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You we right! Trying to keep the code pure all 
th<' i.um from the outhor through the editor 
und 011 lo th<' typesetter is a problem. We 
houe token to reading the tex t backwards 
und out loud. otherwise o crafty brain may fill 
in missing churncters. We reod forword for 
contex t though, und euen then some slip 
through One of the most troublesome areas 
is the greoter than and less than symbol. We 
huue to use o capitol "X" and white-out the 
appropriate side. We now haue (starting with 
this issue) our own typesetting equipment, 
operoted by o "computer oriented person", 
so hopefully there will be much less of that . 

Mike 

Sir!> 
Perhaps, if you attract many 

international subscribers, you should 
consider changing the Journal's name to: 
80. R MacQuarrie 

White Citv, Sask.Canada 

We went through tho! once. The first two 
issues were rn//ed "80 -NW". We still get some 
muil uddressed tho! woy . No. we like 80-US 
iust as ii is. Mike 

Mike 
Just a note to let you and your staff know 

how much I continue to enjoy 80-US but 
how appalled I am at some of the sugges­
tions for curing the kkkey bbbounce 
problem (everything from breaking off 
parts of one contact to filling the key 
socket with moly grease!) 
The cure is simple and effective. Two 

tools are needed: (I) a 'lifter' (either one of 
those L-shaped ones used for removing 
IC chips from their sockets or a large, 
bent paper dip) and (2) a burnishing file 
(available at electronics stores for less 
than $1 and used to keep relay contacts 
dean). 

Insert the lifter beneath the c·ap of the 
offending key, gently roc·k it back and 
forth. <tpplying upward pressure, until it 
pops off . There, inside the square-shaped 
scKket, are two spring-metal contacts. 
One is solid and the other has four 
ling(•rs. When the key is depressed these 
fingers meet the solid (·ontact to make the 
<·ircuit . 

l.ike most eledrkal contads, these not 
only get dirty but they oxidize. Further, it 
is possible that the fa<:tory did not align 
them so that the lour fingers touch the 
solid cont<td AT THE SAME TIME. 
Thl• CURE: Insert the burnishing tool 

between the two contads and depress 
the key until the contacts press against 
th(• burnishing file. Gently move the file 
up and down a few times, remove, and 
f"h<•("k the key action. If the stuttering has 
dis<ippeared, reposition the key cap and 
pn•ss ii firmly back into place. 
Cm<•ring the keyboard will keep out 

dust and dirt, and constant usage will 
help keep down oxidation; but most 
important, your keys will be EXACTLY 
aligned. Hugh Morris 

Frankfort, KY 

Dear Sir 
I am currently serving a 3-9 year 

sentence at Stateville Correctional 
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Center for aggravated battery. Prior to 
my incarceration I was attending 
Western Illinois Univ where I was 
pursuing a degree in Information Science. 
Rather than waste time, I am attempting 

to read as much computer-related 
material as possible to assist me in not 
only reviewing those areas I already 
covered in college, but also in studying 
many areas I did not have the opportunity 
to cover, such as microcomputers. 
My problem, however, is that I am only 

paid $2. a month in here. Consequently, I 
cannot afford the cost of such material. It 
is for this reason I am requesting a 
complimentary subscription to your 80­
US. Thank you for your cooperation and 
benevolence in this matter. 

Joliet, IL 

You got it. and good fuck! Mike 

Dear Mike 
I wrote you some weeks ago about a 

problem of not being able to transfer 
SNAKEEGG and ANDROID to disk You 
were kind enough to offer all kinds of 
suggestions, all of which I had already 
tried, and none of which worked. I had 
also tried it on a friend's system with no 
luck You also offered to work something 
out to make it right, but it wasn't that 
important to me so I didn't pursue the 
matter any further. 
However, I recently acquird Apparats 

NEWDOS, and just for kicks I again tried 
to transfer subject programs to disk, 
using NEWDOS. Worked the first time, 
no problem. Can't explain it, but 
NEWDOS is the greatest! 

Dawson K Hargrove 
Orlando, FL 

Sirs 
Many L2 owners would like the 

versatility of including sound in their 
programs, and after reading the 
System/ Command article I thought it to 
be finally possible. Like many others, 
however, I do not have an assembler. In 
addition, it is inconvenient to have to load 
a system tape and then another one in 
basic. With the help of Roy Mosley and 
Rick Jaszkowiak I found the following 
additions to the basic program on page31 
of the May-Jun 79 issue to complete the 
musk program in basic. In this way both 
problems are overcome. 

