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IMPROVED VERTICAL LISTER PROGRAM

Here is an improved version of the Vertical Lister
previously described in Issue 27 of AON Thisone is
written entirely in machine language.

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

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

If memory contalns MERGED programs, they
will all be listed.

Entering the Program

The listing supolied with this article piaces the
vertical Lister program in the Reserve memory
area of a computer having the CE-155 8K memory
module Installed. However, this program is
completely relocatable. You can put it wherever
you want It. If you have a PC-1500A, It is
sted that you put it into memory starting at
e aoaress &7000. If you have @ 16K RAM module
and do not wanl 1o lose the Reserve area, you may
wish to reallocate the computer's memaory by
executing NEW &0D1A0 and then putting the
program into the area beginning at &0000. If you do
not have a Monitor program, you will have 1o enter
the program using POKE statements.
when the program has been loaded Into
memory, 1t may be saved on tape by execution of
the command string CSAVE ™M “VERTICAL
LISTER"A3800438C4. (Naturally, if you locate
your copy of the program elsewhere, you will have
to change the starting and ending addresses used in
CSAVE ™ statement accordingly.) The
program may be reloaded from tape using the
CLOAD M command into the same addresses from
which it was originally CSAVEd. Altemnately. load
it into some other location by specifying the
starting address in the CLOAD M command.

Using the New Vertical Lister Program

To produce a vertical listing, simply execute CALL
83800 (or whatever address you have used as the
beginning address of the machine language
program). If you interrupt the vertical listing
process with BREAK, execute TEXT following the
break in oroer to reset the printer.
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The program Is not totally idiot-proof. If you
execute [t when there is no BASIC program In
memory, the result may be having some garbage
printed’

This program provided by: Aorilin Rober, 407
ANorth 1st Avenwe, Marshialitown, /A 50158

Program Jmproved vertical Lister.

3864 B/ 3A L0 A2
3abeE F4 D1 BB D&
3BGC E* ©3 B3 24
3870 44 ¢5 8B 03
3874 ¥ Ph 84 SE
iI878 3R ED 28 F4
387C 01 BB Bz 5L
38680 63 83 14 91 38IC D2 B) 092 FO
3684 6 448 1@ 14 3620 (8 48 -8B 4R
36888 00 2n BE B4 3874 7F 43 BO 2D
388C F4 BE D2 B3 3828 43 43 BE BE
3898 83 10 8E 12 382C aC 87 BE R/
3894 FD D0Aa 45 46 3838 69 5. 2 (C

3880 £9 ’8 50 @0
3804 EB 79 kD FF
3ap3 BE 17 6F BE
3gac aC 37 0D AE
3818 73 f2 B85 DB
3dl4 FB B! 89 EU
3818 /3 F4 &1 83

3898 Ch 50 4A 1@ 3834 5C 6B D8 ES
389C 14 90 2a BE 3838 7a L0 oD 3
3pad B4 F4 FD Bn 383C 51 BE 10 4E

3e40 7B 44 BB FL
Ig4as PY 472 30 443
3848 04 B 24 243
IBAC 88 BL 3n Ot
3ES50 4H B? QO 8B

gl

38h4 99 392 FD C8
38AB 48 7B 4R OF
38AC HS @8 43 43
3880 BS C@ 43 BS
3BB4 FD BE BE AC i
3888 P7 BE A7 69 3854 30 B? ED 8

388C FD B8R 93 B5 3853 JE 22 45 24
38CA BE AC B2 CD 385C FD 88 CO iIC
38C4 42 3868 0 DF 20 12

LINEAR SYSTEMS

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

AnExample

This example illustrates how the program may be
used, Assume we wish 1o solve the system of
equations:

W+ 22X + 6Y ¢+ 2Z - 2
W+ AX +« 3Y+ 27 = 6
aw + 2% + SY «+ Z = 1
We SX + 3Ys+s 37 = 3
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Execute RUIN afler
to the promg

term desl C. Trws, in this
asked for "FQ 1: A17", the fi
first equation should be inputted, which Is 3.
Similarly, respond 10 "EQ 1: A27" with 2, 1o the next
prompt with 6 and then with 2. wWhen the prompt
"EQ 1: C7" appears, the constant term on the right
sice of the equation (which Is 2 here) should be
inputted

After inputting the values, the prompt "EDIT?"
will be displayed. If you do not wish Lo edit or
review the inputs you have entered, key ENTER. If
editing is desired, input =y~ followed by ENTER. If
the iatter option is taken, the equation number that
you wish 10 review will be After this
information has been glven, each coefficlent in
that equation will be presented for review,
followed by a question mark. If you wish o alter
the coefficient, enter the new value. Otherwise,
st press ENTER.

After editing, the prompt "PRINT?" will be

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

The correct solutions for the equations used In
this example are W=-2, X=3, Y=2 and 7=-5. The
display should show these as X1, X2, X3 and X4,
Due to limitations of floating-point arithmetic, the
first solution will be given as -1.999999999 rather
uu:?-zuﬂtrnfmmmimraﬂm

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

Execution Times

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

The "NO SOL" will be displayed when
there Is no unigue solution to the system. Tnis
occurs when the system is either inconsistent or

L

Norlin  Rober, 407 North Ist Avene

Marshalltowr, /A, 50158 submitted this routine.

Program [ inear Systerms.
-
19: INPUT "NO OF £ 22:FOR J=1TO N: y JYINEXT Ji PRINT "NO SOL*
Q7 "iN:DIR AN CLS :PRINT “EQ LPRINT "C "“;Af :t END
yN+1):G0TD 12 "iliT: A";SIRS Iy JIILPRINT @ S52:M=N+]:FOR J=N
11:GOT0 18 Ji="iall, 2D NEXT | To 2STEP ~-1:
1Z:WAIT D:FOR I=! INPUT "7 ";all 4B:CLS :FOR 1=1T0 EOR J=1T0 1-1:
TO N:FOR J=1T0D » 42 N-1:1F ACl, 1X¢ add, ny=att, ny-
N 23:NEXT JiCLS JBTHEN S8 ALt 1)¥AL], A
13:CLS :PRINT "YEOQ PRINT "EQ";I1;"™ 41:FOR J=1+1T0 H: acl, 1):NEXT J:
*;11;%: A";STRS : C=";A0l, N+]) IF aLJ, 1)=8 MEXT 1|
Ji tINPUT *7 "} ;2 INPUT "7 ";4 NEXT J:PRINT " @2:FOR 1=1T0 N:
ALl JIIHEXT J! (I, M41) HO S0L":END PRINT "X"+5TRs
GOTO 15 24:CLS INPUT "ED 42:FOR K=1TO N+): Jer=v;a(], M)7A
14: GOTD 13 1T ";A%:G0TO M=AtJ, K}, Al), K ¢1, 13:NEXT |
15:CLS {PRINT “EQ 2B JeAd), K), ALl ¥ 28: INPUT "PRINT?
e 0 1 Tl SE - 30:WAIT :INPUT "P J=NIiNEXT K ";a%:LPRINT "5
INPUT "7 “jAd] RINT? ";A$: SB:FOR J=1+]1T70 N: DLUTJON: ":FOR
y N+ JJINEXT GOTOD 32 FOR K¥=]+1TO N+ J=1TO M:LPRINT
GOTD 24 21:60T0 48 Jradd, K)=AL, K STR$ 1+" ";a(l
16:GOTO 15 A2:FOR [=1T0O M: J=Qtl, Ki¥nds, | s Adral], 1)
28: INPUT "EQ NO7 LPRINT "EQUATI JZ/ALT, 1D:NEXT NEXT J:LPRINT
"s1: IF 1>8AND ON“; 1:FOR J=] KINEXT J:MEAT
J¢=NTHEN 22 TO N:LPRINT I
21:G0T10 20 STR$ J+" ";ALI  Si1:IF AN, N)=D STATUS 1 = 890
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Richerd H Chrystie. 14824 E.

ISOMETRIC DRAWINGS

Hacienda Heights, CA 91745
program that is designed to make isometric
drawings. The number of components per drawing
is dependent on the amount of memary in your PC
as shown in the accompanying Lable.

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

Walbrook,
provides this

dimensions are in inches. The color of each item
may be specified. After an {tem is drawn, the
program asks if you want another item, thus you
may make drawings of single or multiple items.
The program is written in BASIC so it is slow.
Drawings are limited in size Lo the distance that

the printer can back up.

After an initial view has Deen drawn you can
alter the scale or viewing angle. A rotation of 30
degrees and a Lilt of 10 degrees is nice. A rotation
of 0 degrees and a tilt of D degrees produces a side
view. Rotating to 90 degrees results in anend view.

Program /sametiic Crawings.
5 “3IVIEWZ2" GHT?", U 190 X(N, 12)=U+X:¥( 365
11 CLEAR 117 INPUT "DIST BA N, 12)=V+Y:Z(N, 360 RETURN
15 TEXT :COLOR O CK?", V:V=-V 12) =W+ 165 INPUT "WHAT TI
20 C=-1 120 INPUT "BOX HEI 195 X(N, 13)=U+X:Y( TLE?", I$
SO0 DIH %(15,26),Y GHT?", Z N, 13)=Vs¥:Z(N, 370 GOSUB 250
(15.26), 2(15, 2 125 INPUT "BOX WID 13) =W 375 PRINT 81%;X(*)
6),C(15) TH?", X 200 X(N, 14)=U+X:¥( (=), Z(*) N, S
70 DIH R(26), T(26 130 INPUT "BOX DEP N, 14)=V+Y: Z(N, LC(*), G(=), B%(
})M{IEL G{IE} W"’??-_? 1&-}="I -I}
72 GOSUB 300 133 GOSUB "E" 205 X(N,15)=U+X:Y( 380 RETURN
75 INPUT “SCALE?" 134 G(N)=16 N,15)=V:2(N,15 430 GRAPH
. 5:5=126.5823% 135 X(N, 1)=U:Y(N, 1 )=u+Z 450 GLCURSOR (30, -
S )=V:Z(N,1)=¥ 210 X(N, 16)=U+X:¥( 250 : SORGN
80 CSIZE 1 140 X(N, 2)=U+X:Y(N N, 16)=V:Z(N,16 455 T=25:F=35.26
81 LPRINT “SCALE= ,2)=V:2(N,2)=W ) =4 460 FOR H=1TO N
", 8/126 .58:LF 145 X(N, 3)=U+X:Y(N 220 GOTO 100 465 GOSUB "DRAW™
1 U3)=VeY: Z(N,3) 250 INPUT “TAPE RE 470 NEXT H
82 LPRINT = NO =y ADY?", BS 475 GLCURSOR (0, -3
uP RT 150 X(N, 4)=U:Y(N, & 252 IF B3="Y" THEN 00)
BK " J=V+Y I(N, 4)=¥ 756 4B0 INPUT “NEED AN
83 LF 1 155 X(N,5)=U:¥(N,5 254 GOTD 250 OTHER STRIP?™,
100 INPUT “WANT AN Y=V:Z(N,5)=¥ 256 RETURN 0%
OTHER ITEH?",A 160 X{N,6)=U:Y(N, 6 N0 INPUT “LOAD FR 4B5 IF D$="N"THEN
$ J=V:Z(N, 6)=W+1 OH TAPE?",BS 491
101 IF A$="N"THEN 165 X(N, 7)=UsX:¥(N 305 IF B$="Y"THEN 486 GLCURSOR (-215
430 L7)=VE(N, 7)=Y 315 ,-500) : SORGN
105 INPUT “"ITEH NU +7 310 RETURN 488 K=K+215
HBER?".N 170 X(N,8)=U:Y(N, 8 315 INPUT “WHAT TI 490 GOTOD 460
106 INPUT “COLOR?" )=V:1Z(N,8)=w+7 TLE?", IS 491 INPUT ™WANT TO
LC(N) 175 X(N,9)=U:Y(N,9 320 GOSUB 250 REVISE DATA?"
110 INPUT "BOX or J=V+¥:Z(N,9)=4 330 INPUT #I$:%(*) _AS
CYLINDER (B/C) +Z LY(*), Z("}. NS 492 IF AS="N"THEN
7" BE(N) 180 X(N, 10)=U:Y(N, LC(=), G(=), B8%( sS00
111 IF BS(N)="C” 10) ==Y :Z(N, 10 ") 493 GOTO 100
THEN 700 )=\ 335 RETURN 500 INPUT “WANT AN
115 INPUT "DIST UP 185 X(N, 11)=U:¥(N, 350 INPUT “SAVE ON OTHER VIEW?", A
¥ 11)=W=Y:2(N, 11 TAPE™, BS $
116 INPUT "DIST RI )=u+7 355 IF B%-"Y"THEN 510 . IF A$="N"THEN
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Tilting to 90 digrees gives a top view. Large

: Requiremants
drawings are procuced by pasting together strips S
sioe-by-side.
" rrﬂ?:r{g may also be stored on tape for long Ttons | R Req'd | Equipnent | Data Storage
Caution: Be sure to change the DIMension + 7.3 | & Pedule | fAbout 90 in.
staternents in lines 50 and 70 in accordance with 10 iu.rw
the accompanying table' Failure to properly size 15 14.1K 16K Module | Mbout 270 in.
the arrays to match the memory available in your 2 17.5¢ 16X Module | About 360 in.
systermn can result in improper operation and loss of s 20.1K 26K Systen
data,
990 709 IF B$="X"THEN 753 MNEXT A 870 GLCURSOR (0,0)
511 INPUT “WANT AN 730 754 FOR K=14TO 26 880 RETURN
OTHER SCALE?", 710 IF B$="Z"THEN 755 X(N,K)=X(M,XK-1 940 "“E":TEXT :
cs 750 3:Z(N, K)=Z(N, CSIZE 1
512 IF C$="N"THEN 714 FOR A=15TO 375 K=13):Y(N,K)=V 952 USING “#au #us
520 STEP 30 -H *:LPRINT N;W;U
S1a INPUT "SCALE?"™ 715 K=1+A/30 756 NEXT K v
,5:5=126.5823" 716 X(N,K)=U+F=SIN 757 GOTO 100 953 TAB 7:LPRINT Z
5 A:Y(N,K)=-V-F» 760 FOR K=1T0 13 5 dh
520 INPUT “HORIZ. COS A:Z(NK)=¥ 761 LINE (R(K), T(K <54 LF 1
ROTATION?", T 717 HNEXT A VI-(R(K+13), T( 955 RETURN
530 INPUT "VERTICA 718 FOR K=14 TO 26 K+13)) 930 GOSUB 350 §
L TILT?".F 719 X(N, K)=X(N, K-1 762 NEXT K 995 PAUSE “BY-BY!
536 GLCURSOR (K, -2 33 :¥ (N, K)=Y(N, 763 RETURN 999 END
00) : SORGN K-13):Z(N,K)=H 800 "DRAW" STATUS 1 2961
537 K=0 sl 810 FOR I=1T0 G(H)
540 GOTO 460 720 NEXT K 820 R(I)=X(M, I)=
700 INPUT "DIST UP 721 GOTO 100 COS T-Y(H, 1)~
7", 730 FOR A=15TD 375 SIN T
701 INPUT "DIST RI STEP 30 830 T(I)==X(H,I)*
GHT?", U 731 K=1+A/30 SIN T=SIN F-Y(
702 INPUT "DIST BA 732 Z(N,K)=W-F=C0S H, 1)=COS T#SIN
cK?°, v A:Y(N,K)=-V-F* F+2(H,1)=COS F
703 INPUT "RADIUS? SIN A:X(N, K)=U 840 R(I)=R(I)*S:T(
F 733 NEXT A I)=T(I)"S
704 INPUT "HEIGHT? 734 FOR K=14TD 26 BAZ NEXT I
" H 735 I(N,K)=Z(N,K-1 844 C=C+1
705 G(N)=26 3):¥(N, K)=Y(N, 845 IF C>3THEN LET
706 TEXT :CSIZE 1: K-13):X(N, K)=H C=0
USING “a#s 828 U 847 GLCURSOR (R(1)
"LPRINT N;W:U 73 NEXT K LT(1Y)
JV 737 GOTO 100 848 FOR 1=2T0 G(H)
707 TAB 7:LPRINT “ 750 FOR A=15T0 375 850 LINE (R(I-1),7
R= ";F;" H=" STEP 30 (I-1))-(R(1), T
CHILF 1 751 K=1+A/30 (1)).0,C(r)
708 INPUT "HAJOR A 752 X(N,K):=U+F=C0OS 860 NEXT I
XIS (X Y,2)77%, B:T(N, K)=¥+F~ 865 IF B$(H)="C"
B% SIN A:Y(N,K)=V THEN GOSUB 760
POCKET COMPUTER MEUSLETTER  lssue 34 11
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INSIDE THE PC-1500

This is the fourth part of the current series on the off in Issue 33 of AN That is, with a continuation
Sharp PC-1500. (Most of this information is also of a brief summary of a number of the routines
applicable to the Radio Shack PC-2.) This valuable contained in the ROM of the PC-1500. Specifically,
data is supplied through the dedicated efforts of Norlin was discussing the subroutine at address
Norlin Raber, 407 North Ist Avenue, Marshalltown, &DZEA that is capable of searching for a BASIC
/A 50158. This issue picks up from where we left program linF

A data bute muzst foallow the instruction c2l1lin2 this subroutine.
If the line sousht is not found. this dats bute 18 added to the return
addres=s, with UH containing GE.

fie an alternative. 4 gearch for 3 z2Pecified line rombesr (but not for
a label) may ke besun at the address Polnted to bw STHET OF EDIT. Thi=

iz done be subroutine DZEA. which is identical in all aother respects
to the abowve zubroutine.

EFE'YEUHRKEL
POLL OF KEYEOARD

Subroutine E42C loads A with the code for the kew (other than EREERE
that iz currently depresszed, If no kew is dePressed: H will be loaded
with zero., FEedister Y iz unchanged by the subroutine,

The codesz determined bw the kews are as ol louws

81 SHIFT BF OFF 19 RCL 20 = 3 = 47 C 4E K I
a2 SMu 11 F1 1B DEF 2k . T 44 T 4 L s B
a8 left 12 F2 iF MODE zF a7 7 45 E G0 M 55 U
aa temp late 15 F32 =8 SFACE % 5 S H 48 F 4E H b T
Of e 14 Fd 28 « 31 1 29 9 47 0 4F 1 57
HE up 15 F5 29 3 22 2 D = 3= H sa P bt 2 4
vl riaht 16 F& 2H # o9 3 11 H 49 I 8 M E i
A0 ENTER 18 CL 2B + 24 4 2 B 48 1 52 P SH £

LWAIT FOR IHPUT FROM KEYEORRT

Subroutine E243 Polls the kesboard unti1l 3 keyw covle 1= abtained.
Excert fFor the SHIFT, =ML, and DEF kews (yhich 3ct az Frefixesz), the use
of a2 keg Produces a returv,. with a2 character code 1n H. The V—mipnuts
Powetr-down timsr ofFerates during the wairt., Fegiztepr ¥ 1= unchanded.

Tt :__1'||"£--'E rbitay ned Foar Ar=play characters e e i ASCI] codes,

12 Issue 34  POCEET COWPUTER MEWSLETTER
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The codes for control and editing kevs reduirind the SHIFT prefix
are as followus

1A CH IC IH= 1D DEL 1E SHIFT/MODE

The codes for alPhabet keus prefived by DEF are their RSCII codes
Plus 408, The other kess accepbing the DEF Prefix wse these codes!

28 DEF SPACE 9D DEF =
The code for BREAK iz BE. [f BREAK has been keved. =subroutine E243

will continwe to return with this code 1n A each time 1t 13 called,
until bit | of addrezs FOGAE in the 1/0 pPort 13 cleared.

DETECTION OF BRERK KEY

Call A6 (E451) will clear flags 2 1f BREAK has been keved., There is
no effect on the CPU redisters or on other Flads,

It BEREAK haszs becen kszed. thiz zubroutine will continuwe Lo return

with flag 2 cleared cach time 1t 12 called; until bit 1 of address
FOAE in the 170 port iz cleared,

NI=FL_H%
CHRENR FOTHTER

The conkentz of the Cursor Pointer (TA7S) zpecife a column of dots
ive Yl LT i=plaw . columns are aumbered from B6-9E (6-155 decimal).

T CLEAR DISPLAY

Call F2 fEE71) clears the disPlavw., PRe9isters X and Y are unchanSed.

T DISFLAY DRTA IN FG (OR STRING FOINTED TO BY RG)

Subraut ine EBCA mavy be vsed to disPlavw pumeric data contained in FO
faiwven in decimil or bPinary), ar 2 strine Pointed to by BB, Display
i1l Be tn defanlt format, Steindgz are dizplaged left—jpztified, and
rmmes e dlaka pight-iustified, Precede by sbtorind 28 a3z the value of
the Nizfplay Parametesr (78260,

T DISPLAY NIMERIC COMTENTS OF RA. FORMRTTED

The cdizplauy will bBe formsd begipnine 3t the location PoOLINted to by
the Cyrzoar Patnter (7275)., Contents af B muzt be in decimal,

1) Store format zpecificationz as follows:

789%: Editind charactsr=, 10, comma =eParation: 20. forced
£19n. 48, asterizk 111, 20, z=cirentific format

POCYET COWUTER EUSLETTER  Issue 34 13

Do not sell this PDF !!!



