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" power of the Z-80

A powerful monitor for the TRS-80 with spacial ability in Tracing and
Debugging. Single Step through machine language programs or set up to
three breakpoints, and look at this display format!

A BC DE H IX IY HAF° BC” DE” HL® 5F PC
9944 DGO (OO0 B77C 6433 FFFF B9z Q0GR 4pB8 3FCH 41FC 4400

N

4408 LD A, 93
A FIRST(0) LAST(FFFF) ASCHl dump
A FIRST 0 formatted ASCIl dump
B start of branch table
B VALA display in decimal
B VALA VALB(0) hex arithmetic
c check system tape
D FIRST{0} LAST(FFFF) dump hex
E FIRST{0)} edit memory
F FIRST LAST VALUE find byte
* & K G BRKPTS (3 max.) set breakpaints, continue * % %
H FIRST LAST VALUE find word
All the power of | PORT read port 16K, 32K, and 48K
regular monitors as keyboard echo versions on one
well. Look st these. |- load system tape cassette for $24.95
L SECTOR MEMORY COUNT(1} load from disk Use from tape in
M FIRST LAST BLOCK move memory Level Il or 88 &
N display symbol table command file from
NO symbol table to tape Disk.
N VALUE define value for symbol table
N FIRST 0 define start symbol table
O PORT VALUE write to port
P initialize memory blocks
P ENTRY write memory blocks and start
P FIRST LAST defing a memory block
Q FIRST LAST calculate checksum
R display ! modify registers
S FIRST LAST OPTION(0) disassembler
T COUNT OPTION(8) trace instructions
U FIRST COUNT OPTION(0) unformatted tape I/O

V FIRST LAST BLOCK

W SECTOR MEMORY COUNT(1)

X FIRST LAST BLOCK
Z FIRST LAST VALUE(0)

verify memory
write to disk
exchange memory
zero memaory:
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A Library of
Information

Fro

LITTLE BOOK OF BASIC STYLE by John M.
Nevison. |deal reference for BASIC programmer,
junior high to research scientist. Indexed,
illustrated, 151 pages. $5.95 plus $1 shipping.

Z-80 INSTRUCTION HANDBOOK by Scelbi Pub-
lications. Convenient pockel-size manual describes
Z-B0 capabilities in easy-to-understand terms.
Designed as a practical reference to mnemonics,
machine codings, usage, for programmers of every
level—beginner to professional—anyone working
in Z-B0 machine or assembler language.
Appendixed. $4.95 plus $1.00 shipping.

THE BASIC HANDBOOK by Dr. David A. Lien. A
definite reference/idea book. Explains over &0
tavorite versions of the BASIC language in detail as
used in micres, minis and mainframes,
Users/Learners Manual. 360 pages. $14.95 plus
$1.00 shipping.

TRS-80 INTERFACING by Jonathon Titus. What
you need to know to connect your TRS-80 to the
world. Assumes knowledge of some machine
language programming. $8.95 plus $1.00 shipping

INTRODUCTION TO TRS-80 GRAPHICS by Don
Inman. Setand reset graphicsonly. $9.95 plus $1.00
shipping

Z-80 SOFTWARE GOURMET GUIDE AND
COOKBOOK by Scelty Publications. Cver 100
usable subroutines, plus how to use them. $14.95
plus $1.00 shipping.

PATHWAYS THROUGH THE ROM. The definitive
guide to Level || BASIC, Includes Super Map by
Fulier Soitware, The TRS-80 Disassembled
Handbook by Robert Richardson, HexMem by J.
Phillip, and Z-80 Disassembler by G. Blank. $19.95
plus $1.00 shipping.

Z-80 AND 8080 ASSEMBLY LANGUAGE
PROGRAMMING by Kathe Spracklen. The best
introduction to assembly language we sell. You
should have experience in BASIC. $7.95 plus $1.00
shipping.

SCELBI'S SECRET GUIDE TO COMPUTERS. This
book will turn you into a computer expert quickly
and easily. You'll learn BASIC, having fun every step
of the way The book explains how to deal with
computer machinery, which buttons to press, and
trains you to write many kinds of programs. The
author's “underground” style of writing is sure to
hold your interest. This book contains 150 sample
programs, analyzes them and gives you hints on
how toinvent your own. Charts are given comparing
the different computers, $5.95 plus $1.00 shipping.

TRS-80 DISK AND OTHER MYSTERIES by Harvard
C. Pennington. If you are serious enough about disk
programming 12 own RSM-20 or NEWDOS+, then
you ought to purchase this book. It explains the
organization and features of TRSDOS 2.0, 2.1, 2.2,
NEWDOS, and VTOS, tells you how to use
Superzap, ASM-20, Monitor 3, Debug, Dircheck,
and LMOftiset, explains the directory track on the
disk, file structure (inciuding Electric Pencil files),
and even gives detailed procedures for recovery of
lost data. While this book is not recommendad for
the inexperienced user, itis essential for the serious
disk programmer. The book is expensive, in 8% by
11 format with typewritten instead of typeset
printing, and only 130 pages, yet the information is
worth the price. $22.50 plus $1.00 shipping.

Order
TOLL FREE
1-800-258-1790

in NH call 673-5144
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Mail

George Blank

Lance Micklus was busy helping
to put on the Vermont Educational
Television auction atthe time of our
deadline, and asked me to do a
guest editorial. Since | have just
turned over the reins of SoftSide to
James Garon, | am delighted to
keeﬁ my hand in.

e Trenton Computer Faire was
a roaring success this year. One of
the hlghﬁlghts for Roger Robitaille,
Joe Breton, and myself was an
evening with Richard Taylor and
Clayton Schneider after the show.
Clay is a contributor to this
magazine, and Richard our time-
sharing editor. Now that the U.S.
Snail Service is raising first class
postage to 20 cents, we can’t wait
until must correspondence can go
electronically and bypass Uncle
Sam, so timesharing is an idea
whose time has come.

Pathways Through the ROM, the
first book from SoftSide
Publications, is ready for the printer
and should be available in early
June. Both of the books that form
the heart of the book, Supermap
and the TRS-80 Disassembled
Handbook, have been getting good
reviews in other publications. | am
already usin thegalleyproofsasan
indispensable reference. For
example, | used Supermapto locate
the ROM routines for last issue’s
article on SYSTEM tapes.
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Despite all the rumors about the
obsolescence of the TRS-80 Model
I, we hear from a pretty good
source thatthe systemisincluded in
the next Radio Shack catalog, to be
released in August for 1981, We feel
reasonably certain that the new
FCC rules concerning television
interference will require some
changes, butdo not fear the sudden
obsolescence of all our programs.

That does not mean that there
will be no changes required. Clay
and | were discussing the impact of
the Radio Shack lower case mod on
his BASIC File Utility and my
automated disk directory. Since the
modified computers store ASCIl
letters as control characters, both
programs need to be changed for
modified units. We do have
information sheets available on the
change if you care to send a self
addressed stamped envelopetoFile
Utility/Lower Case or to Disk
Directory/Lower Case, P.O. Box 68,
Milford, N.H. 03055.

We still can’t prove that Radio
Shack is coming out with a color
computer, as they like to keep
things under their hat. We do know
that they now have a part number
for a color monitor. The official
word out of Fort Worth is that the
monitor is for demonstsrating video




games in the stores, but the part
number starts with a 26, which is a
computer part number, not a video
game number.

I'd like to hear from readers
about what you would like in
PROG/80. One thing that we are
considering is articles for people
who are looking for income from
their computer. For example, we
might run comparisons of the
contracts, terms, advertising, and
typical payments of different
software houses and magazines.
This might eventually become a
separate magazine, not for the
Radio Shack market, but a "Writer’s
Guide” for programmers, Writeand
tell me what you would like!

APL80 has been around long
enough to be noticed in the APL
world, and the verdict is pretty
favorable. The disk version at least is
not simply a toy, especially in the
latest release which adds )COPY,

transposition, choice of dimension,
format, and latent expressions. The
price is now up to $39.95, and our
upgrade policy is to provide the
most recent version for the
difference in price and a $5
handling and sﬁipping fee. You
must return your original. | suggest
waiting a month in order to get the
update manual as well.

Make plans to see us at the
Philadelphia show and the
Washington show in September,
the Chicago Show in October, or
the Boston Show in November if we
are near you. We plan to attend all
four.l don’t promise to have time to
talk at the show—we have to keep
busy to pay the cost, but you can
find a wide selection of our
software and see some of our
significant hardware products like
the Busy Box, COMM-80, and the
Eaton LRC Printer demonstrated.

' Qur resident wizar

*A trademark of
Lance Micklus, Inc.

d.has done it again! Designed in FORTRAN, run

as machine language, this program turns your TRS-80 into an
unbelievably wicked checker player! Four levels of play,; at the
most difficult, the machine may take ten minutes per move, as it
attempts to assess all possibilities. (Level 4 is an exercise in

humility!) Now supports
§- forced jumps! Previous
purchaser - If you want
l[’)?;fl I, 36K g;ggg é forced jumps, you can trade

in your old version for a $5
service fee.

The Software Exchange

: 6 SOUTH ST., MILFORD, NH 03055 (603) 673-5144




TO ORDER
CALL TOLL-
FREE

800-258-1790
(in NH call
673-5144)

HARDS!

Prices subject to change
without notice.

Prices do not include shipping

COD orders require
25% cash deposit.

+**EFFECTIVE JUNE 1s! 1980***

6 South Street,
Milford, NH 03055

LIST OUR

TRS-80 COMPUTERS: PRICE PRICE
Level Il, 4K $619.00 $559.00
Level 11, 18K, no keypad 669.00
Level II, 16K, w/keypad B49.00 749.00
EXPANSION INTERFACES:

COMM-80 Interface 179.95
Expansion Interface, no RAM 20900 2869.00

Expansion Interface, 16K RAM (NEC) 44800 369.00
Expansion Interface, 32K RAM, (NEC) 59700 459.00
DISK DRIVES:

Percom, TFD-100, 40-track 399.00 389.00
Percom, Dual TFD-100's 79500 775.00
Percom, TFD-200, 77-track 67500 650.00
Percom, Dual TFD-200's 1350.00 1300.00
CompuThink, Dua! Drive, Dual Sided 1295.00
DISK DRIVE ACCESSORIES:

2-Drive cable for TRS-80 29.95 29.00
4-Drive cable for TRS-80 39.95 39.00
Percom Data Separator 29.95
Extender Card 15,95 15.00
PRINTERS:

Centronics 730 795.00 719.00
Centronics 737 99500 895.00

Centronics 753-2
Centronics 779-2

RS Quick Printer 11
RS Line Printer 11
NEC 5530 SpinWriter

3196.00 2695.00
1558.00 995.00

219.00 209.00
1960.00 1813.00
2995.00 2595.00

LRC 7000+ 389.00 369.00
LAC 7000+ (64 col) 405.00 389.00
PRINTER CABLES:
QPII to Expansion Interface Cable 19.95 19.00
LRC to TRS-BO cable 20.00
LRC to APPLE cable 20.00
LRC to EXIDY cable 20.00
LRC to PET, IEEE cable 58.00
LRC to RS232C male, cable 65,00
LRC to RS232C female, cable 65.00
730 or 737 to TRS-B0 cable 29.00
779 or 753 to TRS-B0 cable 35.00
PERIPHERIALS:
Novation CAT Modem 18995 179.00
UDS 103-LP 195.00
RS-232-C Interface Board 99.00 89.00
TRS-232 Printer Interface 39.95
DATA Dubber 49.95
16K Memary Kit, Keyboard 89.00
16K Memory Upgrade Kit, E.I. 95.00
Percom Electric Crayon, w/cable 279.00
Busy Box, TRS-80 109.95
Busy Box, APPLE 114.95
BSR X-10, Starter Kit 12495
ATARI COMPUTERS:
ATARI BOO Computer System 108000 B875.00
ATARI 400 Computer 63000 51500

ATARI 410 Program Recorder 89.95 65,00
ATARI 810 Disk Drive 699,95 565.00
ATARI 820 Printer 59895 470.00
Joystick Controllers 19.95 18.95
Paddle Controllers 1985 1895
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Z-80 DISASSEMBLER

by George Blank

I have been astonished at the steady demand for the simple monitor and
unsophisticated disassembler that | wrote for the first issue of Prog/80 (Simple
Simon, March 1979). There is apparently a need for machine language
programming and study tools that avoid the hassle of loading system tapes,
and John Phillipp’s excellent monitor in the last issue (Hex Mem, February
1980) moved me to write a complete disassembler to replace the simpler one
included in Simple Simon.

While Simple Simon gave only the subset of commands that are common to
the 8080 and Z-80 chips, and managed to confuse the two instruction sets at
the same time, the current monitor disassembles the full Z-80 set of almost 700
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instructions. In addition, the ability to construct a symbol table and reserve
data blecks in the disassembled listing has been added for atruly useful listing,

Since ane of the best features of basic programming is the ease with which
programs may be modified for special uses, 1 have left in many remark
statements. Particular routines that users may wish to modily include the
automatic printout routine in Line 62 and the count-and-stop routine in Line
69.

The automatic printout routine works by testing the printer-ready status bit
at location 14312. [f it finds the value 63, indicating that the printer is on and
ready for data, it sends datato the printer. If you have noprinter, you may wish
to remove this routine, and if your printer does not use the handshake at
14312, you may wish to change the print option,

If you want a continuous printout, you may simply delete Line 69, or you
may modify the counter {C is the number of lines printed) to fit the page size
on your printer. For example, you might use:

69 IF (PEEK(14312) 63>AND C>15) OR C> 60 THEN INPUT"(PRESS
ENTER)"; X$:c=0
if you wanted to stop after 15 lines on the screen or 60 on the printer.

The line numbers begin at 30 to make it easy to combine this program with
hex mem. Then you could either patch the programs with a GOTO from
HEXMEM or use the command “RUN 30" to use the disassembler. By
removing all the REM statements, you may still be able to load another basic
program above HEXMEM and the disassembler, as lang as there are no
con?licts in the numbering of the programs. .

If you wish to allow for the entry of hexadecimal addresses for the startand
finish of your disassembly, there is a conversion routine from hexto decimal at
Lines 178-186. The routines to convert decimal to hex are located at Lines 70,
73-78, and 84. If you wish to print displacement addresses in $ or + and - form,
the routine currently used to calculate hex address jumped to isin Lines 80-82.

To use the symbol table, answer “Y" when asked if you wish to constructa
symbol table. Then choose hex or decimal entry and enter first the memory
lecation and then your chosen symbol. Table entry will end when you fail to
enter a value or symbal, or when your address exceeds the ending point you
have chosen for your symbolic dump. If you wish to print the symbol table
after your memory dump, add a flag equal to the value of § in Line 176 just
before the final GOTO {SE=5), change Line 63 to:

63 IF MY»ME THEN 192,

and add a routine to take the addresses in the array MS(0}, convert them to
hexadecimal if you wish, and print the ¢orresponding symbol from the array
AS{0) to AS(SE). If you really want to be fancy, add a routine to ignore the data
blocks on the first pass through the table, then print the data blocks after the
symbol table.

The symbol table routine reserves the symbols "DATA” and "EQOD” far the
start and finish data blocks. If the program, during execution, comes across
the symbol data, it sets DA to 1 in Line 165 and the program jumps to the data
routine at 188 to 191 from Line 72. Then, once it comes across the symbol
“EQD”, it sets DA to 2 in Line 165 and back to 0 {data flag off] in Line 188.

11.
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" ifyouwish o eliminate the symbol table and data block routine completely,
delete Lines 71 and 163-190, change 72 to:

~ 72GOTO 4.

and deiete the last one-third of Line 46.

To delete the extended instruction set (instructions not used in the Level JI
ROM) delete Lines 96-126,130-138, and 141-162. Then add the following lines:
97 REM - - : :
104 REM
106 N=N+2:GOTOM40

I make no claims to efficient code. There is a wide range between testing
every possible number as in Line 126 and forming 64 op codes with a single
line of basic as in Line 61. Many of the Z-80 codes repeat at intervals of 810 16,
as provided for in Lines 50 to 57. At other times it is possible to provide a series
of tests with a fall through when the right op code is reached, as in Line 136,
One rule that becarne clear was that more planning leads to less code!

36 REM » 2-88 DISRSSEMELER * COPYRIGHT ¢C) 1986 GEORGE BLANK #
31 CLERR199:DEFSTRA: DEFINTE-L. N-Z: DIMRH(13) :DIMAC208)>

12 FORB=GT043 READAK(B) :NEXT - FORB=8T07  READAD (B - NEXT - FIRR=ATHY -
RERDAPCE) - HEXT :FORB=ATO7 : READAT {B) - NEXT : FORB=UTO7 - READAF (B -HEXT
FORB=BTO7 - RERDRACE ) -NEXT -ACC)="HL* AC(="R"

13 OREN % FH(B-15) »

M DATA #,1.2,3, 4,56, 7.8, % A6 5. D, E.F

35 M > ATy %

% DATA B.C.DEH L, CHLY. R

37 BEM * AP(B-15) *

15 DRTR BC, DE. WL, SP. &, (BC). (DE), (HL), (SPY. BF/

35 PEM * AHB-7

48 DATA ADD. AL, SUB: SBE, AND: XOR, OR. CP

4 REM * RFCA-7) =

42 DRTA NZ, 2, NC. C, PO PE, P, M

4% FEM * R(A-Ty %

44 DATA RLC,RRC, AL, RR, SLA, SRA, SRL. SRL

45 REN * INPUT RODRESSES TO DISASSEMELE *

4& C=8:CLS-PRINT*Z-88 DISROSEMBLER" - INPUTSTRRTING RDDRESS (DEC!
HAL 7" ME - BHPUTRERDING RODRESS™: ME -M=MB: INPUT"DO YOU WANT TO CRERA
TE A SYMBOL TRBLE"; A; IFLEFT$(R, 1)="Y IS B169

47 f="":GOTOES REM = CONTENTS OF 4 BYTES OF MEMORY »

48 D=PEEK(N1) :Di=PEEK(NZ) : D2=PEEK(NZ) -D3=PEEK (NG ) - GOSUBRE - 1M=D/8
D5=D/16: DR=D-84D4 - F={D/16-D5)*2 - IFD4CETHENSOEL SETFDA(16THENGE |
ELSEIFDSCA2THEMSS ELSESA

12



45 REM + 0P CODES %M T0 3FH *

9 RD=ADCDY Y - AP=AP(DS) - TFIRC L THENSL ELSE IFDF=ATHENRP=RP((S) -fi="

LD “++*, * GOSUB?S: GOTO52 ELSER="R0D HL, “+AP-G0T062

51 IFOROZTHENS? ELSEIFDF=0ANDDACATHENR=*LD ("+AP+*), A" -GITD62 £
LSE IFDF=RHDD4DITHENR="LD * - GOSUBT4: A=Re*, “+AC(DS) - GITDRZ ELSER=
“LD R, ("+APETY" TFDADITHENRS"LD *+ACCDS)+Y, " GOSUB74-BOT0RZ ELSE
62

52 TFORCOITHENSZ FLSEIFOF=BTHENR="INC "+RP:(0T062 ELSER="DEC *+A
P GHT062

5% IFDR=4THENR="INC *+RD- 0062

<4 IFDR=STHENR="DEC "+RD-(0T062

55 TFDR=ETHENA="LD *+AD+*, - GUSLE7S KOTDE2

56 TFER=FTHENSA ELSEIFD4=ATHENR="NOP"EL SETFD4=1THENR="EX AF, 7F <

ELSE IFD4=2THENA="DINZ"EL SF IFD4=2THENR="JR“ELSE IFD4=4THENR=" TR NZ
"ELSEIF4=5THENA="JR 7*ELSE IFDA=6THENR=" TR NCYELSER=*IE *

57 1FD4CZTHENGZ ELSESR

S IFD4=ATHENR="RLOAEL SE 1FD4=1 THEWR="RRCAEL SE 1F[M=2THENR=*RLA*

FLGE IFD4=3 THENR=" RRA"EL 58 1F D=4 THENR="DRA"ELSE 1F M =5THENA="CPL "E

LSE IFM4=6THENR="SCF "EL SER=ELF Y

59 GT062

& REM * 0F CODES 40 - 7F # LD RR *

B AEULD “4RADCDA~2)+%, *4RDCDRY - TFD=41 STHENR="HAL T _
€2 NN - MMl Rl EF TS (A, N D) -N=B-PRINTTAR(E SRXTRAG(2BORGTRAR (38
3R: IFPEEK(14312)=63L PRINTRLTRR( A)RYTRB 260 1S TR Z0)A

