF BASTC PROGRAM LINES

Each itina of BASIC begins with a two-byte lina number, In hexadecima?l
torm. This is followed by a link byte, which specities the number ot

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 time you enroll.

Enroll ne as & 1985 Subscriber { Issue nurbers 37-44),
$24.001inY.5. (U.5. $30.00 1o CanadaMexico. Elseuwnere
.5. $40.00 payable inU.5. funds against a V.5, bank.)
Enroll me as a 1984-85 Subscriber ?gssue munbers 31-44),
$42.00 in U.S. {U.$. $51.00 to CanadaMex1co. Elsevhere
U.S. §70._00 payable inl}.5. funds against atl 5. bank. )
Enroll ma as a 1983-85 Subscriber {Issue numbers 21-44).
478.00 in U.S. {U.5. $93.00 to Canada/Mexico. Elsewhere
U.5. $120.00 payable inU.5. funds against a¥.5. bank,)
Enroll rme a5 a 1982-85 Subscriber {Issue numbers 11-44).
$102.00in V.5, ($125.00 to Canada/Mexico. Elsewhere
U.5, $160.00 payable in 1.3, funds against all. S, bank.)
Check here if paying by HasterCard or VISA. Please give
credit card infornation helow.

Orders must be accompanied by payment in full.
All checks must be magnetically encoded, payable

in U.5. funds and draun against g U.$. bank.

Name:
AT :
City: State: Zip:
RC/VISA #;
Signature: Exp. Data:
nall this order form to:
B =

POCKET COHPUTER NEWSLETTER
P.0. Box 237, Seymour, CT 06483

FOR PC-1350 USERS

bytes in the remainder ot tha lina, including the terminating @D byvte,
A stop byte, FF, tollows the @D af the last line ¢f the program.

(Thls stop byte is ratained when ancther program !s WERGEd, marking
the boundary between programs. )

STORAGE 0OF VARIABLES

Each nmumaric variable consists of 8 bytes. The first three nybbles
represent the axponent, {n ten's-complement form. The fourth nybble
spacifies the sign ot tha mantissa (B=+, B=-}. The ten digits of the
mantissa are represented [Iin binary-coded declmal) by the third to
seventh bytes, and the tinal byte is always zero.

A fixad string variabte (A% to Z%) baglins with F5, which identifies
the variable as containimg a string., As many a5 seven character codes
may follow, with B@ used to terminate shorter strings.

Cach variabla with a two-character mame, and each array variable, is
preceded by a ceven-byte header, constructed z2s tollows:

Byte @: ASCII rcode for first character of name.
{For the axtanded fiwxed-variable array A( 3, 40 is used.}

Byte l: ASCI] code for sscond charactar of name; zerc if none,
1t an array, 80 is added. If a string variable with onp-
character name, 28 is added; with two-character name, £B.
Byta 2: High byte, siza of remainder of variable or array
Byte 3: Low byte, silza of ramainder ot veriable or array
Byte 4: Dimansion; second dimension it two. 2aro if not an array

Byte 51 Firgt dimension, if two-dimensinnal: zero otherwisa.
Byta 6: Length ot vartable; it an array, length of sach wlement

STORAGE INTD RESERVE WMEMORY

The characters assigned to a RESERVE key follow a code ldentifying

that key. The unused portica of RESERYE mamory is fillaed with zeros.
The codes for RESERVE keys are az follows:

Ar Bl F: B& K: BB 5PC: Fl ¥: FB

B: B2 Gr B7 L: 8C S F3 Z: FA

C: B3 H: &8 M: B0 =: Fa

D: B4 J: BA N: BE V: F&

SEARCHES FOR FPROGRAMW L INES

When a programmed GOTO or GOSUB is executed, a saearch tar a
higher-numbared line will begln at the current location in BASIC.
Searches tor line numbers lower than {or the same as) that of the line
containtng the 4070 or GOSUB begin at tha start of the program.
Searches for tabels always bagin at the start of the program.

FC-1350 BASIC CODES
] B3 £5 ¢ 97 TAN
£ 4RS

& %4 ¢ h i
% 27 69 1 93 DEG
65 38 B 6A § 33 MHs
g kg b
o7 Lol i ACS
8‘3 38 Pt SF ATH
ak S ¢F o A0 D

i Al AND
& 2L 9ir A2 OR
& ELE 730 A3 HOT
Q% ENTER g 72 r g hor
QE i e
g omy 4t kW
i b2 B 75 m A7 P
I i il A5 CIRS
= T
1 I HEF
: ¥ a 7% ¥ A LEFTS
13 Mg 7A x AC RIGHTS
& sl 7B { AD THKEYS
1 ba 3 il AL FI
18 un X 7 } AT MM
12 AT JE ~ B0 RUN
b LD K kel Bl NEW
:a CONT
it LE N 83
i WF o £ gi mg.;
s 0P &2 L1

ElQ g BS LISt
o 52 R 8£ B5 CSAVE
20 sPC 53 s 85 E7 CLOAD
21t 53 T 8 BS MERGE
220 55U £7 B3
21 5 e -

57 v @
5% 5E be N B CLOSE
25 K 59 Y g3 B SAVE
2% Sk 2 & BE LOAD FS spade
29 § 58 [ gﬂ EF CONSOLE Y6 Eaart

E - ; F? dimmord

s gg ? & BOLmAR F& elub
2B+ 35 A % C. DESRIE ¥5 B
e = 5 o £ B !
sEn o " 92 1 ch se=w B "
oF £1 a 3?. ?5; o5 WiIT F2 ¥
ETe 62 b 3 g 26 GOTO m
31 éz < % cos &7 TRoH FE
32 2 &hod GB TROFF ¥
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SHARP ANNCUNCES PC-2500 PORTABLE NOTEBOCK COMPUTER

sharp Electronics Corporation has officially introduced a
new portable notebook computer dubbed the nodel PC-2500).

The unit measures approximately 11-3/4 « §-1/4 x 1-3/4
inches. It sports a full-sized typewriter-style keybeard,
augnented by eight special function keys. A liguid-crystal
display provides four limes of 24 characters per line or &
graphzcs mode containing 150 x 32 pixels. There is also a
puilt-in printer/plotter that can produce text and graphics
in four colors. Its weight is under three pounds.

The PG-2500 is said to contain ROM software enabling it
to be progranmed in BASIC. It alse is reported te contain tuo
applications programs: a spreadsheebstyla "business”
package and 3 database-style "phonpe” directory.

Rechargeable nickel-cadriun batteries are ssid to be
capable of supplying the unit for up to 100 hours at & tipe,
Additicnally, a built-in serial imput/output port enables
the unit to be cornected to other cemputers, a printer, or
gxfernal nodem,

The PL-2500 comes equipped with 5 kilobytes of user RA.
This can ba expandad to a total of 13 kilobytes or 21 kile-

bytes by installing opticnal 8K {DE-2011) or 16K (CE-2021)
penory expansion cards. These battery-backed nenory nodules
are said to be easily inserted or removed from a slot in the
side of the computer, g

The PG-2500 may prove 16 be of special interest to value
added retailers and software vendors. This is because custon
softuare apnlications can be provided on the CE-201R and
DE-20M memory expansion cards. Additionally, since the
PL-2500 apparently utilizes the same CPU as the pocket model
PG-135), the PC-2500 may be capable of serving as a rore
convenient development station for PG-1350 applications,

The price of the new computer in the United States of
émerica is said to be pegged at $395.00, For further
information contact: Sharp £lectronics Corporatlon.
Systens Jivision, 10 Sharp Plaza, Paranus, NJO7652.

HEMORY EXPAMSION MODULES FOR THE HP-71B

Want a lot more RAM in your HP-71B? Contact: AHand Held
Progugts. Inc.. P.O. Box 2388 Charlette. WC 28211. (Tele-
phone {704} S41-1380.} They have a series of modulas that
parnit you to add as much as 96K of CROS RAN or mix RAT and
EPROM. The memory installs in place of the opticnal card
reader.

Photo 29 ExpansionNodules for the lP-715.

— FOR PC-1250/51/60/61 USERS —

KEYBOARD AMD DISPLAY 170 UM VHE PC-1250

RICK Wenger, 6221 - 18th Avenye, Kenosha, ¥T 53140 is the
provider of thls article. He wishes to precede the article
With the following disclaimer:

Although all routines presented here have been tested
and run (Sometines for several days) on & PO-1250, thare can
be ne guarantee that your PL-1750 will be the same. It Is
Lhus possible that you might do harw Lo youtr computer or
connected peripherals by tryving these routines. It Is a
healthy precaytlion, When experimenting with 10 to be reagy
Lo use the RESET button at a moments notice.

In particular, you should be careful about sending
autput signals to a device at any rate faster than it is
nornally required teo process. As an exanple, Tonce set yp &
dogp to turn the display on and of f 8s rapidly as possible.
Yoon execullon, the top foulr rows of the lerft halr of the
display became extremely dark, whlle the rest of the display
remained off. I guickly Issuved a RESET, but a "shacow”
remained In the upper left-hand corner of the Jisplav for
more than g week. If I had not reacted so guickly. I might
well have Iost some segronts of the display.

Re careful’ Aoply the Information contalned herein at
Four onn rrsk,

About the Keyboard

You can sense the keyboard from within machine language
programs. The accompanying chart may be viewed as the
electrical arrangenent of the keyboard. As an exanple, if
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604 is output through port G and £00 is output through port i,
and an INARKBD instruction is invoked while the letter H ey
is pressed, the value &40 will be loaded into the CFY’s
accumilater. The following i$ a brief program, (in twe
parts, a BASIC portion and a machine lanquage section} that
wWill enable you to verify this information on your unit.

BASIC portion of the "key sense” progyan:

100 "KEY SENSE™ INPUT “C? “;C."D? ";D:POKE CO2FE, C.D

110 CALL 60300 PRIRT “A= " PEEK GC2ZFC: GOTO 160

Nachine language portion of the “key sense” progran:

NNENONICS COMMENTS ADDRESS MACHINE CODE
LOW CZFE  Lloadporist G300 IDC2FE
LDP 5C and B with 0303 125¢
LDI(P)(H } values from BASIC. (305 14
Send {306 50
auT D strobe signals. 307 1]
LOOP INAKBD  Mait for (3o 4G
CPA GG key to be £309 67 00
RZ5LOOF pressed. ¢loB 3904
LOWCZFC Stotre contents G300 10C2FC
1D{W}Y& of accumulator to (310 52

RTS {C2FC} & exit. G311 37

Note that this “key sense” routine communicates with the
user in decimal rather than hexsdecimal. (All you really
need to know is that 16d = 10k, 32d = 20h, 644 = 40h and 1284 is
equal to 80h.)

Once we know how to sense the keyboard, we can write a
routine to return the character code of any key that is



Chart Port ¢ and [ Qutputs ihen PO-1250 Keys Are Pressed.

00-04 00-02 00-01

10 oEF surFr \j «
20 Q W E R T
0 A 3 D F

80 hd X G Y B
02 8 9 L 7

08 S 153 / 4 P
04 2 3 2 1 =
a + -

01-00 02-00 0400 08-00

10-00 20-00 40-00

>

¥ U I

H J K L

N M SPC ENTER O
&

pressed. This is not necessary, however, since such a
routine in already available in the ROM of the PC-1250. The
roytine that I call "KSCAN" begins at address 1F44, Chances
are that a similar routine exists in the PC-13%0G and other
pocket computers that use the same kind of CPY chip. The
character codes returned by this K5CAN rodtine are not in
ASCII format. They are the codes shoun in the acconpanying
tabie. (Most of these codes were originally pub}.uhea in
Issue 26 of AO¥.)

fbout the Display

The display memory of the PC-1250 is split inte two parts.
The left half of the display is controlled by bits in
addresses FB0O - F83B. The right half by bits 1n addresses
FBA) - F878. The right half is ordered in reverse fashion to
the left as far as memory addressing is concerned. See the
acconpanying diagran for a napping illustration.

To facilitate discussion, I have nunbered the colunns of
LLD dots from 1 to 120 decinal going from 12ft to right. You
can conplete your understanding of the display using the
simple {two-part) progran provided next. The first pertion
of this routine 1s 1n BASIC:

200 "DISPLAY TEST™ IMPUT "ADDR? ":A

Diagran Memory Nap of the Qisplay Bits for the PC-1250.

210 THPUT "BYTE? ":B
220 UAIT O:PRINT *“:POKE &, B:CALL EC320:GOTO 200
The second part is in nachine language:

MMENONICS COMENTS ADDRESS NACHINE CODE
LDPSF Turn C320 12 5F
LDAOL on c322 az ol
EXa (P} the L34 DE
OJTF display. £325 DF
SNOP bo nothing £326 4b
SNOP for ashot time. Cha? 40

LL INO8 Wsit fory BRE 328 68 08
RISL1 key to be pressed. (324 3903

L2 INOB Wait for BRK o320 6B 08
RICLZ Key Lo release, C3ZE 2903
R1% Exit Lo BASIL. G330 37

To try this routine execute RUN 200, Enter a valid
display address and a byte in the range £00 - G7F . Use the BRK
key 1o exit the display loop. After you have tried several
dispiay addresses. vou might want to see LT you can modify
the BRASIC part of the progran to allow input of the display
coluan numbers instead of sbsolute addressas.

You may notice, when running this progran. that the

HID-PGINT
: - 5 LR LWELY Sy
) 1 12:i1..5:6/66666 66667 77 i7..0i01 11111 11112
COLURNS: 12345 67890 12:3..9:0¥12345 67890 12:{3..8:90 12345 67890
BF o i o pan s S Lo om0 mue w Do memewimen wve
I 99w 5% .00 : | or crcesomes mes s : R
8IT 7 S — g L o memmmmw S s : v mewasEAT TR
PLAGES: 3 . .. .. ..... ot S : -
R O, - e 21 D mEmmE SR

5 . . i P : :
6 e . { e N ; o on mOSEOE  EEE

. : : :
FFFFF FFFFF FF:F..F:F FFFFF FFFFF FF:F..F'FF FFFFF FFFFF
NEMORY 88888 38888 883 8.8 8 8858688 888888 88 3.8 88 88888 58888
. 800006 00000 00 0.3 3 77777 77777 77 6..4 44 44444 44444
LOCATIONS: 03234 S6789 AB C..A B BAOS7 65432 10 fF..¢C BA 98765 43210
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Table Ar-1750 (haracter Lodes.

00 Enter hz 3
02 CL Ly
07 BRK 45 5
09 Shift be 6
0A DEF L7
oc ¢ L8 8
oD | Lg g
OE »= ha
OF - Lg E
10 : (insertion) 4E e (underscore)
11 Space
12 " ;; 4
= 4 55 €
14 sk D
15 # 55 E
16 % 56 T
17 ¥ 57 G
18 § 58 #
19 = 59 1
14 SA T
18 5B X
1C 3 ¢ L
1D :
1R @ SO M

E N
IF & 2
355 o 5F O
3 ) e
= = 62 R
33 < 63 S
34 =

6% T
25 + 65 U
% - 66 v
37 = 67 W
38/ 68 X
Lo o EA Z
4 1
L 2 FF no key

display is noticeably weaker than the one you rormally see.
This will be particularly so if you are using & weak set of
batteries. ; g

One way to perk up the display when rurning the routine
is to insert a REFR an instruction in the display loop.
Change the machine language portion of the routine by doing
the following: POKE £G326 G4AE, £AD and then POKE GC32B,805.
Try executing the progran now. Do you like what you see? Can
you figure out why the display dins when you press the BRK
key?