All and more about Sharp PC-1500 at http://www.PC-1500.info

7896: MHumber of characters Precedingd decimal Point., including
spaces for =19n {(and commas, when sPecified).
78598 Mumber of characters including and followin® decimal Point

(2% Load A with 08, 81, or 82, to zpecifye the Pozition of the
characters to displaved, according to the following:

=60: data disPlaved right—-justified in 13-character block

A=01: data disPlaved left-iuztified in block of whatever size
is required (P to 3 maximum of 16 characters)

A=02: data disPlaved right-ijustified in Zé-character block

Then execute Call 9€ <EAVS). to form a string of characters (in the
area TAIOD-PA24) to prePresent the data to be dizplaved,.

{3y Execute the instruction ST U; then execute Call 22 (EDLSB),

The cursor Pointer will be updated to Paint to the next awvaillable
dizPlay Position, Fla2 C will be zet if the dizPlay has been filled.

TO DISPLAY A STRING POINTED TOD BY R&

Execute Call DC <DEBC». followed by Call 22 (EDBA>., The cursor
Fointer will be vPdated to Point to the next available disPlay Position.
Flag € will be zet if the disPlay haz been filled.

TO DISPLAY COMTENTS OF OUTPUT BUFFER

Subrouvtine ECFR displays the contents of the OutpPut Buffer startiﬁg
at 7B6G. endin® when the disflay iz filled., Characters are entered into
the disPlay be9inming at the Position sPecified by the Cursor Fointer.

TO DISPLAY A SEQUENCE OF CHARACTEERS

Subroutine ED3E will display a seduence of characterz whose codes
are located anduwhere in memory. Precede by loading U with the be3innming
address of the stored codez, and ¥L with the number of codez, The
characters will be entered into the dizPlay beginming at its left end.

TO DISPLAY A PROGRAM LINE

The line to be disPlased must be Put into the InPut Buffer, starting
with its two-byates line number, omittingd the link bute. and continuing
with the rcodeszs for the BASIC statements in the line. A line may be
placed into the InPut Buffer in that form in any of the following ways:

{3) Subroutine D26F max be used to Place the first BASIC live 1nto
the Input Zuffer: the SEARCH Pointer will be set to Point to that line.

(b)Y Subroutine DZEA maz be used to locate the line whose number has
been loaded into U, <A data bute, which will be added fto the return
address if the sPecified line does not exist, must follow the instruc-
tien calling this subroutine.) After execution of szubroutine [2ER,
load ¥H and XL with the contents of TBRAG and 72A7. decrement X twice;
and execute subrontine D2DA, The sPecified line will be in the InPut

14 Issus 34  POCKET COMPUTER MEWSLETTER
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Buffer, and the SEARCH Pointer will pPoint to that line.

(Y The Program line that follows the one currently Pointed to by
SEARCH mas be Placed into the InPut Buffer. with auvtomatic uPdating of
the SEARCH Pointer, by execution of zubroutine D2B3.

After the BASIC line has bheen Placed into the Input Buffer, it is
dizplaved by execution of subroutine ESCA, Provided that an aPPropPriate
value has been stored as the DisPlay Paranmeter (72838>, With 10 as that
vallie, the line is disPlaved from its start., without a colon following
the line number in the dizPlav, with 14, the colon will pe included.

The cursor will be included in the dizplay if the DisPlay Parameter
containzg 58 (no colon) or 54 {(colon included). Re2iszter ¥ must be
loaded with the addreszs (in the InPut Buffer) at which the cursor is
to aPPear.

TO DISPLAY CONTENTS OF INPUT BUFFER. WITH TOKENS EXPANDED

Subroutine EACA, with the DisPlay Parameter (7280) containin® zero.
displaus the contents of the InPut Buffer, starting at 7EBED. ending
when 2 8D code is reached. (The InPut Buffer may be filled with 8D
codes Preceding this, by execution of subroutine DO2E.)

The cursor will be included in the display if 40 is used as the
Dizplay Parameter wvalue; Regizter Y must be loaded with the address
fin the InPut Bufferd at which the cursor i to aPPear.

TO DISPLAY A SINGLE CHARACTER

Subroutine ED4D enters the character whose code is in A into the
dizPlay, at the Position Pointed to by the Cursor Pointer (7875). The
Curzor Pointer will be incremented by 6 each time a character iz added
ta the dizPlay, Pointin® to the next character Position. If the risht
end of the dizplay is reached. additional characters wrap around to
the left end of the dizplay.

The character whoze code iz in A may also be Placed into thg disflay
by subroutine EIS7. In this case. there will be mno aytomatic i1ncrement
of the Cursor Pointer,

GRAPHIC DISPLAY

Subroutine EDEF dizPlasz the dots specified by the cnhtentslar H._
in the column Painted to by the Cursor Pointer. The Cursor Pointer 1=
not incremented automatically; Call BE (EDB1) mau be uszed to do so.

The dots displaved are determined by the bits contained in A:

81 Top dot 1B 5th

a2 Znd 2B E&th

A4 Trd 48 Bottom
B2 4th

POCKET CONWTER BEMSLETTER  Ismm 34 15
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TIMED DELAY
Call AC (ES3CY Produces a delauw., 2d9ual in duration to the Product
of 1764 zecond be the contents of RPedister U, If the EREAK key is
Pressed during execution of thiz routine, the timing cucle ends, and
there is a retury with 139 C s=t, Fe2ister ¥ is not affected.

Thiz subroptine may be used to Produce the eduivalent of a PRUSE by
effecting a tempPorary delay while information i= bein3d displaved.

EEEF

Subroutine E6E9 iz equivalent to BEEP 1. It i19nores BEEP ON/OFF.

Subroytine EEEF Produces 3 tone with Pitch determined by UL, and
duration determined by ¥. EBEEF ONAOFF is ignored. The freduency of
the tone is aPProwimately 53230/(7.47+ULY P2 (calculated in decimal).
The duration (number of cucles) is £188 less than the contents of ¥.

FOLIER IO
Subroutine CD?L is edquiwvalent to OFF.

Subroutine E23F iz edquiwvalent to the avtomatic P-minute Powerdown.

TEEFMIMNATION AT “RFREADY ™
ﬁ machine=1lanSuale Prodram may be terminated by setting the comPuter
to "Ready’ mode. in which it is awaiting further instructions from the
kewboard,

TERMIMNATE WITH DISPLAY

Call 46 (CASDY s=etzs “"Reacdd” mode, retaining the display contents.

If subroutine E2CA has beesn uwused to Produce a disPlay with the
cursor contained in it, the curzor left and cursor rioht kevs will be
enabled. <(In other cases, however. use of the cursor control kevs may
resplt in a2 meanin3less display,.?

TERMINARTE WITH PROMPT MARK

Call 42 (CAS2) will Place the comPuter in ‘Reacdy” mode, with the
promPt mark dizplaved,

POCKET COMPUTER NEWSLETTER

P.O. Box 732, Seymoun, CT Od4)
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INKEYS, INPUT, INPLUT &, INT, LEFTS, LEN, LET,
LIST, LIST #, LLIST, LLIST §, LN, LOG, LFRINT,
MEM, MEM #, MERGE, MID$, NEW, NEW #, NEXT,
NOT, ONL.GOSUB, ONL..GOTO, OR, PASS, PAUSE,
PL PRINT, FRINT #, RADIAN, RANDOM, READL,
REM, RESTORE, RETURN, RIGHTS, RND, RUN,
SGN, SIN, SQR, S5TOP, STR$, TAN, TROFF, TRON,
USING, VAL and WAIT,

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

PC-1500 users as well as 1250 afficionados
may also note that there are no PEEK or POKE
directives. This may be a disappointment 10 those
pecple who like to delve into machine language
programming. It could be a real challenge - perhaps
impossible - to “crack” into this PC and utilize it at
the machine level. On the other hand, the lack of
PEEK and POIKE coupled with the fact that there is
a PASS (password) statement, could be encouraging
to software developers. The PASS command allows
you to effectively protect a program so that it
cannot be listed, modified or copied In earlier
mooels, such as the 1250, the PASS directive could
be circumvented by an astute programmer using
the PEEK and POIE directives. Since there are lots
of astute programmers around these days
(especially amongst readgers of A0V ), trying to
protect a programusing the PASS command has not
been a very secure method in the past. The lack of
PEEK and POKE in the 1261 may make the
password option more effective as a security
device,

PC-1500 programmers might note that
statements assoclated with printing operations,
such as LCURSOR, are absent. The 1261 appears Lo
be more gifficult to program for use with a printer
such as the CE-125 or CE-126P. This appears to be
gue primarily 1o the tact that in normal use only

two -fields can be printed on a 24-character line.
Alphanumeric (string) data is printed left-justified
within a 12-character fleld Numeric data is
printed right-justified in a similar 12-character
fleld Two 12-character fields make w a
24-character printer line. This is somewhat
restrictive. vou might think this could be
circumvented by the use of LPRINT USING
staterments. while the instruction manual suggests
that numeric and alphanumeric data can be mixed
within a printed line through LPRINT USING
formats (such as ##.#880888888808884), tests
indicate you can only switch from string data to
numeTic data (or vice-versa) once within a printed
line! This makes it tough to print fancy stuff (do
“pretty-printing™)

[There is a way around this limitation. It
requires that you convert numeric data into string
format. You can then bulld up, say, a Z4-character
string-variable that combines several alpha-
numeric segments (Including those ts that
were converted from numeric format) under one
variable name. This entire string can then be
printed out by declaring a USING format that
consists of, say, 24 alphanumeric characters.]

Consldering that the PC-1261 was really
gesigned to fit into a shirt pocket sans printer, 1t 1s
not surprising that its printer-driving software is
somewhat limited compared to, for instance, that
of the PC-1500.

All-in-all, the PC-1261 seems to be a nice
advance In the state-of-the-art. Having 10K of
user memory available in a truly pocketable unit is
nice. Being able to maintain your library of
programs from the earller PC-1211/PC-1250
models is definitely a plus factor. And, having
advanced features such as Z-dimenslonal arrays
and the "autormatic calculation®, (coupled with the
extra memory) is a nice kicker. If you have been
thirking about upgrading your pocket computing
power, take a good look at the PC-1261. [t may be
Just the solution to your advancing needs!

POCKET WORDPRO

This machine language program converts the Sharp
PC-1500/PC-1500A or Radio Shack PC-2 inlo a
simple word processor. Admittedly, it is stretching
things a bit to call it a word processor. It will not
relocate paragraphs, search for words, do
automatic page numbering or print heacers and
footers. But, 1t is easy to leamn to use and its
capability may surprise youw

when the program is in use, all but about 500
bytes of RAM is used as a text storage area. Lsing

4 TIroue 55  POCKET COMPUTER MEUSLETTER

a PC-1500A equipped with a CE-161(16<)memory
module, this means that you have over 22,000 bytes
of character storage! You simply type in the text
you want printed and then tell the computer to
print it Printing is done in vertical format,
separated into pages of twelve 42-character lines
each. The computer will determine where to end a
line to avold splitting a word and it will left-justify
each printed line. You may indent paragraphs and
center headings. However, centering of lines is not
automatic.
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Editing is simplified by the facl that you use
the cursor controls the same way you are
accustomed 10 using them -- with a few improve-
ments! Insertion and deletion are auto-repeat. The
computer will continue inserting or celeling as
long as you keep the key held down.

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

Loading the Program

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

testing the program, save it on Lape us
CSAVE M "POCKET mﬂw&ma

Then, If you have made any errors in entering the
program, at least you won't have Lo re-enter the
whole listing.

After you have a correctly-entered program,
you can relocate it by specif a different
CLOAD M aodress when loading. best choice is
made by | with CLOAD M 256 * PEEK 87863,
This will insure that you are using all the memory
your cormputer has avallable. (This program will mo¢
work |f loaded into the 7C00 - 7FFF area of the
PC-1500A.)

Since PRO and REServe mogdes have no use with
this program, the PC should be L OCHed In the RUN
mode as a precaution agalnst disaster,

Executing the Program

There are two addresses used In CALL state-
ments. One {s used when starting up the program
and the other when continuing operations following
a BREAK. The flirst of these is the beglnning
address at which the program is located. This would
be 43800 when the program Is located as shown in
the accompanying listing. If you have relocated the
program as suggested aoove, the address would be
2S6=PEEK 87863, wher you begin execution with
CALL &3800 (or CALL 256PEEK &47863), you will
clear the entire text area Hence, you will want 10
be careful not to execute this call later on, unless
you want to deliberately clear whatever text you
have entered.

The second of the addresses 10 be used in a
CALL is 83810 (or &1D+ZS6*PEEK &7863% To
make corvenient, you can put this address
into varlable C. Then, if you need 10 continue the
program after a BREAK (either intentional or

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

After you have started up the program will CALL
83800 (or, If relocated, CALL ZS6-PEEK &7863),
you should see an underscore Indicating the cursor
position at the left end of the display. Start Lyping.
If you want o Ingsent your Inilial paragrapn by 3
spaces, type 3 space befors !ﬂlm.\rg first
sentence. All characters, Including the quotation
mark, are usable. If you want Lo enter any of the
characters labeled above the REServe keys, you
will need to SHIF T for them. Note that you may use
the SML key In the usual way.

The cursor-left/right keys operate In the
normal fashlon, with auto repeat when held.

The up-arrow and down-arrow keys will change
the displayed portion of taxt by 26 characters.
They also automatically repeate whnen held down. If
up-arrow s held, you can reach the beginning of
text falrly quickly. Down-arrow may be used Lo
locate the end of text. Note that the operation of
these keys Is somewnat simllar to thelr operation
when scanning back and forth through the linesof a
BASICp

Insert and Delete operate about the same as
they normally do. However, for multiple Insertions
or deletlons. you do not have Lo repeat SHIFT with
each use. Furthermare, the insertion and oeletion
continue rapldly when the corres- ponding key Is
neld down. Thus you may celete sections of text
rather quickly.

Keying ENTER will display a solla rectangle
that |s used to mark the erd of a paragraph. This
makes it easy to locate paragraph as you
scan rapidly througn the text using the up-arrow ot
gown-arrow keys. Remember Lo Lype three spaces
following the ENTER If you are indenting
paragraphs. Note also that the ENTER key should
be used immediately following the concluding
punctuation mark of the lasl sentence in a
FmE‘I.':\ﬁmn' NOW bytes of

0 see many unused memory are
remalning, Just hold down the RCL key. MJW
release this key, you will be dack 1o where you were
before.

To print the entered text, key DEF P. A blank
line is printed between paragraphs, except at the
Lop of a page.

Note that a seguence of more than 42
characters that are not separated by spaces will
not fit on a 42-character lire. In the unlikely event
that such a sequence is encountered, the printer
will stop. You will have to do appropriate editing to
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Program W Processor ("WORDPRO") far the PO-1500/PC-2

38°C oA 6BC
3880 14 BS E6 FD
3884 CAa FD 42 F+&
3Beg 78 65 BE DOF
388C E2Z2 B] 82 CC
3898 65 5A BB SE
3894 6E HC 1C 88
3838 B84 BS OC 8E
389C e6 6C 1D B3
38RB 48 BS 88 28
38A4 FOD C8 FD 38

3880 FD S8 FD 4@
3804 BS FS FD CA
3808 CP 65 CA S0
388C CC 64 4Aa 99
3818 46 CaA 52 FD
3814 68 CC 65 BE
3818 DF E2 BE D3
381C CS BE D@ 2B
3828 BS 4@ AE 78
3824 8E CC S0 CA
3828 52 FD 38 Sa
it e as l9 iR fe it e g

- - i - L
233? EE ES EE EE 3880 ChA 6C 08 88
3838 E2 43 28 cc 38B4 10 68 28 95
383C 58 81 @9 45 38B8 2a A4
38498 89 83 46 46 I8BC 28 23 a8 CC
3844 Cf 67 CO 42 3gca 52 13 2]t HE
3848 EB 7B BF 4@ 38C4 8- FD bA 44
384C 6C B8 89 pc 38C8 45 61 99 04
3858 SE BB 56 99 38CC CC S0 6a 19
3854 2] 54 46 @5 3808 FS 88 83 FO
3858 93 33 3E 28 3804 1A BE Eg Cn
385C 6C BC 89 pr 9808 BE E2 43 EB
3868 15 98 2F 54 380C 78 BE 40 28
3864 SE Ca 91 4) 39ED CC S8 FD 8A
23868 44 56 9E 45 38C4 as 99 43 af
goee S0 Gn'ES ep’ 2OEY 30 £ /B €L
287885 14 B0 cA 29l BP Bt 080
3874 47 98 @3 pp =89 82 L./ OL

38F4 88 B3 139 6C
3878 08B 86 44 BE 38FB 28 81 15 14

38FC B1 B2 FD Cn
3908 84 A7 7B 52
3984 B1 @4 4E FF
3988 383 06 A4 BE
338C CC 358 SE AD
3318 6C )89 B9 17
3914 45 95 23 k4
3318 /8 52 64 BE
asiC DF E2 CD 1B
3528 8B BE EE EF
3924 BE E4 2C 33
3328 B3 3E F/ 6C
392C 38 33 FB A>S
3333 BE 8@ DD 8B
3934 BC FD 98 45
3338 38 83 DD AE
383C 77 4E AE 79
3340 F2 DD AE /2
3344 F4 46 46 CA
3948 67 CC B5 ChA
334C 54 EB 73 FO
3958 FF BE RC 37
3854 B5 D8 FB Bl
3358 12 FD C8 48
335C 7B 4 JF 43
336@ BS 8@ 43 43
3364 BE BE AC 07
3368 BE A/ 63 CC
336C 54 ED 727 4t
3370 F@ BB @C E3
3574 77 4E @F FD
3378 8A FD C8 B/

332C €€ 83 52 ED
3388 77 4E BF BB
3384 OS5 E3 77 4E
3988 FE 05 88 85
338C BE 16 45 89
3958 BE FD Ba DD
33384 B/ C2 839 3D
3398 FO C8 BE A3
333C DS BE 439 B2
38A8 Z€ 2B 15 46
33A4 Ce 56 6a 20
d3AB B BB 1B a4
33AC B7 ’F B3 @5
3388 AE 77 4E BE
39B4 11 68 BE 2R
3988 85 12 47 B/
339BC 28 8B 85 62
33C0 39 B8 9E 33
JOCa 44 44 FD AE
39C8 Ca 54 FD 28
33CC CC 56 BE B4
3308 F<« FDO BA 39
33D4 7F FDO CB 48
33908 78 4A JF B5
330C PO 43 43 BS
33EB C@ 43 BS FD
A3E1 BE BE AC &7
33E8 BE A7 B3 FD
33EC 8A 38 3SE BE
33F8 AC BB FD 1A
33F4 9t CD o8

correct this condition before trying to print again

The BREAK key (actually, the ON key) may be
used to discontinue execution of the p
There are two reasons for wanting to do this: (1) you
want to save or load text on cassette, or (2) you
want to quit and use your computer for some other
task. It is also possible to unintentionally press this
key. To get back into the program, you can execute
CALL C -- provided thal you have previously
stored &10 + the starting address into variable C,
as suggested earller. Your text will then reappear
in the display, right where you left off.

If you should use BREAK to Interrupt the
printer while it is busy pﬂnUngﬂﬁt:'tE:L.ynu
should executa TEXT toreset the p L.

The MODE, CL, OFF and Reserve-Group-
Selector keys are inoperative while the program ls

rumning.
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Using Cassette Tape

Following @ BREAK, the CSAVE directive may be
executed (In Immedlate mode) to record the text
that Is stored In memory. The recording may also be
verified using CLOAD? (As usual, the use of a
specific file name is optional.)

A previously-recorded flle of text may be
loaded Into memory using CLOAD (agaln, In
Immediate mooe) following a BREAK. Text already
In memory (If any) may first be cleared by the
Initialization routine (executed by CALL starting
a0dress)

Executing MERGE will append recorded text to
that currently in memory. (It does Ao! prevent you
from editing earlier portions, as is the case with
BASIC programs.)
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Centering
A heading may be centered by treating It as a
paragraph and Indenting an appropriate number of
For example, to center a 12-character
note that (with a 42-character line) there
will be 30 spaces left over. Therefore, indent 15
. then type in the heading and follow it D
ENTER. (It will look a little mtlﬂ'“% 1;’1 t:};
centered heading happens o be loca
pottom of a page -- you just have to Lake your
chances!)

Mote that these centered heading may OCCUr
only: (1) at the very beginning of text, or (2)
immediately following the end of a paragraph that
has been terminated using the ENTER key.

Totudt

when you are finished using the program and want

to do something else with your computer, key
BRE AK and then execute NEW 0.

Summary of Operation
1. Load program with CLOAD M 256PEEK 87863.

2.Execute C=81D + 256 * PEEK &7863.