61 IFMOMETHENINPUTCERESS ENTERD®: X8 60TO46 ELSE4?

64 REM » NEXT MEMORY LOCRTION * _ _

E5 TFMCI2768THENNL=HEL SENL=H-63526 T
66 TFNCTRP67THENNZ=MHEL SENZ=M-65536+1

67 TFACI2PAGTHENNG M+ JEL SENR=M-6T5 3642

£5 TFWI2P65THENNA=M4 2EL SENG=M-655354%

69 =041 [FE=1STHENINPUT PRESS ENTERD": 28 (=9

78 HO=INY(H/4B963 - RL=INTC (N-40068H0) /256 - R2=INT € (M- 4G06AHI 256

$HL)I/16) - HI=H~¢ APOE#HE Z56HIL HE6MHD) - RI=RHCHAHRHCHE 4AH(H Y+

X+ - FRINTRL: ® %

" IFOATHENIES

72 IFORDBTHENLSOELSE4S

73 REM * PRINT 2 DIGIT HEX CODE IN ¢ ) »

74 R=Re" (" GOSUBTS A=A+ -RETURN

75 REN + PRINT 2 DIGIT HEX CODE *

13



76 He=D2 - GISUEA4 - GOSURTE - N=t+1-RETIRN

77 REM + PRINT £ DIGIT HEX CODE »

78 HeD1-GOSUES4  N=t+1 - RETURN

79 FEN * CALCILATE DISPLRCEMENT *

8 R=Re" " HsDL IFHDA27THENKH-256

81 REM » PROGRAM COUNTER = 42 * PRINT HEX ADDRESS *

B2 =2 D2=1HT (MH/256) - D1=MH- 256402 : GOSIETS - N=N-1- GOTOG2

82 REW = JONVERT BYTE TD HEX *

84 HI=INT(HA6) (A=fHAHOHL ) (Hi=H-RI*16 - A=RHH{HL D -RETIRN

£5 REM * CONVERT CONTENT OF MEMORY TO HEXRDECINAL »

86 H=D-GOSUES4  A=f+" " MDAl -GOSUESY A=R+" " :H=D2:GOSUBS4 A=Ae" *
H=0T- GOSRE4 : A=As" *-A=""RETURN

47 REM + 0P CODES 98 - BF » REGISTER ARITHETIC =

22 A=AT(MM-163+* “+R0(DR) - GOTOE2

89 REN « 0P CDES RB - FF EXCEPT C8 DD ED FD =

90 Dd=D4~-24 - AF=AF (D4)  TFDR=GTHENR="RET "+fF : GOTOG2EL SEIFDR=2THEN
A="JP *+fF+*, - GOSUBTE - GOTOG2EL SE TFDR=ATHENR="CALL "+#F+", * .GOSU
B76 - GOTO62EL SEIFDR=7THENR="RST *:H=Ddsd: GOSUBS4  GOTOREL SETFDR=6
THENR=ART(D4)+" A, " H=D1 - G0SUBS4 - GOTD62

91 1FDF=1THENOZELSEIFDR=ATHENAP (3)="8F" :R="POP "HP(D5~12) -AF(D)
="SP" : GUTOG2EL SE TFOR=STHENAP(3)="fF" :R="PUSH *+AP(D5-12) -RP(3)="
" - G0T062

92 TFD4=0THENR="IP "-GD5UB76 : GOTO62EL SEIFDA=2THENR="0LT " BOQLE7
8:A=he". A*: GOTOGEL SE IFD4=4THENR="EX SP. HL" :GOTOG2ELSER="DI" :GOT
%62

93 1FDR=5THENS4 ELSEIFDR=1THENSS ELSEIFD4=1THEN9? ELSETFD4=3THEN
A="IN A *:GOSUETS 6071062 ELSEIFD4=STHENA="EX DE,HL":G0T062 ELSEA
="EI" {07062

94 TFDd={THENR="CALL *-GOSUBTE : GOTOE2EL SE TFD4=3THENAMEL SETFDM=S
THEN{ 3IELSEL86

55 TFD4=1THENR="RET" -GOTOS2ELSE IFD4=2THENR="EXX" - GOTOREL SEIFDd=
STHEMR="JP (HL)*-GOTOE2ELSER="JF M, ":GOGUB?6 . GOT062

9 REM + OF CODES CB X *

97 H=had:DR=D1/8-DB=0i-g+DA- IFDADTTHENTEEL SER=AR(DAY+" *+AD(DB) ;
G0T062

9% IFDAY{STHENGIELSER="81T “+H(DA-5)+AD{DB) -GOT0E2

99 IFDRCIITHERLORELSER="RES "+AH(DR-16)+ADCDR) - GOTO62

100 A="SET "+HAH(DA-24)+AD(DB) - GDTOE2

164 REW * AOJUST NN FOR 4 BYTE OP CODE #
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162 01=02-D2=03 - RETURN

193 VEM & 0P CODES U0 X #

164 AY="1X":GO30188

1685 REM » 0P CODES PO XX *

186 AY="1y"

107 REM » BY = IX OR 1Y * AZ = (IX+DIS) OR (EY4DIS) #

165 NeNeL:A="" HeDZ GOSUESA - AZ=" (" HAY4 "+ 484 )" A= " - Dd=01/8
189 REM + HEX HALF BYTES OF SECDHDG BYTE: RH=MSHE GX=LSHE *

146 H=D1 - GOSURS4 - PM=LEFTSCR, 1) AX=RIGHT$CA, 1) -A="" IFD{=20ZTHENL

&

141 REM = XDA9 T0 ADI9 +

112 IFDAOSTTHENLA ELCE IFRX="9"THENRP(2)=AY -R="RDD “+AY+", "+RAPCY

ALY -RPCZ2="H" - BOT0EZ

UT REM # W02t T0 D36 »

134 IFDL=TITHENA="LD P4fv+¥, * - GOSIB162 - GOSUE76 - GOTOE2EL SEIFD=34

THENA="LD *-GOSUB1AZ - GOSURYS -Fefit®, *+AY - GOTOG2EL SETFM=25THEHA="

HC “+AV: GOTOAZELSE TP =42THENR="L]y *+AY+", " -GOSUB162 - G09JB74 - G0

TOG2ZELSEIFDA=dITHENR="DET "+AY: GOT062

115 IFDL=S2THENA="THC "+AZ N=bl -GOTORZEL SETFDL=STHENR="DEC “+R

2 NN -GOTOGZEL SETFDI=S4THENA="LD "+RZ+", " H=03 GOSURR4- GOTOR2

115 REM * XDEAXY TO RDOEXX * L. .

117 IFDAS4ATHEMLA9ELSE TR <7R0R(NOT( R{="4 "(RAX="E" }) THEML 48 ELS

ER="LD “+RD{DA-80+", *402 - N=h41 - (OTORZ

118 FEM # HD70EY T XO7EXH #

119 IFOL 1 7THENLZOEL SER="LD “+AZ+", "+AD(D1-142)  HeN+ - GOTORZ

128 IFEO132THENL2? ELSETFDA=119THENR="LD “+i2+", A" :N=N+t GOT0GZ
ELSETFDI=126 THENRS"LD R, "4AZ HeN+1 GOTOE2 ELSE148

121 REM # CLEL INOPERFELE CODES *

122 IFD1EOBTHENA 26EL SE TFRN="6"THEN{ 24ELSE TFRA="E" THENI 24ELSEL4R

123 REN * KDGEMX T( ¥DBERX *

124 R=R1{D4-142+* R, "+A7 - K+ - GOTORZ

125 REM * XDEL TO XDFY #

126 TFDA=225THENR="PF "“+RY GOTOSZEL SEIFDA=2Z7THENA="EX (9P}, “4R

Y- GOTOE2EL SEIFD =Z29THENR="PIEK "+RY  GOTOSZELSE TFD =23 THENA="JP
(4R 3" GOTDE2ELSELFDA=24STHENA="LD SP. "+ - GOTORZEL SE146

127 REM » INDEXED BIT D ROTATE GROUP + D0 08 AND FD OB #

128 14=D3/8 DR=D3-BsD4 - TFDRCETHENI 48

179 IFDACETHENR=RR{DA)+" "+RZ:N=N+2' IFD4=RTHENS® ELSEG?

138 D4=D4-8: IFD4<ATHENR="EIT "ELSED4=04 -8 TFDACATHENR="RESPELSEDS
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-8 F="5ET*

131 A=AHSTRECHE 1", "+AZ: N2 GDTOG2

132 REM * ED GROUP * CIAL INOPERATIVE CTOES *

133 W1 1FDLCRA0RDA A B20R(D1 16 2AHDDL {1 AFYOR( D1 A PANDDACL 7900
RLDI>179AHD0 {1084 ) THEN1 48

134 IFM<CI24THERLS? ELSEIFDACIITHENL40

135 REM * EDAB TO EDBB * BLOCK TRAMSFER RND SERRCH *

136 (=D TFDXA59R="LDI" ' IFDX160R="CP1* - IFD>164R="TNT" - IFIM 62R="
OUT " IFDXE7R="LDD" : [FD>168A="CPD" : TFD>169R="IND" - TFD 1 78R="0lT7
0" [FDRATSA=*LDIR™ TFOX76R="CPTR® - TFIO4T77R="THIR" : IFD)1 7BA="0T]
R*. IFDABZR="L00R" - [FB>1846="CPOR" : [FDIARSTHENA=" TNDR"

137 IFD=487THENR="0TER"

138 GOT062

439 REM % INDPERATIVE CODE # RDJUST FOR SINGLE BYTE =

146 H=H-1:A="-DATA-* :GOTOR2

141 REM * EIM8 T0 ED7E #

142 D=D1-64:D4=D/8 D3=D/16: DR=D-B+D4 DF=(DM 5-D5 )42 AC=*(C)"

143 REM * EDXG *

144 TFOROBTHEMA4GELSER="TN "+AD(D4)+", "4AC TFU4=6THENL4BE SE62
145 REM % EDX1 EDX9 »

146 [FDRZLTHENLABELSEA="OUT (L) "+8D{D4) : IFD4=ETHEN 40| SEE2

147 REW * EDX2 EDNA *

148 TFORD2THENLIOELSEIFDF=ATHENR="SBC HL, "+AP(05) GOTOG2EL SER="A
DC HL, “+AP(DS) -60T062

149 REM * TDXT EDXB »

130 IFDRPITHENISAELSER="LD ™ GOSIBLSA: TFDF=HTHENGOSUBTY - A=fit", "+
AP (DS IELSEA=RHAP (DO, - GOSLEP4

151 REM * HO £D63 EDEB *

152 1FDS=2THEMI4BELSEGY

153 REN * ED44 =

154 TFORDATHENLSEEL SE[FD4=UTHENR="NEG" - GOT06Z ELSEL4R

15 REW + ED45 ED4D *

156 TFDROSTHEMLSSELSETFDSYOTHENI 40EL SE 1FDF ATHENA="RETN" - GOTOG2E
LSER="RET]" :GOY062

157 REM # ED4E EDDE EDTE #

438 IFDRDGTHENLGIELSETFD=GTHENR="IN ™ ELSEIFD=22THENA="1N 1"ELS
ETFD=CTHENR="1 2"ELSE140 '

139 6OTO62

160 REM * EDX? *
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161 IFD=7THENR="LD 1.A"ELSETFD=22THENR="LD A, I*ELSEIFD=39THENR="

RRD*EL SETFD=47THENR="RLD"EL SE14A

162 GOTNG2

162 1$=INKEYS IF1$=""THENIA3 ELSEPRINTIS RETURH

164 HS="" - TFM=NS( SN THENRG=AT(SN) - SH=Si+] - [FONSTHERS=0

165 [FAS="DATA" THENDE=1EL SETFRS="E00" THENDR=2

166 501672

167 5=5-MG(S) - IFCCATHENS=f

168 GHTOL73

169 CLS:PRINT"SYMBOL TRELE CONGTRUCTION® -PRINT-PRINTMIF YOI WENT
# SYBOL TARLE. Y0 MJST ENTER EACH ADDRESS AND THE™-PRINT*SYME
OL YOU WONT. vOuU MIST ENTER THE ADDRESSES IN NUMERICAL"-PRINT™OR
DER. SYMBOLS ARE LIMITED TG SIX CHARRCTERS AND 169 SYMBnLs *

178 PRINT PRINT*TUD SYMBOLS RRE RESERVED FOR SPECIAL ISE:*:PRINT
TAB(EY™IGE ‘DATR T THDICATE THE START OF R BLOCK OF DATR"-PRIN
TIRB(EIMIGE “EAD TO IMOICATE THE €MD OF R BLACK OF DRTA *

171 DIM ASCLBAY DIN MEC1PE) -S=8-N=Q

172 PRINT:PRINT"PRESS (ENTERY AFTER LAST SYMBOL T( END IWRUT® FR
INT*DO YOU WISH TO ENTER HEX OF DECTMAL ADDRESSES (H/D)H™ OSUEA

3

172 [FI4="H"THEML 77

174 PRINTS; - THPUT"MEMORY LOCRTION (DECTMAL)*:MS(S)

175 TFMECS)CBTHENLRPEL SE IFNG(S)MECRMG (GO (PTHENFR INT - RETIRN
176 INPUTECSBOL 3 RGOS - TRRGCSI=" "THENPRTNT - RETURNELSERP=MS(S)
(S=5H  GOTM T

177 INPUT*MENGRY LOCRTION CHEXRDECIMRLY™:R

178 MS=0-1=1 ENCAY - ONLGOSUBLRT, 182, 181. 189

179 PRINT : RETURY

18 AH=LEFTECR, 1) : A=RTIGHTEC(R, 33 GINIELES- Ho=MH*40196

181 AH-LEFTS$(R, 1) A=RIGHT$CA, 2) - SOSUBLAS Mo=MCHHS 256

182 RH=LEFT$(R, 1) R=RIGHTSOR, 1) -GOSUBLES: MO=RGHMG

163 AH=A: GOSUB1RS  Ho-MS+RH PRINTDECTHMAL - *:MS: -MG(S)=MC- GOTIH 7S

184 REM + CONVERT HEX TO DECIMAL *

185 FORM=GTOLS: IFAH(X)=AHTHENMH=Y : RETIRN

186 NEXT :MH=8 RETURN

167 REM » DRTA BLOCK PRINTOUY =

182 D=PEEX (ML) -H=D:GOSUBE4 - A=A IFDB=2THENDE-

189 {F 0231 AND 0<% THEN R=CHR$(R) ELSE F=* *

19 GOTO €2
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6 SouthStreet, Box 68, Mifford, NH 03055 603-673-5144
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PRINTER
TERMINAL

PROGRAM "LPRINT”
USE A STANDARD

TIME-SHARING TERMINAL TO
PRINT HARD COPY WITH YOUR

16K LEVEL 11 TRS-80—

Let’s face it: It's nice to be able to geta hard copy of program listings. It's
also nice to be abie to use the “LPRINT” command occasionally to output
data, But printers are expensive, Many TRS-80 users are just not able to
justify the cost of a line printer, expansion interface and/or an R5-232 port
for an occasional listing or program output.

This was the problem we faced at Georgia Southern College. We have
been using the TRS-80 to introduce teachers to uses of microcomputers in
education. We have purposely stuck with simple hardware—generally 16K
Level Il Machines—since most schools do not want to invest a great deal of
money initially in hardware. So we’ve tried to do the most we can with this
basic system without buying a lot of extra equipment,

We do have standard teletype terminals for the University System of
Georgia’'s timesharing system. These terminals, which are very common
across the country, use acoustic couplers operating at 110 baud to transfer
data across standard telephone lines. | began to wonder if there were some
simple way of interfacing a 16K Level Il TRS-80 to one of these terminals, It
occurred to me that the modems provided a readyinterface mechanism—
if only 1 could get the TR$-80 to produce appropriate tones.
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ACOUSTIC MODEM DATA FORMAT

I decided at this point that | needed to find out more about the format
used by modems for data transmission. A little research revealed that a
modem uses a 2225 HZ pulse to represemt a high bit (1) and a 2025 HZ tone
to represent a low bit (0). The duration of these pulses depends on the data
transmission rate—at 110 baud these pulses have a duration of 9091 .
microseconds.

When no data is being transmitted, the data line is kept at the high
frequency. A byte of incoming information is preceeded by one low {2025
HZ) pulse. The data byte then follows, one bit at a time, starting with bit 0
and ending with bit 6. Bit 7 is not required to transmit standard ASCIl code,
so itis used generally as a parity bit. That is, this bit is adjusted, either high or
low, to makethe sum of all eight transmitted bits either odd or even. (This s
known as either odd or even parity.)

Finally, to separate bytes, there are two high bits (pulses) generally called
stop bits. In summary, to send one byte of information, there are a total of
11 pulses transmitted-cne start bit (low), 7 data bits {either high or low), 1
parity bit [either high or low), and two stop bits (high).

You can perhaps see if 110 bits (pulses) are sent per second, ten bytes are
transmitted per second. It should also be apparent why each transmitted
puise is 9091 microseconds in duration:

1 SEC
=.,009091 SEC/BIT {or 9091 Microseconds)
110 BITS

It might be good here to lock at a specific example. The ASCIl code for
the letter "X” is 88 in decimal, or in binary, 01011000. Figure 1illustrates how
this byte would be received by a standard modem at 110 baud, assuming
odd parity. Note that since the number of high bits equals three, which is
already odd, the high-order bit is left unchanged for odd parity,

PRODUCING TONES ON THE CASSETTE

Now that we know how data is received by a modem, we are ready to
make the TR$-80 produce these data tones on the cassette recorder. This is
not actually as hard as it may first seem. There are a number of programs on
the market which allow you to program music on the TRS-80. These
programs all produce musical tones on the cassette recorder,

In order to understand how this is done, we need to discuss the cassette
[atch in the TRS-80. The cassette recorder is controlled by a 4-bit latch, This
is simply another kind of memory which can hold data until itis signaled by
the CPU to discard it. The cassette latch only uses the lower 4 bits of abyte.
The high nibble (bits 4-7) are simply discarded. The four bits in this latch
can be set using the assembly language command “OUT 255, X" where X is
the number to be stored in the latch.

Bits 0 and 1 of this latch control the write head of the cassette recorder, if
bit 0 is set {1) and bit 1is reset {0), the head isturned on. If these two bits are
reversed (so bit Ois reset and bit 1is set), the head is turned off. Bit 2 of the
latch turns the cassette motor on (set} and off (reset) through a small relay.
we'll ignore bit 3 of the latch in this article.
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Let’s see what happens if we have the following command in an assembly
language program:
OUuT 2555
Since 5 {decimal) is 0101 in binary, this command will cause the cassette

to be turned on since bit 2 is set. It will also cause the write head to be
turned on since bit 0 is set and bit 1 is reset. The command:

OuT 2556

will cause the number 11010 be stored in the latch. The tape wilk still be on
(bit 2 set}, but now the record head is off.

By turning the head on and off at even intervals, we can produce a square
wave, or tone. The only problem remaining is to work out the proper
timing, and this requires just a little bit of mathematics and a knowledge of
the execution times of Z-80 machine language instructions.

The manual for the TRS-80 Editor/Assembler gives the execution times
for each Z-80 command—however, there’s a slight catch! The times given
are for a 4 megahertz clock. But the TRS-80 uses a clock that operates at
1.774 megahertz. In other words, we have to multiply each of the execution
times given in the manual by a constant in order to get the correct
execution time. This constant is determined simply as follows:

4.00 MHZ

=2225

1.774 MHZ

Let’s take an exampile. The Editor/Assembler Manual gives an execution
time of 1 microsecond for the command:

LD A,B
The actual execution time for the TR5-80 would be:

1 MSEC * 2,225 = 2.225 MSECS
For half this time (225 MSEC) the write head must be on; for the other half
(again 225 MSEC) the write head must be off.

We determined earlier that at 110 baud each pulse of tone must last 9091
microseconds. The final calculation involves finding the number of cycles
of 225 HZ tone per pulse:

9091 MSEC/PULSE
= 20.4 CYCLES PER PULSE
449 MSEC/CYCLE
So we need about 20.4 cycles of this tone to produce one high data puise.

Similar calculations for 2025 HZ results in a period of 494 microseconds

{247 MSEC per half period} and 18.4 cycles per data pulse.

While it is not possible to produce these exact times, we can get close
enough to fool the modem! Let's see how it’s done.

PRODUCING THE HIGH (2225 HZ) PULSE

A portion of the source proiram is produced below. In this copy of the
program the comments have been replaced with the total time required
for each instsruction, Let’s look at this carefully. {All of the times shown
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here have been adjusted for the correct clock time.)