" Even this improved display did not satisfy the people
who developed the ROM in the PC-1254, Hake a few nore pokes in
the test routine as follows:

POKE 60323 605

POKE 60326 668,801

POKE £0328,006 3

This will cause the machine language portion of the
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display to be as fellows:

HNEMOMICS COMENTS ADDRESS NACKINE CODE

LOP SF Prepare 6320 125F

LDA DS pottF. 6322 0205

EXA(P)Y Turnslow (324 DB
DISPL QUTF display on. £32% BF

INOL Super-slou mode. ©£326 6B 0L
IN OB Stay indisplay C328 68 08
RZSDISPL until BRK occurs., C32A 39 06

L2 INOQ8 UYait for BRK c32¢ 68 08
RICL2 key 10 relgase. C32E 2403
RIS Exit to BASIC. G330 37

This routine puts the display loop into & “super-slow”
node that crawis aleng at just 7.4 loops per second. AL this
rate the display appears to wink about every half a secord.
If you replace the first IN 08 directive with a couple of
SNOPs, vou Mill see the phenonena disappear.

The display routine provided in the RN alternates
between using the "super-slow” node and the REFR nn nethod of
display nmaintenance. Yhe method used depends on whether or
not a key is being pressed. .

Here are a feuw other useful ROM entry points that can be
of use in handling the display:

At address £11A1 is a routine that dunps the contents of
the display buffer (at addresses SL7BO - £C7FF) to the
display memory. It utilizes the character bit mape that are
At addresses L4464 - 645DA,

At address 61005 is a routine that maintains a mice
display while scanning the keyboard. Uhen & key is pressed. A
is loaded with the appropriate code and contrel returns to
the calling progran,

The following short progran can be used to fill the
screen with the character specified by touching any key:

ANERONICS COMNENTS ADDRESS NACHINE CODE
LDU C6DA  Supress 340 16C6 DA
OR{NY Bl cursor 0343 b5 Ot

LOA "SPC" Use tocleardfr (345 02 il
FILBF LOH C780 Fill bufferwith (347  1GC780

LDC0Z3 23 decimal {con- C344 0017
LOO{WY A tents of the acc.} C34C 1F
DEA If ENTER kay is ¢34D 43
FCC CONT  pressed, then o34E 2402
RTS exit this routine. €350 37
CONT SSBTD Call RON routine  £351 Flat

$5OHOLD  Gall ROM routine €353 FOO6
REV FILBF Loop back C355  2DOF

To start this routine, sinply call &£340. To exit, hit
the ENTER key. Implementing SHIFT status will cause it to
sustain until SHIFT is pressed a second time. Be careful
though, some non-displaying shifted character can cause a
crash. {(Use the RESET button while depressing a key teo
recover from such & crash.)

If you want to do a little creative work on your oun, vhy
0ot se¢ 1T you can write a progran that allows the usel to
design a unique character and have it nove around the display
under control of the left/right cursor movenent keys? Be
sure to lnclude provision for esceping fron the progran
(without having to use the RESET button)?

Some Additional Infornation for Nachine Language Buffs

The information in this section provides additional under-
starding of the PE-1250 fron a machine language point of
vieu.

Tha operation of tha ON/RSV/PRO/RUN/OFF suitch has been
discussed previously. It is alse important to realize that
flipping this suitch to the OFF position defeats the BRK key.
Thus, 1f the conputer is in a machine language loop and you
fiick this suiteh to OFF, the 1oop will keep repeating. But,
the instruction IN 08 will no longer sense the BRK key {by
clearing I when BRK is pressed}. If you subsequently turn the



switch back on, abrief BRX pulse will be sent out. This pulse
oan be recognized by an IN 08 instruction.

Pushing in the RESET button on the back of the PC-1250
interrupts nornal sequential operations and restarts the
CPU from address G. Analysis of the start up routine
indicates that the directive IN 40 checks for continued
pressing of the RESET button. It does this by clearing the Z
flag when RESET is closed (doun). However. this is not
possible to test experinentally.

A BRK pulse will also restart operations fron address 0
when the CPU has been shut down by cutputting 08 through port
F. The CPA as well as RAN mencry is preserved through
power-down/power-up.

Once the RESET button is released, the PC-1250 has mo
apparent way of knowing shether start up was caused by the
RESEY button. cycling of the OFF/0M switch, or using BRK
after automatic power-off. Thus, it appears to be the method
of poder-doun that the PC-1250 flags {to itsalf) by leaving
the CPA in various states, that determines whether the
display cones back, whether progran nenory is preserved, and
50 forth, You can verify this by using the RESET button after
an automatic power-off condition. There does not appear to
be any need to hold doun any other keys. Progran, data and
display are retained.

‘fou right 1earn nore sbout the nethods of powering doun

by studying the following ROM entry points:

G1EA3 - autonatic power-off routine.

GAAST - OFF switch power-down routine.

The Appendix in the PC-1250 Manual gives the following
“last resort” RESET procedure: "Push the ALL RESET button in
for about 10 seconds. This should clear any problenm...” In
fact, you can hold the RESET for 10 seconds or 10 minutes in
sone instances and it will have little effect. A better
procedure 1s as follows. Hakes sura the slice switch is set
Lo the RN position. Push the RESET button firmly and then
release. Push the RESET button a second tine and release. If
this does not clear up any problens. then check your power
SOUICe.

Tha regular high pitched BEEP sound can be generatad by
outputting the value 30 through port F. This produces a high
concert B pitch. Sending the value 20 will provide 2 tone
that is about an cctive lower.

It is possible to create many other tones by tightening
the beeper {10 cut through port F) and slackening the beeper
EBO out through port F) within a precisely timed progran

machina language} loop.

The CPI) is capable of sensing two different internal
clock signals. IN 01 clears the Z flag approximately every
half-a-second. IN 02 clears the Z flag approximately every
wio Allliseconds.

FOR HEWLETT-PACKARD HP-71B USERS

PROGRAN FOR SOLVING TRIANGULATION PROBLENS

Surveyors and architectural engineers of ten need to find the
selutions to problens invelving triangles. This progran can
assist those dealing with such tasks. If you give it three
parts of a triangle, including at least one side (see the
acconpanying diagram), it can generally find the remaining
side({s) and angle{s}.

Once the progran has been loaded into your WP-718, just
respond to the prompts to utilize it. Unknown parts are
designated by using the self-prompting value of zero. You
can check that you keyed the progran in correctly by
verifying that the program has a byte count of 1319. Then
confirm propey operation by executing the progran using the
inputs shown in the accompanying exanple. You should get the
sane output resclts.

This progran was adapted for the BP-71B fron & progran
originally subnitted by #orlin Rober.

Diagran Jesignated Sides and Angles of 2 Irrangle.

/A

Exanple {peration of the Triangles Progran.

SIDE A7 5

SIDE B? 9

SIGE C7 B

ANGLE A? 25

ANELE B? @

ANGLE C7 &

st OF 2 SOLUTIONS:
SIDE A= 5.00e#
SIDE B= 8.53393

SIOE C= £.2200
ANGLE A= 35,2000
ANGLE B= 78.4@47
ANGLE C= RBE.5353
AREA= 19,5918

Znd SOLUTION:

SIDE A= 5.0000
SIDE B= 4.56B7
SIDE C= £.0006

ANGLE A= 35.0000
ABNELE B= 31.53&3
ANGLE C= 113.4847
AREA= 10,4783
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Progran Selving Iriangles on the P-718.

1@p DELAY B,.!' B WINDTH SE & OESTROY ALL @ DEGREES @ FIX 4 2 DIM A(E)
11@ INPLT "SIDE A7 " @'4Acl) B IF AC1)=0 THEN 128 ELSE I=i

120 INPLT "SIDE S AL2) B OIF A(Z)=8 THEN 133 EL3E T=Ii+Z

1320 INPUT "SIDE "Rt A{TY @ IF AC3)=0 THEN 148 ELSE TI=3-1

142 IF I=0 :

@ ELSE I=1
2 ELSE J=J+42
@: ELSE. d=3=d

PER INPUT
YED INPUT

LRt yA(AY BOIF AL4)=0 THEN |
L. "@ ARy B OIF ACG =@ THEN

170 THPUT “ANSLE 7 ¢, '2°;ALB) & IF ALE)=0 THEN |

180 IF At 1=0 THEN 2D

200 1L =9R-Al4-AIGI-ALE+ED B IF L0 THEN 708

2IR A(J+3:= B FOR K=t TO 3 & IF Y<»I THEN ACKI=SIN(ACKA311+ACT )/ SINY

220 WNEXT K @ GOTD B@Q

RO IF JI=1 THEM 4080

10 B=@{J) & H=R(E-I-J) B L=A{J+3: & IF H*SIN{L)»0 THEN 700

20 M=ASK{H=SIN(LI/6) & A(9-1-J0)=M & IF L+M>=180 THEN 720

ZI0 ACI+Z=18B-L-M 8 ACT y=G+SIN(L+M}/SIN(LD

248 IF BrHaSIN(L) AND H:G THEN PRINT "1zt OF 2 SOLUTIONS:" @ N=!

Z50 L0070 E2@

IEQ A(O-1-J)=18@-M & A(I+3)=M-L & ACT1=G#SIN(M-L>/SIN(L}) @ N=@

Z70 PRINT “2nd SOLUTICH:" & GQTO GOO

492 L=A01+3} & FOR K=4 T0 B

1@ IF #<»1+43 THEN 6=A(¥+3) B H=A(8-I-K) & A(K =00

428 IF H<{»6+008{1 ) THEN ACKI=ATNIG*5IN{L )/ {H-G*COSL )

430 IF -ALK) THEM A(K =188+A0K)

440 NEXT K B A{I)=SOR!G*G*SIN(L I#SIN(L I+ {G+COS(L-H#(G>00SILO-H)) @

SB0 IF (ACT YA I-ALZ I I (AT JHALEI-ALD 1) (A(Z A3 A0 110=0 THEN 700

BIR AL AT=ACSI (A2 A2 IFACE A -AL T pxACT 1/ I2#AlLxAIE 1))

G20 A({S)I=ACSI{AC J+ALT J+AIEI+A(I A2 IxACZ )/ LI+ALTIsA13D )

3@ A(E)=ACS AT )AL +AI2 AL 2 1 =ALT AL 1/ (2AC T IxATZ ) 1)

EOR K=.5xA(13+A(21+SIptA(B)Y 8 PRINT "SIDE A= "iAC1:

§1@ PRINT "SIDE B= ";A(Z})

E2@ PRINT “SIDE C= "“;A{3)

63@ PRINT "ANGLE A= ";f(4)

G4@ PRINT "AMGLE TyAals)D

BH@ PRINT "ANGLE O= “;A(EB)

BB PRINT "AREA= "R

E76 IF N THEM 258

EE@ ENDG

7aE PRINT "NO SCLUTIONY

8
-
i

g

Fap e
]

ALI+3 )}

GOTO God

FOR PC-1500 & PC-2 USERS

BOULING SCORE KEEPER

Here is a program that will take care of score keeping during 3] SUE .—El—.auﬁmz

a bowling game. When started. the program prompts for the i 2 | A

numbar of players and their names. Use the nain player menu i R e e N B

thersafter to select a player vhose score is o be updated. Jipae Z %f’ 43 51| =8| 68 87

If you make a player selection error, enter a score greater = S 2 L] L[ Lt ;

than 10 to return to the renu, You need at least an 8K renory G e R RER B |

nodule and a printer/plotter toutilize this progran. Fi sAmM | 18] 27 a . | L\
The program was provided by Robert Sincick, 9610 5.¥. M JRE: Ji ' l

favies Road, Beaverton, (R 97005,
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Progran Bowling Score Kevper (PO-1500/P0-2).

1000
1605
101¢
1020
1630
1040
1050
1060
1070
1080
1090
1160
110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
12740
1280
1298
1300
1310
1320
1330
GOTO
1340
1350
13640
1370
1380
1330
14048
1410
1420
1430
1340
1450
1460
1470
1480
1490
1500
1518
1620
1530
1540
1550
1560
1570
1580
1590
1800
1610
1620
1630
1640
1650
1680
1670
1680
1690
1700

1710
1720
1739
1740
1750

"HOWL"REM ROWLING SCORES GRAPAICS VERSION 5/13/84, RY BOR SINCICE
an

GRAPH :CLEAR

"IN"INPUT "HOW MANY PLAYERS? “;N:IF N>GGOTO "IRN"

DIM N${B):DIM P(6,14):DIM B(B,2):DIM W§{0)*26

FOR X=ITO B:FOR Y=11TO 12:P(X,Y)=1:KEXT Y:NEXT X

FOR X=1TO 6:FOR Y=13TO 14:P(X,Y)=D:NEXT Y:NEXT X

WAIT O0:FOR Z=1TO N:PRINT "PLAYER NO.";{Z):;" IS5:";

INPUT N$(Z):CLS :NEXT Z

CSIZE 5:LPRINT "BOWLING":GLCURSOR (0,-150):S0ORGN :CSIZE 2

FOR X=0TO 216STEP T2

LINE (%,100)—(X,-410):LINR {((X+36),-410)-((X+36},100):NEXT X

FOR Y=0TO -360STEP —-72:LINE {0,Y)-(216,Y)}

IF ABS Y>=3B0GOTO 1140

LINE (216,(Y-36))-(0,(Y-36))

NEXT Y

Z=1:¥0R X=182TO 2SYEP -36

GLCURSOR (X,100):ROTATE 1:LPRINT USING "&A&L&LAL";N${(Z):Z=Z+1:NEXT X
FOR ¥Y=-36T0 -3GO0STEP -72:FOR X=18T0 198STEF 36

LINE (X, ¥)—(X,{(Y+18))-{{X+18),(Y+18)):NEXT X

FOR X=216T0 36STEP '-36

LINE (X,{Y-18))-({(X-18),(Y-18)}-((X-18),(Y-36)):NEXT X:NEXT Y
¥=-360:FOR X=149T0 198STEP 36

LINE (X, ¥)-(X,(Y-18))-((x+18},(Y-18})

LINE (¥,{VY-18))-(X,(Y-36))=({X+18),(¥-36)):HEXT X:GLCURSOR (0,0)
W$(0)=" "+LEFT$ {N${1),3}+" "+LEFT$ (N${2),3)+" "+LEFT$ (N$(3},3)}+" "
WH(D)=WE(O0)+LEFTS (N$(4)},3)+" "+LEFTS (N${5),3)+" "+LEFT$ (N$(6),3}
CLS :USING :WAIT O:PRINT W$(0};

C$=INEEY%

C=ASC (C$}:IF (C<C17)+{C>22)THEN GOTO 1270

c=C-16:IF P(C,0)=1REEP 4:GOT0O 1260

WAIT 00:CLS :PRINT N${C};" F-";P{(C,11);" BALL-";P{C,12};" ";
INPUT B{C,{P(C,12}))}

IF P{C,12)=1LET B{C,2)=0

IF (B(C,1)+B{C,2))>100R (B(C,1}+B{C,2))}<0BEEP 1:CLS :PAUSE "WRONG INPUT '~

1264

IF P(C,12)=1G0T¢ "FF"

GOTO "PFST"

“FF I¥ P(C,11}=1GOTG *ST?"