3. Initlalize with CALL 256 * PEEK &7863.

4. Start typing. (Or, key BREAK and load in
previously-recorded text file using CLOAD, then
CALLC)

2. Cursor controls operate with auto-repeat. Key

ENTER 10 end a paragraph. Hold the RCL key to
see how much memory 1s avallable.

6. To print, key DEF P.

7. To save on tape, key BREAK, execule CSAVE,
retum to program via CALL C.

8. Toquit press BREAK thenkey NEW 0.

Do you know of any other word processor whose
instructions are that simple? Perhaps we ought to
try keeping things in perspective, however. This
lsn't really a serfows word processor, let's admit L
(How cowio it be, when there {sn't even an
In splte of thet, many users may find
it useful.

Thanks for thils clever machine |

program should be directed to: AMorlin Raber, 407
MNorth 1st Avenue, Marshalitowry, [A 50158

PERSPECTIVE PLOT

*You can use this program on a Sharp PC-1500 or
Radio Shack PC-2 to plot line segments and forma
rspective drawl

P The line segn;ngi‘.s 10 be projected onto a plane
of projection lie within acube. The size of this cube
Is specified by the user in response to an INPUT
prompt. The X, ¥ and Z coordinates of the end
points of these segments must be specified (as
positive numbers) in DATA statements starting at
line 100. The ietter S as a DATA item specifies the
start of a new sequence of connected line
segments. The final DATA item should be Lhe letler
E, which is interpreted as the end of the list Here s
an example {llustrating the use of DATA
statements to proguce acube:

100 DATA 0.0.1,1.0
# Jlil'ufl]‘ ufﬂlﬂ
,0,0,1,0,1,1,1
JLI 19‘ 1-0‘ I'-I'n

101 DATA0.1.0.0.1
,1,8,1,41,11,0
Jlﬂsluluiniﬂrl
.0,5,1,1,0,1,0
.0.E

The relationship bDetween the X, ¥ and Z

Dlagram X ¥ a2 Coordinates for Simple OCube.

Z
|
I

coordirates is lllustrateg In the accompanying
dlagram.

The point from which the cube (or object within
a cube) is to be viewed s specified by the user in
response to prompts. [ts Iocation, selalive fo ihe
cenier or the cube. 1s L units in the X- direction, ™M
in the Y-girection and N In the Z- girection. Note
that L, M and M are measured in the same units as
the X, ¥ and Z coordinates. The view point may be
chosen in any directlon from the center of the cube
containing the object projected. However, it may

POCXET COMPUTER MEWSLETTER Isoue 75 7
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2-PT PERSP,
3|"2'r |

|~
1-PT PERS5P, FRON
4, 1.5 1

Z2-PT PERSP, FRON
75, 63, 358

1-PT PERSP; FRON
158, 68, 55

Diagram Several Ferspectives orf 8 Cube.

FRON

2-PT PERSP,
2, 8.3, 8.8

FROM

128: DATA S, 58, 8, 5,
58, 15, 28, 58, 25
49, 5B, 13, 35, 5
B, 8,5 538, B

181:08Ta 5, 35,58, 8
y 35, 28, B, 5B, 28
y B, 59, 8, 8, 58, &
y 13, 58, 18, 28, 5
8,28, 15

1B2: DATA 35, 28, 15
33, 38, 15, 5, 35,
28, 8, 35, 2B, 15
27.5, 18, 28, 35,
B, 15, 28, 8, 25, 2
B, 58, 23

183: 0ATA 5, 58, 8, 8,
5, E, B' 5; EEI EJ‘ -S
v 9y 8y 85,8, 15,
5,558, 15 5,8
15, 28, 8, 25

124:DATA 5, 58,8, 15
1 35,8, 15,5, 27,
5, 18, 28, 58, 18,
28, 58, 28, 15, 58
i 28; 8, E
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Program Perspective Plot.

18: INPUT "UIEW PO B-HB
IMT: LY “"iLy "R 27 K==-188¥%¥C-P: IF
T ¥R, "HT? "IN MADLET UB=K¥BY¥

113 IHPUT "1 OR 2= (RABS L4MHJ), UB=2
POINTY? ;70 ¥UB¥A: GOTO 48

12: IHPUT "“CUBE 5] ZB:UB=K¥a¥{ABS L~
ZE? ";D:D=Dr2 M): IF W>-DLET

13:CLS :IF T=2 UVB=2%K¥ATABS L
THEN 38 :GOTOD 48

28:1F ABS L<=D 29:UB=2%UB¥B: GOTO
THEN G2 48

21:a=1701-DsaBS L 38:1F ABS L4<=DAND

22t

), B=1/0]+D/ABS
L); C=}rCABS L+
ABS M)
K=1B8B¥C-sD, HA=K
¥M; HY=K¥L

231 UK=K¥H¥5GEN L,V

Y=8, VZ=K¥RBS L

Z4:P=R¥B: IF ABS N

LOLET P=R%C¥
REBS L

EE:FK;'PJ’L:. PY:Bp PE

=P+P¥0-L

2B:HB=BBYASP: IF

L¥MCELET HE=2]

31:

32
a3:

RBS NM<=DTHEN &
(5]

a=D¥(ABS L+RBS
n); BzsO®ABS
ABS L-ABS 1), C
=L¥L+M¥n
K=188sR, HX=K¥N
y HY =K¥L

K= d (C+HEN), U
A=KENEL, UY=K¥N
t”: VZ=K¥C

34: 1F ABS L<OOR

ABS MCDLET P={
BrsRs (C-R)+]17 00

-Blis2:060T0O 36

33:iP=Cls(C+BI)+17(

C=-B))~2

36:PR=P¥L, PY=P¥N,

PK=P¥(C+(L+M)¥
D)

J/:HB=]B88sPs{(C-8)

tIF M¥SGH LML
SG6N MLET HA=2]
B6-HB

38:5=A%¥56N (N-D}:

VB=-KsP¥(CxD+N
¥S5)ALC45): IF
ABS N)DLET uvB=
S¥CEVRA(C=-5):
GOTD 48

33:1VE=2%CyUB/ (C~-A

¥N-DD

40 HK=(HX~-HYJ¥D, U

K=(Ux+UY-U2Z %D
» VB=UB-28, 5=1E
93, E=2E89, F=8:
RESTORE 188:
GRAPH :SORGH

41:REARD X:IF X2=5

THEM 45

STATUS 1

42:READ Y, 2:P=PK-

PX¥R-PY%Y, H=HD
+ (HK-HXEX+HY¥Y
IR, U=UB+ (UK=L
A¥R-UYEY+UZYZ2)
P

43: IF FLINE -(H,V

J:GOTOD 4]

q44: GLCURS0OR (H, U}

:F=1:00OTOD 41

43:F=8:! |F X=5THEHNW

41

SB:GLCURSOR (B, UB

-G8 TEXT :
PRINT "KEY ENT
ER TO PRINT"

S1:LPRINT T;"-PT

PERSP, FRORN":

LPRINT L;"; "iH

;ll; HIH:EHE
BB:PRINT "WO PLOT

POSSIBLE":END

1131

Mot be located w/thin the cube. If the view point is
chosen close to the cube, the resulting drawing will
appear distorted. This is particularly true when N is
large compared to L and M. In extreme cases the
vertical range of the printer/plotier may be
exceeded. For 1-point ves, the most
pleasing views are obtalned when L s at least
twice as large as elther Mor N
The plotted result will be scaled by the program
to automatically produce a projection that spreads
the cube over the full width of the plotting area
The accompanylng diagram shows examples of
ve views of a cube, plotted using the
DATA statements listed earlier. The user should
frput 1 in response to the CUBE SIZE? prompl.
Another fi Hlustrates a second example. In it,
S0 should be Input for the cube size. (For a rear
view of the hoause, try =75, 45,50 as 1L Mand N ina

2-point perspective. For an end view, try 0, 1000, 0.)

In a 1-point perspective projection, the plane
of projection is parallel to one vertical face of the
In a Z-point perspective, the plane s

lar to a horizontal line connecting the
of the cube with the vertical line through
the view polnt. In either case, the resulting
projection is what a photograph would show,
proviged that the camera's film plane is parallel 1o
O lthougts entering DATA statements spect

en § s -

fying coordinates can be a tedious process, once It
has been done a wide variety of views of the object
may be drawn. After you have determined the best
view point, you wish to oelete the DATA
statements that irvolve hidden Lines,

This program provided by: Aarlin Rober, 407
North Ist Averwe, Marshalltown, 1A 50154
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ALTERNATE CHARACTER SETS

Tnis program, written entirely in machine
language, provides for a convenient way oOf
creating characters for display.

when you use this program there is no need Lo
calculate binary codes. You simply use Cursor
controls and the decimal-point key L0 create the
gesired character in the display. Once characters
have been defined they may be assigned to shifted
keys for later recall.

Genetation of Altemate ASCII Cooes

In normal use, the keyboard Input routine in ROM
obtalns an ASCI] code from tables In ROM. The
table for unshifted keys Is located In addresses
FEBD - FEBF, Shifted keys occupy FECOD - FEFF.

when bit 2 of address 764E |s set (as Indicated
by the Katakana annunclator), coges are
obtalned from altemate Key-to-ASCIl tables.
These tables are located at &0 - nnBF and nnCD
through nnFF, where nn |s one less than the byte
stored In RAM address 785E. Keylng SML twice
will cancel the altemate keycode mode.

Altemate Display Characlers

A ROM table contalning codes for generating the
dlsplay characters assigned to ASCI codes s
located In FCAD - FE7F. Each character ls
specified using 5 bytes. Normally, codes 80 - FF
produce (by cefault) the same characters as the
ASCII codes do, However, If RAM location 7850
contalns hexacecimal 80, an altemate table Is used
to obtaln display codes for characters repre-
senteg by coces greater than 880. Since codes
above &80 are not ASCII cooges, this table forms an
extension of, rather than a replacement for, the set
of avallable characlers.

This altemate table begins at address nnO0,
where nn Is the byte contalned In address 785E.

whenever the computer s powered wp
following a power gown us the OFF key, the
contents of 785D will be set to FF, thereby causing
the altemate display moge Lo be cancelled.

An Altemate Character Set Program

Execution of CALL &7C72, when this program Is In
memory in a PC-1500A, will set both the altemate
key code and altemate display modes.

Shifted alphabet and numeral keys will
generate the codes Al Lo C4 (rather than the usual
ASCIl coces for lower-case characlers) These
cooes are displayed as characters thal have been
gefined by the user. The ASC and CHR$ functions

10 Issue ¥  POCKET COMPUTER MEUSLETTER
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also apply to these Codes.

After the altemate key code and altemate
display modes have been set by CALL &7C72,
execution of CALL &7D00 Initiates a routine for
formation of user-defined characters. The display
will blank. Depress the key (alphabet or numeral) o
which a character is o be gefined. The symbol for
that character will appear, followed by a 5 by 7
grid. The position of a “got cursor™ within this grid
|s Indicated by an unilt dot.

Tne rignt and left cursor keys may be used to
move the “dol cursor™ through this grid. Keylng the
decimal-point key will enter a dot in the position
Indicated by tnhe dol cursor, Into the characler
belng formed. Keying SPACE will clear a doL The
character belng formed will be displayed In the
position to the right of the dot cursorgrid.

when the oesired character has Deen
completed, key ENTER L0 store it into memory. It
will be displayed whenever the assigned key
(following SHIF T) Is depressed.

If BREAK s used o exit the character-
creatlon mode, the character will not be assigned.

Using the Program with the PC-1500

The preceding Instructlons and listing of the
machina | program apply to the Sharp
PC-1500A. Slnce the earller Sharp PC-1500 and
the Radio Shack PC-2 0o not contaln RAM In the
aadress range 7C00 - 7FFF, a differant location Is
required. The program ltself Is relccatable with-
out modification. However, Its possible locations
are restricted by the necessity Lo locate the Key-
to-ASCIl table and the Character Table al
locations compatible with the PC's operating
system routines.

The followlng locatlons are suggested for
various memory conflgurations:

1. PC-1500 with CE ~155 memory module. First
assign the BASIC area with NEW 83859, Enter the
machine language program beginning at &3972,
with It ending at 83AA3, (The character table will
use the area 83AA5 - 3B858.) Tc execute he
mooe-setting routlne, use CALL 83972, For the
character-setting routine: CALL &3A00.

2. PC-1500 with CE -159 memory module. Begin
with NEW A2359. Load the machine language
program In the area 82172 - 22A3. The character
table will occupy 822A5 - 2358. To execute the
moce-setting routine use CALL 82172, For
character creation, use CALL 82200

3, PC-1500 with CE-161 memory module. Begin
with NEW &0359. Load the machine language

Do not sell this PDF 1!
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program Into the 80172 -02A3, The character table
will occupy &0ZAS - 0358. Set the moode using
CALL &0172. For character creatlon use CALL
&0200.

4. PC-1500 unexpanded. Use NEW 84359, Load
the machine | program Into 84172 - 42A3.
The character table will occupy 84245 - 1358, Set
the mode using CALL &4172. For the character-
setting routine: CALL 84200.

Location of Stored Character Codes

In the PC-1500A version, the codes that produce
the characters defined by the usar are stored in the
area &7DAS - TESS. They may be viewed by using
PEEK. These are the codes thal can be used with

Program Altemate Character Sets

Table Oharacter Cooes,
ADODR KEY aSCl]
?DRAS A Al
20PA B ¥4
7DAaF C A3
70B4 D Ad
083 E AS
70BE F ne
0C3 G ne
70C8  H ne
7DCD I (=]
7002 J AR
2007 K ne
J00C L Ac
2DE! n T ]
20E6 N AE
720EB © AF
0F@ P Ba
ZDFS Q Bl
0FR R B2
70FF 5 B3
7ER4 r B4
7EB3 U )
JEBE U B6
7E13 W B2
7El18 X £]]
7EI1D Y Ba
7E22 2 1]
FE27 %] BB
7E2C 1 BC
PE3} 2 BO
7E38 3 BE
JE3B q BE
JE48 5 ca
JEA5 & Cl
7E4n 7 c2
7EaF 8 C3
7E54 L C4

/072 FO 58 B4 DD JDBE FD CB BE ED
sC76 DA 46 80 CA 2012 S2 EC 41 4)
JC70 5D EB 76 4E  7D16 4] 4p P4 DF
C?E B4 390 PB 4E J01A 43 43 43 43
/C82 59 D] 48 38 7DIE DF BE B5 Pn

2C86 35 32 89 58 7022 AE 78 75 2n
C8n 57 11 53 BF /026 58 7A 5A B@
/CBE 2D Zf 32 4D 702n 55 BE ED EF
7C392 55 15 4R 37 7D2E€ CD BE 88 @S

C96 34 3] 8D 28 7032 BE E2 43 C

JCOR 49 16 48 4F JO36 42 CD 54 4n
JC9E 4C 29 19 43 2D03A B0 S5n 86 BO
JCh2 45 12 44 2F J0O3E 04 B? 2E BB
ChB 2n 7B 2P 54 D42 25 BP 20 8B
JChR 52 13 48 58 046 26 BF BD BB
JCRE B8 30 P2 54 J04a 42 B BC BB
JCB2 5] 1B 41 18 JO4E 29 B B8 98
7CB6 IF BC 8n 42 052 2) 45 B? FF
JCBR 54 14 47 33 7056 98 B5 485 4P
JCBE 36 33 58 AE 7D05A FF 42 33 3F
JCC2 B9 ) nB C3 JOSE 4a 24 FB D}
CC6 CP BD a9 B8 F06B2 93 45 B85 8F
JCCh B7 21 B3 @8F 2D66 9FE 49 45 8D
JCCE 2C 2E BB maD 206A FF )B 51 @88
JC02 BS 25 ap C2 70DGE B? BE D5 45
JCO8 BF BC 80 ac D22 19 5] B8 B85
C00 A9 26 AB AF 2B 46 AA 45 R
ZCOE oC 3E 19 a3 D78 FF 9H B5 46
ZCE2 a5 22 B4 3F JD7E 4B FF 44 4f
JCEG 3A 3B 5E BG JO0BZ B5 9] B6 4n
JCER BZ 23 pE BR JOD8E DO DB 80 &E
JCEE 1D 48 B2 BnA J08a D3 SE &E FD
CF2 Bl 1B Al 1A JDBE B8A Bl 4) B3
/CF6 1E IC 50 m2 092 D2 B3 ZB FO
JCFA B4 24 f? C4 D36 58 Ah A% FD
ZCFE C) BE BE EC 7D9a Ca D39 D3 FO
7082 a2 BE E4 2C J00E ChA 55 41 88
006 B7 3p 9) 8> JDRZ2 284 9n

J08p B 30 5B BB

GPRINT statements to proouce the same
characters.

The ying table provides the following
Informatlore 1) the address of the first of the flve
Dytes thal are used o generate the character, 2)
the key Lo which that character Is assigned, and 3)
the code for the character. acting llke an ASCII

SAVEINg the Program on Tape

The program may be saved on tape using the
CSAVE M staterment. For the PC-1500A execute:
CSAVE M "ALT CHAR SET"AJCT2ATDAS. (If you
want 0 save the characters you have created,
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along with the program, then use the commanc
CSAVEM"ALTCHAR SET"AJCT2ATESS.)

If. you are using the PC-1500 or PC-2, the
aadresses In the CSAVE M statement will need o
be modified to coincide with the area of memory
m&iFuremrplﬂ,urmmmch 155 memory
module, save e programing using: CSAVEM™ALT
c:msermw S8.

To reload the program, simply execute: CLOAD
M,

A Suggestion
You can save a lot of typtrquasstgﬂngu'ulw
CALL statements to a couple of REServe keys.

Norlln  Rober, 407 Nerth Ist Averwe,
rarshalltown, IA 50158 proviged this program.

TEFMINATE WITH EFRORE MESSHGE

The followlnd roptines
with an FEFOF mec=29e

‘a2 Call EA (CDEE) disPlaus

by Call Ed4 <CDEIY dizsrplays

dizplaved in

ERROR 0.

INSIDE THE PC-1500

This is the fifth part of the currert series on the
Sharp PC-1500. (Most of this Information is also
applicable to the Radio Shack PC-2.) This valuabie
information Is supplled through the efforts of
Narlin Rober, 407 North 1st Avene, Marshalllowrn,
/A 50158 This issue continues from Issue 34 of
AON Norlin has been describlng a number of the
ROM routines. Many of the functions they perform
are of value to machine language programmers
when called as machine | subroutines.
MNorlin has spent a great deal of effort derlving this
information and taking the time to write about IL If
you use {t, try and find time 10 let him Know Now
much you appreciate it

will terminate a machline—=lan3uage Frolram
‘Feacda”

mode -

where n 1= contained i1n UH

EEROR 1

When the EPROR mezsage is displaved, the wp arrow key mas be vzed

to dizsP1lau
to the dezired location.

Feai=ter %Y can

tPll_-'
3% Prevwicded that the

stack

by Lead register S with 724A;

a BASIC line at the addrezs Pointed to ba
display will result unless an effort has been made to

be made to Point o the location 1n BASIC
machine-1angnage Prodram was called by either
hazs be

then execute

Y. H meaninzless

lf:l':l"‘l ' *I-l r'l-lill't

freom weich

af the following

en kept halanced, POP Y tuice,

POF Y.

FRERINTER ROUTIHNE=

MOTOR OFF

Subroukine A7ER 1= required following

certain Printer subroutines,

ENUTYALENTS OF CERTATH BASIC STATEMENTS

TEXLT Subreontives RCERE. A9DS. T

GRAPH Subrovtives Frqnf A763, ABEF: store FF into 7IFA

r-:,?-"E T ..-f-l'l..l-'n'."- n 1 = =% 1la-l*ldr :.“'F-l

COLAE N Subroutine ch Precede by loading UL with n (D to 2,
Fellow by z=ubrootiae A7E3 (Moboer of &5

LF o Subroutine ARB4. FPrecede by storing n vin 319ned binarw)
inta PETF=7ESB. and 1oadind XH itk TR, 1 with 7R,

12 Iswes 35  POCKET COWUTER MEWSLETTER
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Fallow by subroptine AYEE (Motaor ot
LCURSOR n Subroontine ACS2. Precede by loading B2H with =F. and
L with n. Follow by subroutins AFES (Motor of )
S0ORGH Subroutine RACH?
FOTATE wn Store 0 (B tao 32D inkn TOF2

FRIMTIHG IH TEXT MODE

— e

13 To Pprint comtents of FA for string Painted tao by FEY, u=ind
defanlt format

Store 84 inko FEEE) exwecute subroutine B3IEA.