1750 HIGH LD C,20 5 3.89 MSEC
1768 CONT LD B,26 ; 3.89 MSEC
1770 LD A5 ; 3.89 MSEC
1780 . our 255,A 5 6.12 MSEC
1790 XOR A 5 2.23 MSEC
1800 XOR A 3 2.23 MSEC
1810 ue DINZ upP ;202.48 MSEC
1820 LD B,28 5 3.89 MSEC
1830 LD . AB » 3.89 MSEC
1840 ouT 255,A 5 612 MSEC
1850 XOR A s 2.23 MSEC
1860 XOR A ;223 MSEC
1870 DOWN DINZ - DOWN ;202.48 MSEC
1880 DEC C 5 2.23 MSEC
1890 IR NZ,CONT ;  6.68 MSEC
1990 RET 5 5.56 MSEC

Statement 1750 foads register C with 20. This is the number of cycles
which will be output per pulse. Note in our previous calculations we found
we needed 20.4 cycles to make a 9091 microsecond pulse. By using only 20
cyclies, we'll be a litte short on time, but this missing time is partially made
up before and after the pulse, In other words, we have a few microseconds
of silence between pulse, but these are not noticed by the modem,

Statement 1760 loads register B with 28. This controls the duration of the
on {write} half-cycle in conjunction with the DINZ Yoop found in statement
1810.

Statement 1770 puts the value 5 into the accumulator. This valueissentto
the cassette latch in statement 1780—turning on the casseite motor
{actually in this case, keeping it on) and turning on the write head.

Statements 1790 and 1800 are simply included to “fine tune” the tone
produced. The XOR A operation zeros the contents of the accumulator,
which is unimportant—but, the operation requires 2.225 microseconds.
The two commands thus add 4.45 microseconds to the length of time that
the write head is on.

Statement 1810 is the main delay loop for the “on” half cycle.

Statement 1820 through 1870 produce the "off” half cycle. They are
nearly identical to statements 1760—~1810. The only exception is that we are
now loading the cassette fatch with 6 (0110 binary). This keeps the motor
running, but turns off the write head.

Statement 1880 decrements the value in register C. Remember, this is the
number of cycles per pulse. If we havea not yet had 20 cycles, program
control is transferred back to statement 1760 by the “JR NZ,CONT”
command in 1890.

Now let’s look carefully at the timing. If you add up the times for
statements 1760 through 1810 you’ll get a total of 220.84 microseconds. This
is just 4 microseconds short of the required half period of 2245
microseconds.
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One more example, this one a little more complicated:
NXT DINZ NXT {E.-T. = 3.25 MSEC)

This command will cause the B register to be decremented and if a non-
zero results, will loop to the fabel NXT {in this case, back to itself). Each of
these loops will take 3.25 * 2,225 microseconds. If register B contained the
value 10 before this command was encountered, the total execution time
would be 3.25 * 2.225 * 10 = 73.20 microseconds.

Now that we know how to calculate the execution times of Z-80
instructions, we have to determine a few more figures. Let’s start with the
necessary high tone—2225 HZ. One cycle of any tone consists of a peak
twrite head onj and a trough (write head off). For 2225 HZ, the period of
one cycle is determined as follows:

1
= 000449 SEC OR 449 MSEC
2225 HZ

Now let’s find the total time of the pulse. The first thing to do is add up
the times for statements 1760 through 1890,
3.89+389+612+223+223+20248 + 380+
389 +612+223+223+20248+223+668=

450.59 MICROSECONDS _
Keeping in mind these instructions will be executed twenty times, we now
multiply by 20:
450.59 MSEC * 20 = 9011.8 MICROSECONDS
Finally, add in the times of the first and last instructions;
9011.8 MSEC + 9.45 MSEC = 9021.25 MSEC

This is 70 microseconds short of the optimal pulse duration. However,
there will be other instructions that must be carried out between each
pulse. These other instructions will bring the average pulse duration just
about to the required 9091 microseconds. Even if this were not true, we
have a pulse here which is only .76% short of standard.

We will not go through the timing mathematics of the low tone (2025 HZ)
pulse here, but will leave that up to the reader. The calculations are
essentially identical.

PUTTING IT ALL TOGETHER

Now that we've discussed the theory of the program’s operation, we can
briefly discuss the rest of the program. You will notice that we've included
two listings: (1) a source listing for the Editor/Assembler and {2} a short
BASIC program which "Pokes” the machine fanguage program into high
memory in decimal form. We'll first discuss the source program.

Let’s begin by pointing out that there is a block of memory locations in
the TRS-80 which are dedicated to the line printer. The line printer control
block begins at memory location 16421 decimal and runs through 16428,
Two of these bytes, 16422 and 16423, contain the address of the printer
driver. When a "LLIST” or “LPRINT” command is executed, Level Ll BASIC
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toads the byte to be printed in register C and calls the address in these two
bytes.

Normally this vector points to a subroutine in ROM BASIC that takes care
of the printing. Among other things, it patiently waits until the line printer
signals it has printed the byte. This is done bx setting the Z flag. This is why
the computer “lacks up” if you type “LLIST” by mistake when there is no
printer attached. It's waiting for the flag to be set, signaling the printer’s
ready for the next byte. .

Program "LPRINT” makes use of this driver address vector. Indeed, if
things did notwork this way, it would be very difficult to make this program
work. At any rate, what we do is poke the starting address of our machine
language program into these two memory locations. Then, whenever an
LPRINT or LLIST command is executed, Level Il BASIC directs the Z-80 to
our routine, Remember, the Z-80 comes to this routine with a byte to be
printed in register C.

The origin of the source program is 32%70. Users with 32 or 48K memories
can adjust this origin as needed. The main “DRIVER” of the program
begins at line 320 and runs through 760. This part of the program checksto
see if the byte to be printed is a special carriage control character, keeps
track of the number of lines printed, and calls a subroutine which stores the
byte in a buffer,

You may wonder why we bother with this buffer. Why not just send the
byte immediately to the teletype via the cassette? Originally the program
was written that way, but we found that there were often pauses between
bytes which were long enough to completely confuse the modem.
Garbage resulted. By using a buffer, these delays between bytes are
eliminated and so is the garbage.

The first subroutine, called "LDBUF” starts at line 850. This subroutine is
called from the main driver program for each byte. It keeps track of where
in the buffer each byte is to be stored, puts it there, and when the buffer is
full, calls the subroutine PBUFF,

Subroutine PBUFF, starting at line 1010, controls the actual printing of
the buffer contents. Essentially it loads the bytes one at a time from the
buffer into register D and then calls subroutine QUTB2. In addition, the
subroutine inserts extra carriage returns when needed if a line will exceed
the maximum line length specified by the user. Ifit's necessary for this to be
done, it also increments t'I?le line counter.

Subroutine OUTB2 begins at line 2180. This subroutine is called from
PBUFF with the byte to be printed in register D. Using the RRC (right
rotation into carry flag) instruction. This subroutine breaks the byte down
one bit at a time beginning with the least significant bit (LSB). Each RRC
instruction causes the LSB to be placed in the carry flag, all other bits are
moved right one puosition, anda the carry flag is copied in to the most
significant bit.

After each rotation subroutine select is called. This subroutine calls
either subroutine HIGH (which outputs a high pulse) or subroutine LOW
{which outputs a iow pulse), depending on the status of the carry flag.

249



Subroutine OUTB2 also automatically causes a start bit to be output
preceeding each byte. After 7 bits have been output, it also sets the parity
of the Bth bit. In this version the parity will be odd, You can make the parity
even, if you wish, by switching the words "HIGH” and “LOW" in statements
2360 and 2380. Finally, the subroutine outputs three stop bits, You may
recall that two stop bits are standard. An extrais added here to make up for
possible slight shortages in the timing of the data pulses.

The subroutines HIGH and LOW, which actually output the data pulses
to the cassette recorder, have already been discussed insome detail above.

At the end of the program is ashort data block. “SREM” defines one byte
that is used to store the maximum line length desired. This value is also
poked into memory location 16426 in the line printer control biock. You
may change this number to any value you wish. "BLEN” defines a byte
which is used by the program to keep track of the number of bytes
currently in the buffer.

Following "BLEN" the buffer (BUFF) is defined. Although the buffer is
actually 255 bytes long, only 220 are defined in the program. This is to make
room for a short initialization program which follows. Once the
‘g\t}?hzation program is executed, it is overwritten and becomes part of the

uffer.

This initialization program does several things: (1} it first stores the
starting address of the new driver (32170 decimal) in the line printer control
block in bytes 16422 and 16423, (2) it stores the starting address for the
subroutine which prints the contents of the buffer in the "USR” vector at
16526 and 16527, (3} it stores the maximum line length desired in location
16426, and finally (4) jumps to Level 11 BASIC,

You may wonder why we store the starting address of the “PBUFF”
routine in the "USR” command. Remember that "PBUFF” is only called
when the bufferis full. When an LPRINT or LLIST command is executed, itis
likely that the buffer will be filled and printed several times. But, atthe end,
the odds are that the buffer will be only partially filled. Including a basic
statement like "I=USR(0)” as the last statement in your program will cause
the remaining contents of the buffer to be printed. For similar reasons,
when using tﬁe LLIST command, you should enter something like this in
command mode:

LIST: I=USR{0)
THE BASIC LANGUAGE PROGRAM

If you don’t have the Editor/Assember, the BASIC program below will
poke the machine language program into high level memory. If you use
this and wish to change the maximum line length to some value other than
71, change statement 230 and the next tp last data item (71},

USING THE PROGRAM

Whether you are using a “SYSTEM” tape made with the
Editor/Assembler or using the BASIC program, you need to protect high
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memaory at 32163 on power-up. After you have done this, load the program
and execute. If you are using the "SYSTEM” program, execute by typing ”/*
and pressing ENTER. The initialization program will load the necessary
values in the right memory locations and will return to "READY”. Running
the BASIC program will do the same thing.

After ;you have done this, you're ready to use LLIST and LPRINT
commands in the normal way (see the Level 11 Manual). The only difference
is that you must make sure you have a cassette in the recorder and the
recorder must be in record mode whenever one of these commands is
executed, Standard modem tones will be recorded on the cassette.
Printing the contents of the cassette can be handled in any one of a number
of ways.

The simplest way to print the tape requires a simple earphone thatwill fit
the jack on the cassette recorder. Plug the earphone into the ear jack. Pick
up the phone which is generally located next to teletype terminals and dial
the first few numbers of the local exchange to get rid of the dial tone. Now
put the earplug into the receiver end of the modem and place the
telephone handset in the cradle in the normal fashion on top of the
earphone. Turn on the teletype and play the tape with the level set at *4”, If
Kou find the teletype is missing characters, you've got the volume set too

igh. Turn it down a bit.

You can also send the information to be printed over a regular phone to
some remote terminal. Simply establish a connection with someone by the
remote terminal, and have them set up the terminal in the normal fashion.
Then, place your telephone with the mouthpiece over the speaker of the
cassette recorder. Play the tape with the volume again in the “4” position.
You may need to adjust the volume up or down, depending on the quality
of line you have.

It is also possible to print “LIVE” if you have the teletype handy. Just
remove the black jack from the cassette, insert the earplug, and set up the
modem as described for the first method above. Don’t put a cassette in the
recorder, but reach in on the left side and hold in the record-protect lever
while you depress the record and play button. Now you can LLIST and
LPRINT to your hearts desire.

IN CONCLUSION

Of course if money is no object, forget all of this and buy a good quality
printer, But if you have only occasional need for hard copy and can arrange
access to a teletype terminal, this program could save you a pile of money.
Keep in mind that mostcolleges have teletypes. If you strike up afriendship
with one of the faculty, you can probably use a teletype at little or no cost.

One final word. This program is designed for 110 baud. Most of the Bell
teletypes operate at that speed, but many of the newer timesharing
terminals operate at 300 baud. t haven’t had time yet to experiment with
adapting this proiram to that rate, but you know enough now to try it
yourself. You may have to play with the timing a bit, but | see no reason why
it wouldn’t work. If you succeed at this, 1'd really appreciate a copy of the
program!
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BASIC PROGRAM

100 REMesAPROGRAM LPRINTHBRSIC YERSION 1. 2+mMARCH 18, 1968
150 REMX. COPYRIGHT <C) 198A. (WEW F GREDE, PH D

126 REN GEORGIA SOTTHERK COLLEGE
138 REM STATESBORE, GA. 3Rdan
149 REM

158 REMarr PUT THE FOALGWING STRTEMENTS BEFAR THE BEGINNING
166 REM  OF YOUR PROGRAM

178 REM
188 CLERRSG DEF INTR-2

198 POKE 16326, 20 POKEA6527, 126 "ADDRESS (F PRINT BUFF
208 POKE 16422, 176 POKE16423, 125  "DEIVER RDIRESS

216 POKE ied424,66  ‘DESIRED LINES PER PRGE

228 POKE 1642% 9 7ERD LINE COONTER

239 POKE 16426,71  “SET DESIRED LINE LENGTH

248 GOSLR306 -END

250 7t

266 REMikk THE FOLLOHING SHOAD GO HEAR THE END OF YOLR
278 REM PROGRAM

208 REM
298 REMekr THIS SUBROUTINE PIKES THE FROGRRM IN RIGK MEWORY

300 (LS FORI=12 VBT032567 :READA  PIKE 1. A PRINTR: | HEXT :RETURN

6 REMek THE FOLLOMING DRYA STATEMENTS CONTALM THE DECIMAL
T8 %EN REPLESENTRTION OF THE MACHTNE LANGURGE PROGRAM

339 DRTA 197, 253, 229, 229, 124, 183, 48, 72, 234, 11, 32, 7, 62, 13, 405
340 DRTA 8, 126, 24, €2, 204, 12, 32, 24, 179, 221, 182. 2, 48, 18, 221

o DATR 125, 3, 221, 458, 4. 71, 197, 62, 16, 283, 8, 126, 193, 16, 247

360 DATR 24, 29, 87, 205, 8, 126, 122, 254, 19,40, 9, 284,13, 22, 21

378 DATA 62, 18, 2665, 8. 126, 221, 52, 4, 221,126, 4, 221, 193, 3. 122

380 DATR 32, 4, 221, W, 4, B, 225, 253, 225, 193, 281, 253, 33, 254, 1%

3% [RTA 6, 0, 253, 78, 8, 253, 52, B, 253, 35, 253, %, 253, 119, 0

402 DRTR 58, 251, 126, 254, 235, 192, 265, 29, 126, 281, 33, 258, 126, 24, 2
418 DATA 37, 64, 78, 35, 79, 175, 164, 200, 205, 114, 126, 35, 8%, 2985, 1§7
428 DATR 126, 122, 35, 254, 13, 32, 5, 221, 78,5, 24, 48, 254, 18, 49

438 DATR 36, 13,32, 23, 126, 204, 13, 48, 28, 22, 13, 285, 167, 126, 22

446 DATA 10, 205,187, 126, 221,52, 4, 221, 126, 4, 224, 19, 1, 32, 4

458 ATR 221, 54, 4, 8, 221, 78, 5, 46, 199, 121, 58, 296, 126, 175,50




468 DATA 251, 126, 211, 255, 261, 38, 255, 197, 285, 133, 126, 29, 32, 258, 193
478 DATA 281, 56, 4, 285, 164, 126, 281, 285, 135, 126, 201, 14, 28, 6, 28

488 DATA 62,5, 241, 255,175, 175, 16, 254, 6, 28, 62, 6, 214, 255, 175

498 DATA 175, 16, 234, 13, 32, 233, 284, 14, 18, 6, 31, 62, 5, 211, 255

588 DATA 175, 475, 16, 254, 6, 31, 62, 6, 211, 255, 175, 175, 16, 254, 13

10 DATA 32, 233, 281, 197, 265, 161, 126, 283, 18, 285, 123, 126, 203, 18, 265
528 DATA 125, 126, 203, 18, 205, 125, 126, 203, 18, 205, 125, 126, 203, 18, 205
T30 DATA 125, 126, 263, 18, 205, 125, 126, 283, 18, 265, 125, 126, 263, 16, 234
540 DATA 226, 126, 205, 161, 126, 24, 3, 200, 125, 126, 285, 133, 126, 205, 135
358 DATR 126, 285, 135, 126, 193, 281, 71.8

ASSEMBLY LANGUAGE
" PROGRAM

BBA6E ; PROGRAM “LPRINT"-—-YERSION 1 2-—MARCH 8, 1968

20670 ; COPYRIGHT (C) 1958  (MENF. GREDE, PH.D.

BE6SH ; GEORGIA SOUTHERN COLLEGE

BB690 ; STATESBORD, GR 38468

#5766 ; THIS PROGRAM ALLOMS LPRINT AND LLIST COMMAMDS TO BE
68716 ; DIRECTED 10 A 118-BAUD TELETYPE WITH R STANDARD ACOUSTIC
66726 ;MODEM.  MEMORY LOCATIONS 16414 AND 16415 CONTRIN THE
87368 ; STARTING RODRESS OF THE LINE PRINTER DRIVER. THE
86740 ; ADDRESS OF THE ORIGIN OF THIS PROGRAM SHOWLD BE POKED
86798 ; INTO THESE MEMORY LOCRTIONS.

BE7ER ; 4

9778 ;P

#6708 ;ENTRY (0>  CONTAINS BYTE TO BE PRINTED

@679 ;EXIT - :2 FLAG SET

BE000 ; e

0aB10 ; e

08826 ; THE FOLLOWING IS THE DRIVER ROUTINE  LPRINT AND LLIST
88536 ; COMMANDS LOAD BYTES TO BE PRINTED: OME AT A TIME, IN
@8848 ;REGISTER C. THIS DRIVER STORES THESE BYTES IN A BUFFER
88358 ; MHICH 1S 255 BYTES LONG. MHMEN THE BUFFER 1S FULL, THE
#5368 ; STORED BYTES ARE CONVERTED TO MODEM TONES.
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7o

o S
{0FG FDES
T0f E%
A 73
70F 87
0By 2643
7082 e
0B o7
085 L0
7065 CGETE
TDBE L83E
708D FEAC
70BF 2018
7DC1 F
P02 DoEsE3
M0 28tz
7UCT JOTER:
TUOR DEO584
Al &
ok e
Toi (LAaTE
i 01
0BS5S 0F7
7007 183
iy
A CDBSTE
000 PR
TOOE FEBR
TR PO
ThEE FEAD
TUES B3
Des 18
TIES CDBSTE
OEE Phze
JOEE DOTEGM
FOFL DOGEE:
FOF4 7R

g
B8 BEGIN

&nie
e

fii4d G

¢iim
el
Cabhe
w1
bl

B3y INCL]
#1240

FSCERERORSE BE N YR CECUE S RERRNBCRISREgIEg

ey
B
i¥

&L
ZHEXTB

H2 T
Ay 13

£

A

WM

4324
P Hit
e {T0e5)
{TEM)
A

B

R 18
LB

N

LOOR2
RESTH
0:f
BF
&b

]

& INLL
1z

M2, NERTE
L 1@
LDeLF
(i)

He IR}
qhoxy
R

SSPVE BYTE TO FRINY INC
i SHVE CONTENTS OF THESE
; REGISTERS FOR LATER
AU A WITH BYTE

S GUERK TERE FEIE = 8

1F SOy GET MEXT BYIE
.15 BYTE 142

i IF NOT, OO CHECK FOR 12
+1F S0 PRINT R CRRRIRGE
SRETURK--ND LINE FEED
JGET HEXY BYTE

;CHEEK FOR 12

; 1F WO, #RINT BYIE

i NKE B ZERG

i 15 1424 (LINESTG) B?

i 1F S0 TGMORE 12

GET LINES/PNEE
SUBTRACT FRESENT LINES
SLIRG B WITH § LINES LEFY
ioftE B

SUIPRIAGE FEED

»2T0RE LINEFEED IN BUFFER
SGET B BACK
0T B R

ATty ¥t

JFUT BYTE W b

;STORE BYTE IN BUFFER
FUT BYTE BACK IN R

G BYTE A 167

16 50, INC LINE MOMEER
W BVTE 437

+iF HOT. GOTO NEXTE

JSTORE 19 IN BUFFER
S HCRENENT ¥ 1 LINES

LD RHDTR K O LINES

-COHPRRE WITH MR 4/P7EE
;LR BYTE FRINTED IN
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T0F3 2B

61279 XK HE, NEXTE STF LINES & MR LINES

TOF7 DD360406 41266 HEXTH LD i), 8 ETSOF LINES TG B

TR £1 B2 EXTB PP W S HESTORE REGISTERS & 47
DFC FOEL  piee Py : _
TOFE €1 B3 e T
TFF €9 a3 RET

P33

#1348  r

#1359 + SUBROUTINE LDBOF--LORDS BUFFER UNTIL FULL.  QUTPUTS T

#1570 JENTRY- <> COWTRINS BYTE 70 BE STORED

8380 JEIT: Ay ZRIED

3% | {ZF)  RESET

#1408 ;
76 FORIFB7E Mdte UBF D 19, BLEN + IV PUINTS TO SUFF LEN
oG 6 @140 b Be SRESET HIGH BYTE K KC
TEE6 FOAEBD 81430 T L 1) 1 HAS BYTES IN BUFFER
TE09 FD340E G448 N i s INCREMENT BYTE COUNTER
A FD23 ek i A U iFPUINT Iy TG BUFFER STRRT
THOE FIBS  vid6e A IEC i 1Y NOW MEXT BUF POSITON
TELH FOT708 61478 i {1Y48), # FSTORE BYTE N THIS SPOT
TELS WECE  didsE W REEN PPUT #BYTES STORE 16 A
7E16 FEFF  #149% & &5 1255 SHRED?
7E13 OB #1500 3 3 IF NOT, RETURN _
LY CADZE  RLTG (i PEUFF JIF 50 PRINT BUFFER
TEC (3 #1528 RET » THER RETURN

O NEC I

BLHE

MR | SRR I PRUFF-PRINTS BUFFER CONTEWTS

a1366 ;
FEID MFAE WSPEPRUFF D HLSRDM JSET W TOOSTRRT OF ORTA
TR OSSR 1500 L 1%, 16471 HE SURE 1K 15 FROPER
%o 4 BL59% W G JSPRCE LEFT IN LEE
S I ped I W EXT AT
726 4 1618 W B JFUIT BUFER LENGTH I8 B
e e WRR ST ARG
R #ED w B SBUFFER LEHGTH ZEROY
729 0§ 51648 Y2 JIF S0 NITHIRG 70 16
TR TIE 165 (AL LERDER PFUT CERDER (N THPE
TS

#Looh 1 V- § iHL PGINTS O cOFFER

K1



TEE % 678 PBL
7E2F (DBEFE  Bi63%
w2 M #Hew
33 81706
7E34 FEOD  6i71@
7E36 2045 Y20
TE3S Dl4EES @738
738 1858 0nde
TESD) FEBR  BL75A PBA
TESF 2824 #iven
7E4L 8 &1/
P T
7EM T e -
TE43 FEOC  Bis88
fe47 IC  BiB1B
TE49 ie80  Bigw
7E4b CDBEFE 61538
E4E 1667 844
7E36 CDRB7E 41500
73 b4 136
FES6 MO7EBG  QiETH
7ESS DDBEGY 91009
RN o e
TEH DDhb4ne o106
7E62 DD4EES 1316 PES
TE63 1807 01978 PRC
Y Mam
TERY JFRTE #1348
7E6E B fl958
TEED J2FB7E  Bio6H
TEOF D3FF 61570
ET L9 2%
BL998 ;wons
G200 ; +

ggsgggg CESRGE EEES%%E%&&E%%E?&%%GEE

b, L)
g
i

H.