GOTO "PFSP™

“"PFSP"IF P(C,13)=1GOSUR "ACB":GOSUB "PLF":GOSUB "RSM":GOTC "ST?"

GOTG "PPFST"

"ACB"P(C, (P{C,11)-1))=P(C,{P(C,31)-2))+1048(C,1): RETURN
"RSM"P(C,13)=0:RETURN

"5T7"1F B(C,1)=10G05UB "SSM+1":GOSUB "PST":GOSUB "SBM1":GOTO 1260
P(C,12)=2:GLCURSOR {0,-400):G80T0 1260

"PFST"IF P(C,14)=1GOSUB "CF-1":GOSUB “PLF":GOSUB "SSM~-1"

GOTO "SP?"

“gp?"IF R(C,1)+B(C,2)=10GOSUB "S5M":GOSUR "PSP":GOSUER "SEMI™:GOTO 1260
GOSUB "CF”:GOSUB "PFS":GOSUR "SBM1":GOTO 1260

*PPEST"IF P(C,14)=2G0SUB "CPPF":GOSUB "PPPF":GOSUR "SSM~1"

GOTO "ST?"

“PSTPCOLOR 1:Z=18:¥=216-({(C-1}%36)}+18):1F P(C,11)=11LET Z=36

IF P(C,11)=12LET Z-54

FOR Y=((-36%P(C,11)+Z))T0 ({-36%P(C,11)}+(Z-18))5TEP -2

LINE (X,¥)-((X+18),Y):LINE ((X+18),(¥=1))=(X,(Y-1))

MNEXT Y:GLCURSOR (0,Y):RETURN

*CF-1"P{C, (P(C,11)-1))=P(C, (P{C,11}-2))+B({C,1)+B(C,2}+10;: RETURN
"PLF*GLCURSOR - ((217~(364C) ), {83-{364P(C,11)}))}

LPRINT USING "####";P(C,(P(C,11)~1)}:IF P(C,11}-1-19GOSUB "LF"

RETURN

"CF"P(C,(P(C,11)))=P(C,(P(C,11)-1))+B{C,1)+B(C,2): RETURN
"PFS"GLCURSOR ({217-(363%C)),{47-{36%P(C,11})}}

LERINT USING "###3";P(C,P(C,11)):IF P(C,11)=10G0SUE "LF"

RETURN

"SBM1“P{C,12)=1:P(C,21)=P({C,11)+1:GLCURSOR (0,-400):COLOR (:RETURN
“E5M+1MP(C, [4)=P{C,14)+1: RETURN

"SSM"P{C,13)=P{C,13)+1: RRTURN

*$SM-1"P(C, 14)=P{C,14)-1: RETURN

"PSP"COLOR 2:X=216-{{{C-1}%36)+18)

¥={(-363P(C,11)+18)}:Z-18:FOR G=1TO 18:LINE (X,¥)-{(X+Z),(Y-18)):2=2-1
LINE ((X+Z),(Y-18)}—(X,{Y-G)):NEXT G:GLCURSOR (0,¥Y-18):COLOR 0:RETURN
"CPRF'P(C, {P(C,11)-2))=P(C, (P{C, L) -2))+P{C,{P(C,11)-3))+20+B(C,1): RETURN

"PPPFY"GLCURSOR ({217-(36%C)), (119-(I6%P(C,I11))))

LPRINT USING "“####";P(C, ((P(C,11))-2)):IF P{C,211)-2=10GGSUE "LF"
GLCURSOR (0, (72-{36%P{C,11)))):RETURN

"LF"COLOR 3:GLCURSOR ((217-(36%C)),-355):LPRINT USING "####";P(C,10)
P(C,0)=1:GLCURSOR (0,-400):COLOR 0:RETURN
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DISPLAYING GRAPHS

Using this program, the Sharp PC-1350 can display the graph
gf an equation given in either rectangular or parametric
orn.

the equation to be graphed must be entared into the
progran, beginning at line 100. As an example {included in
the acconpanying progran listing), to graph ¥ = SIN X, line
100 would bé: 100 Y = SINK.

8¢ sure the PC is set to the DEGREE mode. Then RN the
progran. In response to the query “TYPE (R/P)?™, enter R,
since the aquation to ba graphed will use rectangular coor-
dinates. Use 0 and 360 as values for HMINX andMAX X. For HIN Y
and HAX ¥ use -1 and 1 respectively. (Thase inputs deternine
the portion of the plane that is to be included in the graph.)
In response to the query “RATIO, W/H?", enter 2. This will
nake the width of the graph twice its height. {A raticof 5
would widen the graph to fill the entire display.} The
dicplay will then plot a sine curve on the display, with the
¥- and Y- axes included.

The ellipse determined by the parametric equationg
expressed as X = 2 cos t, ¥ = §in t nay be plottad by entering:

100 ¥ =2"C0S T

116Y=%IkY

For this case, enter P in response to “TYPE R/P?", Enter
NIN T and NAX T values of O and 364, Use 30 for “NO OF INCR™
(the nunber of increnents to be made to the value of T), Use
-2 and 2 as #inimun and maxinun values of X, Use -1 and 1 as
the values for Y. Specify aU/H ratio of 2. Observe the graph.

fwailable Only by Prepaid Subscription for a Calendar Year
Pariod (January - Decenber ). You are sent back issues for the
calendar year to which you subscribe, at the tine you enrell.

Enroll me 2s a 1985 Subscriber {Issue nunbers 37-44).
$24.00 in 0.5, {U.5. $30.00 to CanadaMexico. Elsevhers
U.5. $40.00 payable in 0.5, funds against 2 U.S. bank.)
Enrell me as a 1984-85 Subscriber (Issue numbers 31-44).
$42.00 inU.S. (U.5. $51.00 to Canada/Mexico. Elsevhere
U.5. $70.00 payable in Y.3. funds against aU.S. bank.)
Enroll me as & 1983-85 Subscriber (Issue numbsrs 2i-44).
476.00 in 3.5, (U.S. $93.00 to Canada/Mexico, Elsevhere
1.5, $120.00 payable in U.$. funds against 2 U.$. bank.)
Enroll me as & 1982-85 Subscriber {Issue numbers 11-44).
$102.00 in U.S. ($125.00 to Canada/Mexico. Elsawhere
U.5. $160.00 payable in U.5. funds against al.$. bank.)
Check here if paying by Nasterfard or VISA. Please give
credit card information belouw.

Orders nust be accompanied by payment in full.
A11 checks must be magnetically encoded, paysble

in 1.5. funds and drawn against a U.5. bank.

Nape:

Aoy :

City; State; Zip:
HO/VISA &)

Signature: Exp. Date:

Axrl this arder farm to:r

POCKET COHPUTER NEWSLETTER

P.0. Box 232, Seymour, CT 06483
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FOR PC-1350 USERS

Polar-coordinate graphs may ba treated ag paramatric
forms. Te plot the three-1leaf rose having the polar eguation
T = cos {theta), consider T as the synbol for theta and enter
the lines:

100 R = OS5 (3*°T)

110K =R COST, ¥Y=R"SINT _

(i.ine 110 converts polar to rectangular coordinates for
plotting.) .

Sat T Aininun to 0, naximua to 360, with S0 1ncrenents.
Set, X to go from -1 to 1 and the sane for ¥. Use aW/L ratio of
1. datch the graph plot on the screen.

You can experinent to you heart’s content with various
equations, using different numbers of increments, W/H
ratios, and so forth. In many cases you will find that the
linited resolution of the display prevents curves fron being
as smooth as one Might desire. In spite of this, the PC-1350
and t.t;i.s progran is able to supply an approximately accurate
grapht
This progran supplied by: Aoriin Rober, 407 North Ist
Avenue, larshalltown, 1A 50158,

Progran Graphs on the Sharp PC-1350,

1@z INPUT “TYPE (Rs/P2}? °
0%

11:IF G$="P* INPUT “MWIN
T? YSE2"MAX T2 “:F

12:IF G$="P" IHPUT “"HO
OF INCR? “iH .

132 INPUT “MIN ®#? “3As*M
AX K7 "B

{4 IMPUT *MIN ¥7? "3Cs"M
AR Y? *iD

152 INPUT *RATIO» WsH? ~
il

20: K=39%Ly HX=K/(B-A) : ¥Y
=23/ (C-0) s HK=—A%HR+,
Ta¥YK=—Dx*¥Y¥+.5¢ CLS :
WAIT @

ZO:LINE (HK.B)-(HK,38):
LIRE (@:¥YK)-(Ks¥K>
48: IF G$="P* LET H=(F-E

/N T=E: FOR I=8 TO
N: GOSUB 188:=T=T+H:
NEXT I: HalT :
GPRIMT = CLS = END

SB:H=(B-A)/KsX=A: FOR 1
=3 TO0 K: GOSUB 16B:X
=X+H: HEXT I: HalT =
GPRINT : CLS ¢ END

198:¥= 3IN X

28BIPSET (HX*X+HK, YY®Y+Y
K): RETURN
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-~ FOR PC-1250/51/60/61 USERS —

Al ADDBDUN 10 THE PC-1250 RANAL
Rick Venger, 8221 - 18th Averise, .A’mm M 52140, thinks

the “Student Computer Handbook™ packed with the PG-1250
could use the following updating.
Strings and Stuff

Subscripts for one or tso dimensional arrays ray go fron the
value 0 to 255, ot Just 1 to 255. Thus, a statement such as
DIN C{4,3) sets up an arTay of 5*4 slements. It consequently
uses up a total of 5*4"8 bytes plus 6 bytes for the array
header information, yielding a total of 166 bytes. This is
far nore than the 96 bytes indicated on page 96 of the nanual .

The “axtended memory” A-subscripted variable can be
dimensioned in the implied nanner of: A{29)=expression. In
fact, just asking the computer to PRINT A({29) has the effect
of creating three new variables: A(27). a{28) and &(29).
Inplied dimensioning of thiz type also has the effect of
creating six hwader bytas. Thus, the number of bytes used in
this example would be 378.6=30. At this point {unlike a
regular B through 2 dinensioned varisble) the A-subscripted
varisble can still be re-dimension2d in the upward
direction. A statenent such as PRINT A(36) or AS{40)="TEST"
is all that it takes. Byt, if at this point in time you nake a
regular DIN statement {such as ODf 85(10)). vou set an upper
linit to the A-subscript equal to its currant value. This
upper linit can not be revised without first invoking the
CLEAR statement or RUN command .

It is interesting that the PC-1250 is a bit too easily
confused as to the work space required to concatenate a
string. Nost AO¥ readers are aware that there is an 80 byte
linit to the length of & concatenated string ingusad &Pc
BASIC. But, suppose dimensioned variables 05(0) and D3(1)
each have a of 50 characters. The PC-1250 will refuse
to print LEFT$(D$(0),31))~LEFT$(03(1),1)). This statenent
brings ERROR 5 because 31+LEN{D5(1))>80, even though only 32
bytes of work space are actually required!

Cassette Oparations

A featurs not mentionad in the menusl is the ability of a
password to be associated with the CSOWE conmand. The
statenent CSANE “TITLE", “PASSU™ will save the current
progran 1n memory onto tape with the filename “TITLE". On
CLOADINng the program back into a PC~1Z50, however, the user
#ill nesd to use the statenent PASS "PASSMH™ in order to
obtain alisting.

Anather fact not nentioned in the manual is that CSAVE

nay be used in the RSV mode to store the contents of RSV
nemory on tape. You may, at your option, give your RV key
assignments a file nane and CSAVE then on tape with the PL in
the RSV rode. You can then CLOAD these assignments back into
the computer at a later date using the CLOAD conmand with the
PC in the RSV node!

fny passuord is ignored if it is associated vith CSANE in
the RSY aode. 1f you attempt to CLOAD a reqular progran while
in the RSV mods, you will obtain an ERROR 6 nessage. If you
attenpt to CLOAD a RSY file into program memory, you will
obtaln useless data.

™he descriptions of the PRINTF and THPUT# statenents in
the manual appear to be incorrect and nisieading. For
exanple, PRINT# “FILENAME"™ doas nof save all data in the
computer onto tape. It only saves fixed variables A throughl
plus any A-subscripted variables. There is no single
statament that will save all dataontc tape.

Additionally, the statement PRINTS "FILENANE™; VARIABLE
NAE does not save just the contents of the specified
variable. It saves all A-subscripted variables starting
fron the naned variable and continising on up. This statement
format does not work at all for regular dimensioned
varisbles.

However, reqular dimensioned varisbles may be saved
using the forn PRINT# "FILENAME™:V{*) or PRINT# "FILENANE";
V§("). The statement INPUTER “FILEWMIE™:R(") or INPUTH
“CILENAME“:KS(*) will then load the data into the
asppropriate X or X$ array elements provided that X has been
dinensioned appropriately and that the data types natch,

Fixed, extended and dinensioned variables canbe sent to

together under one file nane when using the PRINT#
statenent by separating the varjiable nanes with connas. They
can later by loaded into the conputer with a sinilar
INPUTH statenent. However, the pseudo-variable nane 3(") is
not permitted {as it is on the PC-1500) to store all
dinensioned variables with a single specification.

The C3AVE, CSAVE N, PRINT# and INPUTZ statenents nay all
be used in 4 BASIC progran. CLOAD, CLOAD N and HERGE nay not
be used with a progran. CHAIN must also be invoked from
within a progran.

The MERGE conmand works diffarently in the PC-1250 fron
the way it sorks in the PC-1500. Uhen the 1250 nerges
prograns from tape, it does not flag the fact that aprogran
has been merged. Thus a user “normally” has complete
flexibility rumving and editing merged prograns.
Rowever, if 1ine numbers are not in a natural sequence {such

another Personal Infamtjm@ product .



as could normaily be used in a singlie progran), editing
functions will decide that the unnatural sequence that
occurs 1ast in nenory marks the first line of a progran. Rt
followed by a line number searches for the line number
starting at the true start of program memory, but gives up
the search when it reachws the first unnatural line
sequence. RUN followed by a label, on the other hang, or a
DEFine key sequence. will not cause the search to halt when
an unnatural sequence is found. In this case, the entire
length of menory will be exanined for the appropriate label.

Uhen a aerged progran 1s executing. GOTO a line nunber or
COSUR a lirme numbey causes the interpretar to search up or
down progran memory {depending on whether the desired line
number is greater than or less than the current lire being
executed), It narks the first unnatural seguence
encountered as the end of search point, Using GOTO or GOSUR
with a label, o the other hand, causes the entire program
menary Lo be exanined.

an analysis of this methodology indicates that Sharp
displayed wisdon in their handling of merged programs in
this fashion. Merged programs that have non-conflicting
1abels can always be executed. And, the option te go in and
edit conflicting line nunbers starting with the last progran
that was merged, enables the user to integrate prograns.