Humsric data iz printed right-ivztified, strinsz, left-iustified.
Printer adwances to viext line if rnecessaryg, If CSIZE z=t 1= larger
-

than 2. it will be chanded o 2. TEXT mode will be zet. H carpriage
return Tuwith 1ine feed) will follow BErinting.

t23 Ta print contents of EA Car string Painted o), formatted:

fa) Stare format sPecificationzs inte memorya,. 3z follaws:
TEAAR: Editivd characters, 18, comma sefParation: 28, torced
=jan: 4@, asterisk fill: 86, scientific format
TEAE: Mumber of charicters Precedingd decimal Point: including
sPaces For =190 and commas Cyhen sPecified)
FEAC: Mazimum number of characters to be Printed fin Printing
of character strings); if wo limitation, zero
FERT: Humbetr of character:s including and followin® decimal Pointg
(h) Store zero into 72ER and 79FS
(=Y Execute subroutine B439A (Print): oftionallz. subroutine
ASF1 (CR with line feecdd: =vbroutine A7 (Motor ofF2

(2 To Print contents of BFA (or string Pointed to by FB». formatted.
starting at current Pen location. with live advance when necesszary:
(a) Stopr
thY Sto
(e Ewe

e format sPecifications into FRAA-AN. a2z described above
& BE 1inko VIEA. 892 into TI9FS
pte z=ubroutine B49R., Follow by sobroutine A7SY (HMotor of £

4y To Print a single character (no carriage retorn or line feed):
£ad Store the RAECI] code of the character to be Printed into PEPF
‘hah Lj:d dH with FB, ®¥L with PF. Store mero 1nto TIER
el Ewecnte zpbrantinse ATYE1. Follow by zubroubticne APED ‘Mobtor affd
(53 To execute marriase returp with line feed:!

Loard ¥H with 7E. ¥L with 7F. Exerute subrountinss ASF1. ATAS
PLOTTIHG “GRPRPH MOTE

‘1) To mave Pen. usind 9iven ¥ and 9 increments:

Al SPecifeing increments 1n tuo-bute

=13nsd binard. stor
w=imwzrement into FEFE-FVEFF. and the u-i

ncrement into PEFC-YETD

POCKET CONPUTER MENSLETTER.  Isswe 3 13
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(b)Y Load ¥H with 7B, XL with 7C
tcy Execute subroutine ADTE. Follow by subroutine A769 (Motor off)

(2 To move Pen to location having coordinates (x;u):

Ca) SPecifuin?d x and 9 in two-buyte signed binary. store x into
7B7E-7B7F, and 9 into 7E7C-7B7D

‘Y Load WH with 7B, XL with 7C

tcy Execute subroutine ACHY., Follow by subroutine A7ES (Motor off>?

(3 To draw a2 line, starting from current Pen location., using 9iven
increments in w and 9

{a) Specifuind increments in two-bute signed binardy, store the
kx={ncrement. into 7EFE-YE?F. and the g=increment into 7B7C-7B7D

(b Load #“H with 7B, HL with 7C. Store FF into 79E9: ztore line
taPe (O to 9 into 79EA; store 81 into 7ESY

‘{eY Evecute zubroutive ADB? (Draw line) and A7EZ (Motor of f)

{(4) To draw 2 square; takingd current Pen location as lower left corner:

fa3) Load A with length of a =ide of the square
‘b)) Load “H with 7B. ¥L with 7F. Store line type (B-9) into 79EA
(=) Execute subroutivne RAC2F (Draw square) and ATEZ (Motor off)

‘52 Ta draw a pectanale, bedfinming at current Pen location:

(a) Specif9ing dimensions in two~hute zidped binary. ztore the
v=ejimenzion into PE7E-PBYF. and the s-dimension into 7B?C-7E?D

(b)Y Load ¥H with 7B, ¥L with 7C; store FF into 79E9: ztore line
tupes (B to ) into 7I9ER

(= Ewvecute subroutine ADE4 <Draw rectandled and A7ET (Maotor off)

PRINTING IN GRAPH MODE

<12 To Print contents of RB (or ztrin® Pointed to b Rﬂ?, formatted,
starting from Present Pen location. 1w direction sPecified by ROTATE:

(a) Store format sPecifications into 7TBAA-AD. az in TEXT mode
(b Steare Ters into 79EA and 79FS )
‘c) Execute subroutine B433., Follow by subroutine A7EY (Motor off)

(2) Ta Print a sin3le character, in direction sPecified by FOTATE:

(2) Stere the ASCII code of the character to be Printed into 7E?F
by Load ¥H with 7B, XL with 7F. Store zero into V3EA _
ey Ewecyute subroutine A7S1. Follow by subroutine ATEZ (Motor off)

FRINTING FROGRAM LINES (TEXT MODED

(1> To Place a Prooram line into the Input Buffer Prior to Printing’

The line to be Printed muzt be pPut into the InPut Buffer. starting
with itz two-bute line number, omitting the link bute., and continuing
with the codes for the BASIC =tatements 1n the line. A line maw be

14 Iswee ¥  POCKET COWUTER MEUSLETTER
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Fut into the InPut Buffer in that form in ans of the following wass:

ca) Suaroutine D26F may be used to Place the first BASIC line into
the InPut Buffer: the SEARCH Pointer iz zet to Point to that line.

FROM THE WATCH POCKET

In & recent column in the infoworld, John
Gantz lamented the demise of Uhe pockel and
notebook computer fleld Much of his pessimism
apparently evolved from a personal experience
wherein he tried to dispose of some 200 Texas
[nstrument Compact 40 handheld computers. we
don't blame him for possibly being a little
disappolinted with the CC-40, bul we do not think
thal the pocket and portable computer fleld is
about 1o faoe away.

Indeed, the signs are evident that all is well In
the PC business despite recent withdrawals from
the market by some suppllers. It does seem to
currently appear that we are In a consolidation
phase. Suppllers who cant match consumer's
tastes are dropping out. Procucts are improving
New genre are being identified. The recently
announced Sharp PC-1260 and 1261 models are
good examples of this forward progress. The 1261,
with its 10 of user RAM and 40K of bulit-in ROM
software, points o the fulure. Here |s a pocket
computer that fits easlly in a shirt pocket, yet
contains enough power 10 really ease one's dally
task. 10e< of user memory is more than enough 10
hold several practical programs for use ona daily
basls. The autornatic calculation capability of the
1260 and 1261 are examples of the lypes of
features that will be provided as standard in pocket
computers of the future,

Pocket computers, now entering thelr fifth year
of existence, are still in the ploneer s
Manufacturers are beginning to leamn just what it is
that users want from thelr PC's, Models recently
or about to be announced will provige more and
more of what users seek. For example, the recently
announced Caslo FX-750P model and the upcoming
Sharp PC-1350 allow for wafer-thin memory
modules, complete with batlery backup, to be
easlly pl into the pocket computer. These
new modules will make 1t easler for users Lo access
al variety of p They represent a
significant step in the development of the PC
lowards becoming a practical tool for users from

all walks of life.

Opportunities abound for visionaries and
entreprencurs who understand the vistas that are
open While the soclety as a whole is still
struggling with the legal concepls that need to be
In place to protect both the consumer and producer
In areas such as software copyright and protection,
new technologles will make it practical to
distribute Information processing tools. For
instance, the Sharp PC-1260 or 1261 can be
password protected This means that those with
specialized knowledge or techniques can program
this information into PC's and sell the entire
package as a ready-to-use application tool. This
can be accomplished with relatively low risk of
having the source code and methodology comprised
unless authorized by the program author. In the
case of newer models, as the PC-1350,
application programs can be distributed installed
directly in the battery backed RAM modules. Once
again, various levels of source code protection can
be provided at the author's discretion.

It should be noted that each tion of
pocket computer products provides benefits in
several areas. Not only Is the haroware tself more
powerful, but deficlencies in operating modes and
capabilitles are being corrected as a result of
feedback from earller users. And these early users
have been ing out. Hence, multiple line
displays, which providge for the easier
comprehension of data, will become the norm
Feedback from users indicates they would rather
have several lines of information, even though the
Characters may be smaller, than having a single
line that forces prompts 10 be remeTbered while
data Is belng entered or leaves the user guessing
about the Interpretation of an output value.

In case you haven't heard, Sharp now proouces a
low cost combination thermal printer and cassette
interface called the Model CE-126P, The list price
of this unit Is $34.95. The machine contalns a 24
digit thermal printer as well as a standard
audio-cassette Imerface. Orlginally designed for
the EL-5500 and EL-5510 calculator units, this
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MACHINE LAMGUAGE PROGRAMMING

Readers of the serles Abotlne Lowgoge
Programming the Sharp PC-1500 and Radlo Shack
APC-2 (produced in 1983 as a separate publication
by PONV) will especlally appreciate the followlng
article. As such readers know, the serles was
abruptly terminated due to serious lllness on the
part of the author,

what follows Is a sample of how the author had
planned to continue the series by bullading upon the
instruction set foundation that had been laid in the
early Installments. Enjoy!

MACHINE LANGUAGE PROGRAMMING
THE SHARP PC-1500
AND RADIO SHACK PC-2
POCKET COMPUTERS

Once a truly interested ML fan acquires an
understanding of the Lypes of instructions that are
avallable on a machine, he or she soon develops an
itch to do some real ML programming. Let's satisfy
that urge right now.

Clearing Memaory

when batleries are installed In a PC., the Indlvidual
bits In memory will “come up™ In random states.
Some set to the logic 1 state, some cleared to the 0
state. Sometimes It 1s not desirable to have areas
of RAM [n such a chaotic condition, One way for a
ML programmer o set an area in memory to a
known condlton [s to fll1 It with zero bytes. That s,
load bytes sel to the value zero Into a speciflc
range of memory addresses. Sounds llke a pretty
simple procedure, right? It st And [t can be done In
awhole lot of different ways.

Suppose, for example, that you wanted to clear
out the section of memary normally used to store
the fixed string varlables A$ through D$. These are
stored In memory addresses &78C0 - &78FF.

One way to accompllsh this job would be to lnad
CPU register A with the value zero. Next, the
starting address of the area to be cleared might be
sel up In CPU register X, Once this had been done,
STAI (X) dlrectives could be used to stuff the
contents of the accumulator (register A) into

FOR PC-1500 & PC-2 USERS =—

successlve locatlons In memory as pointed to by
the contents of CPU reglster ». Remember, the
STAI (%) Instruction automatically advances the
value In X each tme [t Is executed. There Is just
one more parameter to consicer. How many times
must the STAI (x) directive be repeated in order to
clear out the desired block of memory?

Since the size of the memaory block s known In
this example, a counter could be established, say In
reglster UL. Each time the STAI (X) command was
performed, the count in UL could be decremented.
when this count reached zero, It would be time to
sLop swifflng zeros Into memaory. Thus, one could
use the sequence of directives (after the STAI (X)
instruction) consisting of: DEUL and RBNZ #nn.
That Is, decrease the count in register UL and if it
is still non-zero, then loop back to repeat the STAI
(X) directive. If this method was used, in this
example, then register UL would initially have to
be set to the decimal count of 64 (hexadecimal 40),
representing the number of bytes in memory (from
&78C0 through &78FF) that were to be cleared. See
the accompanying listing for a detalled example of
this method.

If you were wide awake when you read the
previous section of this serles, then you might
remember that this type of situation is ideal for the
use of the BNZD #nn Instruction. Since, however,
the BNZD directive tests for zero oserfore it
decrements the contents in UL, then the count
initially placed in UL must be one less than the
number of loops (locations to be cleared). Thus, in
this specific example, if BNZD was used, register
UL would need to start out with a count of decimal
63 (which is hexagecimal &3F). An accompanying
listing illustrates this method, too.

et another way of determining when to stop
looping would be to check for an appropriate
address value in CPU register X. In this case, when
the value in X exceeded &78FF (l.e.., reached
27900), then it would be time to discontinue the
clearing operation. There are several ways this
type of procedure might be implermented.

Une way would be 1o set the ending value (say
&78FF In this case) into another CPU reqister. CPU
register ¥ would be available for such use in this
example. A comparison could then be made
between the contents of X and v each time that x
was advanced by the STAI directive. when the
value In X exceeded that In Y, then it would be
appropriate to stop the clearing operation. See the
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Program Routine far Clearing Memory Using RENS instructfon

P |LC | B1 | B2 | B3 | B4 | B5 | LABELS | MHENOMICS COmENTS

0 |00 |[BS (0O CLAR1  |LDw #00 Load register A with zero.

oo |02 148 (78 LOMH 878 St up register X to point to 1é-bit address C78CO.

o0 |04 |44 GO LDl L0 Set up regisier X Lo point Lo 1é-bit address G78C0.

o) |06 |sA |40 LD s St up counter {64 decimal here) im regicter WL.

o) |08 (41 CLEN1 STAL (x) Iﬂt.ul"f contents of A into memory, then increment pointer.
oo |09 |62 DELL Decrenent the counter valus in WL {UL=UL-1).

00 oA |99 |04 REMI CLRNM] If counter is not zero. jump back to stuff enother bytae.

PG |LC | B1 | B2 | B3 | B4 | B3 | LABELS TGS CIrENT 5

00 [0 |ES (00 CLR™MZ  |LDA #00 Load register A with rero.

oo oz | |78 LOXH 878 Set up register X te point to 16-bit address L7800,

00 |04 |48 [CO LD sCO Set up register X to point to lé-bit address L7800,

B0 |06 (68 W Lo &3F Set up counter (63 decimal here) to count-1 (64-1=53).
0o o8 |4l L2 STAI (X) Stuff zero byte into memory, advance memory pointer in X.
0o |09 |BS |03 BMID CLAR2 Check UL for zerc, loop back if non—rero, (UL=UL-1).

PG |LC | B1 | B2 | BY | B4 | 05 | LABELS FEERICS CIOMENTS
00 |00 |BS |00 [CLRMS  |LDA #00 Losd register & with ero.
o0 (02 (48 |78 LOXKH &7R Set up register X to point to 16-bit sddress L7800,
o0 |04 |4A  |CO LOML #CD Set up register X to point to 16-bit address €78C0.
o0 |0d (4l CLAn3 STAT (X) Stuff zero byle into nenory. advance nenory pointer in M.
00 jor (o6 CPA XL Check XL for rero (indicating sddress 67900 reached).
00 |08 |99 |04 REMZ CLRA3 ‘me back to stuff next location if KL is not zere.
example program listing.

An even easier way, in this particular case,
would merely be 1o test for the value In XL going 1o
zero. That is because, when XL exceeds FF
(because X reaches 78FF), It will go to the value 00
as X acvances to the value 7900. That just happens
to be the point at which we want to stop clearing
mernory In this particular exarmple! A listing of this
method is also provided for examination.

By now you should be convinced that ML
programming Is not an exact science. There are
usually countless ways Lo approach a particular
objective, Sometimes you can customize your
approach depending on specific parameters. For
instance, if you are trying Lo conserve your use of
memary, you might try to devise a sequence of

8 Issoa 3  POCKET COMPUTER MEVSLETTER

directives that uses a minirmum amount of space.
Or, you might be interested in maxdmizing speed of
program execution. In that case, you could work
towards selecting directives

make the assumption that the fastest program is
the one with the fewest instructions' Various
classes of instructions require different times 1o
complete thelr execution. It may require a very
detalled study in order to find a seguence of
instructions that accomglishes an objective in a
minimum amount of time!) In most practical
applications, however, the actual sequence of

instructions selected s not at all critical. Select or

create a method you like and try it out!
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Dlagram Memary Map of Clearing Operation

a0
0001
0002
Program 0003
StDI‘ﬂ_iﬂ
Area

§eagas

g
EEP%E L PEPFk ceee EEEEEHRPEE

——

78C1

TeC2

T8C3

Cleared 764
Hemory

Area TRFB

APractical Memory Clearing Application

Have you ever developed a BASIC program that
used a temporary variable array? That is, an array
that you needed 10 continuously clear outl in
between operations with other arrays? If so, you
know that you had to create a speclal program loop
that would Initialize all the elements in that
specific termporary array. You could nol use a
BASIC command such as CLEAR as that would
wipe out &/ of the other varlables and array
elements used in the program, something that we
assurme for this example, would not be deslred.

Of course, there is nothing wrong with creating
a BASIC program loop to clear out the elements in
an array. Itis just that, if the number of elements in
the array is large, the process can take some time.
If tre cle operation has to be done frequently,
the amount of time devoted 1o this one aspect can
become quite exasperating.

However, as a ML programmer, 1t 15 possiDle to
devise a scheme to clear out the elements of an
array in the proverbial "blink of an eye." Lel us see
here this could be done.

First, It Is necessary to know a few facts about
the operation of the BASIC interpreter provided in

the PC-1500 (and Radlo Shack PC-2). As you may
be aware, the interpreter program stored on ROM
oiganizes RAM memory In a specific fashion to
serve (ts purposes. Thus, the lower range of
avallable user memory Is assigned for use by the
PC's “"softkeys® as the REServe memory area
Immediately above this area (In terms of memory
andresses) is where user program statements for a
BASIC program (or multiple programs) are stored.
Finally, the “top™ or highesl address value
locations in RAM are used for the storage of user-
defined arrays and variables.

when the pocket computer is first tumed on,
the ROM program determines the bottom and top
addresses of user RAM, The "page™ (high order 8
bits) value of these locations are stored In the
system RAM at addresses 47863 and &7854
respectively. This procedure is as the
wmwrﬁmmw cepending on which

RAM expansion mooule (such as the CE-151,

CE-155 or CE-161), if any, Is installed in the PC.
Trws, for example, if an 8K module was Installed,
location &7863 would contaln 838 (which Is the
page portion of the address &3800 where RAM
memory would begin) Location &7864 would
contaln &60. This is the page portion of the address
86000 which is one more than the top user RAM
adaress (&5FFF) that is avallable In such a system.

(Knowing this information makes It possible w0
design a procedure that will automatically take
account of the amount of memory In a user's
system when It [s used)

when a BASIC programmer wants to create 3
variable array, it is necessary 10 1ssue a DiMension
statement. This statement essentlally blocks out
space in user RAM for storage of the array
elements. For purposes of lllustration let us
assume that the DitMension statement |s the flrst
statement contalned In the user's BASIC program.
Let us further assume that It Is expressed as
follows: DIM AS(e)a. This means that a string
array named AX) is being specified, that there area
total of 7 array elements (numbered 0 - 6) being
reserved and that each element |s Lo have room for
a characlers.

when e BASIC Interpreter encounters this
DiMension statement it will 0o the following:
getermine the top of memory (Dy examining system
RAM location &7864), reserve 28 bytes of memory
immediately below this locatlon for storage of the
array elements (7 elements with 4 characters
reserved for each one), immediately below this it
will record the array “header™ Information, (using 7
bytes of storage for this purpose)l A summary of
tnis process Is shown in the accompanying olagram.

POCXET CORPUTER MEUSLETTER Issue % 9
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Diagram Mamary Map far Clearing an Avray.
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Top of menory.

A(s)
M(5)
(1)
n8(3)
M(2)
(1)
M(0)

Headar for M()=4

&— Stmt of BASIC

The reason why It is necessary to assume that
the DiMenslon statement s the flrst statement in
the program in this description, 1s because any
other arrays (or user-created varlables) will be
stored “beneath” this initial array. Thus, locating
other arrays can become complicated and such
complications are nol neeced at this point in the
ML progranwmning educational process. Right?

It will be worth knowing, so thal you might
customize such a routine 1o your own specific
purposes, the following additional information
about array elements: (1) The number of characters
reserved for each element of a string array is
precisely the number specified after the asterisk in
the DIMension statement. If an asterisk is not used
to specify such a value (wWhich s limited to the
range 1 to 80), then a value of 16 is assumed by the
BASIC interpreter. (2) The number of characters
reserved for each element of a numeric array is
a/ways elght! This is because all numeric values
stored in such array elements are assumed to be in
foating-point BCD format.

An Array-Clearing ML Roullne

If we assume an array size of seven elements
(numbered 0 through 6), with an element lengthof 4
characters, then we can calculate thal the space
needed Dy the array elements Is exactly 28 bytes.
(Note that this excludes the 7 byles needed by the
array "neader.” This Is Just as well, however, as we
do not want o erase the contents of the array
header’)

By examining the contents of mermory location
&7868, we can locate the start of memory.
Actually, this location ylelds the first page address
that lacks RAM, so user memory really on
the highest possible address (&FF) on the next

5
§
§
§
§
:
E
:
5

2
¥
a
:

Y =

CcNBRESREEANS |
§5-32:23%

SEcEE8EE88888

:

CLm4

B338%
22383

STAL (X)
LDA YH

Riell CLAM4
Lba ¥L
cra @
PBNI CLANA

Set up register X to point to 16-bit sddress CTSCO.
Satl up Tegitier X to point to 16-bit sddress C78C0.
SeL up reglister Y to point to 16-Bit address L7900,
Set up regiztar ¥ to point to 16-bit addrass L7900,
Load reglster A with zero.

Swuff zere into memory, advance renory pointar.

Put contenti of YH into the accumulater.

Corpare (YW-¥H) to see if pointer page values are sane.
Loop back if page values are nol Lhe i1ane.

Put contents of YL into the accumulstar.

Compare (YL-ML) to see if pointer values are sane.
Loop back if pege values are not Lhe same.