8

N2, PB4
G, (1)
PR

T 10

LR

C

W, PB2
B ()
3

L2
0
113
.18
OuTE:
{DiHdy
A, (1x+4)
(1¥+3}
NE, P
(%30
G (D
Pel

fC
{SPEM),
fi

(BLER), R
(25hL R

JLOAD O NITH CHARACTER
JPRINT BYTE IND

SPUT BYTE INA

;POINT TO HEXT CHRR
JHAG LAST CHAR CR?

+IF HOT, INCR LINE LGTH
RESET CHAR COUNTER

; JOF 10 END OF LOOF
iLINE FEED?

+1F LINEFERD, GOT0 PR
+C HRS SPHCE LEFT IN LINE
FJURFP O NEXT IF NOT @
LOAD A WITH BYTE

;15 NEXT BYIE 13?7

i JF 506, GOTG PR2
SOUTPUT LINE RETURN
;OUTAT 13

JLINE FEED

;OUTHT 18

; INCREFENT ¥ [F LINES
sHREER OF LIKE IN R
+LONPRRE WITH LINES/PAGE
i IF NG MATCH, GOTG PRS
; ZERD LINE COUNTER
;LOAD C WETH CHRRS/LINE

;U0 PBL IF SUFF WOT EXPTY
iC HAS SPACE LEFT TN LINE
+ SHVE SPACE REMRINING
;2T A TG 2ERD

i SET BUFFER LGTH TO 6

. SHUT OFF CRBSETTE

216 ; SUBROUTINE LEROER--THIS PUTS & LERDER OF 255 HIGH TONES
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G20 0N THE TAPE PRECEEDING ERCH BUFFER DUMF.  THIS IS MEEDED
UeRsH S TO ALLOM THE MODEM TG FUNCTION PROPERLY RND THE CRSZETIE
62648 ; TO COME UF TO SPEED

m >
FETIAEFF  eomeE LERDER LW EAS § LD COUNTER
7ET4 (5 vy PSH  EC SRVE BD
FrS CDBTTE  eulb D2 (AL HIGH  CITRUT KIGH PULSE
776 1D s E O  COUNT
767 BFR 81 B K2, Lo 5 LGOF BRCK [F NOT DONE
776 UL 62116 P ) F FESTORE BL
7R 9 v, REY  FETORN
B21 5w -
Bridl e

62156 ; SUBRGUTINE SELECT--UEPUTS FROPER SIGNAL DEFENDING OR
#oic6 ; THE STRTE DF THECRRRYFLRG

g7 SENTRY. (O BYTE BEING QUTRUT

G168 . (F) SETIFBITISL RESETIFRITIS @
1% ERT D GDISTUREED

mm i
JEFD 3884 HZ2ih SHLELY W £+ GOHIGH
TETF CORIE e CRL L
TERE % g RET
TESS CDEFVE G048 AOHIGH CRLL  HIGH
7E86 09 B2754 RET

BI2EH | bk

e

G225 : SUBREATINE W1GH-—QUTPUTS R 9831 RILRGSECOND PULSE OF §
6229 ;2825 HE TOME—ORE HIGK BT

M ;
TESY #E14 Gzie HIGE LD L% +OWLES PER PILE IN €
7EEY BAIL s LT W 828 : 1IKiNG DELAY 18 8
B3k ERS & 1] R3 LORG R RITH oBaBRiet
7S DIFF 62348 1) (EFFH). A LOED LRTER WiTH ale
JES A B150 WA iDELRY OF 2 225 NSCRUSEC
7% F e i1 S 3 SHE FS ABIME—FTME TUME
7EX QOFE 6237 (111 1 TS HRIN DELRY FOR RALF AvE
R W B )] B2 ;GET READY FOR MEXT WALF
9 it oy ] L b : JL0RD & WiTH opeagile
B9 D3FF s240B ot

(OFFH). R 5L LRTCH RITH 6418

"33
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&Y F a241e WA iFINE TUNING DELAY
TEH F 2429 oK f - iDELRY
7t i6FE 62430 DMk DINE DOWN JIREN DOMN CYCLE DELRY
e % foa4p . H, A COONT OME C0LE
TE% 209 N JR NZ, CON? i IF 807 PINISHED, CONT
Tene 9 2468 et i IF DONE, RETURM
B2479 ; v
B2488 ; wax
249 ; SUBROUTIHE LOW--DUTPUTS & 90581 MIDRUSECOND PULSE OF R
82500 ; A5 HT TONE—(ME LOw BIT.
62510 ;
TEM M€z T & LM Lb (] i 48 CYCLES/FULSE
VEAZ B6lF 658 L LD 831 JDELRY FOR HALF CYOLE
TERD JEE5 &2 ] i : iL0AD R NITH oapae1el
PER7 DUFF 255 ol LBFFH}. R LORD LATCH WiTH pibd
TERS % o] Xk H STIMING DELHY
R eS8 AROR S TIMING DELY
TERR 10FE 23S PL oWz UL AN TINIKG LE0F
PERD B61F a25% Li 831 iF1% B FUR REXT RALF
e 06 azoee L 6 AL0AD R WITH osoesiis
7EBL DIFF fele 1)) (BFFR). A ;LR LATCH
TEBS F 7%, oof STINING DE{AY
7EB4 BF #2634 R R STIHING DELAY
TEBS 1OFE 62640 DOWNL  DIZ  DOWNL SR TINRG LGP
7E87 B ) MEe € 5 COUNT CYCLES
EY 2 aeel 4 KZ, COTL i 1F NOT DONE, CONRL
7E8A CY w278 RET ; GTHERWISE, RETURN
62658 ;v
G269 ; ok
#2708 ; SUBROUTINE DUTR2--0UTPUTS BYTE ONE 81T AT A TIXE
gI710 SENTRY (D) CONTAINS BYTE 10 BE FRINTED
@7 BT (B UNCHANGED
B3 ;
TEBR O3 4B e PUSH B - SR BC REGESTERS
TEBC (DAL7E  @27Sh (AL LOW JOUTPUT STERT BIT

7EBF oA

“Bevel RRC D SGETBIT &




TECL CO7DYE
7EE4 (BiK
e (O70TE
TECH (B
TEEE COTOTE
TECE CBeW
TED (D7
VEDT (B
D5 (e
7EDE Chee
TEbA DU
7E0D Chaw
7EbF (O7D7E
7eE2 (B
TEE4 ERECTE
EE? CDRLE
- TEEA 16082
TEED (D8TTE
tef CDSTTE
TEF2 (DETTE
TEFS (DE7TE
TeFg L
TEF3 {9

TEFA &
TEFB 88

PG 2LATT
TFDB 222646
7FOE HADTE
TPEL 220840

SELECT $SELECT FROPER TONE

82774 AL

erse Bt D FET BIT 4

Qe (AL SELECT

2600 RC D . ETBIT 2

1B (L SELECT

BZEZ0 RC O — ETBITS

82438 (AL SRLEET

zeAs R b SET BIT 4

B265% (AL SELECT ]

2568 D T BITS

2579 (L SELECT

Bee3n WD iGET BIT 6

e ] CRLL  SELECT

] R D SCHECK PRRITY
B2 JF PEEVEN S KARE, FIRITY 000
B L LW

6297 & sToeet

87948 EVEN DAL HIGW _
BE9SB STOPE] (AL  HIGH FFIRST SI0P BIT
82566 AL HIB SSECOND STOR 1T
2370 (AL HIGH SEXTRA STOF 81T
B30 PF K

5% RET

f ; wex

2816 ; #s

#3620 5 DRTH BLOCK BEGIHE AT THIS POINT

WBE ;

W3B40 REM  DEFE 7L JSFHCE RERINGNG IN LINE
OB BLEN 0EFE B ' CHARACTERS I BUFFER
GWs BIFF  EFL | 28 iSONE RN FRET OF BUFFER

#3878 ;THE FOLLOMING IS AN INITIRLIZATION ROGTDE 17 SETS - -
o6 YARIOUS MEMORY LOCRTIONS TO THE PROPER YRLUE  #FTER
63090 ;11 1S EXECUTED, T SECOMES PRRY {F THE BUFFER AND IS5
#3108 ; (WER WRITTER.

g2ade ;
W FIST W L, EEGlN ;L0 HE WITH STHRT OF PG
B138 ] (164221, 1 PUT DRIVER RDORESS Aw?
g:i4e o H., PEUFF i STAKT ADLRESS OF PEGFT
#2158 W] (465260, HL PUT I "SR PDINTER
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e 34
7FE6 3ZHl
7FES (31914
HEC 9

i 5200
e TOTAL ERRORS
BGIR 7D 505
BLEN 7EFb @300
BUFF  7EFC 85be8
CINT  7ES9 B30
UL TERS 82530
DO 7EE B4
DO 7EED Bedd
EFG%  7FEC Gi%e
EVER  TREC Be%40

308
wire
i

(FIRST TFiS 63429

GOHIGH 7E83 6Z24b
HIGR 787 Beste
LT T0ER @t239
LOBUE  7Ede @idie
LERDER 7E72 868
WP 7007 Ge0e
LIGF2 TOE mese
LW TERL BZICB
HEXTR  TDF? 28
KR TDFE e
KL 70E0 dloke
Wri 7007 Blide
WRB2 VEBE 6274
PRt 7Rk Adbry
PR TEES B9
PB4 TESD @lvSR
FBS  Tk6c 9iMi8
PELFF  TEAD 64578
SELECT 7D g2od
SREN  VEFR Bl8
STOPBY TEEF 62956
¥ TEN 6T
U, TEAE 62588

@310 EPEN  DEFB

Rt
(364260, R
1R

]

FIRET

Y ;LENGTH OF DESIRED LINES
L PUT LINE LENGTH PRy
J i JF 10 "RERDY"

N

83108
pl4ib B1468 D198

B45a
B2668
#2438

- S4B

6291H

93206

62218

#2080 @240 676 4250 62960 E25Te
uiieg

it

Ba%E GLion Blioe el

81650

fLize

8278 BT 62N
81130

B340 HO% B0 81200
Bioles albde

Bi65e E1E36 BlE5e
8198

Bi740 17ch G17ek dieie
a7

Lt

#iSLh B2146

#1570 Bl

#293%

62376

82568
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MAIL LIST I[ By Smail Busin

IDEAL for all sorts of small Each recor

Utitities include SORT, MERGE, MOVE, BREA

alphabetic items can be aslong as necessary.

Systems Group

mailing applications, such as RECORD NUMBER
small businesses, clubs, church- RECORD CODE
ez, for advertising, newsietters, COMPANY NAME
annNOUNCEMENtS, press releases - NAME

endless possibilities. We use it AppRESS
for a 15,000-name mailing list, CITY/STATE/ZIP
yet it is perfect for lists as short PHONE NO.

as 100 names! You can store 1000 GREETING
rgcords per data disk, use as PRODUCT CODES
many disks as you like . . . DATE

and UPDATE. Prints labels 1, 2, or 3 across. Sequential file.
structure makes the maost efficient use of disk space: all

ess

d includes:

K, EXAMINE

EVEN ALLOWS DATA ENTRY ON A SEPARATE
AK, LEVEL It CASSETTE SYSTEM.

2 Disk Drive, 32K minimum $49.95

The Software Exchange

6 SOUTH ST., MILFORD, NH 03055 (603) 673-5144

Requires TRS-80 with- 16K memory,
two disk drives, and line printer. $59.95

HEBBLER

Accounts Receivable ]z

® Print
statements
aulomatically
for unpald ac-
counts

& Frint z
cuslom
Mossage on
slatements

® Print mail
labels

& Print an ag.
counts
receivable sum.
mary for all ac-
COUnts of un-
paid accounts
only

The package which
S_.I,ET_EE.ELI allows youto
DRTE. 1272878 o
1o STl PELITIOE r:cgsénttl‘:;: files
& SOUTH STREED Bt 16 RS o 200 ac.
NILFORD, W 63607 counts
(AT DESTRIFTION (RIS (RDITS  BUME | ® Add new ac
counts any lime
CHERIED FIQW4S e # Change infor-
WS MRS S MW F166 % ma;_"“;
: ® Perform
&L DIFETTE .68 o o selactive infor-
BT GRS FRG H# L malion search
/1679 I M6 WL ® Assign terms
WA VN W R
® Print listing
FO E K. of overdue ac-
AT OF BRURCE WHICH 16 DVERLE AERGE RN s7ray | oounts

# Fost charges
and credits al
the keybwoard

The Software Exchange

6 South Street, Box 68, Milford, NH 03055 603-673-5144
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Now there's a true historical wargame for your home computer. Computer
Bismarck accurately simulates the epic battle between the awesome German
battleship and the British Home Fleet. Best of all, the computer program
eliminates the drudgery of paper and pencil wargames — remembering all the
rules and details while keeping track of the battie on a North Atlantic map on
your video display.

Play the Computer

It maneuvers the Bismarck and Prinz Eugen so well that you'll have to
command the British ships brilliantly to avoid losing your vital merchant
convoys.

Play a Human

The two of you plot your strategies in grease pencil on an off-screen
mapboard while the battle is fought on the video screen (monochrome or
multi-color depending on your display capabilities). You deploy battleships,
cruisers, carriers — each with unique and realistic operating parameters. You
must deal with all the variables which challenge an actual battle commander:
firepower and damage; shadowing ability (better in radar-equipped vessels);
and visibility — which depends on weather, which varies with geography and
time.

Level 11, 16K TRS-80 cassette.............c.ovvurerunneninnnnnnn., $49.95

The Software Exchanoe

6 SOUTH ST., MILFORD, NH 03055 . 673-5144



A Wargamer’s delight! Throw away your pencils,
charts* and dice. Let the computer do the dirty work
while you concentrate on strategy. Kriegspiel Il is a
much improved, two-player version of the original—
with machine language routines for extra speed.

Select one of 9,999 scenarios including towns, tanks
and terrain. Choose the number of mountains (up to
200), then sit back and watch as the computer
generates your 31 x 32 game board, sets up the pieces,
the towns, the mountains and a river,

Even the weather will become an important factor
as play proceeds. To win, you must enter the Capitol
City of your opponent (or reduce his fighting strength
below half of your own).

KRIEGSPIEL Il — Level Il 16K $14.95
(cassette version only)
*Combat Resolution Tables, Basic Turn Allowances, Terrain Effects
Charts, etc.

The Software Exchange
6 SOUTH ST., MILFORD, N.H. 03055 (603) 673-5144
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&2 GOODIES

by James Garon

PENCIL
CONVERSION
PROGRAM

How would you like to be able to
use the powerful editing features of
the ELECTRIC PENCIL on your
BASIC programs? You could, for
example, change all PRINTs to
LPRINTs with a few keystrokes —
you could quickly locate a phrase in
a long program — you would have
an auto repeat on all keys — the list
is endless....

Readers of Mr. Harvard C.
Pennington’s runaway best seller,
"TRS-80 Disk and Other Mysteries”,
know that this is indeed possible.
All that is required is to save the
program as an ASCII file with the
"/PCL” extension and (Super) zap
the final byte from 0D to 00.

Sound like Heaven? It is! But
there is a small catch. ELECTRIC
PENCIL requires a space every 30
characters or so; otherwise it gets
indigestion. Many of us “byte-
misers” wouldn’t put a space in a
long line if our lives depended oniit.

BPENCIL will putin the necessary
spaces and place the 00 byte at the
end for you. It will also create a
PENCIL-readable file (NAME/PCL
where "NAME” is the name of the

40

original ASCll-saved BASIC
program).

BPENCIL will search each line of
the program in groups of thirty
characters. If a space is found,
BPENCIL moves its attention to the
thirty characters following the
space. If nospaceisfound, BPENCIL
looks for any of 7 special characters:
:=,.,(or). Upon encountering one of
these, BPENCIL inserts a space
immediately following. Inalmost all
cases, this will leave the syntax and
the logic of the line intact (but
check!).

In the rare event that none of the
above special characters are found
in a group of thirty characters,
BPENCIL will plop in a space
anyhow. Since this could cause
Froblems later, all such lines are
isted at the end of the conversion
process.

You should also be aware that any
down-arrows (line feeds) in the
original program will be converted
to the letter Z.

Enjoy!!!!