Other Features

Reservable key sequances that end with the 4 symbol will
exacute autonatically when called into the display, just as
though the ENTER key had been pressed.

The © prefix causes the next four digits (excluding
leading zZeros) to be interpreted as a hexadecinal value. No
decimal point 1S permitted in this format.,

Vithin the range £2000(=address{=4FFFF, the statenent
PEEK(address) returns the decimal representation of the
value residing in that RA oy R(N address. This statement has
the sane priority as SIN, (03, etc. Thus parenthesis are
required arcund the address value unless it iz a sinple
constant or variable.

address. expressionl, expression?, expressions, ...
will POKE the values corresponding to the expressions into
successive R memory locations starting at the address
location. The syntax only requires the presence of
expressionl following the address.

CALL address will call a machine 1anguage routine that
starts at the indicated address. Parameters can mot be
passed directly to/fron the CPU registers as can be done on
the PC-1500,

CSAVE It "TITLE™:addressl,address? ceuses machine code
to ba saved on tape from addressl to address?. The title is
optional . Hidden ROM {addresses 0 through 61FFF) can not be
saved on tape using the CSAVE N connand.

CLOAD M "TITLE":address searches for anachine 1
progran having the indicated title on tape. Mhen found, it
loads the code into the computer starting at the indicated
address . Both the title and address parameters are optional.

If a title is not specified. the next nachine language
progran encountered on the tape will be loaded. When the
address value is not specified, the program will de loaded
into the addresses fron uhich it was stored on the tape.

The PGC-125¢ is able to distinguish betwsen BASIC
programs, data (varisbles) files and machine language
prograns stored on tape, Thus, duplicate titles may be used
for the various types of files as long as the keyword (CSAVE,
PRINT# or CSANE N1} indicating the type of storage is
different.

No sention is made in the manual of using the CA key after
hitting the shift key. To date I have discovered the
following uses for the Shift/CA sequence:

1. Clears the program cursor pointer so that CL followed
by the up-arrow or down-arrou brings up the first/last line
of a BASIC progran #hen in the PRC node .

Z. Tuo stroke substitute for PRINT=PRINT comnand,

3. Two stroke substitute for TROFF connand.

Note that the use of CAdisables the CONT operation.

Contrary to what is stated on page 64 of the nanual, the
RND function does not appear to repeat & sequence of nunbers
each tine a progran is executed. In fact, it seens that the
only way to repest a RND sequence of numbers is to press the
reset button. This works whether or not a key is held doun Lo
preserve program status.

Contrary again to the nasnual ipage 81), connas and seni-
colons may not be nixed within a single PRINT statenent. If a
comha is used it sust stand alone as 2 separator. If not, the
nessage ERROR 1 resulis.

Finally, ¥ want to add my two cents worth to the
discussion of the 1200 series’ unconventional truth value
assignnents.

NOT nust 7ot be used in a conditional IF statenent. WOT,
OR and AND are all true Boolean operatars. But, in this BASIC
dialect, a statement is considered true. if and only if, it
has a positive truth wvalue. {In most BASICs, the value -1 is
considered true, O as false.) This convention works alright
for AND and OR, but not for NOT. For exanple:

NOT(1=2) equals MNOT{DO0O0000)} which egquals 11111ill
{binary}. In the strange yet wonderful world of two's
complenent arithwetic in a closed &-bit register, this is
the equivalent of -1. Therefore, IF WOT(1=2) BEEP 1 will not
produce a beep vhen it reslly should.

Tt is batter in this dialect to use IF 0={1=2) BEEP 1.

Tndeed, if 0= is substituted for WOT everywhere in a
progran, the desired effect can be obtained. You cen use this
method to translate complex logic statements from BASIC
prograns used on 0Ther conputers.

Alternately, vou could add 2 after every NOT statenent.
But, this method prevents the use of + in place of (R or * in
place of AND (as on the old PC-1211/PC-1).

Using the B= systenm saves one byte per use and gives you
conplete interchangeability betueen + and OR and * and AMD.
Additionally, statements will translate to any of the
various PC-1500 nodels!

FOR HEWLETT-PACKARD HP-71B USERS

HISTOGRAN PROGRAN FOR USE UITH THIMKJET PRINTER

The progran presented in this article may be used to collect,
erganize, and analyze data for presentation as a histogran.
1f you do mot have a Heulett-Packard Thirk jet printer, you
can use the output from the display to manually sketch &
histogran chart. This is often satisfactory when “out in the
field.” But, if you have a Think jet {or sinilar) printer that
you can conpect Lo your RP-71B, then this progran will also
produce a histogran that neatly sumnarizes your data.
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Load the progran fron the accompanying 1isting and check
your wark by locking for a byte count of 2981 vhen you CATalog
the file. Uhen you execute the progran you will get a
“revolving” nenu that advances to the next choice each tine
you elect not to choose the current option.

Basically, the program expects you to input a set of
values. Statistical information 1s compiled from this data
sot (by salec the REVIEY STATS option). This statistical
information inciudes: the ninimun, naxinum, nean, stendard



Listing A¥stogran Pregran for the AP-718.

5 DELAY 1,.1 @ WIDTH 36 B DESTROY ALL &

PRINTER IS « B PWIDTH BO

{3 G=1 8 DIM X{255),F{45),5%{0a]

29 DISP “HISTOGRAM®

4@ DELAY 1,.1 & FIX 2 @ DISP "HISTOGRAM

MENUT 8 Af="" B BE=""

45 B=1 @ INPUT "ENTER DATA? " ,'N';B% & I

F UPRCE(BSL! ,111="Y" THEM 55

45 B2 @ INPUT "REVLIEW STATS? " ,'N*1B% @
IF UPRCE{BSI1 ,113="Y" THEN EG

47 B=3 B INPUT "CALCULATE CELLS? ~,'N°;B

§ @ IF UPRCH(BS[!,11)="Y" THEN 55

48 B=4 @ INPUT "PAINT HISTOGRAM? * 'HN';B

£ 8 IF UPRCE(ES[1,11}="Y" THEN 55

49 £«5 @ INPUT "REVIEW DATR? = *N';:B2% @
IF UPRCS{B%L[1,1)="¥" THEN S5

5@ B=E @ INPUT "HELP? " ,'N';8¢ # IF UPRC

FIESL1,F11="¥" THEN 55

S1 GOTC 45

55 ON B GOTD 60,98,220,410,712,780

E@ DELAY 2,.1 & PRINT "ENTER DATA Q=0u
ik

78 FIX @ & G$=STRE(G! @ GE=GFH[1 ,LENLGS)-
11 & FRINT "DATA {"LE35717 "3 B INPUT "*
2%

75 IF 7g="0" THEN 40 ELSE X{GI=UVAL{ZI¥}
B0 6=G+! B GOTO 70

8¢ GOSUB 93@ & DELAY .@5,.25 @ PRINT § P
RINT

95 DELAY Z,.t & PRINT *STATISTICS"
P “CALCULATING STATS* @ DELAY £,.5
180 FOR I=1 TO G ® FOR Q=t TO G-I
118 IF XEQ»%(Q+1 ) THEN T=X{Q) & X{gQi=X{
Q11 8 X(Q+) 1mT

128 MEXT O ® NEXT J @ J=J-t

130 7=0 8 S=@ & FOR 1= TO 1 8 S=G+x(1)
£ NEXT 1 @ M=S/tl-1}

143 FOR I=2 TO J B ZmZ+K(IreX(T} B NEXT
I

158 Ywl Z=(F=1 )sMeMI/0]-2)

{6@ PRINT "DATA MIN=";X{2)

170 PRINT "DATA HAX="iX{J}

180 PRINT "MEAN ="M & PRINT “STD OEY
=";50R{U}

180 PRINT *UARIANCE=":V

200 PRINT "ENTRIES =";G-1

210 PRINTER IS « B GOTO 4@

228 INPUT "CELL WIDTH? °,"17;W 8 W=ABS{1
NT{W:} @ DELAY 2,.1 @ DISP "CALCULATING
CELLS®

275 IF W=@ THEN BEEP @ OISP "WIDTH=B 1S
RIDICULOUS® ® &OTO 228

238 T-INTIXCJ 341 }-INTIR(Z)) B Y=Z/4 & IF
HODtZ W i1<x@ THEN YaY+!

235 IF Y>28 THEN BEEF & DISP “TOD MANY C
ELLS!™ & GOTO 220

24@ FOR 1=@ TO Y-t ® F(L}=@ B NEXT 1

250 FOR I=2 TD Y-1I

768 FOR Q=2 1O J

278 R=INT¢X(2))

280 IF. X(QD=R+Trld AND X(QICRECTH1 12U TH
EN FCI)=F(I )+

310 NEXT © 8 NEXT I

320 A=B B M=

330 FOR I=@ T0 Y

I40 IF ACF{IY THEN A=F(I)

350 MeMHFLD)

360 NEXT T

270 D=h

Zna@ O6OTO A

410 QISP “WATCH THE PRINTER!" & PRINTER

8 DIS

IS :PRINTER

428 PRINT CHRS(12} @ PRINT

43B PRINT * e H
ISTOBRARM s = A Kzt

443 PRINT

453 U1=R 2 GOSUB 548 & N=@ P N2=(5B-Y}/Y
4E@ FOR I=y TO 1 STEP -1

AGS SHmSTRECINTINCI M1 )-HeW) B M=h+1 B F
OR L=LEN(S®)+1 TO t1 & S3=58&™ " 8 NEXT
L

470 S5%=SSE”1" @ PRINT 5%; & S§e""

475 IF I>@ THEN U=INT{(B@*F({I-11/0}

489 IF U< THEM U2=U! ELSE 2=l

485 N=u

498 GOSUB G20

S@@ FOR Ni=1 TO N2 # PRINT * 1
" @ GOSUB 658 B NEXT NI

StR NEXT I

520 SE=STRECINTIX(Z))) @ FOR L=LEN{3% }+1
TO 11 & SH=SSA" " & NEXT L

525 SE=5%&*I* & PRINT S%; & S$="" & UZ=U
1 ® GO5UD 628

533 Ul=2 8 GOSUB 549

48 FIX @ 8 PRINT * A%"i

GE® FOR I=d TO 18 STEP 2 @ GE=STRE(INTID
/Mele1D+ 537 B GI=BEL1 ,LEN(GEI-1]

CEP IF LEN(GE{Z THEN CE="D"&GH
570 GE=GBE"X" @ PRINT *

SEB NEXT 1 & PRINT

EQA PRINT @ GOSUD 788 @ PRINT "MAX FREQ.
=70 CELL WIDTH=";W

1@ PRINT CHR${12} @ PRINTER IS = & GOTQ
4@

E?@ FOR K=1 TD U2 @ S3=5$3"~" @ NEXT K @
PRINT 5% @ 58=""

£3@ RETURN

B4@ PRINT =

658 Ji=1

EE® FOR I1=2 TO 18 STEP 2

"iGE;

"

GBS IF J1=Ut THEN PRINT "1*; ® GOTO 2@
678 IF JI1<E*I1 THEN PRINT = "; @ GDTO BB
2

B7S IF l1=B+F! THEN PRINT ":%;

GE8@ fimJt+1 B IF J1>BE«I% THEN E98® ELSE §
65

STATISTICS (K1)
DATA MINe 3.9
DATA MAX= B.SQ
MEAN = £.96
STD DEY = 1.51
UARIANCE= 2.28
ENTRIES = 18.0@ 9.0
CELL. DATA
CELL | g, EER
CELL 2 =32, 4. 7.0
CEEL 3 =1. 5.
CELL 4 = 3. B.
CELL S5 =3, 7.
CELL E =8, 8.
B
RAW DATA LISTING
0aTA PT, % 1 = 3,58
DATA PT, & 2 = 4. 20
DATA PT. & 3 = 4.40
OATA PT. ¢ 4 = 5.7@ 5.0
DATA BFT. £ 5 = 6.30
DATA PT. # & = 6.48
OATA PT. & 7 = G.E@
DATA PT. & 8 = 7.10
DATA PT. % 39 = 7.78
DATA PT. & 1B = 7.9@ ™
DATA PT. % 11 = B.00@
DATA PT. § 12 = 8,88
DATA PT. % 13 = 8.18
DATA PT, # 14 = §.10
OATA PT. % 15 = 8.10
DATA PT. # 16 = 8,10 3.0
DATA PT. % 17 = B.28@
DATA PT. # 18 = B.5@

G908 NEXT I1 8 PRINT @& RETURN

700 FOR I=! TO 20 @ PRINT * "; @
& RETURNM

71@ GOSUB 9338 @ DELAY .BS,.@5 @ PRINT @
PRINT

715 DELAY 2,.1 @ PRINT *
DELAY .05,.@5 8 PRINT

720 DELAY 8,.5 8 FOR I=P TO Y-1 @ FIX @
® GE=STR$(I+1) B GH=GSL1 LENI(GSI-11

725 PRINT "CELL. “46%;" ="jF{I){R+Isl B
NEXT 1 ’

728 DELAY .85,.05 @ PRINT @ PRINT @ DELA
Y 8,.5

743 FRINT "RAW DATA LISTING®
,.05 @ PRINT @ DELAY 8,.5
758 FOR I=2 TO G B FIX @ & GE=STRE(I-1}
B GE=GE[ 1 LEN{GEI-11

76@ PRINT "OATA PT. # ":6%: B FIX 2 & PR
INT = =*%X{T) B NEXT I

770 GOTO 42

760 DELAY B,.5 @ DISP “EMTER UP TO 255 O
ATA" B DISP "PDINTS. THEN SELECT®

NEXT I

CELL DATA" R

€ DELAY .85

798 CISP "'REVIEW S5TATS' BEFORE® @ DISP
"YOU ASK TO 'PRINT®

B@@ DISP "HISTOGRAM'. USE 'REVIEW" @ BIS
P "DATA' OPTION LAST."

8t@ DISP "YOU CAN ADD MORE BATA®
"BY SELECTING THE"

B2@ DISP “'ENTER DATA® OPTION" @ DISP "W
HENEVER DESIRED.™

822 G0TO 4@

93@ INPUT “USE PRINTER (Y/NI7?7 " "N*;Ig%
943 IF UPRCH!{ZE[1,11!="N" THEN PRINTER [
S * ELSE PRIMTER IS :PRINTER

958 RETURN

# DISP

A== -

HIETO&GRAHM

H H 1 H
L 1) 16X 27 381 44T

WAY FRED. = B. CELL WIDTH= 1.
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deviation, variance. and number of datapoints. The data can
then be organized by sorting thwe data into agqually spaced
zones called oells (by selecting the CALCILATE CELLS
option). You define the "width™ of these cells or bands. The
conputer counts the nunber of data points that fall into each
gell. You can have this iInformation diagrammed as a
histogran by selecting the PRINT HISTOGRAN option, provided
you have & Think jet or sinilar printer connected via an HP-IL
interface. 1f you do not have a printer, use the REVIEU DATA
option to have the cell information shown on the display.
There is even a HELP option that provides a summary of hou Lo
proceed, for first-time users of the progran,

Rote that you should proceed in the fashion: enter data,

reviev statistics, and calculate cells before attenpting to
obtain a histogran printout or revied the histogran data,

A nice feature of the progran is that yoir can put in
additional data points at any time by re-selecting the ENTER
DATA option! You can have a maximum of 255 data points
{provided vou have enough RAN available in your systen). Be
sure, howsvey, to redo the statistics and cell calculations,
if you do add in rew data points!