Enter 32700 for Memory Size before 
loading. Add to the program: 
15 FOR X=32708 to 32765: READ M: 
POKE X,M:NEXT 
45 POKE 16526,205:POKE 16527,127 
120 DATA 33,205,127,34,142,64,195,25, 
26,42,254,127,126,183,245,35,94,35,86, 
235,241,200,61,200,61,245,86,30,0,35,78, 
35 
130 DATA 62,l,205,244,127,40,237,62,3, 
205,244, 127 ,32,242,24,228,211,255,65, 
27' 122, 179,200,16,250,201 
Of course, the recorder can be used for , 

the output by pulling the earphone plug, 
putting in a blank tape and setting the 
recorder in the record mode. 

Now everyone with Level II can have 
sound with 15 minutes of programming 
and no additional expense. I've added 
sound effects and music to many of my 
game programs and my kids are thrilled, 
and I'm delighted. 

Karl Jahns 
Allyn, WA 

PS: May I recommend the following 
values for P$ and D$: 
P$="CHOMLJTOMLJTOMLMJ" 
D$.-.c"39933399333993339" 

Sirs 
Being a rank amateur in the field of 

microcomputers, I am at a loss in reading 
ads for editor-assemblers vs machine 
language monitors vs T-Bug etc. The 
·issues of 80-US I have received to date 
convince me you are the people to ask, as 
you obviously want ·to help. Can you tell 
me in simple terms the difference 
between monitor and editor-assemblers, 
and how each is used? I am interested in 
learning machine lagnuage programming 
on my TRS-80, as well as learning how the 
bloody machine works, but cannot afford 
to buy programs until I am sure of which is 
which. John Cranston 

Corning, NY 

A MONITOR (such as T-BUG) is a program 
which does what it's name implies, it 
"monitors" the execution of other programs 
in memory. Most people in referring to a 
monitor are speaking specifically about a 
machine language monitor, which allows you 
to look at the results of program steps by 
breaking execution at points you decide on, 
and then displaying the processor's registers 
where temporary information is stored. In this 
way, you can debug a machine language 
program as it executes, step by step. 
An ASSEMBLER, on the other hand, is a 
"translator" for machine language programs. 
You know that the computer executes 
programs by processing binary numbers and 
interpreting them as commands for the 
computer. To make programming easier, the 
task of translating from "assembly language", 
which uses words to represent each 
command, and machine language, which is 
the binary number form of the commands, 
has been giuen to the assembler. 
We recommend the book "TRS-80 
ASSEMBLY LANGUAGE PROGRAM­
MING" by William Barden Jr, available from 
Radio Shack for $3.95. It is an excellent book 
for learning machine language programming. 

Terry 

Mike 
On page 23 of the May-Jun 79 issue, A 

"note on basic". The test for the Enter key 
via INKEY$ function. Try as I may, it 
would not perform. It hung up on line U) 
and stayed put. I have input the program a 
few times trying to follow the format and I 
can't get results. Is this an indication that 
my CPU is out of order? Thanks for a fine 
publication.' · Paul Luter 

No Paul, that is one ofour own mistakes. Line 
10 should read: 

10C$=1NKEY$:1F C$=""THEN10 
Sorry, .Mike 
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Three great new products for .. • • • • 

TRS-80* Owners 
MS-80 MINI DISK SYSTEM 

Each add-on drive includes one minifloppy disk drive. case, 
power supply and regulator board . 

• More Storage Capacity 
• Fastest Access 
• Does Not Void TRS-80 Warranty 
•Shipped To You Ready To Run 

INTRODUCTORY PRICE: $395 PER DRIVE 
SUGGESTED RETAIL PRICE $445 

MATCHLESS FEATURED PRINTERS 

Features: 
• Documentation Included 
• 80 Columns. 63 Lines Per Minute, Bi-Directional , Nominal 

Thruput 
• High Reliability - Heavy Duty Cycle, 100 Million Characters 

Print Head Life 
• Sprocket Feed 
• 5 x 7 Dot Matrix Character Font 

INTRODUCTORY PRICE: $895 
SUGGESTED RETAIL PRICE $995 

APPARAT NEW DOS+ $99 
Features: 

• Modified Editor Assembler with Disk 1/0 and new cross reference feature. User Information is obtained 
from Radio Shack's Editor Assembler documentation. 