10 Issus 3  POCKET COWUTER MEVSLETTER
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Program Routine finr Clearkg Array Elements

PG | LC | ®1 |BZ | B3 | B4 | B3 | LABELS RENMICS CIFFENTS

n |50 |5 {ChRsAy LDV WTR st wp register ¥ to point to 16-bit sddress C7864.
7|52 |5a |64 LOVL o84 fhis is where top of memory valus stored by R Toutines.
71 |34 1% LDA (¥} Feich top of menory wvalue inte sccunulater.

1|55 |oF DeA Jecrenent page value by ona o poinl 1o naxl lower page.
7 | |08 STA W Store top of memory (adjusted) page value In register MM,
n |57 |# [FF LOM. #FF Store low portion of top of menmcry address in M.

T |59 |6A |IC CARRAL  [LDWL P1C Sel up coumtar (28 decimal here) In register UL,

1 |% (&5 |00 LD 800 Load the accumulstor with revo.

1 |50 |40 CARRAZ  |STAD (X} Stuff sccumulator lnto nemory, then decrément polnter.

1 |5 |62 | DEW Decrenent Uhe counler walue in UL (UL LA-1).

W |9 04 FEMD CORRAD If counter ral Zero. jJump beck Lo stufV araiher hyls

71 Iil ki I RIS rlu_ exit back to caller when counter eguals rero.

lower page. Thus, If location &7864 contalns the
value 860 (indicating page &60 in the address
&6000), the last locatlon in RAM is at location &FF
in the next lower page (&5F) or at address 85FFF.
(This Is precisely what would be encountered If a
PC-1500 nad an 8K RAM moduie such as the
CE-155 installed)

From there It Is a simple matter to set up
pointers and a byte counter within the CPU In order
to erase the desired block of memory. Howeaver,

now It wlll be asppropriate to decrement the
memory pointer as locations are cleared (Instead of

incrementing it as was done in previous routines)

See Lhe accompanying listing for the actual series
of Instructions that can accomplish this objective.

Check It Out With A Hybrid Program

You can test the operation of the array clearing
routine by combining It with a BASIC program. The
BASIC portlon of the program can be used to
DiMension the array, load the machine 1
routine Into memory using POKE directives Eslnce
It Is falrly short), and Initiallze the array with a set
of known values.

Next, the Initial values placed Into the array
can bDe displayed for checking purposes. The

array-clearing ML routine can then be “called™

using the CALL statement provided in BASIC. The
contents of the array can then be displayed again
to verify that the elements were properly cleared.
This process may be repeated as long as oesired for
observational purposes. Here s the listing for such

3 programe
1000 “AA"DIN AS(6
)=4
1010 GOSUB "CC*
1020 “BB"GOSUB "D
ni-
1030 GOSUB “FE*

1040 CALL &7150
1050 GOSUB “EE”"

10 6

1230 RETURN

1500 “EE"WAIT 20
1510 FOR A=0TD 6
1520 PRINT A:"

1" AS(A); ™!

(The nomenclature /orid In this text refers to
programs that combine BASIC and machine
language methods within one general program,
such as [llustrated by this array-clearing example.)

MNote that the ML routine |s tucked Into memory
locations that are normally used for storing the
string varlables P$ and O%. Keep this Inmind If you
Intend to meld this array-clearing capabllity into
sorme other programd

POOET COWUTER MEVELETTER Izsue % 11
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INSIDE THE PC-1500

This is the sixth and concluding portion of the
current serles on the Sharp PC-1500. (Most of this
information is also applicable to the Radio Shack
PC-2) Moriin Rover. &07 MNorth Ist Avenve
Marshalltown, IA 50158, has been the provider of

this extremely valuable information. we at PN
on behalf of all our readers, would like to extend
our thanks Lo him for amost iInformative treatise.
This final section picks up from where we left
off in Issue 35, with a continuation of information

regarding printing programlires.....

‘b Subroutine DZEA mas be used to locate the line whose number has
besn loaded into Re2izter U, (A data bute, which will be added
£a the return addresz 1f the zPecified line does not exist. must
follow the instruction calling this subroutine.,? After execution
af subroutive DZEA. load ¥H and ¥L with the contents of 78RS and
22A7; decremsnt £ twice; and execute subroutine D2DB, The sfpeci-
fied line will ke in the InPut Buffer, and the SEARCH Pointer will
point to that line,

(e The Pro9ram line that follows the one currently Pointed to by
SEARTH may ke Placed into the InPut Buffer, with automatic uPdate
~f the SEARCH pointer. by execution of subroutine IZE3.

{2y To print the line stored 1n the InPut Buffer:

(2) Ewvernte szubroutine BY3F to store the line size into TIF5. cIf

the CSIZE zet is larger than 2.

‘B Subroutine AEZA will Perform a

it will be set to 2.0

line feed with carriaszss return.

Elen Print the line contained in the InPut Buffer, Follow by

subtontine FPES (Motor off)

MISCELLANMEOUS (MECHAMICHL >

1) Parer Fesd kKew Disable/Enable

Dizsahle: Subroutine R2GA
Ewnakle Subrovtine AZEA

2% Te mowe Paper (no uPdate of coordinates,. GRAPH mode):

Mith n 3 two-hute =i9ned binary number. subroutine ARBE feeds the
paper ha v 2raphic units, (Hedative n will feed in reverse,)
Prerede ba loading #¥H with 7R, ¥L with 7F, Y with n. and UL with @1,

{2y Payn e Dewn Conmtrald

Fem e Sobrovting REG2
Fen Down:  Subroutine AAFA

Fer 1P Tionam Subroutine AAEZ sets Pen uP 1f 72ES contalins zero,

Aoitn 14 T9E9 contains FF

(4> Ta mowe Pen (w0 ubPdate of coordinates, GRAPH mode):

fat Moee right, n arafhic unites,
1madisd XL mth n. Fallow by

12 Iszue 36  POCKET COMPUTER MEWSLETTER
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sybrentine ATE2 (Motar off)
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(h) Move left:. n SraPhic units. with subroutine AZ2B. Precede by
loading XL with n. Follow by subroutine RA769 (Motor off)

(e) Return Pen to left end: without line feed, with subroutine ASDS.
Fallow by subroutine A7E9 (Motor off).

(5) To cucle Pen to next color:

Execute subroutine REZ9, Follow by subroutine A769 (Motor off)

CASSETTE ROUTINES
TN SAVYE A FILE ON CASSETTE
1) Construct Header in OutPut Buffer area (7BEB-7BAF)

(a) Execute =ubroutine BEDE to form Lead=in, including file tupe
code, Precede by loadinS A with file tupPe code: @8=ML; A1=BRSIC;
P2=Reserve memord; Bd=data file; others definable by user

(b)) File name is oPtional; if to be included. its character codes
must be stored into addresses 7BES=7B78 (maximum, 16 characters)

(=) Store be9inning address of file being saved., into 7BS82-TEB3;
store 1 less than the number of bytez in the file, into 7BES84-7EBS

(d) If a ML Pro9ram (file tuPe 88) iz bein® recorded: store the
hefinning execution address (or.default value FFFF) into 7BBE-E7

(2) Record Headesr onto cassette

(a) Store value of Cassette Parameter into 7879 08=RMT B, 18=RMT 1
{b) Execute Call E® (BCES)

(3 Record file
£a) Load A with beginning address (obtainable from 7EB2-83); load U
Wwith 1 les=s than number of bwtes (obtainable from TBEB4-85)
by Ewecute Call AR (BD3C): terminate oPeration with Call B4 <BEFS>

TO LORD A FILE FROM CRSSETTE

(1) Construct Header in OutPut Buffer area, TBEO-7ERF

(2) Load A with code for file tuPe sousht
(b)) Execute subroutine BBRDE
i) Store (oPtiomal) file name into 7BE9-78

£2) Find file on cassette

(3) Store value of Cassette Parameter intea 7879 B88=RMT @, 90=RMT 1

(h) Execute CALL B@ ¢EBCEB), (A search will bef9in for a Previously-
recorded Header having the file tyPe sPecified, If found, its
file name is disPlaved and stored into 7B31-AQ. If this name
differs from the one sPecified. the search continues)

(c) If Flasa C is set, there was a3 checksum error; end with Call E4

POCXET COWUTER NEWSLETTER  Isswe 36 13
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(2% Load file inta camPuter

{ad Load ¥ with the addrezz into which the file 12 ta be loaded.
and load U with 1 less than the number of butes to be loaded.
(The values {for these Parameters that were orifinally recorded
are now obtainable, respectivels, from 7BAR-AB and VYEBAC-AD>

‘b)Y Execute Call AR <BD2CY. Following loading, Regizter ¥ will
~onkain the addresz immediately following the laszst iddresz loaded

(=) If flaga C 12 =zet, there waz 3 checksum error: end with Call B4

(4> Terminate oPeration of the recorder with Call B4 (RBEFS)

CONTROL OF RELAYS

Subroutine BFZ28 mas be uszed to oPerate the remote control relaus.
The effect of this subroutine is determined by the contents of A.

A=83: Close relas. REM B
A=B5: Oren relas. REM B

A=E9: Cloze relay. RFREM 1
A=11: Opren relay, REM 1

RECORD, LOAD, OR YERIFY BLOCK OF DATAH

FRegister X must be loaded with the beginnming address of the block of
memors involwved, and Refister U must contain 1 less than the number of
bytes in that block., Then Call AA <BD3CY will perform the oPeration
skecified by the contents of the Cassette Parameter (7273), 3= follows:

When 7879 contains 88, the block of data is recorded onto tape,

When 7279 contains 28, the data read from tabPe 13 tﬁahaferrﬁd to
[ oy, IF a Ahecksum error occurs, there will be a return, with
flaga C z=t.

When 7879 contains 48, data read from taPe 13 comPared to the data
in the block of memorw, without any transfer of data, If a discrepPancy
is found, there is a return, with fl1a9s C and V set: if 2 checkzum error
occirs, 3 return with £13ass C and H zekt.

In each of the above cases, Call B4 (BEFS) maw be used to terminate
the oPeration, it will oPen the relav, shutting off the recorder.

FRECORD OR LORD A SINGLE BYTE

Subroutine BOCC will record the byte contained in the accumulator,

Vi

Call A4 <BDFB) will read one bute from tare, and 1a%d it into the
accumulator, This routine also checks whether the EBEREAK ked has been
used: if it has. 139 € iz set,

14 Iswee 36  POCKET COWUTER MEUSLETTER
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NORLIN LPOATES Issue 32 - page 11: [n the middle of the page, the

MNertin Rober has noted a few errors In the ongolng
insice the PC-1500 series that has been appearing
in 1984 |ssues of ALV, Please make the followling
corrections:

Issue 31 - page 12 - line 7850 should reed: [f 80,
Katakanadisplayed; 00, displayed and .. . etc.

Addresses 766C to 786F are used by ROM, Lo
termporarily save the contents of 787C-7F while
the Display Buffer is temporarily saved In the
String and Output Buffers.

Issue 31 - 13 - 788E should reac TRACE
parameter: 00, ending execution of previous line;
01, starting execution of new line; . . . etc.

Issue 31 - page 14 - location 790A: . . . Is
obtained from 7908 - DC,

Output Buffer addresses for storage of Lape header
Information are Incorrectly given as beginning
with 7A.. .. the 7A should be replacedby 78.

Issue 32 - page 15: Unger DECIMAL-TO-
BINARY CONVERSION, the memory address of
Sﬁ-‘é‘ 00 Is Incorrectly stated as DDF9; It should be

Nate oo, that system RAM addresses thal are
“unused” by the PC-1500 actually are used by the
CE-158. These are 7850 to 7858 and 79F A LD 79FE.

MNorlin also notes that there is a mistake (n his
article in [ssue 34 on page 8. The example given is
not correct and its use can cause readers to think
that the program is not operafing correctly. The
example printed should be changed so that the

POCKET COWUTER MEUSLETTER [sawm % 15
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constant term in the third equation should be 3 (not
1) and the constant in the fourth equation should be
4 (not 3). Additionally, when used with an o/o
PC-1500 (having early versions of ROM), the list of
coefficients will not be LPRINTed correctly. To
remedy this situation, change the last part of line
32 toreac:

LPRINT "C

instead of:

LPRINT "C ";A(L.J): . . .

Finally, Norlin has a few general tips to passon
the PC-1500 users:

1 A BASIC program inadvertently cleared by
MNEW can be recovered as follows:

(1) POKE &7750, 204, 101, 202, 105, 73, 0. 69.
221,153,4,70,202,103,154

(2)CALL &7750

Note: If the number of the first line was larger
than 255, it will be changed by this procedure. It
may be corrected with the usual editing
procedures. You can use the above routine, in some

AL N+1): . .

fuailsble Only by Prepaid Subscription for a Calendar Yesr
Period { Joruary - Decenher ) You are sent back issues for the
calendar year to which you subscribe, at the time you enroll.

I sAinterested, Plesse send nore inforsation. I have
the following Hodel Pocket Conputer:

Enroll me a5 & 1985 Subscriber (Issue nunbers 37-44) .
524.00 inU.5. (1.5, $30.00 vo Canada/Mexico. Elsewhere
.S, 540.00 payable inU.S. funds against a .S, bank.)
Enroll me as & 1984-85 Subscriber (Issue numbers 31-44),
£42.00in U.5. {U.5. $51.00 to Canada/Mexico. Elseuhere
U,3, 470.00 payable inU.S. funds against a U.5. bank, )
Efroll ne as 4 1963-8% Subscriver (Issue numbers 21-44).
578,00 inU.5. (U.5. $93.00 to CanadaMexico. Elsewhers
0.5, 5120.00 payable in 0.5, funds against al.5. bank. )
Enroll ne as a 1982-85 Subscriber (Issue nunbers 11-44).
$102.00 4n .5, {$125.00 to Canada/Mexico. Elsevhare
1.5, 3160.00 payabla in U.5. funds against all. 5. bank.)
Check here 1f paying by HasterCard or VISA. Please give
credit card infornation below.

Orders must be ied by payment in full.
All chacks nust be nagnetically umdud pwl:u

in U.5. funds end drewn against a U

—

Hame:

)

City: State:  Iip:
RC/VISA o

Signature: Exp, Data:

mart (i erger form tor
POCKET GORPUTER MEUSLETTER
P.0. BOX 232, SEYMOUR, CT (G483
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P.0. Box 232, Seymour, CT 06433
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cases, to recover a program that has been lost by a
crash. Key ALL RESET and execute NEW 0 sefore
using this routine for crash recovery!

2. It is possible to make a BASIC program halt
with automatic display of the RESERVE template
(for whichever of groups L, Il or [1l is currently set).
This technigue adds a nice touch 1o a menu-driven
program. The program instructions for doing it are
simply: POKE &78380,0:CALL &CBaB

3. Here is a way to cleatr RAM completely.
Every byte of RAM will be cleared to zero,
including system RAM, after which the power-up
routine will automatically be executed.

(1) POKE &4000, 40, 36, 8, 10, 170, 255, 253, 186,
211,197

(2)CALL 24000

(3)Key CL and execute NEW D

Finally, although the instruction manual does
not mention it, the BASIC statement ON ERROR
GOTO 0 will cancel an ON ERROR directive!

FROM THE WATCH POCKET

As we close-out our fourth year of publishing this
unique newsletter, it is interesting to note that
Sharp Electronics continues to spearhead the
effort 10 produce good quality, low cost PCs. Of
course, many of the other pocket computer
pioneers are still hanging in there. Casio continues
to put up a good fight. HP is doing OK. Even
Panasonic continues to push its HHC, though
primarily to specialized markets.

There are probably well over a million PCs in
use in the United States today. That is only about
one for every 250 persons. It took about 20 years
for calculators to reach their present ublguitous
status. Chances are {t won't take as long for PCs 1o
reach the same level of distribution. Based on that
projection, the growth of the industry should be
steep during the coming years. ALV looks forward
to covering this advancing. exciting fielad.

By the way, during 1385 we will increase the
frequency of publication to eight times (instead of
the current six issues-per-year). However, rising
postal and publishing costs dictate that we revert
back to a smaller type style and our previous
8-page forrmat. The combination of steps being
taken will yield continued quality coverage of the
pocket computing field in a timely manner. We all
thank you for your continued support and extend
our best wishes for pocket computing happiness
during 1985, our fifth straight year of publication!
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PAYROLL DEDUCTIONS PROCRS FOR WP-T1B

This program iz a customization of tha Payroll program
{described for other nodels of PCE 1n thas 1ssue)
epecifically for the HP-71B. [Refer to other articles im
thit Lgsue for additional packground Lnfarnation concarning

thitgr:qrn.]

progran takes odvantage of the T18°s sdvanced
copability in handling inputs. For inscance, the ability to
"™ 8 defmult input value. Using this capability means
that default values do not have Lo be Sat up by using a
saparate “let” statement. Thus. for exemple. in line 20 of
the program, instesd of the input statement with a
statement getting C=0 {as & default walus), that defasult
value 13 nade a part of the INPUT statenent. You night want to
custonire this default value to your own spplication. For
axanple, 1T you have a nunbet of employees earning $350.00
[0ss par week, could set the defTeult value to that
igure {instesd of the 0 used in the progran listing).

This WP version also utilires labels in the Cax lookup
tabla routines { at lines 400 and B00) . Dhgerve how
1ire &0 obtains the lsbel of the sppropriate lookup table
ftTut.l'n- l}t.t‘lng M {which is inputted by the user in response
to LB

If you are & néwconer Lo the uSe of the HP-T1B. then vou
may want an explanation sbout the use of the statements
AS=KEYS in 1ines 20 and 100. AS you nay be sware, the -715 has
a lot of features. including & “type-shead™ irput buffer.
This capability allows auser to Start entering data bafore a
prompt even appears on the screen. Howsver, sometines this
advanced capability cen trip & new progremmer wp! For
instance, when using a delay of infinity (uhich is what you
have when the 1ine-scrolling parameter in & DELAY sTatemsnt
13 8 or more, as in this progran), the use of the EMD LINE key
causes that character to be stored in the type-ahead bidf fer .

Uhatever 1s in the type-shead buffer is then used as the data
for tha mext IWPUT statement. That meanz, the naxt TWPUT
statement picks up an EMD LIME charsoter as its initial
character, thersby terminating the imput operation and
effectively cousing the input to be a “null” character. That
15 usually & rathar undasirable manner of operation. One way
Lo get around this situation is to effectively espty out the
Lype-ahead buffer prior to an JWPUT statement . The
use of the KEYS statement does just that! Thus, the sirple
implied 1ot statement used in 1ines 20 and 100 (AB=KEYS) uses
4 “dumny™ varisble (AS) as & meant of dumping out the
type-ahesd buffer prior to wsing the INFUT statements in
those lines. If you find thiz procedure difficult to

understand, just try operating the an a few tines with
those statements removed and watch ehat i

Ba sure to nake use of the line edi capability of the
mrﬂm building the lookup tables that start at lines

Once wou have entered Line 800, just use the

back. Then, use the cursor controls
to change the line rumber and modify the remainder of the
lire sppropristely. You should find this method somewhat
fut?lﬂ!'m to type In each and every line in its
enlirely

If you enter the progran exactly as shoun in the listing.
a CAT should indicate that it is taking up 759 bytes.

For some fun. test the progren by entering an amount of
§5000.00 for hypothetical uages, assume d
dependents. and that you are married. You should get a FUT
value of 1684.26, FICA wi of 552.50. With no other
withalaings, the net pay would 903,24, I eve
works out to these Tlgures, then you can Migure that at lsast
the heart of the pr is working 0.K. (However, you should
recheck all table entries to make sure they are saccurate
bafore utilizing the progren for serious purposes. )

PC-1500 POTPOURRIL

The tuo prograns presented in the PC-L250/51/60/61 section
of this issue, can. of course, be adapted to run on the
PC-1500 with relative sase.

Rathar than present a specific pn?nn for the PC-15040
in this issue, we are going to uze this lssve’s column space
to discuss several matters that are frequently raised by
readers.

We often receive inquiries fron progran developers wio
want to safeguard their gmq:ﬂ "Hou?™, they ask, “Can I
lock up a progran so that it cannot be Listed. edited or saved
on & cazsetta?™ In other words, hou cen Uhey “protect™ a
progran so that they can sall 1t while preventing othars from
copying thelir work.

Firstof all, it isunlikely that any technigue ona night
LIy to apply Gould be 100 parcent effective. MO NATTEr wnat

do, the chances are that somebody else, having similar

ledge and skills. can undo your work. Thus, protection
mn{ beaconas nore of a batwsen Lha developer or “coda
paker” and the prospective “code breaker® or unsuthorized
duplicator. In the final analysis, it becomes & matter of
wits and perseverance, knowledge and skill. For instence,
virtually smone who reads this article, is goeing to heawe
knowledge about the technigues that are discussed and can
use that information for or against copy protection. The
information contained in AQY nay be disseninated to perhaps
five percent of all pocket computer users. Does that mean
that 95% of PC users won't know sbout the technigues
discussed hare? Mot necessarily. 1t is really impossible to
deternine how effective a technigue might be since the

FOR PC-1500 & PC-2 USERS —

“gane” i3 really between those that “knou™ and those that do
not! And, there 15 no way of knowling who Nas or who does not
have thi requisite knowledge.