The acconpanying progran listing includes a small
sanple data base you can use for checki:g gurposes and a
reduced illystration of how the histogran will appear.

This progran was adapted to the HP-71B by drawing upon &
version for the Sharp PC-1500 crafted by Russ Soughty.

VERSATILE ROOT FINBER PROCRAH

Rick kenger, 8221 -18th Avenue, Kenosha, ¥I 53140, usually
concentrates on the PC-1250/1350 nodels. However, the
progran he provides hare is so useful and general-purpose,
that ha has provided versions for the PC-1500/PC-1500A as
well as the PC-1250/60/1350 series.

This short progran enulates the "SOLVE™ function on some
Hewlett-Packard top of the line programmable calculators.
It is $0 useful that many mathenaticians, scientists,
engineers and students may will likely find it wortiwhile to
keep it handy in nenory all the tine.

To usa the progran, you defina F at a function of X using
any of the line nunbars from 100 through 198, This function
must a3sign a unigue value to F for any X within the valid
range of the function,

Here ate 4 fow exanples of such functions:

1. F=$X‘X-2)“K-5

2. F=(({(B*X-75)"R+275)"K-485)"X+367}*%-90

3. F=X*SIN(1/X)

4. E=((2"X-11)"%+16)"X-?

5. F=SQR{ABS(X))

Functions 1, 2 and 4 above are polynonials that have been
uritten in nested form to facilitate speed and accuracy
auring conputation. Function 1 1s included in the list for
historical reasons. It was the original equation used to
illustrate Newton's method of spproximating real roots. It
has one real root at 2. 094551482, Equation 2 is & fifth
degree polynoniat with three Teal roots at 0.375, 2 and 3.
Fifth degree polynomials can not, in general, be solved by
algebraic peans. Some sort of iterative process is required.

Equation 3 iz a tough function for most root-finding
prograns. The algorithm used in this progran, however, will
handle 1t nicely, provided the user specifies sone approp-
riate initial guesses, The function is continuous
everyuhere except at X=0. It has an inrfinite nunber of
solutions in any interval which contains 0. Uhen in the
dagree mode, 17{180"K) is a solution for K=1,2,3... to
infinity?

Equation 4 will be used to demonstrate some unique
Teatures of the algoritha used in this progran. To try it
out, enter the equation as a statement within the progran
having a 1ine nunber between 100 and 198 (it is included as
line 100 in the accompanying progran listing). Switch your
PC to the RUN mode and use the program to evaluats the
function for several values of X. Your results should
generally agree with the accompanying f11lustrative graph.

This root finder progran combines the certainty of the
bisection method with the ultinate speed of the secant
nmethod (a.k.a. Regula Falsi) for smooth functions. The
progran does not require that the twe initial guesses
bracket the root. {Indeed, this is not always recomnended. )
Hovever, if a root can be bracketed {with F(x1) opposite in
sign to F(x2)}. the program vill always converge in the
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FOR PC-1500 & PC-2 USERS

region of the desired root. Accur is typically the best
that is attainable using floating t firnvare.

For example, when evaluating equation 4, the starting
guesses X=5 snd X=1.5 uill cause the root finder to cooverge
o0 the root X=3.5 after 9 iterations. The bisection method
would have required 32. The sacant nethod takes 24
iterations to arrive at the “urong” root at Xal.

It ix possible to use this progran to find the root at ¥l
as well, if desired. However, since the X-axis is tangential
to the curve at this juncture, it is better not to bracket the
root. Instead, choose two guesses Lo one side of the root
such as 0.5 and 0.75. Otheruise the progran nay converge on
the already calculated root of ¥=3.5. It will be ohserved

Craph Flx)=28 I-11X 2o 16X-7,
F




that a loss of accuracy oocurs because of the flatness of the
curve in the vicinity of X=1. finy X in the range plus/nirus
1E-5 will yield F(x)=0.

It should alse be noted that there is nosuch thing as a
foolproof root-solving progran. As a direct consequence of
the flexibility and speed sfforded by the algorithm used in
this progren, false roots can occur in cartain rare
instances. As an axample of this, try the guesses 0.51835 and
1.5 on the equation labeled nunber 2 in the list of example
functions.

Equation mmber 5 1s given as an sxemple of a function
that the prograa doss not help soive. Notice that the
function 1ies conpletely on one side of the X-axis and that

Progran Svet-Finder for the PC-1500.

1B:CLEAR

28 INPUT “"x? "iZ:
E0SUB 98:PRINT
i i{xo= "3F:
GOTO 28

380:IF (ABS (F-E2<
=, 1%ABS FJ0R
C<2ILET Z=W+li-
X+C:GOSUB 99:
GOTO 38

49: 1F SGN F<>5GHN
FLET U=W:0=E

S8:Z=CEXX-F¥W)-(E
=FJ:IF Z=X
PRINT "x= ";X:
PRINT "f(x2= "
;F:G0TO 18

ga: IF (O=0R ¢
SGN (X-2)<{>S8GN
(U-23>G05UB 89
:IF FCSEGOTO 4
%]

78:1F D=8B60TC 39

8R: Z2=U/ 24X 2!
GOSUB 99: IF
SGN F=SGN ELET
W=U:E=D

SR:6OTO 48

S9:iW=RE=F: X=2:C=
C+1

1A F=2%Xn3-11%¥Xn2
+16%X-7

189:RETURN

PC-1350 HONITOR

Hey. look what happens with teamwork! Aorlln Rober adapted
Rick Wenger ‘s PG-1250 flonitor so that it would rum on the

PE-1350. At the time this originally occurred, Rick did not

FOR PC-1350 USERS

F’(x) is undefined at ¥=0. which is where the root resides!

& feu features worth noting have besn incorporated into
the progran to provide convenienca in its operation. You nay
elect not to make any guesses, in vhich case the default
inputs will be X=0 and X=1. Alternately, you nay nake just a
single guess, or set the last 2 guesses equal to one another
without disturbing the progran.

Thwe variable ¢ has been set aside as a function
evaluation counter. This. incidentslly. is the proper
criterion for judging the ef Ficiency of any equation solver.
Mewton‘s mathod, for example, oftan requires feu iterstions
to converge, but is not a good choice for a general root-
firder. This iz because three function evaiuations are
required per iteration in order to obtaln each new estinate
of the root. Newton's nethod also has problens uith conwver-
gence in nany instances.

Thate are tuo progran listings shown, PC-1250/60 users
should eliminate the UALT statements in Lines 10 and 56 of
the PC-1250/60/1350 version. Users who want to watch a
function as it converges can add 2 1ine such as: 198 PAUSE X, F
1o the progran. Enjoy!

Progran Avot-Ftinder For the PO-1250/60/1350.

18:CLEAR
28:INPUT “2? *3Z:
GOSUB 993 PRINT *#(2
y= *iF: GOTO 28
30:IF ABS (F-EX<=, i
ABS F OR C{2 LET Z=M
+H-¥+C: GOSUB 993
GOTD 34
48:IF SGM F¢> 8GM E
LET %=W:D=E
5@: Z=(E#X-F#l)/(E~F):
IF Z=% PRINT *z= *;X
[ WAIT): PRINT *f(x)
*;F: GOTO 14
F D=8 OR SGN (X-2)¢
SGN (¥-2Z) GOSUB 99
: IF F(YE GOTO 4@
7@:IF D=@ GOTO 30
89:Z=Y,2+%/2: GOSUB 99:
IF SGN F= SGN E LET
W=Y:E=D
93:GOTO 48
991 U=RiIE=FiX=Z:0=C+1
1931 F=24XnT=1 1 #XA2+ 164}~
7
199:RETURN

&g

LV =]

have a PG-1350 of his own. Now he does. This article ha
subnitted goes a long ways towards introducing newcomners to
the use of a monitor progranm. Rick’s eddress iz £7°7 - I8th
Avenue, Kenashea, W 53140,
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fbout, This Hachine Language Moni tor

This program was originally written for a PC-1250 having
only 2 of RAf. It has been adapted to the PC-1350 by Norlin
Rober. He requested that 1 write this article that describes
its use and application.

$ince the original program had te fit in such a smsll
space. there are no elaborate prompts or escteric. seldom-
used functions. It operates in an essentially nodeless
environment.. Most of the user defined keys have dual
functions through the convention of preceding defined key
sequences by BRK and an argument to the fumction. It is a
dandy little program, however, especially for PG-1350
ownets who do not have any RAN card expansion Aenory . on the
other hand, those with the interest should find it easily
upqradeable to include capabilities such as word search,
block moving, etc.

Note the simple method used to protect the machine
language portion of the program. He sinply move up the value
in the “start of BASIC” pointer and execute NEM. This is good
news! The PC-1350 is not as hostile to the machine language
progranner as the PC-1250 seens to be.

Loading and Saving the Ronitor

To key in the progran fron the acconpanying 1istings:

1. POKE &6F01, 600, 665

2. Execute NEW

3. Key in the machine language portion using POKE for the
address range £64DA through 664F9.

4. Xey in the BASIC part of the program. Uhen through
keying in the BASIC portion, NEN should vield 1107,

5. The rest of the machine language for the monitor can
be entered using the DEF N capability of the sonitor itself.

Once the progran has been entered, you can save a copy of
it on tape:

1. GSAVE N 6640F G65CE

2. CSAVE

To raload the progran from tape in the future:

1. POKE £6FD1, £D0, €65

2. Execute NEW

3. CLOADH

4, CLOAD

To restora the PC-1350 to its normal memory configura-
tion when through using the monitor: CALL 0.

Here is how the PC-1350 Honitor ytilizes meMory:

£6031-H40E: Area for user machine language routines,
protected from BASIC {990 bytes).

6640F-65CE: Machine language portion of the Monitor.
Includes the area S64FC-FE used for tenporary CPU registers
and G6500-5F used 4s a tenporary CPA.

£65D0-670C: BASIC area used by BASIC portion of the
Honitor progran.

6670D-602F : Remaining BASIC area (1107 bytes) available
for BASIC routines to the user. .

Fixed variables A, B, C and D are used by this Nonitor
progranm and should not be disturbed by user routines,

Monitor Instructions

Monitor operations are invoked by use of DEFined key
saquances. That is, pressing of tha DEF key followed by one
of the character keys shown in the listing below. Host of
these operations are preceded by entering a value inte the
display.

DEF M: Preceded by a 4-digit hexadecinal address (note
that this address value is nef prefixed with the § sign) puts
the progran into the aonitor node. Thersafter you nay move to
any address by simply Keying a 4-digit address and hitting
the ENTER key. Enter without any input increments the
monitor address by four. You can change this increment
within the range 0 through 9 by keying & single digit
followed by ENTER. An increment of 5 is useful when viewing
the contents of memory. An increment of 1 is useful when
antering machine code into memory. Entering machine code
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into RAN is accomplished by merely positioning the monitor
at the desired starting address. then keving ineach 2-digit
hexadecinal value (without the & prefix) followed by ENTER,

DEF SPC: Decrements the monitor address by the current
increment value.

DEF F: Preceded by BRX and 2 digits. this fills the
temporary CPA with the specified hexadecinal value. Whan not
precadsd by BRK and 2 digits, it simply moves the aonitor to
the temporary registers area.

BEF B: Puts abreakpoint at the current nenitor address.

OEF D: Deletes just the last breakpoint encountered.

BEF J: Preceded by BRK and 4 digits, causes a jump to the
specified hexadecimal address. Uhen not prefixed by BRK and
an address value, it causes a jump to the previously entered
jump address unless used immediately after BEF . In the
latter case its sarves as a continue function. You Aust use
DEF J if a breskpoint is present a progran that will be
exacuted by the monitor. You must net use DEF J if the
routine ends with an RYS instruction!

DEF 5: Preceded by BRK and Z digits, it searches for the
specified hexadecimal byte starting from the current
monitor location. If not preceded by BRK and 2 digits, it
resunes the search from the current location for the last
spacified data byte.

DEF H: Provides a hardcopy of memory from the current
nonitor location to an external printer. Output begins at
the current nonitor location. Unless this option is preceded
by BRK and 4 digits representing an ' ending address, printing
will continue until the BRK key is pressed or the top of
memory (address EFFFF} is reached.

DEF =: Converts the decimal nunber currently in the
display intoa 4-digit hexadecimal equivalent.

CALL £6473: This is a pseudo-MEW function. It effec-
tively “news” the BASIC programsning area while retaining the
Honiter program. It can also be used immediately after an
jnadvertent regular NEU or a bad "crash” to resurrect the
Monitor progran from the graveyard!

Putting Honitor Through 1ts Paces

First, let’s become faniliar with noving aroiund in smemory
using the Monltor. Key 6500 DEF M {note that the term DEF
stands for using the 0EFine key, not the letters D..E..F!}
Remenber you do not key in the G prefix when entering values
to the monitor program. What you will now see appear on your
display is the first four bytes of tha BASIC language portion
of the Moniter program, in the left-hand portion of the
display. Preceding that is the address of the first byte in
this 4-byte group. To the far left is the antecedent byte,
from address 65CF. You will find, when entering nschine
code, that it is often helpful to be able to see what you have
Jjust done,

You may wish at this point to explore the computer's
method of storing BASIC programs. The increment valus {for
the nuriber of hytes advanced/displayed) is initially set to
four. You can revise this within the range 0 to 9 by keying a
single digic before hitting the ENTER key. Do not enter two
digits, however, or you will start eaodifying the BASIC
portion of the Honitor program itself. You can naove
backwards in nemory by using the DEF SPC option.

Another interesting section of memory to explere is
within the address range 0000 through 1FFF. This is the ares
of the so-called "hidden™ ROM.

Note that you can move Lo any new address when in the
monitor mode by just keying in a 4-digit address and then
pressing the ENTER key.

Try A Sinple Progran

5ince most microprocessors do not have multiplication
capabilities in their instruction set, a good first progran
to develop is a subroutine that acconplishes this task. Ue
will attempt to write such a program using the Honiter to
illustrate both code entry and debugging operations. The
method denonstrated may be referred to by sone as the “brute



Progran B4SIT Portion of the PC-1350 fanitor.

Progran Machiine { anguage Parts of the PC-1350 Nonitor.