• Super-fast machine language Disassembler program, with cross reference feature. 
• Apparat's own Superzap, a Hex dump utility to examine or modify disk or memory locations. 
• Transfer machine language tapes directly to disk. 
• Enhancements including built-i n key-debounce (eliminating double entry); option under DOS or BASIC 

to print the screen to your MATCHLESS featured line printer; execution of a BASIC program. 

ATCHLESS 
NOBODY CAN BEAT OUR MS-80 WARRANTY: 90 days on labor, 
One Year on parts. 
Dealer Inquiries Welcome 
*TRS-80 is a Radio Shack product. 
Prices subject to change without notice. 

18444 South Broadway, Gardena, CA 90248 • (213) 327-1010 
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New 

DUAL SERIAL INTERFACE 

FORTH-MMSFORTH 

Is a structured language somewhat 
similar to PASCAL except that in 
FORTH, the programmer defines 
additional commands as they are 
needed. The commands can be 
immediately compiled into the 
language and subsequently deleted. 
Assembler code can be inserted 
directly in the FORTH program using a 
function of the language itself. 

. MMSFORTH (Miller Microcomputer 
Services 61 Lake Shore Road, Natick, 
MA 01760 (617) 653-6136) has a 
significant advantage over any FORTH 
currently available for the TRS-80, 
and many features not available on 
other versions. In spite of this it retains 
high compatability with international 
FORTH standards . Persons 
accustomed to BASIC interpreters will 
gasp at the execution speed of FORTH 
programs. The MMSFORTH System 
Diskette costs $64 .95 plus $1 .00 

shipping . 

PROVUCTS 

DUAL SERIAL INTERFACE 

POLYTRONICS CORP Methodist Hill 
Lebanon, NH 03766 (603) 488-1710 
announced the availability of the DSl ­
80, a dual ser ial interface for use with 
the TRS-80. The unit, complete with 
manual cassette tape and six month 
warranty is available for a limited time 
only at the introductory price of 
$199 .95 . The DSl-80 provides two 
serial output ports with both current 
loop and RS 232 interfaces. Baud 
rates are selectable with jumpers 
requiring no tools or soldering . 

DATA ENHANCER (MODEL 80) 

MICROSETIE CO 777 Palomar Ave, 
Sunnyvale, CA 94086 has announced 
their DATA ENHANCER (Model 80), an 
attachment between the TRS -80 and 
its cassette player to enable reading 
marginally recorded data over wide 
ranges of volume settings on the 
recorder . Works for Level I or II tapes. 
Price is $45 .00 which includes power 
supply and a 90 day warranty and an 
unconditional guarante e of 
satisfaction . 

DATA ENHANCER (Model 80) 
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Use the Carta Lesson Library: 

SUPER ISOLATOR 

ZCHESS WITH BLITZ MODEMICROSKETCH II 

The Software Association PO Box 
Basic (16K Level II or 32K Disk) . When 
Microsketch II is written in TRS-80 

58365 Houston, TX 77058 (713)482›
loaded under Disk Basic, it takes full 0883 has announced Z Chess, one of 
advantage of Random Access files for the "Classic Games Series" of mach ›
rapid screen or command string ine language programs for the 16K 
storage and retrieval. In addition to the level II TRS -80. Z Chess is one of the 
Main System, Microsketch contains fastest most versatile chess 
five subsystems: Auto Pattern opponents available for the TRS-80. It 
Desiqner, Typewriter, Biq Print, has a BLITZ mode, in which a full 3 ply 
Graphic String Creation & Command search takes only 10 seconds. It will 
String creation . Microsketch II solve "mate in two" problems fast . 
includes 10 pages of documentation Priced at $1 7 .95, specify Dept 80 
and it, together with the screen save when ordering. 
utilities are available from’ ELECTRONIC SPECIALISTS ’\ 
International Data Services, PO Box announced the expansion of its 
4908, Philadelphia, PA 19119, price is ISOLATOR line . Model IS0 - 3 GAMMON CHALLENGER 
$3.95 comprises individual SUPER FILTER›

ING for each of three 3 ••prong sockets. A backgammon playing computer 
Heavy duty spike and surge program called "Gammon Challenger 
suppression is also included. Intended 1.O" is available from Computer 
for Microprocessor installations in CableVision Inc 2617 42nd St NW 
industrial or severe interference Washington, DC 20007 (202)337›

HACKERS DELIGHT prone environments, the SUPER 4691 . Written by Ray Daly and Tom 
ISOLATOR also provides protection Throop, the initial version was created 