One of tha first things to decide when considering copy
protection is just what is it you plan on protecting. Do wou
uant to prevent duplication of the progran snd unsuthorized
dizstribution? Or, do you usnt to protact the algorithms or
progran methedelegies? IT r primary interest iz the
former, then you should consider the standard legal avenues
such as copyTlght and trademark protection along with any
technical anti-ouplication uwle you might apply. If
you are attempting to guard algorithms or methodologies,
then your tack nay be quite different. Here. you may want Lo
concentrate on making it difficult for someone else to
figure out t axactly how you performed a particular
operation. (Remenber, while o copyright cen protect a
particular implementation of a progran, it cannot stop
someont else from using the same methodology or logea. A
simple re-write of your program uslng differsnt varlabla
names, labels, text and some re-arrangenent of the naterials
11:: mi that is neaded to legally circumvent the copyright

et

If you uant to prevent sutright duplication of pour
progran, then you had better not plan on publishing it on
nagnetic taps. Anyone uith a dupliceting teps recorder unit
can duplicate what is on & nagnetic tape. If someone is
serious about distributing ywour software (say. in a foreign
country), all they need it one of your progran recorded
on taps and thay are in busingss. Fresto! They can be maloing
coplet in a matter of seconds. If someone it going Lo break
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tha mylirrl laws in this manner (assusing your work has
been copyrighted), it is certainly not hard to do from a
technical viewpoint. Remember, we are talking here about
tapa-to-tape copying. The program pever has o be loaded
into a conputer! Mo amount of protection within the progran
or computer is going to be mble to prevent this simple
outright duplication of the information contained on the
tape cassettel By placing their own labals on the copled
catcatiet, program pirates can easily end up telling your
progran (particulerly in a foreign country) with little
chance of being detected.

OK. you S8y, you are going To distribute the progras on a
ranory module (such as the CE-160) instead of Lape cassetie.
Kow what cen you do? Uell, the CE-160 programming systenm has
&n option that is said to prewent the listing, editing or
saving of the progran. Just select that option vhen you place
& program into the module! Does that mean your progran is now
safe fron duplication? Hardly.

Oh sure, it neans the casual user cannot simply invoke a
LLIST to view the progran. Nor can that user invoke a CSAVE
connand to make & copy on a tape recorder. Howaver, anyone
familiar with machine language techniques (such as a reader
of AC¥) would be capable of accessing the information in the
roduls. A sinple nachine language nenory dunp could be ussd
Tto obtaln the contents of the module. The information
obtalred fron such a nenory dunp could be loaded Lnto another
PC without the protection. Once such a copy had been nade,
the progran could be viewed. edited and duplicated. From
thare, nass duplication would be no more difficult than
simply nalkiing copies on amagnetic taps cassette duplicator.

%0 what is the poor. defenseless, pocketl computer
progranmer to do? Well, for ome, stop being parencid about
duplication per se. Belleve this: If your program is so
valuable that people want to duplicate Lt for the seda of
being able to generate some "underground™ sales, they are
poing to Tind a uay of doing it regardless of what you do. The
only salvation iz that you uill probahly meke tone noney too.
since you will have the lead in terns of promotion. supply.
supporting naterials, etc. Femenber. howewer, that the
outright duplicator (copier} who distributes your
copyrignted naterisl without your permission, 15 breaking
the law. In other words, they are viewed as crooks. Thus,
Urséy Takk & cortain anount of risk. And, if you can prove that
they are duplicating your matsrial. you nay be able to put
then out of business .

Frankly, you would probably be betrar of f to assune that
there is very little, from a practical viswpolnt, you can do
to stop soneone bent on being & crook. It is batter, perhaps,
Lo be more concerned about slowing down somecnd who wants to
legitinately conpete with you by “re-writing” your progras.
Renenber, a good nany people do not vant to risk being caught
and branded as outright thieves, Thay might, however, view
“competing” with you at guite another mattar. Ihey might
even dafine “compating™ as simply doing what you have dons &
little differently or a little better. ALl they need in order
to provide this legal competition is to Figure out how your
progran operates. In other words, they need 1o know hou you
did what you did.

Thers are things you can do to mele this difficult on
thelr part. One thing 15 Lo DUt Key sections of your progran
in nachine language. Once placed in the PC as plain object
coda, your conpatition 15 going to hawe to spand 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 need
to disassenble your code and study Lt In detall, This process
could take months. It is swbjact to warlous kinds of
interpretation and error. (You might encourage
nisinterpretation by deliberately inserting nonsense
sections in you code.) It may involve to much work that the
parpatrators nay find it sasier te simply decign their oun
version of your progran from scratch. Or, they may decide it
iz not worth conpeting with you!

But, will 1t sbsolutely protect you from having wour
progran copled? OF course nol! Anybody with the same skills
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and Lraining as you (for instance, innachine 1 Jwill
$till be capable of eventually figuring things out if that is
their ultinate goal. The point now is, if they are so skilled
and cunning, would they bother? Chances are thay would
rather be devoting their time and energy to producing their
own 0T iginal creations.

Motice that protection of & program (preventing it froa
being copied or duplicated) is a different matter than
SECUring an individual PT from uhauthorized use. The former
problen assunes that the progran must be distributed by sone
practical means (tape or module). The Llatter 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
15 Delng secured. Several people have subnitted prograns to
FLN that are claimed Lo provide protection along these 1ines
for the PC-1500. Perhaps, if reader interest warrants, we
can provide a sanple of this type of security progran in &
future issue?

Coda Breaking

A nunber of readars have asked for information on how to
approsch deciphering the machine coda for a computer. That
iz, how did P¥'s suthors break the code for the LM-5801 CRU?
be suspact that much of the recent axpressions of interest in
this matter have something to do with people wanting to work
on discovering the nachine language of sone of the new PCs!

Uhataver the reason for the interest, here are a few
coAnentLs on Lhe sub ject:

First, work on napping memory . Deternine which sections
are devoted Lo R and RM. Perforn exparinents (using BASIC
or whataver language is availsble on the nachine) to further
dafirm how RAA is used. That is_ what addresses are used for
progran storage, where variables are stored, what parts of
RN appear to be used as "systen” resources. This type of
infornation should be arranged in orderly fashion, such as
Ly menory address value.

Hext, print out & dump of ROM memory. Preferably, each
ling of the dump should show raw nachine code (in whatever
nunbar bate you prefer) and the character produced by ASCT1
values. Using this tachnique can help you pick out various
kinds of lockup end conversion tables within the ROV,

Then, obtain a histogran on the contents of RN, That iz,
for each possibla value (0 - 755 in an 8-bit nachine), Tind
out how nany tinmes the value occurs throughout ROM. It is
fairly easy to do this using a BASIC progran that counts the
number of ocourrences for each possible value and stores
this ina b-elenent array.

From this point on, start analyzing the data while
ealling on your own personal knowledge. The nore experisnce
you have in terms of computer sclence or mathematics, the
higher the chances for insediate success. Use any data that
has relevance for you. For instance, when Morlin Rober first
started working on the PC-1500 ROM, he (being a skilled
nethenaliciaen) was quickly able to spot values used to nake
nathenatical conversions and tTables used to calculats
nathenatical functions uithin the RN,

Start msiing assunptions shout the RON code and playing
hunches. For instence, in a large raching language progran
fuch as a GASIC Interpreter, chances ars good that some of
the most frequently used fnstructions will be “loads™ or
stores © " junps, ” “branches” or “calls® to subroutines and
“raturn® instructions. Use the histogran you nade of ROM.
tha dusp of memory, and your knowl of the use of
sddresses in PAN wo try and put some of your hypothesis
togethar . For instance, you might assume that most call and
Junp instructions would be to locations within the ROW. This
Aeans that the call or junp opcode would be followed by
address bytes having values within the range utilized by
RN, Teks the values having the Len highest ocourrences from
the histogran of the RN code that wou compiled. Find
occuriences of those values within ROM and tee if any of then
appacr to ba Tollousd by ressonsble sddress values. IF so,
mark ihe memory dump at those locations. Uhen you get a
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herdful of prospective jump or call locations, stark
gxamining the code in the vicinity of those addresses. See L
you find the sane code valua immediately preceding each
prospective jump or call address. Any luck? If so, you may
have found the opcods for a subreutine “return™ instruction !

On a machine such as the PC-1500, once a solid
“guess-gstimate™ had been made on &R OPCOOE SUCH &S TETUIT,
it was easy Co confipm the finding. ALl that had to be done
was POKE the suspected return opoode intoe a spacific sddress
in RAN and then attenpt a CALL (using the BASIC statement) to
that lecation. Finding that the PG irmediately returned fron
the nachine node whan the CALL was executed {fron BASIC),
ragardless of uhere it was placed in RAN, quickly confirmed
the tentative hypothesis. Once the thrill of confirning your
first “find™ has subsided. you can continue your
investigations in & nunber of ways. .

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

ars "pointing™ to RAN. These nay be “loads™ or "stores.” Try
CALLing a RONM address chat you have potentially ldencifled
as the antry polnt to & routine or subroutine. [deally, the
routing(s) yvou are trying at this peint contain code that
points to RAM locations. Observe what happens to these RA
locations. (Mote, be prepared to do a lot of system
rasatting. You ara likely te "bomb™ tha PT on almost avary
trial at this stage in the sleuthing process!) Do the P
lecation(s) change? If 50, you nay be exscuting sone “store”
directives. Keep a record of your susplclons, correlate your
findings with the ROH histogram and memory dump, try to
confirn each hypothasis by repeating the test at different
locations in ROA (that have sinilar opcode/data patterns).

It iz groat fun for soms people. Time-consuming, that is
for sure, but it can be exciting. How much work to braak the
code for a CPU such as the LH-58017 Perhaps as much as 200 to
400 hours to find just about all the directives. It is sortof
1ike working on a glant puzzle. Bring on the PC-1330!

HELCONE AE0NRD

Be sure to read the review of the FC-1350 elsewhere in this
igssue of AW, This is the first issue having a column
specifically devoted to this unit, o let’s take a look at
soma of tha most exciting neus relating to this sachine.

First of all, the BASIC language installed in the
FC-1350 iz wirteally identical to that used in the
PC-1260/61 mooels. Thus, the BASIC programs listed under
that section {Ln AG¥) should work without medification. 30,
presto! You can use the payroll and memary dunp prograns that
are inm this issue on wour new PC-1350. Indeed. the
compatability between the L1260 and 1330 is so good that you
can load prograns fron tapes Asde with the 1260 directly into
the 1350, (You cannot, howsver, go the other way. fs the
Sharp nanual points out, the PC-1350 is “upwards”
compatible. You can load from an earlier model into the new
1350. You cannot use tapes to go the other way.)

Progrens designed for the operation on the PL-1250 ﬁalsn
the RadiShiack PC-3) and aven for the original PC-1211 (alse
tha Radio Shack PC-1) will work in the new 1350 with little or
no alteration. (Unless you used progranaing tricks such as
inplied multiplication or left off closing parenthesis. In
such cases, wou will have to do Sone ﬂditim;.fu

Mow for the next not plece of news. Frelinlnary
invastigation indicAtes that the PG-13%) utilires the sare
CPU as that in the FC-1250 and PC-1260 series! And wouldn®t
you know it, a nunber of PL¥ fans have been hard at work
busting tha PC-1250 machine languege code. In Tact, next
{5sue we will be publishing a comprehensive repart on the
work of & new CPU sleuth, £fok éenger, who has pretty well
decoded the instruction set for the CFY used in the 1250 (amd
congequently that of the 1260 and, 1t appears, the PG-13%07 .
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FOR PC-1350 USERS —

If you hawe been dolng any explor .
accompanying diagran summarizes mﬁﬁntmml registers
associated with the unit's CPU. You can use the mendry dump
progran described for the 1250 to bagin napping out the 1350.
It appears that there is some RN in the 1350 baginning at
hexadecinal address GE000. This should be a fun machine to
explore. Imagine what kind of nachine language progranning
tools you could tuck ine one of those LGE RAR cards?

Tha PC-13%0 is consldersbly easier Lo progran fron the
keyboard than other Sharp models. This is prinarily due to
the re-arranged keyboard which elininates having to use the
shift key in order to input a lot of the punctuation marks
used in BASIC programning. Synbols such as the comma, colon,
semicolon, eto., have their own separate keys. Also, the
4-line display, capable of displaying 96 characters at a
tima, makes it a lot easler to revied and edit prograns.
Editing is also aided by the fact that you can insert or
delete characters using special k for those operations.
Mo more constant use of the axtra shift key.

On WOUL OWh, an

Disgran Frodadle [ syout of CAU Begisters In the PL-1750.
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REVIEW OF TRAASOFY TOOLELY

Racently Ao had the opportunity Lo revieu the operation of
adevice designed to ass1st PC-1500 owners, The unit 1S naned
the TRAMzoft Toolkit, It is currently being menufactured and
distributed in Europe. This device prowvad interasting faor
several reasons, not the Least of which i its ability to
save and restore prograns and/or data about 2% times faster
than a standard FC-1500 CSAVE or CLOAD operation. Wnat Ls
nate, this amaring increase in speed 15 acconplished through
the use of A standard audic cassette recorder! (A Radio Shack
rodel Hinisetie-9 was used 1n Lests conducted by AOH. )

Tha TRAMsoft Toolkit consists of seweral electronic
integrated chips and supporting conmponents mountad inside a
small shielded box, {measuring spproxinmately 3 by 3 by 374
inches). A 60-pin nale connector mounted on one end of the
box 15 used Lo congct the unit directly Lo & PC-1500 or te
Lhe rear port of a CE-1%0 printer/cassette unit. Thete are
tuo jecks on a side of the box, used to connect with an sudic
TADS TRCOTder .,

One of the ICs inside the unit iz a R containimg
softuara (spparently written in machine language) thar
controls owerall operation of the unit., This software is
uzed to “hook™ onto the BASIC operating package in the
FG-1200 and give 1T a umber of new capabllities by providinmg
v BASIC heywords.

For instance, there are four new keywords associated
with using the enhanced magnetlc tape sTorage sSystem:
FCHAIN, FLOAD, FSAWE and VERIFY. As wvou might surmise.
FLHATH parnits wou to chain in & new program segeent usimg
the faster tape technique, simnilar to what ic dome with 2
standard CHAIH statenent, FLOAD and FSAVE invoke the faster
tape systen Lo the same fashion as CLOAD and CSAVE. These
connends also provide the extensions that permit saving amd
loading nachine language programs. The VERIFY command is
similar to CLOAD? . but 15 1ntended werity data saved usimg
the enhanced nethod. Furthernore, the enhanced tape sviten
is able to verify nachine language prograns, something that
is not possible using the standard CLOAD? option.

In tests conducted by AN using FSAVE to store a
progran on Teape and FLOAD to recover it was many tines faster
than using CSAVE/CLOAD, For instanca, & progran that took
sbout, tin minutes to load with Sharp's methodology, took
barely 15 seconds with the TRAMSof L Toolkit. All-1n-all. the
sviten seans to ba about I5 times faster. This can nake abig
differance in hou you spproach using wour PC. Uhile six
ninutes seems interminable {and hence frequently not worth
bothering with! ), 1% seconds to load a decent-sized progran
into memory Ls relatively easy to bear,

The TRAMSof L Toolkit would seen a pratty valuable device
even if only considered for its enhanced program storage
capabllity. But. the package contains a nunber of other
features that uill be of valus to those who 1ike touse thair
PG a lot. Thete othar capabilities are refarred to as

Another Persovial Tnformaition
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“programaing aids.” In essence, what this systen enables you
to do is "partition® user menory into modules, much as what
QCCUrs when you “merge” prograns. The difference 1s that you
hava full, instantansous control over the “modulariration”
and “nerge” process.

Thus, wou may have in effect, up to 255 “modules™ in
nremory at & time. Only one module iz “active™ at any given
nosent . (The active nodule is the one in which any “aditing®
operations will take place.} This nenipulation of modules 13
acconplizhed through the following types of new “keywords”®
that have bean hooked 1nto the BASIC operating systen.

AFPEND == ¢loses an sctive progran module and ensblas
you to create ("open”) another nodula.

CHAMGE == 15 a powerful editimg function that enables
vou to “search and replace” over a given range of line
nmbars or for a specifiad mmbar of instances.

DELETE -- gives the capability to remove a range of line
nunbers from the current "active® module .,

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

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

KEEP -=- provides the ability to sawve the Lloadable part of
cassette input following & Loading error (partial load).

LINE -- conbimes progran nodules.

PLIST -- 1ists the current "active” progran module.

PLAST -- gives last 1line number in the active progran
nadule.

PROGRAN -- activates a deslgnated module,

REMIFIEER == provides capability to renumber the active
podule var any range and by any lncrensnt

SPLIT -~ allows user to split one module into tuo nodules
{opposite of the LIKK connand) .

It should be nmoted that this “modularization™ is
essentially an “editing” feature. Thak 15, you use it when in
the Pilgran node . When in the RUN node, the PC operates in its
narnal tashion and Aust be directed Lo execute the desired
"module” by reference to an appropriate labsl. Thus, the
Systen doas not provide true nultiple file capability (such
as is found in Hewlett-Packard's HP-71B). Howewer, it does
go a long way touerds naking it easier to develop conplex
prograns or customize a PC by loading (and editing)
essantially independent progran sodules .

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

Alas, the TEMSoft Toolkit is not wvat availabla in the
United States. Howsver, if sufficlent genulne interest was
expressed, 1t night be possible to have the tool inported and
distributed. (Pricing in Europe is apparently equivalent to
the price of a PC-1500. ) IT youweuld 1ike to see this type of
device nade available in the U.5., AO¥ suggests you drop &
note expressing your interest to: OwrisMallner. 150 Fantic
Streef - ot 150 Norwich, OF 08340,

proguct .
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Last issue, this colunn discussed some of the ramifications
of attempting Lo protect prograns fron unauthorized use or
duplication. As indicated in that article. such protection
iz generally “breakable™ by those that have knouledge of the
systen being utilized. Houwever. they can be effective
against the “casual® user or those that do not make a
concerted effort to defeat the nechanisn(s).

The progran described here, subnltled by £ric Sowman,
FEA 81, Exeter, MY OXIX. i3 claimed to be a “fairly
effective password protection systen.” The protection
program is also capable of disabling ute of the printer by
thosa not authorired. Tha program has been designed (ac
presented here) to reside in the machine language progran
area of a PC-1500A. Howewer, Lhe necessary changes for
relocation of the progran. so that it night be used in a
standard PC-1500 (or Radio Shack PC-2) hawe been included in
the article.

ﬁﬂ!ﬂtiﬂﬂi instructions are as follows. Aftar typing in
the progran, innediately executs a CALL 67033, The computar
Will then prompt the user with “SET PASSWORD:*. At this
point, the user should decide on a password of five letters
and Lype it in. As the fifth letter is entered, the password
will be displayed, along with a gquestion mark. If the
pazsword is the desired one, ~Y~ should be pressed to install
the password and terninate the program. If the displayed

FOR PC-1500 & PC-2 USERS —

password is not appropriate. responding with an "W" will
restart the progran, thus eénabling the user to try again.
Pressing BREAE at any time will terminate the program
leaving the previous password in effect.

Teo sctually use the password, execute a CALL CTCOL. At
this point the computer should turn of f by itself. Upon
power-up, the display will read: PC-1500A OMLIME: . Pressing
any key, including BREAK, should cause 1 to be
displayed. At this point. tha user nust entar the previously
defined keyword. As the fifth letter of the password is
entared, the computer will wither turn itself off,
indicating an invalid password, or it will display the query
PRIMT (Y/M)? The latter indicates that the user has access to
the PC and now has the opticn of enabling or disabling the
printar. If Uhe user ansuwars V" at this tine, the printer
will be svailable for normal use. Responding with a “W" will
rasult in the PC simulating the low-battery condition if any
attenpt i nade at using printer commands. (Thiz yields an
ERROR 78 massage.) This state nay be altared by eithar
running the progran sgain and andwering =Y* to the printer
prompt or by a POKE G79FL1.0 directive.

(Mote: during the password entry process, the LF key is
disabled.)

Frogran Reglsters
The progran uses various remsory locations Lhroughout memory

Progran Faccuord Frotaction.