1:*yY CALL 2A3B3:D=%77?
?7: RETURN |

2:G0SUB *Y*: POKE C»D:
c=C+1

I:v¥B= INT (L/2385:
POKE £64FA:C-256%BsB
: CRLL %63cH

4:1B=@: INPUT *12 1234:
t2 12 12 12 *iB%:
ON LEN B$ GOTO 11:2»
E¥1

5:L=C+Ar GOTO *

6:°M* AREAD B$: GOSUB
*yY*:i(C=0: POKE %652R:
2DF:a=4: GOTG ~

T:*J* AREAD B%: IF
LEM B$=4 GOSUB "Y':iB
= INT ¢(D-s256): POKE
26489, B 1-256%E

3:CALL %6499: GOTO 18

9:*F* AREAD BS: IF
LEN B%=2 GOSUB "Y“':B
= INT (Ds256): POKE
%6468, CALL R545R

1g:C=864FC: GOTO *

tt:h= vAL B%$: GOTO 5

iz:z* “€=C-fp: GOTQ *

13:*B” CALL &6447:
AT ¥

14:*D* CALL £h432:
GO0 ¢

15:*=" {READ D:=B= INT ¢
D-256)% POKE &654FAsD
-256%Bs Bz CALL %54DR
: PRINT B#$: GOTO *

t6:*5" AREAD B#:. IF
LEN B$=2 GOSUB *¥°:
POKE %6426:1

t7:CALL 264BF:C= PEEK &
§4FA+256% PEEK Bo4FB
s GATG ~

13:*H* AREAD B%: IF
LEN B¥=4 GOSUB *Y°:C
=0

19:q4=9: POKE Z662A:&E2:
g0TO *

force™ technique. The operands will be restrictad to the
range 00 - FF with the product thus linited to the range 0000
through FFFF haxadecinal .

The first step we will perform {following & top-down
structure) is to write a BASIC routine to handle 1/0 for the
user and for calling the machine language instructions. the
nachine language code will perforn the actual multiplica-
tion. Here is the BASIC code for our 1ittle adventure:

100 "MULTIPLY"INPUT “MULTIPLICAND (0-255): “:N:POKE

t6031 N
110 TNPUT "WULTIPLIER (0-255): “:M:POKE £6032.M

648F:19 64 FA B84
6413314 0B 96 B4
6417288 55 85 63
6418249 24 87 982
641F:13 84 @A 88
6423135 83 &3 9@
6427:29 12 19 64
642B:FA 84 1B 37
642F:37 37 37 18
6433:64 2F 32 88
6437:82 18 1@ 98
£438:89 82 19 14
643F:64 IA 1A 85
6443:11 B5 tB 37
6447:18 64 FA 86
644B21n 84 B2 BT
644F:DB 82 64 I8
5453:82 79 82 89
64357:02 87 86 19
645B:10 64 3B 36
545F153 11 3p 87
6463:53 1@ 64 2F
6467:82 19 37 82
646B:80 98 68 14
&46F164 FF IF 37
£473:82 IC @3 &7
6477:32 18 6F 83
547B:1B 18 65 I
647F:D4 B0 11 D@
£483:05 FF 18 67 6594293 78 65 41
5487:DC D5 FF 18 6593:26 DA 25 96
649B:6F 81 92 D@ £59C:58 41 28 8a
648F:1@3 £5 82 1B 65AB:37 5% 73 &5
6493:37 37 37 37 65a4: A8 D 59 58
649T7:37 37 98 89 h5A3:504 8F T4 3@
640B:5F 1@ 65 @4 £5ACI6T 3A 38 B3
£43F:19 11 82 52 6589: 74 @7 37 00
6463519 64 FC 57 6584:04 34 82 30
6447238 11 FI 57 65882 1E 83 19 &C
64AB231 11 FE 57 55BC:F1 18 87 5@
G4AF:32 1@ 85 82 £5CB:63 9@ 29 24
64B3:57 79 80 98 65C4:51 51 5t 51
64B7:19 &5 82 52 £508:18 55 Et 9@
64BB:2¢ 18 64 FC 65CC:83 19 I7

64BF:52 2% 11 FI
£403:92 22 11 FE
40752 38 18 65
64CB:gg 53 1i B2
64CF:9T 1L B1 94
64D3:3E 81 15 @2
£407:38 32 37 894
640B: 18 64 FA 1A
64DF:94 78 63 AL
64E3:32 i@t oC F3
64ET: 18 85 T8 63
G4EBIAL 82 11 F1
54EF:1B 82 F3 1t
h4F3:F@ 52 25 11
64FT:FS5 52 37

6068:73 64 DA 88
§£363:96 23 18 aC
6368:Ft 18 38 18
606066 2F 19 B3
5378:09 B4 63 EB
6374:@85 2A B9 82
6378:13 84 9n 83
657C:35 2C 83 38
bo8@: 13 38 T8 63
hGB4:pl 18 65 2C
6588:32 1B 82 66
658C:37 DB 82 33
63%8:36 DB 3% 43

120 CALL 66100

130 PRINT "PRODUCT= “:PEEX £5033-256-PEEK 66034

140 GOTO 100

The structure of the BASIC routine shows that certain
details of the upcoming machine language routine have
already been deternined. Thus, the starting address of the
nachine code must be at GEL00. Ue have designated locations
56031 and 66032 as being the input {multiplicand and multi-
plier) values. Locations GBO33 « 66034 will hold the result
of the nultiplication process as a 2-register, 16-bit value,
It is important to remenber whan working with this CPU that
it s generally nore convenient to have the low order byte of
a 16-bit value precede the high byte vhen stored in nemory.

Using this information. here is a machine language
routine that night seen to do the job:
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fAddr Code  Labels HNnemonics Conments
6100 90 START  SLP 1O Tero out 10

5101 6000 AMD{PYOD andllte

6103 50 INC P hold product.

6104 6000 aND {P) 00

6106 106031 LDW 6031

6109 S7 LDa {yY) dNow load AB

6108 03 (0 LDB O withmultiplicand.
610C 88 SLP 08 Load (08)

6100 1132 10w 32 with

610F 5% LD {P){u) nultiplier.

6110 90 SLP 10 Next, add

6111 49 LOoP OE (08) AR to

$112 404 FES BYE (10)-{11)

6114 14 AUD{P+)} AE atotal

6115 2005 REV LOOP of {08) times.
5117 166033 BYE LOW 6033 Gffload

6114 90 SLP 10 product in {10)-{11)
611B 1B EX1 {P}{W) toén33-34,

$11C 37 RIS Return to BASIC.

To enter the machine code into nemory, simply position
the monitor to address 6100 and key in each 2-digit
hexadecinal code followed by EMTER,

To execute the progran, key BRX to exit the nonitor. Then
issues the command RUN “MULTIPLY™. Respond to the prompLs to
key: 2 ENTER 2 ENTER. (To sclve for 2 times 2....) Qops! Did
you gat a response of 5147 Obviously. something is wrong.

Since this is a tutorial discussion, the above program
is deliberately incerrect for illustrative reasons. Mou fo
explore further . What could be wrong?

The first thing that might come to aind is that mavbe we
goofed on an address in the BASIC program. Let’s explore that
poseibility. Key: 6031 DEF K. Uhat do you see there? How
about 02 02 02 027 Mell, 0202 is indeed the hexadecimal
equivalent of 514 decimal. 5o, it doesn’t appesr that the
problen lies with the BASIC portion of our progran.

onWard We snoop. Lets try running the progran again for
fnore clues. Key: BRK, RUM "“MULTIPLY” and press ENTER.
Respond to the pronpts with 3 ERTER, 4 ENTER. Check locations
6031 to 6034 using the moniter. Uhat happened now? Does it
look interesting?

Since we now know that the problem lias within the
machine 1anguage routine, we can Lry setting up abreakpoint
to attempt to pinpeint the location and reason for the
gifficulty. The code from address 5100 to G10F 1s what night
be called “set up”™ business. 1t is straightforward in
nature. We are getting the stack ready for the real business
of nyltiplication, whigh gets done by the instructions at
addresses 6110 to 6116, Let’s enter a breakpoint at address
F116 to see if the "set up"” portion is performing as
expected.

Ye set the breakpoint by pesitioning the monitor to 6110
then keying DEF B. Locations 6110 to 6112 with then be
overwritten by a breakpoint instruction. This instruction
directs the computer to jump to & nonitor routine that will
in tyrn allow us to exanine the CPU and CPA registers.

Now key: BRK 6100 DEF J. {Remember, we mus¢ use DEF J
dhen & breakpoint is in place.) Since 6031 and 6032 still
contain 3 and 4 from our previous running of the progran,
these will remain the input values to the nachine language
routine. Once you have keyed the BRK 5100 DEF J sequence, the
monitor should cone back almost immediately, positioned at
64FC. The range 64FC through 64FE is the temporary CPU area.
The locations are assigned as follouws:

64FC = CPU Register P

64FD = 0PI Ragister P

64FE = CPU Register P
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In addition, the entire area from 5500 to 655F is
dedicated to representing the CPA at breakpoint. Here is &
technical explanation of hou the temporary {PU area and the
temporary CPA area are utilized with DEF J when a breakpoint
is inplace.

When DEF J is invoked, the temporary CPU register
locations 54FC - FE are dumped to the real CPU registers and
the temporary CPA is dumped to the real CPA. Control then
passes to the specified jump address where instructions are
gxecuted until & breskpoint is reached. At this peint the
tenporary CPA and CPU registers are made to reflect the
actual ¢PU and CPA contents. The actual CPA and CPU registers
are then stuffed with "safe” values 50 that the BASIC
operating system will not crash. Control then passes to the
monitor which points itself to the temporary CPU area.

It seens to take guite a few words to explain vhat is a
relatively simple concept. Really, all we need to worry
about now is that the code in our routine between address
6100 and 610F had the desired effect on the CPA registers
involved in the operations. Now, let’s nake alist of what ve
should be expecting in the CPA registers when we reach the
breakpoint we have set.

CPARegister Ais at 6507, expocted valus: 03

CPARegister B is at 6503, expected value: 00

CPA register (08) is at 6508, expected value; 04

CPA register {10) is at 6510, expected value: 00

CPA register (11} is at 6511, expected value: 00

Now, you check those memory locations to see if they
eonhtain the expected values. Well, if you are doing the sane
things we have explained, then they do! This indicates that
the first part of our routine seens to ba working OK.

Let’s delete the breakpoint at 6110, Key DEF D to renove
it. Now position the monitor to 6117 and key DEF B to set anew
breakpoint at that location. Key DEF J Lo execute the 6110 to
6117 portion of the machine language routine. {Note that
this Aonltor progran is smart enough to know that since we
recently deleted a breskpoint and have not specified a new
jump address, it is to continue operations from the old
breakpoint location!)

Once you have boldly executed the DEF J optien without
gntering an argument to 1it, vou can check the temporary
reqisters area to see if they are as expected. The first
thing you will see is: 64FC = 14. Uhat CPU register does this
represent? Is this what you expected it to be? Next check out
the A&, B, {08), {10) and {il) CPA locations ac before.

At this point, a light may begin to daun. If not, review
the explanaticn under the ADD (P+) AB instruction on page 4
of APCW Issue 38. What have we neglected to do?

¥e have neglected to reposition P to (10) for each pass
through the loop! The need for constantly updating the F
pointer is a quirk of this particular CPY and & common source
of frustration.

The fix is simpla. Use the monitor to change lacation
6116 so that it contains 06 (instead of 05). Then, on each
pass through the loop, the progran will reverse branch back
one nore instruction and pesition P properly.

Before you try out the corrected program, be sure to
renove the remaining breakpoint at 6117 by keying DEF O.

Now you can multiply! )

If yvou have stayed this far, then you will find the rest
of the sonitor options easy. Here are a few nore tips to ease
your use of the progran.

The DEF = option provides decimal to hexadecimal
conversion. Key 4321 DEF = and observe 10E1l. To see vhat nn
value would be required for a reverse relative branch fron
6115 to 6110, key 6611656110 DEF =.

DEF £ is a convenient way to Fill the CPA vith any desired
valye prior to using DEF J.

DEF 5 uses a maching language routine to search hundreds
of times faster than would be possible using BASIC. For
examnple, try positioning the monitor to 6100 then key the
sequence; BRK 37 DEF $ to find the end point of the aultipli-
cation routine.

En joy your new programsing tool!



POCKET

COMPUTER
NEWSLETTER

@Mﬂlﬁmmmm

- FOR PC-1250/51/60/61 USERS —

NACHINE CODE TINING

While Rick senger, 8271 - 18th Avenve, Kenosha, WI 53140
was working on decoding the nachine language instruction set
of the SC61860 CPU. he gleaned the following information.

Every opcode tasted out {on & Sharp PC-1250) at a
multiple of 5.2 microseconds (1 microsecond = 1 nillionth of
& second). Thus, that is the tine required for one nachine
cycle. Note that all instructions require more than one such
cycle, as detailed in the listing that follows. ( Fdrtor’s
Acte: dn & FC-1350, the cycle time appedars to be
approximately 4 Ricroseconds. )

This timing information can be of value to machine
language programmers who want to develop routines that
operate in a prec:.se amount of time or who want to work
towards achieving minimum progran execution tines. The
number of cycles required by an instruction is given.
Multiply this by 5.2 nicroseconds to find the time required
Lo execute an instruction in a PC-1250/1251.

Load Instructions:

LDA Bnn

LoAP

LDAP"

LDA 5P

Ll}aspg

Lpa(u

LDB #nn

LDCO imn

LOCL #nn

LOP imn

LDP A

LBP* fin

LBP® A

LOSP A

LGW #rnnn

LDUL #an

LB(P) (W)

LU} A

W) (P)

Iterative Load Instructions:

LDbA (¥} 7

LDB(X) A 6

LDIA (Y} 7

LOI(X) A &

LDO(P ) (W) G460

LOG(P) & S+1%C0

LDG{P } HP 11+4%C0

LDO(W) A 4+3*00

P AW CORI R I N o e B AWM AR

LDL P; EP') 5+2*(1

LDLI(P} {W) 94"l

Short Form Loads:

ALl SLP instructions require 2 cycles.
Branch Instructions:

All absolute branchas require 6 cycles.
All forward and reverse relative branches
require 7 cycles if the branch actually
takes place. Only 4 cycles are ysed if the
test condition is not net.

The RDR instruction takes 10 cycles if
the branch 15 taken, 7 cycles otheruise.

Exchange Instructions:
EXAB 3
EXa (P} 3

EXD{P) (P} §+3"C0
EXOCP) (W) 7+6"C0
EXL{P) {FP") H+3"C1
EXL(P) (M) 7+6%C1
Increments And Decrenents:
IRCA/DEA
INCB/OER
INCCO/DECD
INCC1/DECY
INCP/DEP
INGX/DEX
INCYJOEY
INC/DEC OB
INC/DE(D9
INC/DE{OA
INC/DE{OB
Addition Ins
ADDA B
ADD(P)Y A
ADD(P=) BB
ADG P; #
ADDLP ) inn
RDECO&P; A 74300

ADECOCP) (P*) 7+3%C0
Subtraction Instructions:
Sane as corresponding addition
tnstructisans.

Rotate Instructions:

RDA 2
RLA Py
RRA 2
RLO (P} 5

tions:

AWWW&EAL&&-O\DN&A&&

+1*C0

Another Fersonal Infam&:n@ product .