ELECTROLABS, PO Box 6721 against damage from lightning and for the TRS-80. It has three levels of 
Stanford, CA 94305 provides Instant electrical machinery spikes and play and a variety of special features. 
Electronics by Mail. Their catalog lists surges . It can isolate and protect an Provisions are made for saving the 
everything from cables, capacitors 1875 watt total load, with each socket board for later recall, changing sides 
and CPU’s to Wire Wrap, Video capable of isolating a 1000 watt load . with the program, changing level of 
Monitors and 280 systems . Truly a Cost is $72 .95, from Electronic play or setting up any position . 
homebrewers delight, write for this Specialists, Inc 171 South Main St. "Gammon Challenger" sells for 
catalog . Natick, Ma 01760 (617) 655-1532 $14.95 and is immediately available. 

--------------------•-------� ..---•------- ›

NOW FROM CARTA ASSOCIATES, 
creators of computer management systems for business and industry, 

the 

CARTA LESSON LIBRARY of 
For Use With the 
TRS-80* Level II 16KEDUCATIONAL SOFTWARE 

Make learning easy, at home or in the classroom, with educational software 
from the Carta Lesson Library. Carta Lesson Library cassettes turn a 

TRS-80 Level II 16K computer into a simple, effective learning aid that 
puts new worlds of knowledge at your fingertips. 

� �The Master Lesson Program gives access to all Carta 
Lesson Tapes. 

� �The Lesson Tapes cover subjects in Math, Social Studies, 
Language Arts and Science, for any level of ability. 

� �The Lesson Builder lets you create your own Lesson Tapes on any subject. 

� �At Home. You or your children learn at your own pace, and get real study saturation. 

� � In the Classroom. The Library drills; administers, times and scores tests; and retains scores in memory. You choose 
your own answer format (true-false, multiple choice, fill in the blanks). 

Carta Lesson Library tapes are available at your computer dealer. Stop by and �
ask for our brochure and latest list of Lesson Tapes, or write for our free brochure � CARTA ASSOCIATES INC
today. 640 Lancaster Avenue, Frazer, PA 19355 

"TRS-80 is a registered trademark of Tandy Corp., Ft. Worth, Texas 
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root. The program only continues until 
the exit conditions set by the error tol­
erances have been fulfilled. 

This method is very reliable, as you 
always know that the root is between the 
two endpoints. The disadvantage is that 
this method takes a long time to get close 
to the root. 

LINEAR INTERPOLATION 
This method also requires the 

endpoints to be placed around a point 
where the function changes sign. This 
method acts like the bisection method, 
except that the approximation method is 
changed. Instead of taking the new 
approximation to be halfway between 
the old ones, the line connecting the two 
points on the function corresponding to 
the endpoints is drawn. The new approx­
imation is taken where this line crosses 
the X axis. 
With this method, the speed of 

convergence on the root is improved. 
However, in some cases, one endpoint 
stays put, while the other moves in to­
wards the root. This stagnation of one 
endpoint can destroy almost all of the 
speed advantage of this method. 

MODIFIED LINEAR �
INTERPOLATION �

To solve the problem of the stagnant 

endpoint, we replace the value of f(x) at 
this position with f(x)/ 2. This results in 
getting the stagnant endpoint to move. 

Although this seems like a strange 
solution to the problem, it greatly In­

creases the convergence rate. 
SECANT METHOD 

Another solution to the stagnant end­
point is to take , for the next two 
endpoints, the latest approximations; 
rather than the latest ones on opposite 
sides of the root. This can result in the 
endpoints not surrounding the root, but 
if the endpoints are close enough to the 
root, this does not matter . 
This method is very fast. However, one 

has no idea of where the root is, because 
it is not surrounded by the endpoints. 
There is little assurance of accuracy. 
Also, sometimes the method will wander 
away from the root , and never find it's 
way back. When this method does work, 
it is very fast. 

NEWTON’S METHOD 
To use this method, the function f(x) 

must be inserted as a subroutine at line 
110. This subroutine must return a value 
FP when given a value X. Restricted 
variables are the same as before. 

Newton's method acts with only one 
endpoint , the right one. A tangent is 

drawn to the curve at this point, and the 
new approximation is the point where 
this tangent intersects the X axis. 
This method is often used because it 

converges rapidly. However, to use 
Newton 's method, the derivative of a 
function must be known. For some 
functions the derivative is almost 
impossible to evaluate. Note that this 
method is also not as efficient as it seems, 
because it requires two function 
evaluations for each approximation. 
Also, if this method is not started close 
enough to the root, it can get lost. 