A1 55 49 Al 88 BS 3F CE] DB 38 78 SR 7D 52 44 3A BE
JL20 4E 8o 43 Ac E 78 7% BE CED 63 BA BA FS 20595 EOD 38 8% 4E
'CA3 78 4F EB 79 JC7% EZ 43 B3 SA JCED 88 B3 F2 BA 7059 aE 78 75 BE

.80 F1 FF FD BE -70 FD C8 BS 2p CED 7C 81 F2 FD 0SS0 £E2 43 C3 42

) ‘C11 E2 79 05 22 JCH1 BE ED 40 FD *nF1 58 285 BB FD /0681 FDO C8 BE EOD
Aula ]l 38 BSH &R 2085 8A FD 86 41 LES CA FOD 6A 4/ 2085 40 FD 84 FO
C19 FD Ch FO &1 2089 a5 29 05 OO ‘CFA BC BA 70 88 069 8o 41 4E B85

] 4 18 BE 14 47 85 BB a7 ACED 58 92 49 4E Is; a8 24 FD 88

3 ] 31 AF 29 0% FD 081 54 28 2B 53 ¥ 17 F2 BB

313 38 4] 18 9 23 BS D25 2F 4E 29 3F > ’F BA 98 44

28 4F 4 iC 19 08 &E A 24 083 Be ED 38 BC } A5 BE ED 3B

7 ] 4 15 34 ) B 76 QE A 080 £2 43 893 18 M 85 24 aE 7A
031 BE ED 3B 48 dofl 85 BS 5B A 011 87 59 88 13 1 5 83 3F BE
78 40 B3 St ’CAS 78 BB B85 BS /015 BS FF RE 73 15 £0 57 BE EZ

3 78 S5A 58 B8R 2009 AE 70 B7 BS 013 Fl1 ES 73 FEt N5 43 03 42 B2

30 P4 FS5 BR 23 gD D@ aE 7a 14 0130 A2 FO B1 9A Gan 28 2/ 87

i1 BS 2@ AE 73 "Bl B5 73 RE ¥ E3 F@ 23 £ 38 11 BA

- +3 BE 4pf 5 BS F * JE 33 E3 18 AT

| A BS Co } 0 16 BS B 123 73 F1 289 E9 10 32 58
Cap 62 CA B9 BE ? AE 78 17 BS 20 72 FF 28 FD ] A FAa BA B4
IC51 E3 3F F2 FI '"Cl A9 BE DA F9 021 81 98 48 7F i F9 28 83 26
. b 3 BS A8 FO ) BB 17 48 8 JO35 4 A FO 28 vk 15 1%

A FD 6/ 4A 2 ] 4 S8 53 78 o3 Z2 FO 58 85 1 2@ | 13 a0
4 3 243 8Aa C BA 7 A B2 6A 2a : 18 i A FD -
'CE 1 4] 1 53 F5 B3 33 Bn /041 A 1A 4D Ba 3 , 4 R
AR5 57 4 44 . 5 2C EF ¥ E9 i 54 53 45 3 = 00 99 44
ACE3 34 BE ED 38 19 F@ 88 FO 39E 043 549 28 58 41 089 45 Ca 30
AeBD 48 A6 44 58 2C0D0 8RR 48 78 4n 2040 2 53 57 4§
POCKET COMPUTER MEUSLETTER  lssue 38 7

Do not sell this PDF 1!



All and more about Sharp PC-1500 at hitp:/fwww . PC-1500.info

to store parameters. Most of these locations are, It is
believed, used by the CE-158 interface. Thus. it is not
advissble to attempt using this program when a CE-198 is
connectdd without first making sure that tha following
locations will not be disturbed:

1905 Counts the numbar of characters entared

7650-4 Stores the characters being typed

79 A-E Location of actual password

TFO0-4 Stores the characters being typed In tha

SET PASSUORD routine

Several characteristics of the program are worth
mentioning. Once access has been gained. the conputer is set
to DEG, RUM, softkey mode 1, and LOCK. If this is not
desirsble, everything except the setting of LOCK nay be
changed by replacimg the first ten bytes of the progran with
WOFs. Hote too, that the password isnot ineffect unless the
nachine is turned off by using GALL G7COL. (The OFF key
functions nornally.) You might want to place the GALL G7COL
directive under contrel of 4 softkey. Alse, if the machine
sits idle for more than seven mlnutes during the password
Gntry process, 1t will sutomatically shut of 7. Howaver, upon
poser-up, nothing will have changed snd the user can
continue entaring a password.

Relocating the Frogran

To simplify tha process, it is suggested that you relocate
the progras so that it starts at an address ending with 01,
Thus, if you elected to start it at address 3901, the
following changed would need to be nade:

385F to 39

3905 to 39

39ED to 39

fwailable Only by Prepaid Subscription for a Calendar Year
Period { January - Decenbar). You are sent back izsues for the
calendar year to which you subscribae, at the time you enroll.

Enroll me as a 1985 Subscriber (Issue nunbers 57-44),

$24.00 in .5, {U.5, $30.00 vo Canada/Mexlco, Elseuhera

U.5. 540.00 payable in U.5. furds nst all.5. bank. )
__ iEnroll me as a 1984-85 Subscriber (Issue nunbars 31-44).

S42.00 in V.5, (U.5. $51.00 to CanadaMexico. Elsewhars

U.5. §70.00 payable in U.5. funds against a Ul.5. bank. )
__ Enroll me as & 1983-85 Subscribar (Issue numbars 21-44).
876,00 in .S, (U.5. $93.00 to CanadaMexico. Elsewhers
0.5, 120.00 payable inl). 5. funds against all.5. bank.)
Enroll me as a 1962-65 Subscriber (Issus nunbers 11-44)
$102.00 in U.5. (§125.00 to Canada/Mexico. Elsewhere
U.5. $160.00 payable in U.5. funds against all.5. bank. )}
—  Check here if paying by HasterCard or VIS4, Please give

credit card infornation balou.

Orders must be sccompanied by payment in full.

Al checks must be magnetically encoded, paysble

in U.5. funds end drown against a U.5. banik.

Hamag:

Fddr :

City: Srate: Zip:
HC/YISA il:

Signatura: Exp. Date:

mEl LATE order Fform to:

POCKET COHMPUTER NEWSLETTER
P.0. Box 232, Seymour, CT 06483
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J9FB to 3A

1445 to 34

395 to 3A

360D to 3A

The progran uses GYF00-4 as & brief stack. If the user
doas not have & PG-1%004 (or has another progran stored
there), this stack can be relocated to 7650-4 by making the
following alterations:

7034 (3AT4) to 76

TORE (SATE) ko S50

TO75 (3AF5 ) to 76

TO77 { 3AT7) to 30

7098 (3A98) o 76

TO94 to 50

Of course, by storing the appropriate high and low bytes
at these locations. the stack could be relocated anywhare in
nemory . Howevar, 7650 saens a pood place.

Renory Nap

The main sections of the progran are located as follows:
ool start of password routine. This section turns
the computer of f, then asks for the passwerd
UPOn POUAT UG .

7033 Start of routine to set the password. Asks for

the password, verifies it and stores it.

TOMF “Renev” progran originally contr lbuted by

Morlin Rober ( POW Issue 36, page 16).

T9FA-FE Location of password.

In the event that the password is ever forgotten. you can
perforn the following procedure. First, turn the nachine on
uhile pressing the "all reset” button {on the back of the PC)
and holding the OM key. Press the clear key end then enter and
execute the following brief mechine lenguege progran. (It
pay be located at any convenient place in nenory).

43 TE 44 50 56 T8 SA 60 6A DA FS 55 07 94 )
This routine will set the BASIC parameters back to their
original values and will allow you to re-use whatever BASIC
progran was in nenory.

S0 thara you have it! Mhy not give it a try. Hou difficult
do you think it would be to break thiz protection schene
(assuning you didn‘t have the information given in this
article)?

FOR PC-1350 USERS

TITLE

If wou think this column is a little short this 1ssue, go back
and take a look at the PC-1250 column. See what. Lt savs thare?
The CPU used in the Sharp PC-135%0 15 the sane one used in the
12501 That mesns the instruction set that has been so nicely
decoded by Rick denger {and presented in this issue) for the
1250, also works on the 1350!

Want to verify that {5 indeed the case? Try loading the
following short nachine 1 routine into your PC-15330:

POKE 06800, 612,65F 2,620,608, COF 637

Then. place the following BASIC statenent 1n ReRoTy:

100 “B~ CALL £A800 : UATT 1 : PRINT == : GOTO "B

Executing tha BASIC routina using DEF /B should rasult in
your hearing a string of “beeps™ coming from your FC and a
saries of asterisks appasring on the display. The beeps are
baing generated by the nachine language routine.

Can you dacode the five machine language instructions
that make up this routine (using the information provided 1n
this issue under the 1250 section)? Hint: the flrst one 15
LOP i 5F . Once vou do this, wou can try some experinenting on
OIS N,

Hopefully, we will have some PC-13%0 memory naps soon!
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di@ ON U GOTO 180,232 280 332

430 DELAY 8.0 @ DISP *X,
448 L={U-A)B B GOTO B2C
450 L={LOG(V)-LOG{AI}/B @ GOTO 38
460 L=EXP(IV=A)/8) B BOTO B38

430 BISP "PT® “iN @ INPUT “X= 4L @
BE® N=L @ INFUT °“Y= ",¥ @ GOTO 530
19 DISP “H="idt"Y="1¥ & INPUT
629 IF Is="N" THEN 10

638 Ce==] & IF Yi(=@ THEN TsI
549 BOSUB 132 © GOTO 1@

CE@ U=gsL+A # BOTO B30
5TR U=A=EXPIB-LY-® GOTO G30
SHE V=B=LOGLL }A @ GOTD B30
598 V=A=L*B ® GOTO G30

642 DISP “X="jpXi*¥="1¥ 0 RETURN
ESR U=Z @ U=C ¢ RETURN
TR IMAGE 5D.D000

£82 NEXT I @ uU=0 & DISP "BEST FIT WAS £-:U

420 DISP “ESTINATE OF X* @ INPUT “Y= * *7°;U @ ON U GOTD 440 450460 472

¥ OR BOTH REGATIVE™ ® &0TOD 10

ATE L=EXPOL{LOBIVI-LOGIAY/E) @ GOTO B30
480 INPUT “DEL. LAST PT (Y/HI?" ,*H"c¢l% @ IF Z8="Y" THEN S1@
IF L{=@ THEN Jw=i

“0K TO DELETE (y/M)7? *

50 OISF “ESTIMATE OF Y" B INPUT "X=- °

EB@ DELAY 8,0 @ DISP *A="y ® DISP USING TC8:A @ DISP "B="y

i@ DISP USING Ta2 B @ DISP "R="j @ DISP USING 72QiR © C=RsR
G2 DISP “Res2="; @ DISP USING 702C & GOTO 10
EID DELAY 8,8 @ DISP *N="iLi"¥="yU & GOTO I8

¥ ON U GOTO S50 570 582,559

the progran returns Lo The RALn Aen.

If you uant to see how other curves fit, by examining
equation terns and coefficient. select menu i1len nuaber 4,
Thiz will bring up & secondary menu that ensbles wou to
salect any of the four Curves: linear, exponential, powar or
logarithmic. Select the curve desired. The terms and
coefficients will then be presented in reésponse Lo presses
of the END LINE kay,

Itens 5 and 6 of the mnain menu pernit you to obtain
projected values of ¥ and y based on the best fit, Respond to
the prompts to obtain the desired infornation.

To test the progran, try entering the following data
points: PTO L M=l ¥=l, PT 2 N=3¥=3_ P10 3 )i=4 ¥=5. Renanbar,
enter PTH D to end the data entering process. AfLer returning

to the nain menu, select nenu iten nunber 3. (bserve that the
progran displeys four sets of data and then announces that
“BEST FIT UAsS & 1°. It then displays the lypa of curve
{Linear) and its equation. Finally, you should see that it
reports the terms and coafficients as: A= 0.000, B= 1.000, k=
1.000 and R=*k= 1,000, Unen back in the main menu, Ery itens 5
and 6. Pasitive values For sithar axis (such as X= 9) should
yield an identical figure for the other (i.e., Y= 9},

MWote: when selecting fron the flashing menu, hold the
mma mn fiumber key down for about one-half a second.

WP-T1B is especially suited for sclentists and

enuir-urs This progran can help people in those disciplines
utilize sone of 115 special capabilities.

SPEED COMPARISOMS — PC-1500 STILL TOPS

Norlin Roder. 407 Morth Ist dvenve, Narshalltow, JA 50158
has Tun fome comparisons amongst the Shatp and Radio Shack
PCs. They show that the Sharp PC-1500, on the whole,
outparforms all othar compared models in terns of overall
typical operating speeds. Here is his conplete report. X

The sccompanying table shous the sxecution tines (in
nillizeconds) for various types of operations parformed on
Sharp and Radio Shack nodels of pocket computers. To nake the
comparitons meaningful, the same input arguments for a
particular operation were used on all computers.,

Here 1% how tha TeSLs were conducted. FArst the simple
line: 10 FOR ¥=1 70 L0000; HEST ¥ was axscuted ., Ln tha PC-1350
this tock 6% seconds. Then, to check division for sxasple,
the statenent fmB/C was inserted into that lipe. On the
FC=1750, this was timedq At 447 seconds. This Lndicated that

6 Issue 40  POCKET COWUTER MEUSLETTER

FOR PC-1500 & PC-2 USERS =—

Table Comparssons of PC Execuitlon Times.

Sintament PE-1R11 PE-123S PE-LMO PME-IDS M= lND
Enwculall -1 -3 -l =t
el e 5 iF. .0 [M]
Anliel . a7 .. Fi.h Al
Asliel 143 %] "0 3. A
aelyT 15 ] o .0 e  w M ]
a=¥E in &7 SR T
ey T (5] e ey B KSa
tomp Cpile 1% i T3 [ is.0
GO0 {rexi Jiem] Ba o 5.0 L] [5
GoTe (Later 1ine) a2 164 o - b0
EBYTEr  The "00T0 (Laber line)® regubred searchieg pesl fLPLY 23-%pts limea.
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378 seconds was required for 10,000 division eperations. Of
course, division time will vary depending on what nusbers
are being divided.

Sone obgervations that aze of inteTest: L. The neuest
CORMpULErs Such as the PC-1260 and PC-LE50, surpassad thae
PL=1500 in executing loops, but they still fagged dehlng the
PO-I500 In all ether tests! 2. The PC-1350 outdid the
PC-1260 by & small nargin, except for one interesting case,
whan it handled the statement A=E C slightly faster.

The “Benchmark” program listed in AG¥ Issue 26, page 4,
was also tried. The results were as follows: PC-1211 = 693
seconds, PC-123%0 = 218 secends, PC-1260 = 119 seconds,
PL=1350 = 118 seconds and the PC-1500 = 107 seconds. Again,
the FC-1500 came in the overall winner.

In snother conparison between the PG-1500 and PC-1350,
using the same progran in each PC to solve the same system of
8 linear equations, the PC-1500 took 22 saconds, the PC-1350
consuned 35 seconds.

Cassette operations, howaver, shou amarked improvement
in the PC-1260 and PC-1350. The acconpanying table indicates
the meesuremants mada during tepe operations {times are in
seconds ).

Table Conparisons of PC Tape (peration Tines.

Po-1211 Po=ids0 Po-l2b0  POelRGO RG-I3OO

Time for “Eeadar” & ] 2 -', 137
Tise, par kilokyie b Bk 7 7 72.3

A ROUTIME TO VERIFY AACHIME LAMGUAGE SAWES

This program, CLOAD M7, is to machine lan progranming
what CLOAD? is to BASIC -- ameans of verifying that aprogran
has been saved correctly on tape.

Tha progran, supplied in machine language itself, is
fully relocateble. Once you have keyed 1t into memory, be
sure 1o save 1t on tape before using Lt

To use the progran. proceed as follows, FLrst, save the
rachine language pProgram you Want To werify using the
standard CLOY H command. Rewind the tape to the start of
that prograns. Place the renote switch on and press the “play”
button on the Tecordar . Mod, call the starting addrass of the
CLOAD A7 program. Respond to the TITLE: prompt with the nana
of the nachine language progranm that you just saved. Press
the ENTER key. The tape recorder should activate,

IIJ-ﬂ'li:n the progran has been read by the progran, one of

USING POKES OM THE PC-1350

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

Hemory Reallocation

In an unexpandad PC-1350, BASIC normally starts at address
65030, This address iz stored in a 5TART OF BASIC pointer.
This pointer is located at G6F01-02. Mote that G6FO1
contains L3I0, the low byte of this starting address. G6F02
contains 660, the high byte of this starting address.

BASIC can be relocated by changing the contents of this
pointer. For example, execution of POME GAFOL, 630,664,
followed by execution of NEW {in the PRO mode) will set the
START OF BASIC to G6450. Wow any BASIC progran, whether

three displays will appear. VERIFICATION COMPLETE is shown
if there were no discrepancies between the tape and the
originel code. DISCREPANCY will appear if there was any
dizsagreenent. In this case, youw should try re-saving the
code. The message CHECKIR will appear if there was a resd
error. This indicates that the tape is bad. Re-record the .
code with a new tape,

This CLORD n? progran 1s supplied courtesy of: F£ric
Bowran, FEASox &1, Exeler, WY JFEIT,

Progran & Q0 N2 For the PO-1500-P0-1 5008,

?DBD F2 BE D2 28 7E42 7B AB B8A RS
FOCL FOD S8 BS 88 2E40 2B aC 28 A5
0CS FD Ch BR A5 ESI 7B RD 26 CD
P0C3 BE BG 54 49 PFS5 @A 83 20 CD
FUCD 54 4C 4% 3A JESS B4 F2 FD 5
P001 58 28 S0 B8 PESD BS #a FD C
700% FS BB B3 BS 7EBI FD BA 4 15
2002 48 pe 78 B8 PEGS BE 15 55 45
000 BE EB Ch BE PEE3 52 49 4B 49
POEL EZ2 43 C2 47 JEGD 43 41 54 44
JOES B IB 38 2C FE®] 4F 4E 28 43
7DE3 EB 7B BE 48 PE?S 4F 4D 58 4C
Z0ED 87 23 33 ar JE70. 45 S4 45 BE
0FI 5E B6 88 13 7EZD ED 3B BE 0@
?0F5 565 SE 18 B? PEB] 2B CD 45 87
POFS BC B2 BA BS PEB5 23 F2 BE DB
’OFD 8D 12 S8 21 PEES 2B CD B9 F2
E 27 B2 PEBD FD 58 BS @n
1D E3 FES| FD Ca FD 6A
E BF BS FESS 4n B8 BE BB
25 BE 7ES9 44 43 53 43
SE 38 PESD 52 45 508 4}
1 88 85 FEAl 4E 432 59 BE
- 38 SE PEAS ED 3B CO 46
28 81 FERY BE D@ 2B COD
S 48 FEAD B4 FZ FO 58
BE BB PEEl BS 8A FD Ca
b JEBS FD BA 40 BE
70 SA FEBS BE BE 43 48
15 B2 BD PEBD 45 43 4B 53
1 5] 44 PEC1 55 40 28 45
5 @ PECS 52 52 4F 52
29 Ch ECS BE ED 38 BE
B A5 7ECD EZ 43 CD 46
BB AT

FOR PC-1350 USERS

entered by CLOAD or from the wevboard, will be stored
peginning at 65430, The area from 6030 Lo 647F is than
availahle for machine language . BEASIC will nmot interfere
with it

Execution of CALL 0 will restors the START OF BASIC
printer to its normal wvalue, clearing prograns and
variables.

Those faniliar uith the PC-1%00 and PC-Z will note that
the two operations described above are equivalent to using
MEW <{address? and KEW 0.

Correction of the Printer Bug

If printing with the CE-126P is interrupted by the use of the
BRE key, the computer does not autonatically reset the

FOCKET COMPUTER MEUSLETTER Issue 40 7
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A DISASSEMBLER PROGRAM

This program decodes sequences o machine language instructions and
converts them 1o asembly languag: using Rober Mroemonics It may be
wied o print lHutings of hand-assembled machine language programs
written by the wier. Or, it may be used 1o list the instructbons stored in
ROM in the Sharp PC-1500 or Radio Shack PC-2.

You need at least a 4K RAM madule in your PC in order to utilize
this disassembler program.

Introductory Motes

To begin using the disassembler, execute RUMN and respond to the
inithal prompts by entering the beginning and ending addrésses af the
wipde thal Iy Lo be diyassein biled

The disassembler uses the printer to produce a list of the asiembly
language Instrucilons. As provided, output wses CSIZE 2 characters.
It will, however, work with CSIZE | printing If desired.

Relative branches are calculated and the branch address s printed
alongside the instruction,

As an option, 3 sequence of stored codes (machine codes) may be
printed [using hexadecimal notation) by selecting DEF A, Enter the
beginning and ending addresses when prompied.