40 CLEAR 1E3-DEFINT C-2:DEFSTR R, F:DIN Z(99) N=38:2=1
20 CLS:PRINT*BASIC TO PENCIL CORVERSION —- BY JAMES GRRON
38 PRINT: INPUT*WHRT 1S THE FILENAME OF THE BRSIC PROGRAM™:F
40 OPEM"T", 1, F ¥=INSTRC(F. /") IF ¥=8 THEN ¥=2
58 Fi=LEFT$(F, X-1)+*/PCL"
60 LINEINPUTHL, R:Y=ASC(R)
78 TF Y552 THEM PRINT:PRINT F* 15 NOT SAVED LMDER THE RSCIT OPT1
0N " END
88 IF Y¥(48 THEN PRINT:PRINT F" IS NOT R BASIC PROGRAM, ":END
98 PRINTRL9Z, STRINGE (€4, 143) : PRINTES?6, STRINGS(64, 168)
95 OPENQ", 2,F4
189 L=LENCAY-1:C=1
116 PRINTE2SE, STRINGS(4, 255); PRINTE256, A:GISUE 660
120 D=INCTR(MID$CA, C.N) " %)
138 IF D>0 THER C=C+D:IF COL-H THEN 586 ELSE 129
208 D=INSTRC(MIDS$CR. G, R), *: ) IF =8 THEN 258
216 €=C+D:GOSIE 789:GOTD 120
238 D=INSTR(MID$(A, T, N), *=") : 1F D=6 ELSE 218
268 D=INSTR{MID$CR, C. N), ">*)-IF D=8 ELSE 210
278 D=INSTR(NIDSCR, C, M), "<"):IF D=@ ELSE 216
260 D=INSTRCMIDFCA. C,N), ", ") IF D=8 ELSE 212
360 D=INSTR(MIDSCR, C, M), "(*)  I¥ D=0 ELSE 21@
408 D=TNSTR(MIDSCA, C, ), *)") - IF =8 ELSE 218
418 1F C3L-N THEN Sed
458 Z(Zy=VALCLEFTS(R, INSTRER, ® ")) :1F Z(2¥22(2-1) THEN Z=741
468 D=H:GOTO 240
560 PRINTS2,R:IF EGF(1) THEM PRINTH2, CHR$(B) :CLOSE
ELSE LINEINPUTHL, R-GOTD 200
516 PRINTSG40, "THE PENCIL FILE 15 NOW SRVED UNWDER THE NAME “F1
526 If Z=1 THEN END ELSE PRINT TRB(2G)"4eilRIT I Ohits
THE FOLLOWING LINE(S) MAY CONTAIN SPACES N TLLEGAL PLACES:
330 FOR 1=17T02-1-PRINT 2(1); :NEXT:END
AB8 L=l +1:PRINTESL2, "LENGTR ="L; :IF L{235 THER RETURN
ELSE PRINT®640, "SORRY - THE LINE IS TOO LONG;
PLEASE BREAK IT INTC THO LINES AMD TRY RGRIN *:END
700 IF COL THEN 508 ELSE C=C-1:-A=LEFT$(A.CH4" "+RIGHT${R.L-L);
PRINTE256, - GOSUB 608: C={+3:RETURN
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NOTE: ST-80 Is a rademark
of Lance Micklus, Inc.

The ST-80 family of
smart terminal packages

Now you can have the right terminal package for your
communication needs! From ST-80 UC — the simple, pre-set,
inexpensive terminal program designed for users of THE SOURCE,
MICRONET, and FORUM 80 — to the power and sophistication of ST-
80 Ill, The Software Exchange has the package for you.

All four programs include the ability to use an unmodified TRS-80
keyboard to produce RUB, ESC, and other control characters for
time sharing, software control of the RS-232-C board, repeat key,
bell, software support for the three most common upper/lower case
hardware conversions, and line printer output.

ST-80 UC 4k Level 11 cassette, $24.95

This universal communicator program is an easy-to-use timesharing
program for the beginner. Special features include preset parity, word
length, and baud rate (regardless of switch settings on the RS-232-C board)
for THE SOURCE, MICRONET, and FORUM 80, automatic testing ot the
RS-232-C bopard, and even spooling of prepared messages on tape directly
into FORUM 80 using a basic program supplied as a line listing.

ST-80 4K Level I cassette $49.95

The original smart terminal program for the TRS-80, ST-80 lets you
reprogram your RS-232-C board from the keyboard, and run at different
baud rates. Does not have auto testing of RS-232-C or tape spooling.

ST-80 D 32« disk program, $79.95

Special features include connection time clock, option of user-created
translation tables for keyboard, gathering and pre-formatting data to be sent
directly from disk to host computer, spooling of received files to disk or printer,
editing of received files, and auto logon. If you use it with VTOS 3.1, you also
get device driven I/O, job logging, and chaining.

ST'BO (Ml 30k disk program, $150.00

ST-80 D with extra utility programs

The Software Exchange

b6 SouthStreet, Box 68, Milford, NH 03055 603 -673-514 4w
42




on your
programming

staff!

Comes with manual

input shorthand — one keystroke

dil can enter a whole line! The feature
Nl you liked in Level 11l BASIC and T-Short,

4l now with all keys user programmable!
i You can even turn your cassette player

on or off with a single keystroke.

Relocate a line by simply editing the line
number — renumber lines individually!

| Video Editor allows cursor oriented
editing of your programs. Just move the
flashing cursor to the line to be edited and

#ll type the corrections, insert, or
=l delete!

IRV is faster than Level || BASIC!
More powerful than a speed
typist! Able to leap ten
subroutines at a single bound!

Machine language tape $24.95 On Disk $29.95

The Software Exchange

6 SOUTH ST., MILFORD, NH 03055 673-6144
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f .

BRANCHING FUNCTIONS
IN APL80

by Phelps Gates

One of the aspects of APL which can be confusing at first is the way it
handles branching: the right arrow ( = ), equivalent to GOTO in BASIC. A
non-conditional branch is no problem — it works just like BASIC. For
example:

JDEF INFINITELOOP

1: ‘PRESS BREAK TC STOP’

2 =1
Or you can use labels:

)DEF SQUAREROOT; X

1: GETMORE:; ‘ENTER NUMBER’

2: X e q

3: ‘THE SQUARE ROOT OF’;X;’IS’;X*.5

4: - GETMORE
Note the use of X as a local variable in this function: this allows us to call the
function without affecting any value which we may have stored in a variable
called X. The shifted q (for “quad”) prints a prompt and waits for input (APL

o).

Conditional branching is a little trickier, since APL doesn’t have operators
which correspond directly to IF or THEN in BASIC (or FOR...NEXT). Of course,
you don’t have to use branching as much in APL as in BASIC. Since APL can
operate directly on arrays, a single APL line can often do the work of a whole
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program in BASIC, For example:
(18)".*18 .
does exactly the same thing as the following BASIC program:

MFORX=1TO8
2FORY=1TO8 -
30 PRINT X ¢ Y;

40 NEXT Y

50 PRINT

60 NEXT X

But sometimes you do have to branch conditionally. Consider the following
function, which generates Pascal’s triangle of binomial coefficients:
JDEF TRIANGLE

1K e -1

2: ANOTHER: K & K+]

3: 1,6K)1K

4: -3 ANOTHER
This will print Pascal’s triangle, all right, butitwon’t stop...itjust keeps printing
lines until the numbers get too big and you get a DOMAIN ERROR. 1s there
any way 1o printonly the first ten rows? We need to test K and loop back only if
K is less than 10, and to do this, we have to know the rules for branchingin APL.
There are three cases:

1. The line number (or fabel} exists in the current function, Control simply
passes 16 that line: this is the simplest case, and all the examples so far have
been like this.

2. The line number doesn’t exist in the function { — Gor — 9% or —» -1
or just -~ ). The function terminates: this is equivalent to RETURN in BASIC.

3. The expression to the right of the arrow is an empty vector (i0). No branch
occurs; control just passes to the next line.

In the TRIANGLE functicn, for example, we could change line 4 to:
4;: —=> ANOTHER x K < 10
Now if K is less than 10, the logical expression K € 10 will have the value 1
(true), and the expression in line 4 will have the value ANOTHER x 1, which
equals ANOTHER. On the other hand, if K is not less than 10, the expression K
£ 10 has the value 0 {false), and the function branches to ANOTHER x 0, which
equals 0, and so the function terminates, by rule 2.
We could also write line 4 as:
4: ~>» ANOTHER xi K < 10
If K is less than 10, this branches to ANOTHER xi1,and sincei Tequals 1, thisis
equivalent to —>ANOTHER. If K is not less than 10, we get
ANOTHER x i O

and since multiplying an empty vector by anything still gives an empty vector,
this is equivalent to —> i 0. No branch occurs (rule 3), but since there aren’t
any more lines in the function, execution terminates anyway.

This works fine mathematically, but it doesn’t make your programs any
easier to read, and it’s a nuisance to have to figure all this out every time you
write a function. One solution would be to define a function to figure it out
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for us, For example: :
JDEF BRANCH = LABEL IF CONDITION
1: BRANCH &~ LABEL x i CONDITION
Now we can write line 4 of the TRIANGLE function as
4: —> ANOTHER IF K< 10

which makes a little more sense, The function {F computes the prope:
destination for the branch, depending on the value of K. Note that we don’t
have to call it IF: you could call the function PROVIDED.THAT or Sl or
whatever. It’s adyadic function, requiring both aleft operand (the label} and a
right operand {the condition), and it returns a value (the appropriate
destination). .

You can also do it backward, and define a function called UNLESS:
JDEF BRANCH €~ LABEL UNLESS CONDITION
1: BRANCH & LABEL x i n CONDITION
and rewrite the TRIANGLE function as:
4: =¥ ANOTHER UNLESS5K > 9

Instead of using multiplication, you can define the IF function using the
compression operator.

1: BRANCH é— CONDITION/LABEL

This is actually the simplest (and fastest} way of doing it: 0/LABEL is the empty
vectar and 1/LABEL is identical with LABEL. Or you can use the Take opetator
(N

1: BRANCH ¢~ CONDITION T L ABEL

If the condition is false, this selects zero elements from LABEL (and therefore
gets an empty vector); if the condition is true, it selects one element {and
therefore gets just LABEL). Note that we have to use the ravel function {,) to
convert LABEL from a scalar to a one-element vector, since Take won't work
with scalars in APL80.

Here's another example of an APLB0 function which makes use of the IF
function for conditional branching: it prints a list of all prime numbers less
than 100, It’s actually possible to do this without branching, using a single
outrageous line (can you figure out how?}, but the solution using branching
makes it a little clearer what’s going on. It uses a technique known to the
ancient Greeks called the "sieve of Eratosthenes”, in which you start with a list
of ali integers in the range, and then throw out the ones which are evenly
divisible by primes less than or equal to their square root. Eventually only
primes are left. Note the use of the APLBD j function (Residue, also called
Remainder or Modulo) as a test of divisibility:

}DEF PRIMES; DIVISOR; LIST; INDEX

:DIVISOR =2 3 5 7

LST &= 1% i 100

¢ INDEX & 1

+ NEXTTEST: LIST & ({DIVISOR{INDEX}jLIST) > 0)/LIST
INDEX ¢— INDEX+1

: =3 NEXTTEST IF INDEX < 5

: DIVISOR;LIST

N A W=

¢



Floppy Disk

- Diagnostic

by Dave Stambaugh

@ 35 or 40 track in same program
® Tests controller functions and status bits
® Tests drive speed and allows adjustment

. ® Tests swlitches and __.mechanicai

components
® Verifies data transfer
® Tests drive seek function

® Sector and byte write and read tests
using all possible patterns

@16 to 48K, 1 to 4 disk drives
e Tests cross cylinder interference
® Tests drive-to-drive compatibility

The best and most complete diagnostic you can buy
to verify disk drive reliability and find problems.
Displays 19 error messages and cross references
them to 14 possible causes. Continuous test option
for exhaustive testing keeps statistical record of all
errors found.

Supplied on diskette with manual for only
$24.95.

The Software

6 SouthSireet, Box 68, Milford NH 03055 603-673-5144
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The Lazy Man's
Shortcut to

by Dave Bohlke ~ w}

A BASIC Compiler in BASIC! Run your source program in
BASIC, compile it into FAST Z-80 Code and execute the compiled
version — all without reloading. 26 integer variables, GOTO,
GOSUB, END, REM, RND, LET, +, *, /, IF, THEN, ELSE, < ,=, ¥,
INKEY$, CLS, PRINT@, CHR$, PEEK, POKE. Compiled programs
may be saved via TAPEDISK.

Supplied with game program, “3D TIC TAC TOE”, which uses all
of the TINY COMP Statement set and is ready to compile.

Manual includes several sample programs as well as thorough
documentation of the Compiler for those who like to know “how
things work” and for those who might even wish to EXPAND on

TINY COMP’s capabilities. Tape version: $19'95
_ Disk version: $24.95

The Software Exchange

6 South Street, Box 68, Mifford, NH 03055  603-673-5144



FORM LETTER

by Richard Taylor

This program will allow you to use letters generated with the Electric Pencil
in conjunction with mailing lists created the same way for form letters;

Instructions:

There must be at least one blank line between each name and address entry
in the Pencil file.
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MLIST/PCL is the defauit file name for the mailing list.

There must be a C/R after each line of the letter in the Pencil file. Program
will check this and inform you of error.

LETTER/PCL is the default name for the letter file.

Please be sure to enter your name and address using upper and lower case
to be corsistent with your letter. Lowercase is entered by holding the shift key
down while hitting the character.

Unless you are using a lowercase driver, lowercase will not be displayed.

18 7 4w FORA LETTER PRINTER 4ok
BY RICHARD THYLOR
THES PROGRAM LSES
FILES CREATED BY THE
ELELTRIC FENCIL

A8 CLEARSARR HIM AL013m

AR

&5 < wkk RERD THE LETTER INTD MEMORY

90 PRINTEZRE, "wkr TNSERT PEMCIL FILE DISE #tok®; B
e PRINTOEA, " - INPUT"PLEASE ENTER THE HAME OF THE PEMCEL FILE
THAT THE LETYER 1S STORED IH {0/R IF LETTER ™ 1%

118 IF &= "THEM.E$="LETTER/PLL " ELSE LE$=L44°/PLL"

128 ONERROR GOTO 860

13 OPEM"I™, L LES

140 ONERROR GOTR 978

15 LS

160 A=+l

470 LTNEIMNPUTRL ARG

168 7 s ADJUST FOR DIFFERENT PRINTERS

198 1F A$CA="" THEN RE(=r ¢

20 PRINTRECE)

210 [F45 CLS PRINTES4Z, "THIS LETTER WILL TAKE TWO PRGES O

HET <ENTER:> IF WA KISE 70 G0 ON. OR TYFE “ABORT"; - INPUTUS: TFUS
="RRORT" THEW CLISE: END

2204 IF EOF<1) THEN G070 240

218 GOTE {68

50




249 CLOSEL FORS=1TOOMR: NEXT 015 PRINTASAZ, "LETTER (K. NON STORED
IN MEMORY®; -FORI=1T6E8 NEXT .CLS

258 PRINTHSGLZ, "* INPUT"PLERSE ENTER THE MAXTMUR NUMBER OF CHARAC
TERS PER LINE

THAT YO PRINTER CAM HANDLE (C/R FOR 88 "M

268 1FM=8 THEN M=00

278 FORR=ATOZ TF LENCASCR) YoM GOGUEIAZA

288 NEXTR

298 CLS PRINT@S42, ¥ - INPUTHPLERSE EWTER FILE RAME OF MATILTHG LI

ST

(CAR IF FILE IS NAMED “MLIST i He

300 IF ME="" THEN ML$="MLIST/PLL" EL5E ML$=M$+"/POL"

318 (MERROR GﬂTl} 9e8 '

300 OPENEY 2 M8

338 CLS: PRIHT@EBL “sx FILE FOUMD, PLERSE LERVE DISK IM {JRI'\?E Y

543 P‘RINTMZ;““, THPUT"SENDER S NATE"; helM$
358 LINEINPUTSENDER STREET ADDRESS “:ADDE
368 LINEINPUT*STRTE, CITY ZIP ":STA$
378 LINEIRPUTDATE OF THE LETTER? *:DR$
380 (LS PRINTOZE4, NAMS - PRINTADDS  PRINTSTRE - PRINTDAS  INFUT* 1S THI
§ CORRECT™; V4 TF LEFTSCv$. 1="N" GOTD 340
399 ONERROR 60OTO @
409 CLS PRINTES512, ™"  INPUTLETTERS ADDRESSED WITH LAST NRME (%¥/
NS
418 IFNSCY" AND N$C"N® GOTC 408
428 TNPUT DO YOU WISH SECECTIVE PRINTING®: G$ G¥=LEFT$(GS, 1) IF G
$O0Y AND GSOUNY GOTO 428
438 IFGs="Y" GOTD 479
448 INPUTDO YOU WISH TO STOP BETMEEN LETTERS TO ADJUST PAFER (Y
M
(A ‘FORM FEED* WILL BE SENT T PRINTERY™;T$
458 IFTSCoY" AND TSOMN" BOTD 440

468 CLS:IF T8="Y" THEN PRINTE512, *"; : INPUT"HIT ENTER TO STPRT LE
TIER*: ¢

478 ‘¢ GET NAWE AMD ADDRESS FROM ‘W IST/PCL

43¢ ONERROR GOT) 999

430 B=R




500 B=t+i: IFES? GOTO 299

518 LINETNPUTRZ, B$(B)

529 IF EQF¢2) THEN CLS:-PRINT@SZ2, "sk END OF FILE %" PRINT:.PR]
NT:PRINT"HIT ENTER TO RERUN PROGRAN"; : INPUTD:RUN :

528 DNERROR GOTO @

548 [FE${B)="" GOSUB 560 (GOTO 469

558 G0T0 S04

568 ¢ 4k TEST FOR MORE THRH ONE BLANK LINE BETWEEN NAMES

578 1F B<2 GOTO 459 '

ScA Sl FIND OUT IF IT IS R PERSON OR A DOMPRRY

590 W$=LEFTE(RECL), 35  MISSS=LEFTH(BR(1), 5) MOF=LEFTS(BS(1), )
o06 TFLEFTHBS(L, 13" THEN CH="DEAR SIRS:*.GOTO 748

610 IF HRS="1R " OR MRS="HR. " (R MRE="MK * OR MRE="MR " (R MR$="
MS * OR MRE$="MS " OR MRESVMS. ™ OR MKS=“MS ° THEN TL$=MR$ ((ITH&5H

628 TF MESS$="MISS * DR MISS$="MISS " THEN TL$=NISS$ GOT0658
628 IFMSE="MRS * DR MG$="MRS " (R MS$="MRS * OR MS$="MRS © mzu
TL$=MS$ -GOTORSD ELSE C£="DERR SIRS: *:60TH 740

648 “%x  FIND FIRST AND LAST NAMES

658 1=THSTRCEBILY. * "3 Y= INSTRCI+L, BS(1), ¢ *3 G=INSTR(Y+L, BS(4);
L] M]

a6 < ¢ ELTMINATE MIDDLE INITIAL ¢

£70 1F QG THEN Y¥=0

630 (HERFDR GOTH 1908

599 FE=MILSCESCL), 144, ¥-1-1)

P00 LNS=RIGHTSCBECT S, LENCBSI1 1 -

716 ONERROR GOTO B

TR IF HE="N THEN CE="DEAR "+F3+%,* ELSE ($2"DERR *+TLE+" "sLN8
‘,H‘ ]

730 < ok DHECK TO SEE TF FRINTER IS ON *x

740 TFPEEK{143420=127 THEN (15 PRINTES32, * 4+ PRINTER NOT RERDY
o -PRINT@EEZ, U - INPUT"HIT ENTER WHEN READY": 0-GOTOT4A

750 ¢ sk PRINT LETTER

760 IFG8="Y" THEN 715 PRINTEZSE, "RERDY TO PRINT LETTER 10" FIRR
=ATOR-PRINTRSCR) NEXT ELSE GOTD RG89

770 FRINTE7ES, "HIT <ENTERS T4 FRINT

R ANy OTHER LETTER FOR NEXT NAMEY

760 E$=INKEYS [FEF=""GOTQ 730

795 IF E$CTHRS(AZ)Y GOTD 498
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T,

s (15 FRINTEZE4, "N PRINTING LETTER T0:* FIRE=1TOR PRINTRS(R)
RERT

246 LPRINTTAECSH); NRdS
E2A LPRINTTARSSE)Y; PGS
A3 LPRINTTRECSRY;: STRS
846 LPRIMTTAECSE); DAS
850 LPRIMTSTRINGS(4, 327
geB FOR R=t T0 B

878 LPRINT B$CR)-HEXTR
gem LPRINTETRINGSC2, %25
398 LFRINT (%

o LPRINTCHREC 32

910 FOR R=1 TO X:IF R=4h THEM LPRINT CHRE(1Z)

926 LPRINT R$<R) - KEXTR

R [ PRINTCHRSCLDY

4G RETIURN

9%H < e CREOR TRAPPING ROUTINES #ax

960 [LS-LE=""-PRINTEIZA, " ¢ FILE NRME ITHOORREDT PLERSE RESTAT
E dook® - RESUME 160

57% (LS PRINT@S42, "LETYER FORMAT INCORRECT CHECK LINE LENGTH

AHD RERLM PROGRAM 4ree i (END

AR CLS ME=T ERINTEZZD, * wew FILE NOME TNCORRECT FLERSE RESTAT
£ o - RESUHE?SA
9500 CLS PRINTESZY, *sxx FILE FORMAT ERROR - PLERSE CHETK MLIST #¢
*
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d Investment
Portfolio
SVStem from

Personal Finance Systems

Data Management Module. This high quality
professional program enables you to keep accurate,
up-to-date records on your stock portfolio. Update
by ticker symbol, track splits and dividends, output
separate reports on data, value, gain, and return on
investment. Data storage on tape or disk, with both
versions included. 34 page instruction manual.
Level 11, 16K and disk 32K $49.95.