MULLER’S METHOD 
This method works with three 

endpoints . The program starts the third 
endpoint between the original two. 

This method finds the equation for the 
parabola through the three points on the 
curve, and finds the root of this parabola • 
that is c losest to the middle endpoint. 
The two endpoints closest to the new 
approximation, along with the new value, 
are used for the next approximation. 
This method works very well. It 

converges as fast as Newton's method, 
and is much more reliable. It also 
requires only one function evaluation for 
each approximation, which makes this 
method much more efficient. • 

YOUR CANADIAN SOFTWARE SUPPLIER 
101 - 8136 Park Road Richmond, BC Canada V6Y 1Tl 

(604) 270-1532 �
"Official Canadian Distributors for The 80-US Journal" 

WE STOCK �
Apparat NEWDOS+ - $119.95 �

Racet Computes Utilities �
80-US Journal - 80-US Software �

+ an unlimited selection of business & home �
application software /or the TRS-80 �

Order by mail, phone or in person - cash, VISA & Mastercharge accepted. 
- 1­
?.ifllllllllllllllllllllllllllllllllllllllllll!l llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliillill!il!lil!li lii:Ullllli\1 :1 1111::11::11i:;:;,;111 ·:i'·ii!l1•; _'-j 
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ANATOMY of FUNCTION GRAPHER 
SUMMARY 

This program will either plot or tabulate a segment 
of a function between designated limits. Options are 
also presented to find a root of the function in a 
selected interval. Preferably, the selected interval of 
the function contains only one zero-crossing of the X-
axis . One can compare six different methods to 
approximate the roots. The rate of convergence and 
the errors of approximation can be observed. 

10-3<.’ Program documentation. 

RC Bahn �

40 Reserve storage space for string variables. �
50 Set up error recovery routine. �
60 Define double precision variables: Note that TRS-80 �

BASIC II function routines do not return double 
precision values. 

70 Dimension VA; this is only stored variable. 
80 Branch to first selection menu at lines 130-170. 

90-100 Routine for computation of designated function. 
Note: line 90 is changed each time a new function is 
studied. 

110-120 Routine for computation of first derivate 
of designated function. Note: Changing line 110 is 
necessary only when Newton’s method is used to fi nd 
the root. 

130-170 Routine for selection of graphics or tab›
ular output and selection of interval to be studied. 

160 Correct inadvertent interchange of lesser and 
greater values. 

180-310 Routine to interpret keyboard command 
language. Note loop formed at line 310. 

(X) 180 Turns on "*" �
0 

I 
190 Wait for keyboard entry. �

c 200 Turn off"*"; set graphic flag (FG=O)�
Cf) 

(_ �
210 Set numerical tabulation flag (FG=l) 
220 GOTO current display mode.0 

c � 230 GOTO 150 to redefine interval of X 
::0 240 GOTO left shift routine at line 470 z 
)> 250 GOTO right shift routine at line 480 
r 260-290 GOTO routines related to direction arrows 
z 
0 in 600 - 630. �
< 300 GOTO menu for selection of root finder.�

I 

0 310 Return to 180, keyboard entry not intrepreted.
CD 320 Either graph (330-420) or tabulate (430-460)(") 

...... and then return to 180 for directions. 
<.O 
-.....! 330-420 Function graphing routine. 
<.O 330 Continue to line 430 if tabulation flag (FG=l) 

340 Find scale factor for X axis (ES); set up routine 
to/ind relative minimum (MN) and maximum (MX); 
save computed value for subsequent graphing. 

350-370 Find and graph 127 values for X axis; 
first scale X, then compute value of Y (GOSVB 90), 
finally test for new minimum or maximum. 

380 Scale �stored value for screen and set up 
proper screen positions. �

390-420 Complete labelling of graph. �
430-460 Numerical tabulation routine. �

430 Set up column headers. �
440-460 Compute and list function. �
470-480 Shift function frame left. �
490-500 Shift function frame right. �
510-520 Expand display. �
530-540 Contract display. �

550 Protect next subroutine. �
560-580 Subroutine for left and right routines �

from 470 or 490. �
590 Protect next subroutine. �

600-630 Direction arrow routines. �
640-710 Menu for selection of root finding routine �

and designation of error tolerances. 
720 Branch to tabulation routine (790). 