Disassembling ROM

Before you can successiully disssemble ROM, you need to know
where the instruction ¢ode sequences are located! Remember, not
all of ROM contsing instructions. Some of it holds various lookup
tables. Attempting 1o dissssemble these arcas will simply yicld non-
sense. The following Is a rudimenzary map of ROM in the PC-1500,
showing major initruction code and non-code aress:
C001 — COTC  Code
CO1D = CAFF MNon-code (mostly tablbas)
C400 — DBAC Code
DGEAD — DEBE Short lookup tabl
OBBF — OCAD Code
DCAE — DCAE Non-coade in PC=1500, howaever, in the PC-2

ndcirassos DCAE - DCA2 contain coda.
DCHE — B/ Loge

E168 = E170  Shaort lookup tabls
E171 = FO&0 Cods
FO61 = FO58 Man-coda (777)

FO57 — FBOF Code
FBED — FFFF Non-cods (tables)
A similar map of ROM |n the CE-150 printer/cassente interface b
provided nexi:
ADDD — AZBA MNoncode [tabls uied in printing)
AZBB —AFFA Code
AFFA — BDD9 MNon-cods
BOOA - BO1G TR

BO18 — BDEA Mon-code

BOEB — B7FF Code

B80O0 — BEDD Naon-code

BBOA - BBIC Code lsomes questionable areas)
BE1D - BEB? Mon-cods

BEBE — BBES Code

BB56 — BBBS Short lookup tahle

BBEA — BFFC Code

The disassembler does not print the addresses of base-page calls. | did
have it do so in an earller version 3f the program, but it proved to be
mare of a hindrance than a help In attempting to follow the operation
of a3 ROM rautine. Thas accompanying table provides the addresses of
the routines referred to by base-page calls. {The base page is FF.)

It must be noted thal some routines in the ROM pais paramelers 1o
subroutines. Typlcally, one or more of the by tes immediately Tollowing
a |5R or CALL imstruction are ssed for that purpose. (When this
occurs then the called subroutine modifies the return address 1o skip
over these bytes.)

The disassembler program takes care of parameier-passing for base-
page wbroutine calli. Howewer, wme of the subroutines called by
I5R imstructions alse pass parameters. When 2 JSR to a subroutine
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that may pass parameters is encouniered, the PC will stop and display
the prompi:

PASST

The wsef must then enter the nurber of byles to be paued, | am
including a list of subroutines that are known fo pans 1 byle. When
the program fequests “PASS?™ information, check this list. If the
wisrouting [whoie sddress will have just been printed) Is in this fist,
enter the diglt 1. If it is noi, enter :he digit O or just press the ENTER
key.

List Addresses of Subrowtines Passing | Byre

CC86 D2EC DAB4
ccan D407 DBgs
cCac Do DBRa
D4 D528 DDIF
D14F DE0S DFoB
D2ED O7CA DFAD
D2EA DAgB2 DFEAY

Tips an Interpreting Disassembled ROM
A subroutine may end with the CALL codes 48, 4A, 4C or 4E. If w0, it
15 2 wbroutine that passes a parameter.

In many cases, a passed parameier Is used to fncrément the return
address, depending on the results of tests made within the wbroutine.
In the base-page calls having the base-page addresses: 00, 02, 04, 08,
0E, 1A, 28, IC, 2E, C2, C4, CE, CE, DD, DI and DE, the last byte
passed may (or may not) be added to the return address.

The base-page subroutine called through base-page address 34 may
select one of several passed values to modify the return address,

Additlonally, each of the byte-passing subroutines other then the
base-page anes, may or may not used the passed byte to increment the
el dddress, | houw of one caception. The subioutioe ap BT will
ol do this.

PCAAS00/PC-2 Comparizon
It is interesting to note that the ROM in the Radio Shack PC-2 s

practically the same it that in the Sharp PC-1500, The few differences
that do exist are probably minor revisions

Tabla Address of Subroutines Accesiible through Bese-Page FF,
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18: INPUT "STARTIN
G ADDRESS? ";A
117 1IHPUT “"ENDING
ADDRESS? "“;B
12:CLS :0N ERROR
GOTD 88
14:C=A: GOSUB 2@:
TRB S:GOSUB 18
B+PEEK A:A=A+]
:LPRINT :1F B¢
=8G0OTO 14
16:END
28:D=]INT (Cr256>:
GOSUB 24:D=C-2
S56%0:GOTO 24
22:A=A+1:D=PEEK A
24:E=]INT (Ds16):F
=0AMD 15:
LPRINT CHRS$ (E
+48+7%¥CE>9));
CHR$ (F+48+7%x(
F29));:RETURN
26:G0SUB 22:G60TO
22
38:TAB 18:LPRINT
"§";:60T0O 22
32:TAB 15:LPRINT
41 :60TO 22
34:TAB" 10:60T0 26
36:TAB 1B:GOSUB 2
6:60TD. 32
48: GOSUB 34:C=8:F
=PEEK ¢A-1J):1IF
F22BBAND F<224
OR "F=284 INPUT

"PASSR '";C
42:CLS :1F C=8
RETURN

44 LPRINT :TAB S5:
LPRINT "PASS";
46:FOR 1=170 C:

LPRINT " v;:
GOSUB 22:NEXT
I:RETURN

S8:LPRINT "CaLL ™
; :D=PEEK nA:
GOSUB 24:G0OTOD
54

32:G0SUB 38

24:C=8: IF D<4’LET
C=VAL MID$ ("3
dlgl18821888811
geeel11211",Ds2
+1, 13

35t IF D=S2LET C=3
+2¥PEEK (A+1)

96: IF D=1940R D=1

al:

28:

62:
G4:

8:

8@:

82:

98

a1
92

188:
lal:
lge:
183:
184:
185:
|B6:
187
188:
1839:

lle:

SGLET C=2+(
PEEK (A+]1)>223
J a

IF D>183LET C=
VAL MiD$ <("111
2221188813000
J=088220004", D
“2=959,1)

GOTO 42

:C=1:G0T0 64

C=-1

GOSUB 38:
LPRINT ", "3:C=
A+1+Cx0:GOTO 2
d

LPRINT "ALT BU
FFER:":TAB 5!
GOTOD 1BB+PEEK
]

IF PEEK (RA=-])=
233LPRINT "FD

]
D=PEEK A:GOSUB
24: LPRINT "72"
PA=A+1:60T0 14
“a*INPUT "STAR
TIHG ALDRESS?
”'n

b

INPUT “ENDING
ADDRESS? ";B
CLS :LPRINT "B
EGINNING "j:C=
A: GOSuUB 2@:
LPRINT ":":A=A
-1:C=8-A: GOSUB
a6: LPRINT :END
LPRINT "SLIBO ®
L"; tRETURN
LPRINT "SUBA ¢
KIS tRETURM
LPRINT "AODA X
L"; :RETURMN
LPRIKNT "A00a ¢
MIY 3 iRETURN
LPRINT "LDA X
L"; :RETURN
LPRINT "LDAa ¢
KI"FiRETURM
LPRINT "CPA X
L"; tRETURM
LPRINT "CPA
K)" 3 iRETURN
LPRINT. "STA X
H"; :RETURN
LPRINT "“AWDA ¢
XI"3;:RETURN
LPRINT "STA X

111
112:

113:

t17:
113:
113:
128:
121
122:
123:
124:
125:
126:
127:

128:

L"; i RETURN

PLPRINT “0ORA

RKIY G iRETURN
LPRINT "0S20
XI"; iRETURN
LPRINT "EOQORO
%" i RETURN

ILPRINT "STA

HIVFIRETURN

LPRINT "81TA

XI":s :RETURN

:LPRINT “SuBA

L"; i RETURM
LPRINT "SUB&Q
¥ "3 iRETURN
LPRINT "ADDRA
LY3 tRETURN
LPRINT "AadDa
Yo' iRETURN
LPRINT "“LDA
L"; :RETURN

ILPRINT "LDaA

YI" 3 iRETURN
LPRINT “CPa
L"} iRETURM
LPRINT "CFg
¥YI" 1 iRETURN
LPRINT "5TnA
H";:RETURN
LPRINT "aNDA
¥Y)'1:RETURN
LPRINT "SThA
L"; :RETURMN
LPRINT "ORNO
Y)"; 'RETURN
LPRINT "5340

“¥Y)";:RETURN

123:
138:
131
132:
133:
134:
135:
136+
137

138:

LPRINT "EORAG
Y)"; iRETURN
LPRINT “STp
Y2" ] iRETURN

:LPRINT "BlTAa

¥Y)"; :RETURN
LPRINT "SuBA
L"; iRETURM
LPRINT "sSuBnQ
Uy"; :RETURN
LPRINT "mpDOA
L"; iRETURN
LPRINT "ADDA
U>)"; :RETURN
LPRINT "LDA
L"; :RETURN

ILPRINT "“LDaA

Ux"; :RETUBN
LPRINT "CPA
L"; :RETURN
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139:LPRINT "CPA ( tRETURN 211:LPRINT "RDD. ¢
UX"; :RETURN 1B3:LPRINT "STAD ¢ Ul"3:60T0 32

148:LPRINT "STRA U Y)"; :RETURN 228:LPRINT "SUBA X
H"; tRETURN 184:LPRINT "]NY";: H": : RETURN

141:LPRINT "ANDA ( RETURMN 229:LPRINT "FBNC";
U)"; :RETURM 185:LPRINT "LDAl ¢ :GITO 6@

142: LPRINT "STA U Y2"; :RETURN 23@:LPRINT "ADDA X
L"; tRETURN 186:LPRINT "DEY";! H"3 t RETLIRN
143: LPRINT "0ORA ¢ RETURN 231:LPRINT “"FBC";:

UX"; :RETURN 1B7:LPRINT "LDAD ¢ GOTO 6@

144: LPRINT "DSBA ¢ Y2 " :RETURN 232:LPRINT "LDA X
X" tRETURN BB LPRINT "LOYH": H"; : RETURN
145: LPRINT "ECRA ¢ :GOTO 38 233:LPRINT "FBNM"}

U)"3 iRETURENM 183 LPRINT "AND ({ 1GOTO 68
146: LPRINT "STA ¢ Y)";:GOTO 32 234:LPRINT "CPA X
Ux*; i:RETURN 198: LPRINT "LDYL"™; H"; 1 RETURN
147:LPRINT “BITA ( :GOTO 38 235:LPRINT "FBH";:
Ul"; i RETURM 131:LPRINT "OR ( GOTO 6@
I56:LPRINT "NOP™ 5 Y)";:GOTO 32 236:LPRINT "BNZD";
RETURN 132:LPRINT "CPYH"; :GOTO 62
TIO9:LPRINT "INRL"™; :GOTO 38 237:LPRINT "FBNZ";
I165:LPRINT "STAl ¢ 'Y‘J“;:EDTU a2 238:LPRINT "RTI"::
KI"3 :RETURN I94:LPRINT "CPYL"™; RETURN
loG: LPRINT "DEXL"™: :GOTO 238 239:LPRINT "FBZ";:
tRETURM ! 185: LPRINT "ADD ¢ GOTO 68
I67: LPRINT "STAD ¢ Y)";:60TO 32 24@: LPRINT "DaDA ¢
XI"3 tRETURN 196: LPRINT "INUL"; %" 3 i RETURN
1GH:LPRINT " IMNX"3: sRETURHN 241:LPRINT "FBNU";
RETURN 1972:LPRINT "STAl ¢ < COTO 68
169:LPRINT "LDAal ¢ UM 3 iRETURN 242:LFRINT "FB";:
¥)"; :RETURN 198:LPRINT "DEUL"“; GCTO 682
178: LPRINT "DEX";: :RETURM 243:LFRINT "FBU";:
RETURN 199:LPRINT "STAD ¢ GCTO 68
121:LPRINT "LD&D < UX"; iRETURN 244:LERINT "sufBia v
X)"3; iRETURN 200:LPRINT "™INU";: H"; :RETURN
172: LPRINT “LDXH"; ~  RETURN 245:LFRINT "RBNC";
:60TO 38 281:LPRINT "LDAl ¢ :6OTO 62
173:LPRINT "AND 4 " :RETURM 246: LPRINT "pDDA Y
X)";:00T0 32 Z282:LPRINT "DEU";: H"; :RETURN
174:LPRINT "LDXL"; RETURN 247: LPRINT "RBC";:
:GOTO 38 203:LPRINT "LDAD ¢ GOTO 62
175:LPRINT "OR ¢ UI";IRETURN 248:LPRINT "LDA ¥
X)";:60TO 32 284:LPRINT "LDUH"; H' 3 tRETURN
176: LPRINT "CPXH"; tCOTO 38 249: LPRINT “REHH“;I
:GOTO 38 Z2B3:LPRINT "AND ¢ :GOTOD 62
17Z2:LPRINT "B!T « La";:60TO 32 258: LPRINT "CPA Y
X)";:GOTO 32 286:LPRINT "LDUL"™; H"; s RETURN
178: LPRINT "CPX¥L"™; :GOTO 3@ 251: LPRINT “RBH"j:
:GOTO 3@ 207:LPRINT "OR ¢ GoOTO 62
179:LPRINT "ADD <« ux";:60T0 32 253:LPRINT "RBNZ";
X)";:60TO 32 288: LPRINT "CPUH"; 6070 62
1BB: LPRINT “INYL"; :60TO 38 254:LPRINT "RTS";:
:RETURN Z289:LPRINT "BIT 4 RETURN
181:LPRINT "STAl ¢ UX";:G60TD 32 255:LPRINT "RBZ";:
¥)"; tRETURN 218:LPRINT “CPUL"; GOTO 62
182:LPRINT "DEYL"; :GOTO 38 256:LPRINT "DADA (
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¥a"; :RETURN
257:LPRINT "RBNU™;

:GOTO 62

258B:LPRINT "RB";:
cOTO 82

2381 LPRINT "RBU";:
cOTn 82

ZBBILPRINT "SUBA U
H"; iRETURN

261 :LPRINT “suBa";
:GOTO 34

262:LPRINT "gDDa U
H"; tRETURM

263:LPRINT "aDDa";
tGOTO 34

264: LPRINT “LDa U
H"; iRETURN

LESILPRINT "LDa";:
GOTO 34

266: LPRINT “CPa U
H"; tRETURN

267:LPRINT "CPA";:
GOTO 34

268:LPRINT "(p8)";
tRETURNM

269: LPRINT "aANDA"™;
i00TO 349

278 LPRINT "LOS #
"3+ EO0TO 26

271:LPRINT “ORA"}:
COTO 34

272:LPRINT "DaDa ¢
U3"; iRETURMN

273:LPRINT "EORA";
:GOTO 34

274 LPRINT "STa*;:
GOTO 34

275:iLPRINT "BlTA";
:GOTO 34

277:LPRINT "suBa";
‘GAaTon 3.

2789: LPRINT "pDDA"™;
‘GOTO 38

2B1:LPRINT “LDAY;:
GOTO 38

283: LPRINT “CPA";:
GOTO 38

284:LPRINT “(B8)";
tRETURNM

28353: LPRINT "anNDa";
:GOTO 38

286:LPRINT "InpP";:
GOTD 34

287:LPRINT "ORA"3«
GOTd 3B ;

283: LPRINT "EORA";
:GOTO 32

Z98: LPRIMT " JSR";
cOTO 48

291:LPRINT “"BlTA";
tGOTO 38

292:G0T0O 58

293: LPRINT "CANC";
:GOTO 52

294: GOCTO 58

235: LPRINT “CAC";:
GCOTO 52

296: GOTC 52

297:LPRINT "CANH";
:GCTO 52

298: GOTO 5@

298 LPRINT "CaM™; :
GCOTO 52

308: GOTO 58

381:LPRINT "CANZ";
tGOTO 52

'3@2: GOTO 58

3B3:LPRINT "Cp2";:
GOTO 52

384: GOTO 58

385:LPRINT "CALL";
:GOTO 52

386: GOTO 58

287: LPRINT "CAu";:
GOTO 52

3e8: GOTC 58

IR9: LPRINT "RRCA';
CRETURM

318:6GOTO 358

311:LPRINT “"RDR ¢
X)"; :RETURN

312:GOTO 38

313:LPRINT “RRA"™;:
RETURN

314: 6070 350

J15:LPRINT "ROL ¢
#IVSIRETURN

J16:00TO 58

317:LPRINT "RLA™;:
RETURN

218:6GO0TO 58

319:LPRINT “RLCA";
TRETU=SN

320: 6070 5

F21:LPRINT “Ina™;.
RETURN

322: 60T0Q S8

323:LPRINT "DEA";:
RETURN

324: GOTC 58

326: GOTO S8

328: GOTC 58

338: GOTO 58

332:GOTO S8

I23:LPEINT "AND"::
GOTO 36

334:60T0 50

335:LPRINT “OR";:
GOTO 36

3365: G070 58

B32:LPRINT "BIT"}:
GOTO 36

328:G0O0TO 58

333:LPRINT "aD0D";:
GOTO 36

348:GO0TOD 52

341:LPRINT "RDA";:
RE TURN

342:GOTD 58

344: G070 S5

F45:LPRINT "INXY"Y;
tRETURN

346: GOTO 58

347:LPRINT "CPAal ¢
X)"; i RETURN

348:60TOD L@

349: LPRINT "CLRC";
:RETURN

358: 6070 se

351:LPRINT "SETC";
:RETURN

352:00T0 58

As:N=p+]1.0AT0D 4849
tPEEK 0

259:007T0 58

49160710 78

403: GOTO 78

485: GOTO 7@

apg?: GOTO 78

4939: GOTO 7¥

4]183:LPRINT "POFX";
RETURM

411:00T0 78

412: 0070 78

413: 6G0O0TO 28

414:GOTO 28

415: GOTO 78

412:GOTO 78

419: OTO 78

421:6G0T0 78

423: GOTO 78

424: PRINT "LDX Y
"} tRETURN

4253:GOTO 78

426: LPRINT "POPY";
TRETURN

a22: 6070 72

428:G0T0 78

4723:GCTO 28

438: 60T 28

431:GOTD 78
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433: GOTO /78
435:G0T0 78
437: G070 78
439: GOTO 79

44d:LPRINT "“"LDX U

" RETURN
441:GOT0 79
442:LPRINT “POPU";

TRETURKM
443: G070 78
4446070 28
445: GOTO 78
446: GOTO 7B
442:60OTO 78
464 LPRINT "INXH";

*RETURM
a56: PR INT "DEXE";

tRETURN

472:LPRINT "LD¥ S

"3 RETURN
473:60T0 78 .
4/0:60T0 28
476:LPRINT "{FD 4C

3" 3 i RETURN
az2:6ca1To 23
423:LPRINT "STX &S

M tRETURM
429: GOT0O 78
43I LIRINT " IMNYH";

tRETURK

aAg2: CPRINT "DEYH";
T RETURN

A3 LPRINT "LODO® P
M TRETURNM

4350070 23
494 LPRINT "STx Y

"5 tRETURN 522:G0T0 7B
491:G0TO 78 523:G0TO 7@
433: GOTO 78 574:G0T0 78
494;:LPRINT "STX P 575:G0OTO 28

"3 tRETURN S527:LPRINT “"WAI";:

-~ 49530070 7B RETURN

486: LPRINT "INUH"; SB6:LPRINT "LDA K

TRETURM B"; : RETURN
498;: LPRINT "OFUH"; 598 LPRINT "CLRI":
: RETURN tRETURN
S85:G00T0 7@ S92:LPRINT "(FD C®
S86: LPRINT "ST¥ U y"s tRETURN

" fRETURN S593:LPRINT "(FO CI
587:GOTO 78 3" :RETURN
S5853: 60TO 78 688: LPRINT "PSHA";
S511: GOTO 79 TRETURN
529: LPRINT “SETI1"; SO2:LPRINT "ADDX A

~ tRETURN "3 iRETURN

236:LPRINT "PSHX"; BREILPRINT "{(FO CE

: RETURN 1" :RETURN
S38:LPRINT "POPA": 611:60T0 78

: 'RETURN 615: 6070 78

548: G010 78 G18:LPRINT “ADOY A
a52.L F“R’_] NT "PSHY"; "} RETURHN
N QETUEN 533: 6070 78
356: LOTO 20 634:LPRINT "pDOU A
SEILRTO 2B "3 iRETURH
563:60TC 28 635: 60TO 78
hﬁ?:umTﬂ /8 E35: LPRINT "STA E
262 60TO 2@ " IRETURN
S63:LPRINT "PSHU"; 637:G0TO 78
__ :RETURN 639: 6070 78
569:G0T0 78
S78:LPRINT "LDa E S5TATUS 1

"3 : RETURN 33935
S21:6G0T0 78
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LATEST FINDINGS

-As this Speclal Editlon of PCY went to press, Morlln réported that he
had ascertained the coding for several more instructions. They are
agsoglated -with the processing of Interrupts and Input/Cutput opera-
tlons as described here. The instructlons with the mnemonics RTI,
WAl and "LDA" KB have been Incorporated into the disassembler
listing previded on the preceading pages.

Fiobar ' Machine

Mnsmionle  Code Datcription
SETI FD B1 - Fleg | sat, Intarrupt snabled,
CLRI -~ FDBE Flag | clasred, interrupt disabled.
RTI 8a Return from intarrupt.

WAl FU BT Wait for Interrupt.

LDAKE FDBA Loed eccumubator with input from keyboard,

The flnal instructlon [n the list, LDA KB, results in 2 byte being
placed In the accumulator. The byie loaded s datermined by the row
of the key mairix in which a key |+ depressed. The bit in the position
correspanding to that row is 0, the cther bits are 1.

What Is Lefe?

Morlin reports that the following machine codes, which appear related
ta 1/O operatlons, have not vet been fully defined. These codes do,
hawever, appear In the PC-1500's ROM: A8, B8, FD 4C, FD CO,
FD C1 and FD CE. Any ideas? Let Norlin knowl
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