The Software Exchange

6 SOUTH ST., MILFORD, N.H. 03055 (603) 673-5144




The new word
processor from

Radio Shack!
®

EEREEERT R Y

o o

@ Lower case capability ® Totgi document formatting @ Error correction by
deletion, insertion, overwriting and exchanging ® Automatic headers, footers
and page numbers ® Global find, replace and delete ® Operator-defined

blocks for hyphenation and editing

SCRIPSIT will produce letters or any text material. The
documents can be stored on disk for revision and update.

REQUIREMENTS:

® 32K Level || TRS-80; one or more disk drives; line printer

If you've seen or used the Electric Pencil, you'll be delighted with
SCRIPSIT's versatility and extra features. Rapid typists will
appreciate the fact that SCRIPTSIT does NOT lose letters at the end
of each line. Titles can be automatically centered. The Screen width
can be changed to match your printer. Tabs can be set, etc...

If you are a BASIC programmer, you'll want to utilize SCRIPSIT's
ability to work directly with BASIC programs.

SCRIPSIT comes on disk with thorough documentation and
sample text files. Includes three audio cassette tapes which coverall
aspects of this exciting Word Processing Package.

The Complete SCRIPSIT Package (with Binder, Manual, 2 Disks, 3
Cassettes, Instruction Summary Card and special press-on key

labels) is only $95.00 + $2.00 shipping.

mmmEXGMm

6 SOUTH ST., MILFORD, NH 03055 (603) 673-5144




RANDOM |
" ACCESSING TECHNIQUES
DISK FILE

~ STRUCTURES
'~ AND PROGRAMMING
AIDS FOR THE TRS-80
PROGRAMMER

by Will Hagenbuch

As we all know from even a
cursory glance at our Disk
Operating System instruction
manual, there are two methods for
storing information on diskette —
sequential and random. Sequential
does not seem to pose a problem
for maost readers since it is simply a
carry-over from the methods
employed to write cassette tape
tiles. However, the employment of
random file techniques is another
story,

The Disk Operating System

. manual lists a variety of advantages
oftered to the programmer who
uses randomly accessed record
files. Some of these advantages are
not readily visible 1o the
programmer; such as the space-
saving features of a single
input/Qutput (1/0) buffer, What is
apparent is the time savings
achieved from the direct accessing
of & desired record. After titillating
the reader with the many time-
saving virtues of random accessing,
the manual leaves the reader with
- the promise that once you have set
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up the file structures, random 1/0
becomes quite simple; however,
“this is the hard part — it takes a
little thought!” (Amen.)

While there is no intent to take a
"cheap shot” at the Authors of the
Disk Operating System manual {in
fact, it is an excellent condensation
of a very involved subject), it seems
that somewhere among the next
ten and one-half pages many
readers lose the bubble, Be it onthe
first page, or somewhere around
the middie, many readers tend to
adopt the attitude that “Oh well, |
know how to write sequential files,
Il just stick with that until someone
explains all of this to me.” The
problem with this laissez faire
attitude is that seldom does one
achieve his goal or satisfy his thirst
for knowledge from among his
peer group. After all, they probably
have the same problems as you dol

To summarize the information
provided by the Disk Operating
System manual, we might say that it
provides you with the basics for
using random files. It tells you that
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you must "OPEN" a file with the
access code "R” to specify random
files, that you must assign a buffer
number (1-15), and that you must
assign a file name.

For the moment, let’s stop right
there. Trust me that, as we proceed
through this article, you will find
out that this information on how to
"OPEN" a random file is really all
you need to know! What we will be
doing, further along in this article, is
introducing you to File Manager-
80, an effective alternative for disk
170 handling. However, before we
Fet involved with File Manager-80,
et’s discuss some of the other
aspects of sysitems development
using disk files,

Random Accessing

Let’s assume for the moment that
you have, or will have, the ability to
use random accessing techniques
to fetch and write records from and
to a fife. It would naturally follow
that you would need to know
"which” record. This is quite easy if
you have a listing of the file and it
contains the number of each
record; but, what if you don’t have
such a listing? Well, you might
consider accessing every record on
the file with a FOR...NEXT loop and
inspecting the data content of the
file to see if that is the one you
wanted. However, this is no more
efficient than a sequential file, is it?

The determination of “which”
record is best done by the use of an
index. An Index might be described
as a pointer to "which” record on
your random access file contains
the information that you want.
There are two methods of creating
such an Index; either by using the
FOR...NEXT loop to read all of the
records from your random file one
time, or by creating and
maintaining a separate "index” file

which is normally a sequential file.
in either case, the file which is the
basis of your index will be read into
a memaory array which we will call
your Index Table. Naturally, you
must have included a dimensioned
array in your program to
accommodate this Index Table
which mustinclude, as a minimum,
the Data Element which is 1o be
your "key” for locating your record.
This “key” may be either an
alphanumeric or numeric element
and you must dimension
accordingly — and you will need a
sufficient array size so that there is
one bucket for every record in your
fite, including any file size
expansion that you may have in the
future!

As an example, let’s say that you
have a random file of customers. At
the time each of these customers
was placed in the file, a unique
number was assigned to each
customer, This Customer Number
is the Data Element that will be used
as the "key” for accessing the
customer record. If the Customer
Number is a part of the customer
file it will need to be split off {using
the FOR...NEXT loop} 1o create an
Index Table each time a program
requiring random access of the file
is run. Similiarly, if the Customer
Numbers had been maintainedina
separate file they would also be
required to be accessed each time
the program is run, but this would
appear 10 be the more prudent way
since fewer bytes of data would
need to be accessed in order to
build the Index Table, In either case
you would place the Customer
Number into a one-element array
that had been dimensioned to
accept it. '

Now that the Index Table of
Customer Numbers has been
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. established, it is a simple procedure
to relate the Customer Number to
the physical record location for that
customer’s record. By searching the
table with the desired Customer
rMumber and finding a match (equal
comparison} on the Nth record, we
know that the customer record is
the Nth record in our random
access fite.

The searching of the Index Table
is, however, an art unto itseli. if we
were to insure, in our program
which creates customer records,
that all Customer Numbers were
assigned sequentially in ascending
sequence, we could use a Binary
Search to locate the desired
Customer Number very quickly. A

" Binary Search is a table search
which "bisects” the table entries. In
other words, if we were to compare
the desired Customer Number to
the "middle” entry in the Index
Table of custamer numbers and
that comparison told us that the
desired number was less than the
middle entry, we would have
effectively reduced further
searching by one-half. Obviously,
the Customer Numbers between
the middle and the 1top (last
number) of the array will not match
the desired number. So, let’s look at
the bottom half of the Index Table.

Qur next comparison would be at
the first Index Table entry {or the
last entry if the key we are searching
was "high” to the middle). If our key
is “low” to the first entry {or "high”
to the last entry}] we know
immediately that the number we
seek is not on the table, Obviously,
whenever an "equal” condition
occurs, we have found our number
and, consequently, our pointer for
reindom accessing of the customer
file.

If the second comparison (the
one to the bottom of the Index
Table) was "high”, we know that our
key number ranges somewhere
between the first and middle
numbers on the index table.
Therefore, we would compute the
middle location between the first
and middle index Table entries and
do the third comparison against
that entry. Again, if unmatched we
would continue the bisecting until
the number was either found by an
equal comparison or determined to
not be on the Index Table. The “not
found” condition is determined
when no more bisecting is possible
and an equal condition has not
been found.

The following code is anexample
of a Binary Search routine included
as a program sub-routine: r

20 DM AR(500) ‘Dimension statement for Index Table array

L4

’

500 ‘Binary Search Sub-routine

Enter with search argument in variable "XA”

510 XL=1 Set Low Limit’

526 XH=n "Set High Limit to number of total table entries
530 XM=INT{{XH+XL)/2} 'Compute Middle Entry number

540 {F XM=XH OR XM=XL THEN XM=0 : RETURN 'Not Found
550 IF XA AR(XM) THEN XL=XM : GOTO 530 ‘Bisect

560 IF XA  AR(XM) THEN XH=XM : GOTO 530 'Bisect

570 RETURN ‘Found! Exit with record pointer in "XM”"



However, if your Index Table was
not in ascending sequence, you
could not use the Binary Search and
would be relegated to the slower
method — the Sequential Search,

In the Sequential Search, we must
look at every entry in our Index
Table; or at least until we find our
match. We do this with the
FOR...NEXT loop routine. The
fastest method of performing this

search is to break out when {and if}
a match is found. If you are going to
employ the “break-out” search
ioop, be sure that it is not a nested
FOR...NEXT loop (inside of another
FOR..NEXT loop) since you will
leave an "unsatisfied NEXT” and
that's a “no-no”. An example of the
"break-out” Sequential Search is as
follows:

20 DIM AR(500) "'Dimension array for Index Table

¥

!

500 ‘Sequential Search

Enter with search argument in variable "XA”

XH=Number of Index Table entries

510 FOR 1=1 TO XH

520 IF XA=AR(l) THEN RETURN ‘Found! I=Pointer to record in file.

530 NEXT

540 =0 : RETURN “Set 1=0 to indicate not found.

Of course, in either case, your
program will have to handle the
situation of a return with a "not
found” condition as indicated by a

tzero value in the Index Table
pointer; "XM” in the first example,
“1” in the second.

Optional File Structures

To get the maximum use out of
your disk storage space, you should
have a2 working knowledge of how
you might organize files to best
serve your needs, It often happens
that if you are limiting yourself to a
Fixed Format file structure, you
might need to create several files,
and consequently require several
huffer allocations, when one Multi-
Format file would do the job.

A Multi-Format file, for the
purpose of this article, is a file that
contains more than one format of
records, or records which have
more that one format. As an
example, you may have reason to
require that a file contains a
“header” record of one format and
some variable number of “trailer”
records in another format. We will
be using the term "header” to
define any format which is the firs
of a group of related records; the
term “trailer” will refer to the
remainder of the records in that
group. In this example, we will refer
}c]: the structure as a "Dual Format”
ile,
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STRUCTURE A. — The "Dual Format” file

Header Batch Number Date of Batch Keyed by
Tratler 1 Date Customer Number Amount
Trailer 2 Date Customer Number Amount
Tratler n Date Customer Number Amount

in this example, we see a typlcal
application of transaction entry
employing the "Dual Format” file
structure concept. The first record
on the file contains such one-time
information as the Transaction
Batch Number, Bate of the Batch,
and Identification of the Operator
who entered the information. This
format appears only one time on
the file,

The second format is that of the
transactions which make up the
batch, Onre record is used for each
transaction and the number of this
transaction format that may be
placed on the file is limited only by
the physical size of your recording
media (disk or tape).

The second example of Multi-
Formatted records will be called the

”Varlable Format In thls ty e of
structure, we use two different
formats in the same record; and, of
course, the number of records that
can be stored in a file is limited only
by your physical storage capacity.

In the “Variable Format”
structure, the number of trailers for
each header must be specified.
Because both the header and the
specified number of traifers must
be contained in a single sector of
disk {255 or 256 bytes, depending
on the DOS you are using), the
aggregate size {bytes) of the header
plus the number of specified
trailers cannot exceed the physical
restriction placed upon you by your
DOS.

Laet's take a look at this structure:

STRUCTURE B. — The "Variable Format” record

Header Name Address City Stéte Zip“—;
Trailer 1 Date . Irwouce Number Amoum
Tlerz D invoiceNumber  Amount
Trailer 3 Date Invoice Number  Amount
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In this example, we see a typical
application of transaction detail (or
trailer records} applied to a
customer record (or header). in this
case, we have established a
maximum of three {3) detail records
per header record. It could have
been mare or less depending upon
our requirements — as long as the
aggregate size of the header and
the maximum number of trailers for
that header does not exceed the
physical block size (255 or 256,
depending on the DOS we use).
Note that this file structure is called
"Variable Format” because the
trailers may or may not contain
information. This does not mean
that unused trailers do not 1ake up
space — they do. But, whether or
not they actually contain
information is a matter for your
program to determine,

It might be noted, also, that in
order to optimize file storage space,
if the aggregate records size is less
than one-half of the block size (255
or 256) the block may contain two
{or more} “"Variable Fformat”
structure records. However, this
“blocking” of records is only
rhetorical since, if you are using File
Manager-80, this is an automatic
feature,

Again, if you are ready to cash it
all in and go back to your cassette
tape, do not despair! Help is on the
way as we shall see further along in
this article. First, however, let’s
discuss another aspect of data
processing systems development—
one that is often neglected but
extremely important if your system
is to survive the test of time!

System Documentation

Take it from one who has been
doing this data processing thing for
the past 20 years, the common
dernominator among systems,

without fail, is that they will require
change. In order that changes to a
program can be made without
chaos, it is imperative that the files,
upon which the programs are
based, be fully documented.

Today, you know perfectly well
what you mean when you call a
Data EHement "CUT-OFF DATE";
but, will you remember next week?
— How about next year? Now that
you remember that "CUT-OFF
DATE” means the date on which
you are scheduled for the barber
shop, I'l wager that you can’t
remember the variable name that
you assigned to it in your program!

1f these typical problems,
normally incurred in program
maintenance, do not ring a bell,
well then:

a. You maintain outstanding
documentation; or,

b. You have one fantastic
memaory; or,

c. You haven’t written more
than about one program — butyou
probably will or you would not
have read this far!

As a minimum, “good” program
documentation consists of a
reference to all Data Elements
ifields of information) used for files
structures and a Record Layout {the
arrangement of these Data
Elements) for every file. in addition
to the explicit definitions of any
vague or ambiguous Data Element
names, each Data Element should
be cross-referenced to the variable
name assigned to it in the program.

Proper program documentation
consists of these products, whether
you are programming for yourself
or for someone else; and, whether
you are using a Micro-Computer or
an |IBM 370:

a. A catalog of alt Data Elements
used in data files.
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b. A Record Layout for each
record file used,

¢. A "snapshot” of each video
screen display.

d. A sample of each printer
output product.

e. A narrative description of
the program operation.

Products c. and d. are easy. Most
Operating Systems that are in
general use today provide the
facility to automatically print the
video screen display and your text
data print-outs will suffice for
sample reports. The other products
pose more of a time problem and
are the ones that generally get
pushed aside until later —
whenever "later” is!

With your indulgence, we will be
providing some viable alternatives
to completing documentation
products a. and b. as a by-product
of FM-80 operations.

File Manager-80

This article has, thus far, posed
many problems and few solutions.
Well, from here on out, itis solution
time — and the solution is File
Manager-80.

If your Disk Operating System
manual left you cold, | am sure that
this article has been of little help.
Early on, you were advised not to
despair. The reason is that File
Manager-80 can make all of those
file structuring and random
accessing problems go away
because it writes your file 1/0
instructions for you! And, as a by-
praduct, will produce a Dictionary
of Data Elements and the Record
Layouts that are so vital to your
system support documentation.

We have previously discussed
several file structures {Dual Format
and Variable Format) that might be
employed when a plain vanilla
Fixed Format record is not suitable.
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File Manager-80 will accommodate
all three of these file structures. In
addition, your worries (if you have
any) about optimum record
blocking and those pesky little
algorithms you need to find sub-
records are taken care of
automatically by File Manager-80.

Of course, File Manager-80 will
not do everything. You must still
"OPEN" and “CLOSE” your files at
the proper time. You still have to
determine "which” record you
want by using one of the indexin
methods previously described.
And, you still have to pour your -
own coffee. But it will do almost
everything eke.

How File Manager-80 Works

As we all know, or are soon to
find out, the first thing you need to
consider in the development of a
program {or system} is what
problem you are attempting to
solve. (Programmers, including Ish,
can be characterized as persons
with solutions who run around
looking for a problem.} After
identifying the problem, it is our
job to reduce that problem into
meaningful pieces of information
iwe'll call them Data Elements).
These Data Elements consist of
input (information that we start
with), Output {information that we
end with}, and perhaps Inter-
mediate {information that needs to
be massaged in between Input and
QOutput). i

The second logical step is the
arrangement of these Data
Elements into logical Record
Layouts which will serve our Input,
Intermediate, and OQOutput
requirements. Naturally, we strive
to determine all of the required
Data Elements at the stari,
However, we sometimes miss one



or two and this is where File
Manager-80 really does its thing. It
will allow graceful recovery from
difficuit sitvations such as adding a
couple of new Data Elements to an
existing file structure,

Once our Data Elements are
defined inta Record Layouts (or at
- least our first cut at them), we will
assign an arbitrary value to each
different Data Element. Any value
from 1 to 999 may be used butyou
will soon acquire a “pet” (nc pun
intended) method of assighment.
We are now ready to use File
Manager-80,

We begin by entering each of the
Data Elements for our proposed
system according to the prompts
offered by the program. You will be
prompted for the number you
assigned to the Data Element
{hereinafter called the Data
Element Number, or DEN}, the
Name that you want to call the Data
Element, and a single character (1, §,
- D, or $) o identify the attributes
{Integer, Single- or Double
Precision, or $tring) of the Data
Element. Optionally, you may also
enter any comments you feel
necessary in the future to refresh
your memory as to the intent or
content of the Data Element. This
information serves as the data base
for the printed Data Flement
Dictionary; the Record Layouts;
and, as we shall see later, the
creation of the actual 170
instructions,

After all Data Elements have been
cataloged in the data base, we may
use File Manager-80 to prepare the
individual Record Layouts for each
of the file structures that we plan to
use. This requires that you enter the
File Name that is to be used in the
creation of the data file to which the
Record Layout applies, and the
following file attributes:

a. Is it to be a Disk or Tape
storage file?

b. will it be a Sequential or
Random Access file?

c. Is is to be a Fixed Format,
Dual Format, or Variable Format
file?

You will then be prompted to
supply all of the Data Elements
which are to be contained in the
Record Layout. The prompting will
be based on the type of record you
specified. For example, Fixed For-
mat records, Dual Format records
consist of Format #1 (header
record) and Format #2 (trailer
record), and a Variable Format
record contains both header and
trailer formats as well as a
specification of the number of
trailer records that are in each
logical record (remember that a
Variable Format has a definite
number of trailers?). Whatever the
type of record, you need only
supply the DEN (Data Element
Number) and the variable name
you wish to use for the Data
Element in your program. You may
then print the Record Layout
whenever you wish.

Once you have catalogued your
Data Elements and created your
Record Layouts, File Manager-80
will create the actual 1/0
instructions required by your
program to read (get) or write (put)
records from or to Disk or Tape
files. )f your record size permits
blocking (multiple records per disk
sector], File Manager-80 will do this
automatically and will create those
pesky sub-record computation
algorithms and imbed themin your
coded instructions along with the
necessary “FIELD” statements,

When 170 instructions are to be
created, File Manager-80 will
prompt you to provide the file
buffer number you wish to assign
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to thefile, the program line number
on which youwish to instructions to

begin, and the line number
increment you wish to use
{default=10).

The instructions will then be

created and stored so that you can
fater "MERGE” them with your
program. In addition, File
Manager-80 will prepare a Cross-
Reference Listing of the line
numbers to be used to access the
records from any file you have
catalogued. As we shall soon see,
this Cross-Reference Listing is
invaluable when you are writing
your mainline code for a program.

Working With File Manager-80

File Manager-80 has supplied you
with several tools which you now
use in program development and
will retain for permanent
documentation of your programs.
The Data Element Dictionary; the
Record Layouts; and, of course, the
actual 1/Q instruction code and
Cross-Reference Listing will
materially assist in program
development. However, you must
know how to use them.

As we have said previously, File
Manager-80 will not "OPEN" or
“"CLOSE” files — you must do that. It
will, however, perform all 170
functions for you once you have
QPENed the file. File handling for
sequential files is easy, you simply
perform a "GOSUB” to the
appropriate line number as shown
on your Cross Reference Listing.

Random files are a bit more work.
Before you canaccess arecord from
a random file you must know the
physical record number of the
record you want. Itis suggested that
one of the two indexing methods
described earlier be used. You will
note that both methaods provide an
exit with the "found” record
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number in a variable (XM" in the
first example, and "I" in the
second}. Just remember that if the
returning value of the variable you
might use is zero, you have not
found the record pointer.

To access (read or write) the

‘proper record, you simply set the

variable "UR" to the value of the
"found” record pointer {either
UR=XM or UR=l in the examples)
and do a "GOSUB” t¢ the line
number shown on the Cross
Reference Listing. Voila! You have
either read or written your record
to or from the variable locations
you specified when creating your
Record Layouts! Isn't that nice?

Please note that the variable "UR”
was specified for File Manager-80’s
use. In fact, variables “UR", "UT",
"UP”, “US”, "U%$”, and "USS( )" are
used by the 1/0 instructions
created by File Manager-80 and it
would be most prudent to avoid the
use of these variables in your
program, except when "UR" or
"UT” are specifically called for.