RRO {P) S+17C0
Boolean And Conpare Operations:
AMDA nn 4

ORANN 4

BITAnn 4

CPAMN 4

AND{P) A 3

R(P) A 3

BIT(P} A 3

CP{P) A 3

AMD{P Y nn 4

OR{P) nn 4

BIT{P) nn 4

CP{?) nn 4

ANDLY) nn 6

OR(W) nn 6

BIT{W)} nn 6
Subroutine Instructions:
JSR nnnn 8

RTS 4

55 nn 7

I/0 Instructions:

ouTe 3

2 131:] 2

OUTE 3

QUTF 2

REFR nn 6+nn

Inmn 4

INAPORT 2

INAKBD 2

OSIGNAL Until done
ONO Signal Until done
ftiscellaneous Directives:
SETC 2

CLRC 2

FUSH A 3

POP & 2

PUSH-cc—nnn 9

LROP 3

SNOF 2z

JCA 7 cycles for each condtion
checked an not met.
9 when vhen a condition is
met and & branch ensues.
7 for the final branch if
none of the conditions are met.

Example JCA Tining:

PUSH-02-CONT  Nunmber of gycles used by JCA:
JCAGLXXKK  9ifa=1l
DZXXKK  7+9=16ifA=2
KKK 7+7+6=21if AQ1 and A2

CORRECTION AMD CLARIFICATICN

Issue 42 of PO¥ carried an article that discussed display
1/0 operations. The top right-hand column on page 4 provided
a short listing of a routine that the text said would cause
the display to wink. The text alse indicated that
substituting SMOPs for the first IM 08 directive in thet
routine would make the winking disappear. These comnents
concerning the routine are inerror.

Indeed, putting SNOPs in place of the first IN 08
instruction sinply causes the routine to return inmediately
to BASIC,

The IN 01 instruction further on in the routine is vhat
prevents the display from winking. If you replace that TN 01
directive with twe SNOP instructions, then you can observe 2
pronounced winking of the display.

FOR HEWLETT-PACKARD HP-71B USERS

FINDING FACTORS

Engineers, scientists and pathematicians frequently find it
necessary to facter eguations. The old trial-and-errer
method just dnesn’t compare to having a computer find those
prime factors! Hera is aprogran tailored for the HP-71B that

Program Finding Factors.

can find prime factors, frequently in the blink of aneye. It
iz an adasptation of a program originally contributed by
nathenatician Aorlin Rober.

To put it to use, just load the progran and start it up.
Respond to the prompt for an integer number to be evaluated.

TO M=Mmet B JI=3/T & IF J/T=INTOI/TO T
HEN 70

£@ BEEP 1508,.15 & US=S5TR$(T) 8 Us=U
501 ,LEN(US)-1] @ DISP Us:" I5 A FACT

OR..."

85 US=STRE(M} & Vs=VYs[ 1 LEN(VS$)-1] @
DISFE "OCGURRING ":VUE;" TIMES.™

99 M=0 @ IF T«7<=J THEN RETURN

100 IF I=J THEN 138

11@ IF J=1 THEN DISF "END GF LIST" @
GOTG 5

120 T=J @ J=1 & M=1 @ GOTO 80

130 BEEP @ W$=STR&(I) @ Ws=Ws[1 LEN(
Wei-11 & DISP W$y" IS5 A PRIME" @ BOT

G5
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The HP-71R will then produce the prine factors along with the
nunber of times each factor would be repeated. The program
will handle any intsger having up to 16 digits.

Here is an exanple of its operation so that you can
verify proper loading of the progran (which has a byte count
of 586). Conputer responses are in bold type:

INTEGER? 13510750

2 IS A FACTCR...

OCCURRING 1 TIMES.

SIS AFATOR...

OCCURRING 3 TINES.

11 15 A FACTOR. ..

OCCURRING 1 TIMES.

17 I3 A FACTOR. ..

OCCURRING > TIMES.

£END OF LIST ;

The progran is pretty fast when extracting relatively
low value primes. However, if you test it uith the number
9999999967 (the largest prime that the progran is designad

to handle) you can plan on waiting about 20 minutes. A beep
sounds each tine a factor is extracted so that you do not have
Lo keep an eve on the display when dealing with large values,

CORRECTIONS TO TRIAMGLE PROGRAN

Issue 42 of PCOY presented 2 progran for the HP-71B that
solved triangulation probleas. Unfortunately. the progran
contained several errors that saay cause problems when
attenpting to solve certain cases. To correct the progranm
edit iine 410 so that it appears as follows and add line 415
as shown here:

410 IF K<>I+3 THER G=A{K-3) 2 R=A{9-I-K) 3 A{K)=90

2 GOTO 420

415 GOTD 438

Thanks to Aorman Ishier for being the first to point out
the nead for these corrections.

LEAST-SQUARES POLYNONIALS

This progran will determine the least-squares polynonial,
of specified degree. fitting a set of given pairs (x.y).

To illustrate, suppose we wish to it a third-degree
polynonial to the following data:

| ¥

8.0 1.8
&85 2.1
9.0 1.9
10.0 2.2
10.6 2.8
11.0 3.2
12.0 4.

Begin program execution with RUN. Enter 7 in response to
N0 OF PAIRS? Enter the given values of X and ¥ as called for by
pronpts. For DEGREE OF POLY? enter 3. To exanine 811 possi-
bilities, respond to further proapts by entering Y for yes.

The resulting output will include the coefficients of
the ternas of the third-degree least-squares polynomial. For
this exanple, the polynonial {after sone rounding of coeffi-
cients) is: Y= -24.65 + 9,.60X - 1.17%72 « 05473,

A graph of this polynonial is plotted, with dashed lines
marking of f the area contaiming values of X fron § Lo 12, and
of ¥ from 1.8 to 4.8, Asnall circle locates each of the pairs
(x,¥) used as input data, providing a quick glimpse of hou
well the curve fits the given data. The coefficient of corre-
lation is also given.

The display will then show a prompt requesting a value of
%, As an exanpla, enter 10 and press ENYER. The display will
show 2.30810458. This is the value of ¥ obtained using the
least-squares polynonial squation derived by the progran.
Key ENTER to continue with additional values.

It is possible to find & lsast-squares polynonial of
lower degree, without having to re-enter the initial data.
To do this. key DEF N. and enter 2 as the degree. The same
options as before will be available for the second-degres
polynonial. {Mote that it is not possible to specify a degree
higher than that initially used. Attempting to do so will
result in ERROR 9 being displaved.}

Note too, that the pelynonial degree may not exceed the
nurber of (x,y) pairs given,

Sone Yarnings
One should avoid using values of X that are beyond the range

FOR PC-1500 & PC-2 USERS

Exanple Qperation of the least—Spuares Polynonial Progran.

INTERVAL FOR X:
8.98068888
12.88088098

INTERUAL FODR Y:

1.802P0080

4.80000800
COEFFICIENTS:
4 -24.54/88564
1 3.60166665
2 -1.16618716
3 B.84754935
CORRELATION:

9.939529243
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of the X-values included in the given data. Do not assune
that a least-squares polynonial will accurately represent
the relationship cutside the interval of given values. To
illustraze. in the example used above the least-sguares
polynomial should be applied using only values of X that are
hetwean & and 12,

The temptation to use high-degree polynomials {te
cbtain a higher carrelation) should be resisted, especially
when a relatively small nunber of given (x.y) pairs are used.
Although a closer fit to the given data nay result, a high-
degree polynonial will give overdue attention to snall
“randon™ errors in the given data. This is particularly true
swhen the given values of X and Y have bean obtained by
neasurenant. .

In this progran, coefficients are celculated by solving
a system of linear equations. This systen is often said to be
*i11-conditicned, * especially when & high degree is speci-
field for the polynonial. (That is, slight errors in the

Progran / past-Squares Polynonials.

elements of the matrix, caused by roundoff_ will result in
relatively large srrers in the solution.) One partial cure
for this problen is to "code”™ the input data, by subtracting
g constant value from each X.

A slight medification to the program will take care of
cading. line 22 to:

22 %=R(1)N,1=Y(I)
and change line 60 to:

60 5=X-H

To use the coding, a value must first be assigned to the
variable H. This should be approximately the mid-value of
the given values of K. {In the exanple used in this article, a
suitable choice for Hwould be 3 value of 10.)

It is important to note that the resuliing polynomial
:111 give the coefficients of powers of (K-H), rather thanof

This article was provided by: Merlin Rober, 497 North
Ist Averse, Marshalltown, JA 50158,

11 GOTO 18
12 WAIT B:FOR I=070 M-1

14 GOTQ 13

16 GOTO 15

18 GOTO 17

21 FOR I=8T0 M-1:A=l
22 S=X{1} , T=Y(I)

25 "N"INPUT “N? "N

31 A=C{B)/M, D=0 ,E=0:FOR I1=0T0 M-1
48 USING “"$HiH4d, HE#daiig"

B@ INPUT "X7 "X
52 GOSUB 6@:PRINT Y:GOTC 56
58 S=X

72 PRINT "CORRELATION:" ,R:RETURN
B8 LPRINT "COEFFICIENTS:"

84 LPRINT "CORRELATION:",R:RETURN

92 [F X(I}>BLET B=X(I}

94 IF Y(I)Y<CLET C=Y(I):G0T0 398
96 IF Y(IY>DLET D=Y(I}

98 NEXT I:E=(B-A)/208,F=180/(0-C)

184 IF V»>24R0R V<-6BLET P=@:G0T0O 119
166 IF PLINE -{1,V):GUTD 118

108 GLCURSCR ([,Vy:P=l

118 NEXT I

114 IF A$<>°Y"THEN 118

10 INPUT *NO OF PAIRS? " M:DIM X{(M-1} Y(M-13:G07T0 12

13 CLS :PRINT "X(";STR$ (I+13;*3¥*;:INPUT "7 ";K(I):GOTQ 15

15 CLS :PRINT "Y(¢" :STRS (I+1);")»*::INPUT "7 ":Y(I):MNEXT I:WAIT :CLS :GOTO 17
17 INPUT "DEGREE OF POLY? " :N:1F MMNTHEN 28

20 CLS :DIM A{N).B{2kN) ,C(N} M{N. N+1}

23 FOR J=BTO N:B(I)=B(J)+A,C(J)=C(J)+AXT,A=A¥SINEXT J

24 FOR J=N+1TO N+N;B(J)=B(J)+A:A=AXS:NEXT J:NEXT I:G0TC 26

26 FOR 1=070 N:FOR J=B70 N:M(I JY=B{I+J):NEXT J:M{I N+1)=C(I)iNEXT I

27 FOR I=8T0 N-1:FOR J=I+170 N:A=M{J.I}/M{I, I}

28 FOR K=I41TC N+1:M(J,K)=M{J,K}-M{1, K}®ANEXT K:NEXT JINEXT 1

29 FOR I=NTO ISTEP =~1:A(L)Y=M({I,N+13/M({I,I)

32 FOR J=@TO I-1:M{J,N+1Y=M{JT N+1Y-M(J, [IRACI)INEXT JiNEXT I:A(@)=M(8,N+13/M
32 X=X{1):GOSUB 60:B=Y-~-A,C=Y(1)}~A,D=D+B*B,E=E+C¥C:NEXT I1:R=8QR (D/E}

42 A$="":INPUT "DISPLAY COEFF (Y/N}? “;A$:IF A$="Y"GOSUB 7@

44 A$="":INPUT "PLOT (Y/N)7 ":A%:IF A$="Y"CLS :GOSUB S8
46 A%$="";INPUT "PRINT COEFF (Y/N)? ":A$:IF A$="Y"GOSUB 8@

B2 Y=A{NY:FOR J=N-1T0 @STEP -1:Y=SxY+A(J):NEXT J:RETURN

70 FOR I=@TO N:PRINT "A(";STR$ I.")=";A{IYINEAT I

82 FOR 1=8T0 N:LPRINT STR$ 1;TAB 3:A{I1)Y:NEXT I:LPRINT

@ A=X(@),B=A,C=Y(@),D=C:FOR I=1T0 M-1:IF X{I}<ALET A=X{I):GOTC 94

188 GRAPH :GLCURSOR (B.-242):SORGN :RLINE -(¢2@0,180),6, B:POKE &79EA,0Q
102 P=@:FOR I=-8T0O 208STEP 3:X=A+E4+[:GOSUB 6B:V=(Y-C)*F

112 GLCURSOR (9,0):A$=""1INPUT "PLOT INPUT DATA (Y/N)? ";A$

116 FOR =870 M-1:GLCURSDR ((X(IY-AY/E-4, (Y{1)-CY*F=4):LPRINT "o":NEXT I
18 GLCURSOR (@,-188%:TEXT :LPRINT “INTERVAL FOR X:":LPRINT A:LPRINT B
20 LPRINT :LPRINT "INTERVAL FOR Y:":LPRINT C:LPRINT D;LPRINT :RETURN
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PC-1550 RN ROUTINES

0K, all you PC-1350 machine 1 programmers, here is
the dope for which you have been ting. Provided -- once

-- by that super-PC-sleuth: Aoriin Rober. 407 North
Ist Avenue, Marshalltown, IA 50158. Worlin once again has
demonstrated his mastery of the reala-of-RON by locating
those key routines that can be so useful to progranmers. The
article that follows spesics for itself and Nerlin's
outstanding sbility and dedication to sleuthing-out the
internal secrets of pocket computers. Thanks, Norlin, for
all you have provided over the years to POV readers!

Getting Started

Here are some routines in the RON of the Sharp PC-1350 that
are useful in nachine language programming. )

The RO of the PC-1350 exwists in two parts. The first
part, which is located from 0OD0 to LFFF, is the internal or
*hidden™ RN, which is not accessible using PEEK. Tha second
part is located between addresses 8000 to FFFF. It is
referred 1o as the external ROR.

It appears (to date) that any revisions in RON made by
Sharp are in the “external” portion. To use the routines
beginning at addresses above 8500, you will need 1o nake sure
that vou have a computer with the sane version of RO as the
one to which thece addresses apply. Fortunately, it is easy
to check this, since there are some checksun routines built
into the PC-1350.

To deternine the checksun for the external ROt of your
PC-1350, execute CALL L802A. AfLer four or fge seoonmd%,ige
sun uill be displayed. I you get anything other -
your version is different from the one to which the routines
in this article apply. Thus, any of the routines dascribed in
&his article that are located above 8500 nay not work gn yout
PC.

Floating—Point Arithmetic

Arithnetic operations invelving fleating-point numbers are
carried out in four floatingpoint registers_ These will be
referred to as R1 to R4, These registers occupy A portion of
the “Central Processing Array” (CPA). Each register
consists of & bytes. Register Rl uses CPA registers 10 to 17.
R2 uses 18 to IF, RS uses 20 to 27, and R4 uses 28 through 2F .
The easiest way to get started with floating-point
arithretic is to obtain input data from a “fixed” variable.
That is, from a variable naned A through 1. The nenory nap
shour in POV Issue 39 (on page 6) shows the locations of
these varisbles. Acalculated result nay be transferred back
to a fixed variable for printing, display or further use. &n
exanple later in this article will illustrate such usage.
Here is a 1ist of the beginning addresses of routines
that will manipulate data and perform calculations within
the CPA floating-point registers:
0142 Clear R1
0136 Claar 82
013
01B6
O1DE
0104
a1z
O1EF
OLFB
ME3
019C
01M6
020F Exchange R1 withR2
In the routines involving arithmetic and functions,
Tuelve-digit mantissas are calculated and normalized by

${EEELE5E
o

EEEESE
EGRCRRRR

§
2
g
J

FOR PC-1350 USERS

each routine, The result, however, is not rounded o li
digits. The carry flag will be set if an overflow or an
illegal input arqument is encountered. The trigonometric
functions and their Inverses are calculated according to the
current node setting {DEGREE . RADIAN or GRAD) .