When you are working with the .

Variable Format record type ({(a
header followed by some specified
number of trailers), you will use the
variable "UT” to identify which
trailer record you wish to access. It
works like this: You access the
header record in the same manner
described above, by setting variable
"UR” and doing @ “"GOSUB” to the
appropriate line number. This will,
of course, bring in all of the
associated trailer records to the file
buffer area because they are part of
the logical record. You will now
have the header record setting in
the variables you have specified on
your Record Layout,

To access the trailer
{move them to your

records
variable



locations), you simply set "UT” to
the physical number of the trailer
you want (1, 2, or 3 if you have
specified three trailers) and do a
"GOSUB” to the appropriate line
number from your Cross Reference
Listing. One of the best ways to
handle trailers is to set up a
FOR..NEXT loop after you have

read the record into the file buffer
(with "UR") which will bring all of
the trailers into an array for
whatever processing is necessary.
Assuming that we might have a
trailer record with one variable
(“A”), the routine might look
something like this:

500 UR=nn 'set variable UR to pointer number
510 GOSUB nnnn 'Get header record

520 FOR UT=1 TO 6 'Assumes 6 trailers per record
530 GOSUB nnnn 'Get trailer record

540 A{UT)=A 'Move data to array

550 NEXT UT ‘Loop for all trailer records

So this is what File Manager-80
can do for you. As we said earlier, if
your Disk Operating System
manual has left you cold as far as
random accessing is concerned,

Postscript

In this article we have attempted
to do several things not the least of
which was to make you cognizant
of the versatility and usability of File
Manager-80 as a programming aid.
In addition, we have:

e attempted to provide an
amplification of available
information on Disk File Handling
from what is currently available in
our Disk Operating System manual;

you might find that File Manager-80
is the solution, Or, even if you have
mastered file accessing, File

Manager-80 may appeal to youasa
time-saving programming tool.

® covered, albeit cursorily, the
accessing of random file records by
a couple of techniques;

e provided a couple of
alternatives to the plain vanilla
Fixed Format file structure;

® presented aviable alternative to
the "ho-hum” of writing file 170
instructions and program
documentation.
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Unlock the_hidden
power of your
computer!

PROGRAM FAST & EASY!

Use ROM routines in your
4 BASIC and Assembly
Language programs!
i All you need to know is in...

PATHWASS
THROVGIH THE
ROM: == i

SU PE H MA P from Fuller Softwara previously sold at $18.95
TRS-80 Disassembled Handbook

by Robert Rlchardsen previously sold at $10.00
Hex Mem nonitor writsn in 8Asic by John Phiip
[ ]
Z-BU DISGSSEIIIMBI' by George Blank

Description of the contents of the Level 1| BASIC ROM by memory location,
by function, and in lesson format. Includes several BASIC and
Assembly Language programs in listing format to examine and use
ROM routines.

The Software Exchange

6 South Street, Box 68, Milford, NH 03055  603-673-5144




THE AUTOMATED
DISKETTE DIRECTORY

by George Blank

All you do is insert the diskette in the drive and type the name or number you use
for that diskette. The program automatically reads the directory of the diskette,
ignoring invisible files like BASIC/CMD and normal DOS files like
DISKDUMP/BAS, and stores it in a disk file.

DISPLAY OPTIONS INCLUDE:

Printout to screen or line printer
$14.95 Alphabetic sort

BAS'? Search for single program using INSTR
cassette /(A search for TRE would find STARTREK and TREES)
Index to a single disk
Search and RUN program

Three programs with instructions for loading on a NEWDOS diskette and instruc-
tion manual.

IMPORTANT: Tthis program requires the following minimum system:
At least TWO disk drives NEWDOS by Apparat(uses CMD"DIR"and OPEN"E")
32K of memory

> T
a\Ydal d =
‘») \\) -k
r ‘ by Kalman Bergen
( ( ' a ( I,lﬂ\t last! A program which
allows you to make backup
‘ copies of object [”system?’}

tapes. No more worrying that
a dropout will send you ‘back to the Shack’ for a new
editor-assembler or chess program. Features include copy,
verify read, rename, and verify write. No knowledge of machine
language required, so order yours today!

For 16K, Level Il — $9.95

s The Software

6 South Street, Box 68, Mitlord, NH 03055 603-673-5144




Make@ your supply

closet!

High Quality supplles at excellont prices!
Casseites
C-10 Box of ten each $6.50 plus $1 shipping
o C-20 Box of ten each $7.50 pius $1 shipping
< Mini Disketies
= Premium Quality:

%\ DYSAN Box of 5 $29.95 plus $1.00 shipping
BASF Boxef 5 $24.95 plus $1.50 shipping
Box of 10 $39.95 plus $2.00 shipping
Box of 20 $69.95 plus $2.00 shipping
Case of 100 $299.00 plus 53.00 shipping

Diskette Library Case . $4.05 plus $1 shipping |
Floppy Armour™, Boxof5 $4.95 plus $1 shipping
SoitSide Vinyl Binders $4.95 sach plua $1 shipping

The Software

o Seutfrdrred, Bow 68, Miore, NH S 6086715144

it’s Here
At Last...

$1 ssmnp&H (SO t'cover)

Written by the author of your Level | Users Manual, LEARNING
LEVEL 1l picks right up where the Lavel | Manual Ieaves off. It also
supplles tha changes needed to rake the Level | Manual compatible
with your Level Il TRS-80.

LEARNING LEVEL H covers all Level || BASIC beyond Leve! |, plus
much more. It shows you how to use the Editor, explains what the
many error messages are really saving, and leads you thru conver-
sions of Level | programs to Level 1.

Dual cassettes, printers, the Expansion interface with clock and
other faatures are explained in the same easy-to-learn style that
made the Level | Manual famous. LEARNING LEVEL Il was created
specifically for your Level Il TRS-80!

m The Software Exchange

6 South Street, Box 68, Milford, NH 03055 603-673-5144




y
ALL PURPOSE
PRINT ROUTINE

by C. E. Laidlaw p

Here is a handy routine to control the output of your printer. Just follow the
instructions to set the number of characters per line, lines per page, spacesin
the left margin, and lines of text on each page. In addition, you can program a
line feed after each carriage return if your printer needs one, print a tear line
between each page, and double space.

168 CL5:FRTNT
=D RPPR 1.1 < =

BY C. E. LRIDLAM
148 PRINT"
AlL PURPOSE PRINT ROUTINE

FOR USE WITH THE TRS-368 BND PRRALLEL TNTERFACET: PRINTERS SUCH A5
THE CENTRONICS MODEL 736 (RADIO SHACK LINE FRINTER 11D
129 CLEAR 166 DEFINT ©-2:DEFSTR A, B BE=CTRIHGECSR " )

138 CM=50 © MAX CHARARCTERS PER LIME CINCLUDING MARGIND
148 [5=18 © NORMAL. MARGIN - SPRCES
158 CL=t4 * NORMAL LIME LEMGTH (LESS MRRGIM} - CHRRACTERS

168 Fi=18 7 MAY PRGE LEWGTH - LINES PER FAGE
178 Pl=ed © MORMARL PAGE LENGTH - LINES PER FAGE
168 FT=e8 * NORMAL TEXT LENGTH - LINES PER PRGE

138 LF=@ “ LINEFEED RFTER LR FLAG
266 [E=h ¢ DEIRLE SPRCE AFTER D4R FLRG
218 Ti=@ ¢ TEAR LIHE FLAG
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220 PRINT PRINTPROMIDES 1 YARTARLE PRGE AND TERT LENGTH (%P
i "LINES/PRGE MR, PRINTTARCIOLYZ  VARIRELE MARGIN AN L TNE LEM
GTH ¢*; CM: "THARSLINE MRWY™

276 PRINTTRRCLIEY"Z. TERR LINE RETMEEN PAGES WHEN USING ROLL PRPE
®* PRINTTRECLRY" S, PRINTS PROPER ~ VICE SBURFE BRACKET

240 FRINTEESE, “ENTER SYSTEM SIZE C(1=16K. 2=32K, 3=48K5 O TNRUT
R50IF S541 R 5533 PRINTERIG, B35 G000 248

S5R SE=tEAL WMI=Che £ R24-1

A68 MSI=PEERVIRSAL ++ Z5F+FEEE (IRSE2) [ IF MG (=M 1R THEN 2%
278 15 PRINTRSSS,

SYSTEM NOGT FROGPERLY JTNITIRLIZED

YEMORY SIZE MIST fF SET AT LEAST 188 BYTES LESS THAN MRIMUM

STRRT FGRTH AND BESERYE MENORY AT: #1127 "0OR L ONER

2680 TF PEEKCIEI36)-291 THEN THD*S* ELSE GOTD 73R
290 TLS ORINTVNERMAL SET-UF- "5 PL; AL THES/PAGE “PT; L TMES,

TEST/FAGE"  FRINTTAECLS: 05; "SPRCE MORGIN % £L; "CHARAL TERS,
LINE
TR PRINTRZL, "NORMAL. SET-UP (YN : -GOSHE P TF TE=D PRINT®AS
Z0RK SBOTO 368 ELSE IF TE=1 THEN 159
4@ PRINTRZZS. "NOTE: TEXT LEHGTH < PRAGE LENGTH < =*; P "LINES/PA
GE", (FRINTB336, "MARGIN + LINE LENGTH < =*; CM: "CHERACTERSLINE
TR PRINTASTE. "PRGE LENGTH ¥ - INPUT PL-IF PLIPM PRINTESI2, BK: 60
il
T PRINTEESS, "TEXT LENGTH * - INFUT FT.IF PT=PL PRINT@R4®, BX 60
™ 3
T8 PRINTIFE. “HARGIN LEHGTH % - [HPUT (5
T56 ERINTBA20, "LINE LENGTH " - INPUT CL:IF CLACSSCH PRINTAR96, BK
PRINTRTEE. B (T 746
IEA 05 PRINTEZE, "L INEFEED AFTER D/R (YAM) °) -GOSUR 6B IF TE=2
THEN 358 ELSE LF=TE
378 PRENTO 45, *BOURLE SPACE AFTER DR CYAN: * WISUB & TF TE=2
PRINT@AZS. B GATD 378 ELSE BS=TE ‘
SO PRINTEZP6, "TEAR LINE CYOND % -GISUR €88 IF TE=2 PRINTEISS, BX
, 5070 389 ELSE TL=TE
390 PRINTREE. P TN T TIRLIZ I K
400 ME=THT (NG #1725 ) L B=HE | 1~ 258K
418 IF MEIRIEPET THEN MSsME'-65526 ELSE MG=HS! _
429 FOR [=WS+L T MS+188 - GOSUE 706 NEXT ' !
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470 7 SET UP LINE FRINTER COWTROL BLOCK

440 PIE 16422, LP+3 POKE 16427, MECPOKE 464324, PL PIWE 46425, 8 PO
£ igda6, FT

458 7 SET MARGINH AN LINE LENGTH

468 POKE #5+1, 05 POKE MS+L T H

479 1F LF=0 THEN FOR I=8 T0 2-POKE HSH13641. & HEAT

480 IF DS=0 THEN FOR I=B 70O 8:POKE ®S+113+1,0:NEXT

498 IF TL=6 THEW FOR 1=% T8 13:POKE M5#52+1, 8- MNEXT

96 PRINTESAS, *BE SURE FRINTER 1S TURNED 0N FRD RERDY - THER PRE
S5 ENTER “iINPUT A

4 [F TL-—EI THER 568

520 [TH="COR  2EOR SRR TRONNDT 2 I+RESTIRE: SCINKEYS"

520 JSVARPTR{ITEY (K1=PEERC I+ ) Ko=PREK J430 - JA=KA 4256512

548 IF PEEN(I£Z96)-7@) DEFUSRB=J1 ELSE POKE 16576, K1 -POKE 16527,
ke

S5@ FOfR T=H TO 447 GDSUE PR8-NEXT J=lBROT :

S0 PRINTRR4Z, "THE AL FIRFDSD PRINT ROUTINE IS TNITIRLIZED AMG
READY TQ GO°-GOTH 734

£O% TNPUT & TE=R TF AOAY® AND BOUN® THER TE=2 RETURM

616é IF A="Y"™ THEN TE=1

a6 RETIRN

88 REAl: [

746 IF DB THEN DI=MS? -0 Di=INTCD! 22565 - D2=0! -D1e256 - POKE [ [2:F
GKE T+4, b [=141:6G0T0 728 FLSE PEEE 5D

726 RETURN -

TIH PRINT:-PRINT PRINT EHD

1988 DRTA &, @, 1. 243, 124, 254, 19, 48, 79. 2584 11, 4B, 4, 294, 12, 22. &7
1018 DRTA 720 126, 561 221 150, 4, 48, 5. 71, 205, -89 16, 254, 2™
1928 HRTA 126, 3. 224, 150, 5. 79, 203, 57, 145, 71, 285, -89, 46, 751, 285
1038 DATA -B8, 62, 8#, 71, 62, 45, 205, —178, 16,451, 265, 080, 15 &5, 685
1948 DATR -89, 1€, 251, 205, -08. 224, 54, 4, 8, 20, 62, 13, 24, 34, ZA0
16659 DATA -89, 24. 4, 62, 40, 24, 85, 224, B 4. 224126, 5. 220, 4158, 3. 48
1660 GRTR 185. 281, 254, 11 22, 46, 205, 125, 245, 221 126, 4, 183, 19
1978 DRIR -84, 244, 26%. -1 25, 281, 62, 13, 265, -176. 285, -89, 74. 214,32
1208 DATA -2, 78,35, 142, 56, -1, 183, 288, 7L, 22, 32, 205, -4 728, 16, 754
10858 DATA 201, 254, 91, 32, 2, 62, 94, 33, ~%. 70, 6. 18, 245, 7@5, -12%, 245
14PR DRTR ~135, 241, 24, 234, 112, 245, 205, 208, 5, "52{?“'1 244, T4, 232
1418 DRTR 55 281

1126 DATA 224, 33, 37,64, 224,426, 3, 224, 150, 5, I’ﬁ',, 63 68 7 TR
1130 GATA ~4%, 248
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by Douglas Cariston

Give up your shoot-em-
up games and move up to
grand strategy! Fight your
wars as a general, not a
mere pilot!

Galactic Empire — As commander of Galactica’s Imperial
Forces, you must conguer and hold theinhabited worlds of the
galactic system. Deploy armies, raise taxes and conscript
soldiers, gather intelligence, manage resources.

Galactic Trader — You have succeeded in uniting the
universe. Now you are an ex-soldier who must scramble for a
living as an intergalactic tramp freighter. Outwit the locals at
bartering, struggle with the fuel cartel, and outmaneuver the
big trading monopolies as you seek your fortune.

Galactic Revolution — The emperor is a bungler, and is
becoming upopular. Your popularity is a threat, and he is
seeking to kill you. Turnabout is fair play, so you start a
revolution to unseat him. Will you succeed?

Each game...16K Level |l Cassette $14.95
Speciall — All three on Disk (32K) $39.95

The Software

6 SouthStreet, Box 68, Milford, NH 03055  603-673-5144
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@EHI@ST TOWN

by Scott Adams

Scott’s long-awaited 9th adventure is here!
Thirteen treasures are hidden somewhere in
the GHOST TOWN. You’'ll need more
resourcefulness than ever to find them before
sunset. Be ready for a town full of surprises
and some REAL ghosts! Bring along a
sense of humor, but be alert for

danger as well. If you live so long, you |
MAY learn the answer to the

tantalizing question:
"What goes on

in the saloon
after dark?”

Level I, 16K Cassette $14.95

The Software Excha

6 SOUTH ST., MILFORD, N.H. 03055 (603) 673-5144

—--..
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Outstanding Utilities from

. RACET Computes

"

INFINITE BASIC

Adds more than 70 commands to BASIC that can be merged in any combination
to make efficient use of memory. Includes matrix read, inverse, transpose,
identity, simultaneous equations, scalar, vector, and multidimensional array
arithmetic, dynamically reshape, expand, and delete arrays, change arrays in mid
program, read and write arrays on tape, copy elements, zero and move arrays.
String functions include left and right justify, truncate, rotate, text justification,
string centering, delete and insert substring, pack string, convert upper and
lower case, translate characters, reverse strings, verify function, test number of
occurences, masked string searches, encrypt and decrypt string, compress and
uncompress string characters. High speed sort routines for strings and arrays,
including multikey sorts, are also part of this package.

For business users, an add on package includes multiple precision packed
decimal arithmetic, with up to 127 digits of accuracy, binary search of sorted
arrays, insert elements in sorted arrays, automatic page headings, footings, and
pagination including forced end of page, and automatic hash for record
retrieval. Infinite BASIC $49.95. Infinite business (add on) $29.95

COMPROC COMMAND PROCESSOR

Chain multiple steps in disk BASIC upon power up, relocatable key
debounce, allows pauses for data entry at specified steps during
execution (on cassette for disk systems only) for $19.95.

DOSORT

BASIC control program with high speed machine language sort for disk
users, Mer‘ge and sort files on more than one disk if you have 2 or more
drives. Self prompting with manual. Specify 32K or 48K version $34.95.

GSF GENERALIZED SUBROUTINE FACILITY

18 machine language subroutines with easy access for BASIC users. Sort
1000 element arrays in 9 seconds, read and write arrays to tape,
compress and uncompress data, move arrays in memory, duplicate
memory, fast horizontal and vertical lines, 5 routines for screen control.
Specify 16K, 32K, or 48K version, tor $24.95.

REMODEL PROLOAD

BASIC program utility allows you to renumber portions of a program,
move portions from one location to another, delete, merge, save and
verify combined and changed programs, and create your own library of
programs, subroutines, and even data statements. Works on tape or disk
systems. Two programs on one tape. Specify 16K, 32K, or 48K
(unspecified orders receive 16K) tape $34.95
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= ANGUAGE SALE:

TIMSER

Time series analysis program fits data to 9 different 1st, 2nd, and 3rd
order curves. Goodness of fit data, tables, projected data confidence
lirmnits, curve fit, variance, correction factor, seasonal and cyclical
variations, inflation corrections are all implemented. Detailed user
manual with illustrated examples. Order tape at $14,95.

Y-YBAR :

Optical system design program allows mampulat:on of ra

lens surfaces using Y-Y Bar diagram method. With documentanon on
tape for $14.95.

DISK SORT/MERGE

DSM IS POWERFUL!!!!!Y ]

¢ Sorts large multiple diskette files on a minimum two drive Mod-| disk
system.

» All :'ecords are physically rearranged — no key files are required.

# Sorts random files created by BASIC, including files containing sub-
records spanning sectors.

# Sorts on one or more fields in ascending or descending order. Fuelds
may be character, binary integer, or floating point.

# The sorted output file may optionally have fields deleted, rearranged,
or padded.

* Sort commands can be saved for reuse in production applications,

#Single sort, merge, or mixed sort/merge operations may be performed
in a single DSM application.

& Sorted output may be written to a new file, or replace the original
input file,

DSM IS FAST!1!!

DSM is written entirely in machine language for fast sorting. $75.00

FRENCH GERMAN SPANISH
“BONIOUR™ “GUT MORGAN"  “BUENAS DIAS"

LANGUAGE TEACHER SERIES FROM ACORN SOFTWARE

These programs provide a whole disk full of vocabulary and
conjugation drills to be used in conjunction with a course in
the language. We have decided nol to offer educational
software, so while supply |asts, you can have them for $15.95
each. Comes on disketle, requires 32K memaory,

The Software Exc

$ 6 50UTH ST, MILFOAD, NH 03055 673-§144
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NEW
NEWDOS
COMMAND

by Carl William MacKey

While going through the Level Il manual (as | do at least once a month), |
found a command that might be useful to other programmers who use Disk
BASIC. The command is the "LOC” command. Itis documented in NEWDOS+
but not in the TRSDOS 2.3 manual. After a call to Fort Worth, Texas to try to
find out what it was, | was told thatitis used ONLY in the Model lI; | tried it out
anyway, and here is what I've found out:

(1) In DOS 2.2 and 2.3 the command generates an error.

(2) In NEWDOS the command is active, but not too well documented. |
discovered that its format is LOC(X) where X isequal to the buffer in use (from
1 to 15) for Random files. The LOC command will count the number of times
the buffer has been’used by GET or PUT statements. So by using LOC you are
able to limit the number of times the buffer is used at one time.

LOC(X) will return a value from 1 to 32767.
Below is a small program | used to check the command:

5 CLEAR 2000
10 OPEN "R”,1,"TESTDATA:0"
20 GOSUB 1000
30 X=1
40 LINEINPUT A$
50 LSET T$=A$%
60 IF LOC(1)=3 THEN PRINT "BUFFER #1 ACCESSED”; LOC(1); "TIMES":
CLOSE:GOTO 200
70 PUT 1,X
80 X=X+1
90 IF X 20 THEN 40
100 END
200 OPEN "R",1,"TESTDATA:0"
210 GOSUB 1000
230 X=1
240 GET 1,X
250 PRINT T$
260 IF LOC(1)=2 THEN PRINT "BUFFER #1 ACCESSED”; LOC(1); "TIMES”:
CLOSE:END
270 X=X+1
280 IF X 20 THEN 240
290 END
1000 FIELD 1,255 AS T%
1010 RETURN

| hope that some of you will be able to make use of this new command.
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| — he BeSt T~ . a2 '

| Has Gotten Better!

Sargon, the program that came in
first in the Creative Computing
Microcomputer Chess Tourna-
ment, has become Sargon || -$29.95
s A vastly improved game

eFaster response time

eNew level 0 for beginners

eEasier to pre-set board

*Hint mode - What does the computer suggest

on the maxi-computers in the West
Coast tournament, and finished in
the money! More thinking power
than you ever expected .

Now in stock forimmediate delivery!

Sargon Il is the program that took
t

TRS-80 (Tape only - 16K) Apple Tapes

SARGON ' $19.95 SARGON
SARGON I $29.95 SARGON I
- SARGON Il on disk

& SouthStreet, Box 68, Miliord, NH 03055 603-673-5144

Call (603) 673-5144 forimmediate shipment
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ADVENTURE

Get the granddaddy of the Adventure Games!

From MicroSoft, the people who wrote
BASIC for all the personal computers, comes a
version of the original Adventure. NOW, you
no longer need a PDP-10 for all the power of the
original game!

This game fills an entire diskette. Endless
variety and challenge as you seek to rise to the
level of Grand Master (until you gain skill, there
are whole areas of the cave that you cannot
enter.)

Requires 32K One Disk ONLY $29.95!

_!t.-:: o Sowth Streed, Bow G Milforcd SEEOESS D67 8-5144
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ADVENTURES

by Scott Adams
Adventures on Tape: Level 11, 16K

@ Adventure Sampler
Short version of Adventureland, 2 greal way 1o try out adventuring

thut you'll ger addicted!y ... oL 45.95
@ Adventureland

An enchanted world with 13 lost treasures guarded by magical

beings. ... .. e $14.95

- @ Pirate’s Cove
Clues in blond-soaked books. a pirate and his parrot, alligators,
TPEASUIE . L L i ettt et e e e $14.95

@ Mission Impossible

A chance 10 prevent the nuclear reactor from being destroyed by a

saboteur'stime bomb . ... .. o oo o $14.95
@ The Count

Watch out! you're in Dracula’s castle and you must destroy him before

he bites youl ... . e e $14.95
@ Voodoo Castle

Remove a curse from Count Christo ... ..., .. $14.95

@ Strange Odyssey
Adventure in ouler space in the ruins ol an ancient alien
vl ZatiOn e e $14.95

@ Mystery Fun House
(t will take all your ingenuity just to gel past the ticket counter, and
that's only the beginning! ... ... . . oL $14.95

@ Pyramid of Doom
In the shifting sands of the Sahara lies an ancient Pyramid, filied with
Eyplan 1reaasures ... o ittt iie e ona s $14.95

* '* Ghost Town

Steal the treasures from their ghostly guardians before nightfall

................................................. $14.95
Adventures on Disk, in Sets:
Set 11 Mission Impossible, Pirate’s Cove, Adventureland ... . $39.95
Set 2: Voodoo Castle, The Coumt, Strange Odyssey ., ........ $39.95

(programs are In Machine Language)

The Software

& South Street, Box 68, Milford NH 03055 603-673-5144
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The HARDSIDE DISK EXPANSION PACKAGE allows you to upgrade your TRS-80
Level Il with 16K RAM to the power of Disk.

" Expansion Interface, 16K RAM
Percom Data Separator
Percom TFD-100 Disk Drive
Two Drive Cable
NEWDOS Disk Operating System
Box of BASF Diskettes

This expansior, package saves vou $125 off of regular list prices.

# PKG12 (22 Tbs) $899.95

Opftions: ) )

Additional Percom Disk Drive $389.00
Additional 16K RAM (Exp. Int.) $ 90.00
Four Drive Cable $ 10.00

=
HARDS

6 SOUTH STREET, MILFORD, NH 03055 (603) 673-5144




NVADE

by Chris Freund

$9.9516K Level Il tape $14.95 32K disk

yvou can continue to play this popular arcade game
even after yvou run out of quarters! Shoot down the .
invading aliens, but protect your guns from their bombs.

Great SOUND AND GRAPHICS! (Sound requires external amplifier)

To order call The Software Exchange Toll-Free 1-800-258-1790

For the '{hoqsands who have enjoyed : S
X-Wing Fighter, X-Wing Il presents A*"ﬁ %
a totally new élement ‘in the game!

You are Pilot
of an X-Wing

by Chris Freund i _ _fighter ...

Your Mission;

‘Destroy the

Death Star!
Where X-Wing | left Death Star looming on the
screen, X-Wing Il lets you guide your fighterintothe
trench, find the exhaust port, aim and fire—all the
while avoiding enemy fighters. Excellent graphics,
12 levels of play, and extensive INKEYS commands
nake this one of our most exciting “real-time”

dImes.

Level Il, 16K — $9.95
ﬂleStifmexchange

" 6 SOUTH ST., MILFORD, NH 03055 673-6144
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USING YOUR ELECTRIC
~ PENCIL WITH THE
. RADIO SHACK
'LOWER CASE
MODIFICATION

The adaptation of the Electric Pencil to the Radio Shack computer
requires a control key 10 access the command table. Since the Radio
Shack jower case modification does not include a control key, this
makes it impossibfe to use Electric Pencil with the Radio $hack
modification.

For many people, this is not a problem, as Radio Shack’s Scripsit is
better than the Electric Pencil for most uses and costs less. However,
there are still some uses for Pencil, and some people prefer the more
expensive, less powerful system. These modifications to the Electric
Pencil will allow you to use the BREAK key for a control key, and the
CLEAR key for the functions that the BREAK key is normally used for.

These modifications were provided by Jeff Brown on THE SOURCE,

tested by Clay Schneider, and verified by George Blank. Thisarticlewas =

" written using the modified PENCIL. The maodifications also skip over the
upper/lower case questian, the title, change the defaulit print margin 1o
5, and start you in the "Control K” sub command mode.

Use the DFS function of Superzap 3.0 to make the following changes

" to PENCIL/CMD: {Make these changes on a copy of your program to
protect the orginal.) '

This change will:
At start-up, skip title card
Allow for start-up default print margin of greater than 0
Start-up with keyboard in lowercase-entry mode
Start~up in control “K” subcommand mode

FOO743 from  5A n Cy b i GE 58 CD CF 67 (D 4 65
o 5A 3E 05 32 A 5A D 6D 65 C3 D& &1 [

. FODDA4 from 2 81 5C 21
=] 22 0o [E4] n

*The "05” is the start-up default margin and may be changed to
whatever value you like.

This change will make the "BREAK" key into the Control key, instead
of that obnoxious hidden little button. Use "CLEAR” whenever BREAK is
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normally called for (exiting control—"K" subcommand mode, ending
scrolling). IMPORTANT: These added routines use space in the Pencil
title message, therefore, ZAP #1MUST also have been made.
F01047 from 3A 7F 38 B7 28 2@ DI CD

to A ¥ 3B B7 C3 CA 59 CD
FneC from CO0 B 61 20 F6

to C0 C3 BD 59 F6
FO1D9  from 5D 18 17

o 5D 00 17

FOT0ET from 5F 1E 5B
to 5F 00 58

FO10F0  from FE 1B CA
to FE 5D CA

FOO69F from 0o 54 48 45 0 45 4C 45 43 54 52 49 43 il
to 0o E5 n 40 8 CB 56 E1 C2  FC 65 G 06 66
{cont) from 50 45 4E 43 49  4C 20 n Fi) 43 29 0 n 39
o 28 04 DI C3 9 65 3A 40 3B E6 FB 20 Fs
{cont}) from ¥ O¥» 20
to BA 65 20

This medification will skip over "LOWERCASE KIT INSTALLED?”
question, automatically answering "Y” (or "N”, for that matter):
FOI6E6 from 6C CD CF 67 2
to 6C 00 00 00 2

FO16F5 from 5A CD 79 65 E6
to  S5A 3E 59 00 E6

*4E for "N”

e
ABELKRNS

.FOR MORE ADVANCED ADVENTURERS

STRANGE -
 APYSSE

* SCOTT ADAMS’ ADVENTURE'

Marooned at the edge of the Galaxy you come across the ruins °
of ancient alien civilization, complete with fabulous treasures
and alien technologies. Can you collect the treasures and
escape or will you be forever marooned . . . Level Il, 16K $14. 95

The Software Exchanye

6 South Street, Box 68, Milford, NH 03055 603-673-5144



bvte off all yvou can chew!

Z-80 and 8080 Assembly
Language Programming

by Kathe Spracklen
Finally! A good tutorial book on assembly language programming
by a master of the art! Kathe Sprackien, co-author of Sargon, tells you
how with simple straightforward instruction. $7.95+ 31 shipping

Microsoft
Editor/Assembler Plus

Plus what? Well, you get the features of the T-Bug and the original
editor/assembler plus macros and conditional assembly, plus extra
commands like substitute, move, copy, and extend, plus Z-Bug, a
powerful debugging monitor with 8 level breakpoint capability. A
bargain at $29.95

Super Simon

By George Blank

Complete Z-80 Disassembler with ability to generate symbol tables,
dump in Hex, ASCII, or even decimal with poke addresses. Writes
machine language tapes. Written in BASIC so it loads easy and is easy
to modify. $9.95

m The Software Exchange

6 South Street, Box 68, Milford, NH 03055 603-673-5144




FOR TSE

Accts Rec 1l Disk 326
Adv Pers Fin Disk
Adventure Sample = ¢
2 Adventures on Disk

O Land & Pirate

DO Mission & Voodoo

0 Count & Odyssey

D Fun House & Pyramid
3 Adventures Disk

O Lang Pirate Mission

0O Ceounl Yoodoo Cdyssey
Adventures on tape

0 Count

0 Fur House

O} Land

O Mission Impossible

O PRirate’s Cove

O Pyramid of Doom

a Strange Ddyssey

O vYeodoo
Adventure {Microsalt}
Airmall Pilot
Aur Raid
Alien {nvasion (sound) cass, §.95
Aben Invasion {soundy disk 1495
Amateur Aztronomy Handbook 14.95

24.95
5.95
2495

2895
7.5
9.95

Amateur Radio Disk 24,95
Amazin' Mazes 795
Android Nim (sound) 1496
APL disk 34,95
APL w/book 49.95 + §3
APL tape 14.95
APL hook only 1550 + $3
Appointhent Log 585
Automated Disk Diractory 14,95
Barricade 4.95
Basic Handbook 1495 + $1
Basic Statistics 3.85
Basic Slyles Handbook 595+ §1
Bae Wary (sound) 1495
Bindars 485 « 1
Brothythms 4.95
Bizmarck 4595
Sridge Challenger 1435
Cards of Fortune 7485
Cassetes

L1 G-10 10 for 6.50 + §1

O c-2e 10 tor 7.50 + $1

Casing Anlhology 7.85
Chalienge {sound) 995
Chess Companion 7.95

COMPROC Command Processor
tape for disk only $19.95

Cribbage 7.96
Data Managemanl System (CCA)
74,95 + §2

Dalestones of Ryn
Tapa 1485
Disk 19.95

Diskettes

BASF a5 for 24,95 + §1
0010 for 39.95 + §1
O 20 far 6985 + $2
0100 tor 299.00 + $3
Dysan hox of 5 29.95 + 1

Drynamic Data Base 39.95

Order Form>"3;

Disketta Storage Box 500 + $1
Dosgort 32% or 48 tape 34.95
DSM Sort Utitity lor disk 75.00

Editor/Assembler Plus 16K lape 20.95

Electric Pencil tape 160.00
Eigciric Pencit digk 150.00
Educator Assistant 995
8080-ZA0 Conversion 1455
Electronica Assistant 995
End Zene Il B.95
Fastgammon 19.95
Fite Manager 80 49.95
Floppy Armour pox of 5 4.95 + §1
Floppy Disk Diagnastic 24.95
Fortran/Assembler 150,00 + $5
Farlran 80.00 + $2.50
Assembler 80.00 + 52.50
Galactic Empire 14,35
Galactic Empire/Trader disk 20.95
Galaclic Revolution 1495
Galactic Trader 14.95
Galactic Trilogy disk 3595
GSF 16K,324 48K 2435
Ham Radio 9.95
Histograph/Scattergram 395
Home Financial Management 995
| Ching Levat Il 16K 785
Infinie BASIC by Racel A45.95
Business add-on 2095
Intra TRS-80 Graphics 195+ 31
Invasion of Orian
Tape 18.95
Drisk 2495
Inveniory 113 Disk 79.95
Inventory S tape 24.95

w/iRvicing 59.95
w/oiinvaleing 39.95

Invenlory 3 disk

Inyestment Forfoln 49.95
IRV

Tape 24.95
Disk 2985
Journey Center Earth 795
Kamikaze 795
Keyboard 995
Kriegspeil 7.85
KW 2485
KVP on Dhak 20.95
KVP 232 2495
Learning Level I 1595 + 81
Level ! in Leval I 14.85
Lavel lil BASIC 49.95
Lile Twe {sound) 14.95
Loan Amortizalicn 15.95
Lost Dutchman's Gold 935
Lowear System 9495
Machine Lang. Mon, (RSW.2} 2695
Maching Lang Mon. (RSV.2D) 2995
Magic Paper Calculator 14.95
Mail List I} Disk 89.95
Marlock's Tower

Tape 14,95
Drizk 19.95
hrastermind 755

Megan Checkers Machine tape $12.95
Mean Checkers Maching  disk 24.85

1) FTWARE

ONLY
Micrachess 1.5 19.95
Microtext Editor 995
Moving Signboard 5.95
Mu-Math 74.95 + $3
NEWDOS 49.95
NEWDOS » 8995
NEWDOS 80 149.9%
% Games/Preschool Ghild 545
Numerology 32K disk 1495
On-Line Invotcing disk 39.95
Pathways Through the ROM 1995
Payroll Disk 32K 3995
Pencil Pal 35.00
Pentominoes (sound) 785

Perigdical Cross Referencetape 14.95
Periodical Croes Reference disk 19,85

Parsonal Finance 995
Pigskin 995
Park Barrel 9.95
P8 Dogfight 7.95
Preflight 2000
Print Spooler disk 24,95
Remodel & FProload 16K,32K 46K
34,95
Renumber 795
Renumx 2495
Aescus al Rigel
Tape 19.95
Dish 24.95
Roots. disk 19.95
RPN Calculator 9.95
RSM-2 26,95
HSM-ZD 29.95
AX (disk) 24.95
Sanla Paravia & Fuimaccio 795
Sargon Chess 1895
Sargon 11 2995
Sargon Handboalk 1585 + $1
Scripsit
Tape/Disk 95.00 + $2
Secrets of the Tarol 295
Smal! Business Bookkeeping
tape 24.95
Small Business Bookkeeping
digk 29.95
Small Business Bookkeeping
journal 7.00
Snake Eggs (sound) 14,95
Space Batlles tape 14.95
Space Baltles disk 1994
STAD 24,95
Star Fieet Grion
Tapa 19.95
Disk 24.95
Star Trek 1114 14.95
ST80 Smart Terminal 4995
STBOD Smarter Disk 79.95
STed 15000
STaIC 24,95
Super Simon $9.95
System Copy 8.95
T Short 895
Taipan 995

Tape Recorder Alignmanl Kit 99%

85



Temple of Apshai TRS-80 Opera Theatre [sound)  9.95

Tape 2495 with challenge on disk 19.95
Digk 25.95 Tycoon 7.95
Text 80 Disk 59.95 Typing Tuter 1995
Time Sernies Analysis 1495 Wartare Fas
Time Trek 1495 Wordo 14.95
Ting Tong Level || 16K 995 X-Wing Fighter | 9y
Tiny Cormp tape 19.95 XREF 19.95
Finy Comp disk 24.95 ¥-¥ Bar by Racet 14 95
Trol's Gold 495 Z-80 Chip Foster 399 + 41
TRS-A0 Assy. Lan Fro. 385+$1 Z-80 Gourmer Cookbook  14.95 + §t
TRS-80 Disk & Other Mysteries Z-80 Hangbook 495 +$1
2285+ %1 Z-80 and a020 Assembly 705 + §1
TRE-80 Interlacing 895+ 51
6 SOUTH STREET MILFORD, NH 03055 Order Number: 603-673-5144

Level Il soltware available on disk for a $5.00 (per grder) medium charge. This extra feg is for any numbar
of programs translerred o disk from tape when you order. If tha order eiteeds the capacily of a single
disk, we absorb Ihg exira cost.

Please staté level and memary size on order lam . . . ¢lherwise, we automatically ship Level ll cassetles.

Be sure to include handling ¢harge and any addilional charges when liguring your total. All orders
shipped wilh 24 - 72 hourg, Prices subject 10 change without nolice.

0 ups D 1st Class (] Charge O coD

Charge card accoun number

Signature ... ... ..o
Expl.Date ... ... Inter® .. ......... ... .

Charge customers: please fill in account Information above and below
L S R T R R
Address B R R KRR R
City ... .o e State ... ...... ... Lol 2ip..

ALL SOFTWARE SOLD ON AN AS-(S BASIS WITHOUT WARRANTY. TSE assumes no liability for loss or
damage caused or alleged 10 be caused directly of indireclly by equipment or products Sold or ex-
changed by themn or their distritnriors, including but not limited ta any interruplion in service, loss of
business of anlicipatory profits or consequeéential damages resuling from use or opegration of such
wquipment of soflware. We are not responsible lor fypographical errors anywhere in this publicalion,

DO NOT FORGET
SHIPPING CHARGES

Shipping Charge - Add $1 Disk Charge - Add $5

All C.0.D. and overseas orders must add $5.




A e e e A A A R . A A T i A G S A e S sl A e

' ™ .
[ = PO Box 68 i
o l & _ Milford, NH 03055
| *‘your BASIC software magazine’’ :
: Rush me the next 12 issues of SoftSide. |
DOUSAbulk. $18 1yr.  [O$32-2yrs. OCANADA/MEXICO $25 1 yr.
| '
g OUSAfirst class $25 1 yr. [(JOVERSEAS airmail $30 1 yr.
OAPO/QOVERSEAS surface $25 1yr. Telophone your charge cavd order! Calt
- = rarsodeteeine |
i . i : :
{ @I Credit Card m— 1-30:-353.1790 {in NH call 073-5144) .
| I
' '
¢ Exp.Date______Interbank # (M/Conly) |
: Signature _ :
i Name |
: Address :
)} City State Zip |
Please remit in US funds ONLY \
| Ready to get serious? SUBSCRIBE TO PROG/SE the magazine.
dedicated to sericus programmers.. .beginners to professionals
SUBSCRIPTION RATES - 6 lssuss per yaur
usa Canada
Butk mail - $15.00 Mexico $21.00 e _
1: First Class Mail - $21.00 APOIFPO \
| Overseas airmail - $27.00 : Crverseas surface mail .
] Check/Money Order enclosed [ Master Charge [ VISA w
SIGNATURE Q '
ACCOUNT # _
EXP. DATE INTER. # E
NAME
ADDRESS n
CITY STATE zZIP

Telephonae orders accepted tor Master Charge or VISA  accounts. Call Monday through
Friday, 9:30 to 5:30 EST at  1-800-258-1790 (ln NH call 8T3-5144)



Add several megabytes '
J  and a few thousand I/O |
.., ports to your system! ]

Would you like to send mail across the country overnight, write
one letter and send it to a hundred people, read the news right off the
wire service, program in COBOL, FORTRAN, or RPG II, advertise
on a nationwide electronic bulletin board, join a real time national
computer club, leave messages when you are out of town, make
travel arrangements through your computer, use a discount
shopping service, reach a whole library of specialized information on
business, real estate, science and engineering, and personal
applications, use dozens of high powered applications programs?
One time subscription fee

(includes manuals) $100.00
Connect time after 6 p.m.
(per hour) § 2.75

call toll free (n NH call 673.5144)
1-800-258-1790

A SoftSide Publication us. ;Oigtage
P.O. Box 68, Milford, NH 03055 a
- Bulk Rate -

Permit No. 21
Milford, NH 03055