BABS R2 + Rl iato RL 3, Rdmsffectedg

BACF RZ - Rl into R1 B3, R4 unaffected
8AD9 RZ = Rl into R1 R-'Imcf‘fect.ad;

SAES ltzglninmlu R4 unafYected

BEC RZ2 RI into 1

8084 INT(R1) into Rl R3. R4 unaffected)
8FF4 MBS(R1) into R1 RZ2, 3. R4 maffectadg
8856 R1) into R1 RZ, I35, R4 unaffected
8809 Ri) into R1 R4 unaffocted)

8F3 LN{R1) into RL

8AFB LI ngintokl

9802 EXP{R1) into R1

891 Change sign of Rl

8810 SDN(R1) into R1

8B17 Rl) into R1

8B1E TAN(Rl) into R1

8825 1) into R1

8B2C ACS(R1) into R1

8B33 ATW(R1)} into R1

€554 Set DEGREE Nhode

C55C Set RADIAN Node

€564 Set Rode
fn B-register floating-point stack is also available,
for temporary storage of intermediate results. This stack
uses the RAN area 7680-76BF, slthough the programmer deas
not need to be concerned with the location. The routines that
utilize this stack are as follows:
OFES Push R1 onto FP stack. Mote that the contents
of Rl will mot be retained.
16¢1 Pop RI
108h Pop R2
Certain constants may be put into Rl or R2, in floating-
point format, using tha following routines:
8041 Load Rl with 1
B8B63 Load R1 with -1
0BF0 Load Rl with 12-digit value of PL
0156 Load RZ with 1
0812 Load R2 vith LOC e
O081E Load R? with 180/Pi
There are alsoe routines available for cenversion
batwean hexadecimal and decimal. The 2-byte hexadecimal
nunber involved will occupy a portion of the CPA and is
designated here as Hexadecimal Register Hl. The high-order
byte of Hl is located in CPA register 19 and the low-grder
byte is in CPA register 18. (Note that H1 overlaps aportion
of R2. Hence H1 and R2 nay not be used sinultaneously.
1Bt H1. treated as unsigned binary. converted
to BCD in R1
11B7 H1, treated as signed binary, convertad
to BCO in R1
163 R1 converted to unsigned binary. placed
into M, carry flag set if out of range
1633 R1 coaverted to signed binary, placed
into H1, carry flag set if out of range
After a sequence of operations has been perforned. the
final result should be rounded to 10 digits by calling upon
this routine:
0374 Round Rl to 10-digit nantissa

an Example

This example illustrates how a simple nmachine language
program can be used to perfora the equivalent of the BASIC
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statement: A= SQR(B*B+G"C).
First it will be necessary to set aside a portion of

Progran Yachine L anguage Calculation of A-SOR{B*B+0"C).

iddresa Codes Mnemonics

6030 o o7 LDCO 07 Set counter for E-byte block
6032 10 6C FO LDw 6CFD Point ¥ to fixed variable B
6035 9 SLP 10 Point P to Rl (in CPA)

6036 18 Do (P)(W) Copy variable B into Rl
6037 El D2 58 gip2 Copy Rl into R2

6039 78 8a D9 JSR Ban9 Multiply

6030 El FB 58 0OLIFB Save result in R4

603E 00 o7 1boo 07 Set counter for B-byte block
6040 10 6C BB Low 6CES Point W to fixed variable ¢
60L3 90 sSLP 10 Point P to Rl

00 18 1o (P){wW) Copy wariable C into Rl
E045 El D2 55 O1D2 Copy Rl inte R2

6047 ?8 84 n9 JSR BADG Multiply

6044 ELl A8 5§ 01a8 Copy R4 into RZ

(3o 1) 78 8a B8 J5R 8aB8 Add

GOUF 7?8 88 09 JSR BROG Calculate sguare root

6052 3 74 58 0374 Round result to ten digita
6054 10 6¢ r8 1DW 6CTB Point W to fixed variable A
6057 90 SLP 10 Point P to Rl

6058 00 07 Loz 07 Set counter for 8-byte block
6054 19 EXD (P){W} Exchange Rl with variable A
6058 37 RTS Return from ML program

Table More PC-1350 ROY Routines.

menaty for the machine language program. The beginning of
the BASIC area, nornally 66030, will be sef to 66100. To do
this, execute POKE 66F01,0,061. Then, in the PRO mode,
execute the NEW connand, The area 6030 through 60FF will ther
te available as nachine lanquage progran space,

The accompanying listing shows the instructions needed
to perform the calculation mentioned abova. The mnemonics
are those given in Issue 38 of PON

The progran nay be entered into memcry using POKEs. You

nay begin with POKE 66050,90,7 610, 66C,6F), 690, 618, 6EL, .. .,
and 50 on.
. To use the program, first store the values to be used
into the variables B and C. Next, ewecute CALL £6030. The
variable A will then contain the result of the calculation.
As a test, execute the program with B=H and £=7. When you
display & you should see 9.219544457,

This example is not intended as aparticularly practical
use of nachine language, but rather as an illustration of how
the floating-peint routines nay be put touse.

The BASIC area may be restored to its nornal range by
execution of GALL £80UF . Note that deing this will alse clear
all variables and the RESERVE memory .

flore ROM Info

Some other useful operations that can be perforned using RN
routines are shown in the accompanying table. Hope it helps
you to further enjoy the use of vour PC-1350!

Manipulation of bytes

ars lost.

Calculations (in hexadecimal}

byte 1s in B, low-order byte in A.

CPA addresses @B and @A.

pubtraction from &LO0QC.)
produced, flag € is sat.

Power off

is pressed.

BEEP

Display

ObaD Display off
O4Bl Display on

thia routine.
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027D Contente of B and A copied into XH and XL
0282 Contentes of B and A copied into YH and YL

115C Contents of Y pushed onto Central Processing Array atack; A and B

1167 Y is popped from CPA atack; A and B lost. g

1175 Block transfer of bytes, in RAM,
block starts at address Y+1l; bytes are moved into ares starting
at address X+1. The two areas may overlap only if ¥> X.

Here U will represent the two-byte hexadecimal number whose high-order
Also, V representa the two-byte

number whose high— and low-order bytes are located, respectively, in

1EBE V is replaced by ita complement.

183D The product Us V is calculated and put into V. If an overflow is

O4DS Computer is turned off. Power comes back on when the ON/BRK key

€318 The number of BEEPS produced will be whatever number is contained
in floating-point register Rl.

DC3C  Numeriec data in Rl is displayed, in default format, provided that
@l is stored into addresa 6F1l5 immediately preceding execution of

B = number of bytes moved, COriginal

{This is the equivalent of




1E0C Clear Diaplay Output Buffer. (This is the area located &DOO-6DSF.)

1BCF Display contents of Display Output Buffer. The display will ahow
the characters whoae ASCII codes are in appropriate locationz in
the Display Output Buffer, as follows:

Top line of display: 6DOC to 6D17

Second line &D18 to ED2F
Third line 6D30C to 6D47
Bottom line 6D48 to 6DSF

Delay

BFAC The length of the delay is the complement of the two=byte number
contained in CPA registers 09 and 08, in units of 1/64 mecond.
Use of the BRK key will discontinue the delay.

Keyboard Input

ROM subroutine 1204 will wait until a key is pressed. Then A will
contain the ASCII code for the key used, including codes that require
the SHIFT or SML prefix.

The DEF prefix, however, must be disabled prior to calling subroutine
120A. This is done by storing @@ into 783C., Immediately following
subroutine 1204, 1¢ should be stored into 783C.

The codes obtained when the control keys are used are as followa:

CLsS 02 OFF 8witch 0OA
SHIFT CLS 03 ING 0B
Scroll up OY% DEL oc
Scroll down 05 ENTER [6)3]
SHIFT ENTER 06 Cursor right OFE
ON/BRK o7 Cursor left OF
MCODE oB

Shifted cursor left 13
Shifted cursor right 14

Codes cbtained for SHIFTed character keys are as follows:

A Bl H 83 5 F3
B 82 J &4 v 6
c 83 K 8B X F8
D B84 L 8c Z TFA
F 86 M Bp SEC F1
G &7 N BE = TFh

This routine may also be umed to accept repeated input of a key when
the key is held down, This key-repeat feature is in effect whenever
02 is atored into 6Fll prior to exescution of subroutine 120A. {Key
repeat is turned off autematically when the key 1is released, )

CE-126P Printer

DC3C  Numeric data in Rl is printed and displayed, in default format, if
preceded by storing Ol into 6F15 and 14 into 783C. Follow by
storing 1C into 783C.

1C16 Printout pointer {6FAE) is reset to zero. This will assure & fresh
start for printing, canceling any leftover data resulting from
having interrupted a previous printout with BREAK,

1C59 Clear Printout Buffer. This buffer is located 7480-7497.

1005 Print contents of Printout Buffsr (7480-7497) as one line. Non-
character codes will be printed as spaces.

A372 The byte coutained in A is transmitted to a buffer located in the
CE-126FP. The capacity of thie buffer is 24 bytes. The contents
of this buffer are printed when subroutine AS1F is executied,

ASIF Print the codes that have been transmitted to the CE-126P by subroutine
A372. These codes will be printed right-justified. The entire
character set of the CE-126F ia usable, including Katakana characters
(Codes Al to DF), exponents (codes B0-8C), and various other symbols.
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Index JON5 Articles.
Article Author Issue Page

Announcenent: Access Pocketable Portable PON, Staff 41 | 1
Announcensnt: Motorola Hand-Held Comunicates Via Radio laves PCN, Staff 38! 1
Announcenent: Pocket Gomputer Sports Touch Pad Screen PCH, Staff a0\ | 1
fnnouncenent: Sharp PC-2500 Portable Motebook Computer PCH, Staff 421 | 1
Commentary: Watch Pocket PCR, Staff 3714 B
Comnentary: Watch Pocket PCN, Sraff 04 g
Commenitary: Yatch Pocket PCN, 3taff P0iF 8
|Corrections: See Issue Numbey 44 Yarious 4)52,3,8
Progran: Appointments/Alarns {HP-71B) PCN, Staff 39| 2 2
Program: Bowling Score Keeper (PC-1500/PC-2) Sincick, Robert 214 6
Program: Calendar (HP-71B) PCN. Staff {conversion) A% R 5
Progran: Chess Clock {PC-1500/PC-2) Gibson, John a4 &
Program: CLOAD N7 {Verify Machine Language Ssves) {PC-1500/PC-2) Bownan, Eric 401 7 7
Progran: Curve-Fitting (HP-71B) PN, Staff (conversion) 4015 5
Program: Disassembler (PC-1250/51 PC-3/3R) Henger. Rick 4ii7 3
Progran: Displaying Graphs (PC-1350) Rober, Morlin 28 8
Progran: Finding Prime Factors (WP-71B) PCN, Staff (conversion) ale 2
Progran: Histogram (HP-718) PCN, Svaff {conversion) 4312 2
Progran: Least-Squares Polynomials (PC-1500/PC-2) Rober, Worlin 44| 3 3
Progran: Henory Dump (PC-1250/51/60/61,PC-3/3A) PCN, Staff {conversion) 373 3
Progrem: Nonitor (PC-125G/S1, PC-3/3R) Wenger. Rick FuI) 2
Progran: Monitor (PC-1350) Yenger, Rick C 43 g S
Progran: Norse Code (HP-71B) PN, Staff {conversion) 381& §
Progran: Password Protection {PC1500/PC-2) Bounan, Eric 38| 7 7
Progran: Payroll Deductions (HP-71B) PCM, Staff (conversion) 37| 4 4
Program: Payroll Deductions (PC-1250/51/60/61,PC-3/3A) PCN, Staff (conversion} 37 2
Progran: PC! Solve {PC-1500/PC-2) iBownan, Eric 397 7
Program: Root Finder (PC-1500/PC-2,PC-1250-61,PC-3/3A,PC-1350) Wenger, Rick 431y 4
Program: Simultsneous Equations (PC-1250-61,PC-3/3R) PCR, Staff (conversion) a0 4
Progran: Triangles (HP-718) PCH, Staff (conversion) 215 s
Review: Sharp PC-1350 PCM, Staff 374/ 1
Review: Transoft Toolkit PCN, Staff 3811 1
Technical Info: Converting PC-1500 Programs to FC-1250/PC-3 PCK, Staff 014 4
Technical Info: Inside the PC-1350 Rober, MNorlin 4115 8
Technical Info: Keyboard & Display 1/0 {PC-1250/PC-3) Wenger. Rick 42i2 2
Technical Info: Machine Code Exposed (PC-1250-61,PC-3/3A,1350) |wenger, Rick 38l2 2
Technical Info: Machine Code Timing {PC-1250-61,PC-3/3A,PC-1350) denger, Rick 44|/ 1
Yechnical Info: Manual Addendun (PC-1250/51,PC-3/3A) Henger, Rick 431 / 1
Technical Info: Hemory Map (PC-1261) fober. Norlin 391 & 4
Technical Info: Memory Map (PC-1350) Rober, Norlin 39l 5
Technical Info: Miscellanecus Tips (PC-1350} iRober, Norlin 40{ 7 7
Technical Info: More N.L. Instructions (PC-1250~51.PC-3/3A,1350) Wenger, Rick 4112, 2
Technical Info: PL-1350 Welcome Aboard PN, Staff 3717 7
Technical Info: PC-1500/FC-2 Potpourri PCN, Staff M= s
Technical Info: Pocket Computer Speed Comparisons Rober, Norlin 0] & 6
Technical Info: ROM Routines (PC-1350) Rober. Morlin 4] c 5

A FEY NORE CORRECTIONS

The PC-1250 disassenbler 1listing on page 4, Issue 41, of AO¥
isnissing a line of code. Add this line to the listing:

C455: 14 1A 19 88

Also, be advised that the byte of code at address G447
contains 0A.

PC-1350Noniter Corrections

There ara several items in the PC-1350 Monitor article that
was presanted in Issue 43 of AW that need changing:

First, on page 6, step number 3 in the procedure for
keying in the progran should read as follows:

“Key in the machine language portion using POKE for the
addresses 66404 through 664F9 and 66560 through G65CE. ™
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Also, on page 6, keying BRK followed by 4 digits provides
a starting address argunent to DEF H. not an ending address.

In the listing for the Honitor on paga 7, change location
6407 to contain 56 (not 58) ang change location 6573 to be 20
{instead of EO}.

HP-71B Curve—Fitting Corrections

The ends of several lines in tha Listing of the furve-Fitting
progras in Issue 40 of AW are missing. The last statement in
each of the lines listed below should read as indicated:

50 ... 3 GOTO 20

65 ... ELSE DISP "3-LOG

105 .. @ IF L<=0 THEN J=1

130 .. 3 IF J*T=1 THEN RETURN

390 .. @ C=R*R
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