730-750 Graph root finding process and results. 
760 Branch to select new interval. 

770-780 Output results of root finder and number 
of function calls (FC). Return to select new interval. 

790-820 Tabulate root finding process and results. 
Consult standard textbook of calculus for derivation 
of methods and discussion of errors and rate 9f 
convergence. ,, ... 

830 Bisection method. 
840 Linear interpolation method. 

850-950 Modified linear interpolation method. 
960-1010 Secant method. 

1020-1060 Newton’s method. 
1070-1210 Muller’s method. Note: The best strategy, 

regardless of method selected, is to isolate root in 
small region of X by graphic or tabulation routines 
above. The first and probably the second significant 
figure of the root may be easily obtained. With this 
strategy all of the above root finding methods will 
probably converge satisfactorily. 

1220-1250 Error recovery routines. 
1220 Essentially disregards overflow and under›

flow at discontinuities of function. Protect against 
zero division. 

1230 Handle special case when root is equal to zero. 
1240-1250 List other errors and lines. 
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Supel’ Sol’fing �

The next time you sort a list of items in your 
computer, try this experiment. Put an AM radio next 
to the computer, tuned away from any station . With 
this, you can actually hear the computer ’think’. 

If you try this, you will find that during the sort, a 
large amount of time will be spent doing something 
which changes the pattern of the sound completely. 
This change is the bane of most sorting techniques 
on the TRS-80, and it is called "Memory 
Management". 

Memory Management 
To understand memory management, we have to 

look at how the computer stores information. For 
numbers this is simple since each variable is 
assigned space in memory for its value, resetting it 
doesn’t change where it is. 

However, strings are handled differently. When 
we read in strings, the computer stores them 
starting at the top of free string memory (remember 
CLEAR N, it sets aside N bites for strings, RUN 
automatically does a CLEAR 50). The beginning of 
each string is recorded along with the length of the 
string in a location in memory provided for this. The 
VARPTR function gives you that location . 
!f you have a string in memory called AS, its 

location is given by: 
PEEK(VARPTR(A$)+1) + PEEK(VARPTR(A$)+2)*256 

(see the Level II Reference Manual, p8 / 9) . �
The length of the string is: �
PEEK(VARPTR(A$)) �
As you add strings into string space, they are added �
one after another as shown in the diagram. �
When you reset the value of a string, the pointers 

to the string in memory are reset to their new values 
by the interpreter. But this is not all, since the string 
is treated as a new string and the old location of the 
string is not recovered. 
A typical statement in a sorting program which 

changes one string for another is : 
T$=A$(1):A$(l)=A$(J):A$(J)=T$ 
Even though the strings are already occupying 
space in memory, this statement generates THREE 
NEW STRINGS and adds them into the string space 
at the bottom. 
When you fill up the string space (which will 

happen very quickly), the computer pauses to 
reorganize the memory and compact the string 

28 

space by getting rid of unused space. During this 
time, your program just waits . 
Even with the best sorting algorithm, as much as 
90% of the computing time for the sort will be in 
memory management. In order to get efficient sorts 
we have to get rid of this wasted time. 

Sorting with VAR PTR 
A significant improvement in sorting time (from 4 

hrs to 8 V2 minutes, for 450 items), is gained by 
redoing the program statement above that swaps 
strings as follows : 
11 =PEEK(VARPTR(A$(1))): 

12=PEEK(VARPTR(A$(1))+1 ): 
13=PEEK(VARPTR(A$(1))+2) 

J 1 =PEEK(VARPTR(AS(J))) : 
J2=PEEK(VARPTR(A$(J))+1 ): 

J3=PEEK(VARPTR(A$(J))+2) 
POKE(VARPTR(A$(1))),J1: 

POKE(VARPTR(A$(1))+1 ),J2 : 
POKE(VARPTR(A$(1))+2),J3 

POKE(VARPTR(A$(J))),11 : 
POKE(VARPTR(A$(J))+1 ),12 : 

POKE(VARPTR(A$(J))+2),13 
This set of statements creates no new strings in 
memory. It only changes the pointers to the strings. 
On large sorts, the improvement by using this 

technique is phenomenal. On a sort of 450 items in 
a mailing list, we had an improvement from 4 hours 
without this technique, to 8 V2 minutes with it. This 
sort has now been included in our own mailing list 
program as well as Peripheral People’s Mailroom+. 
As this is being typed up for publication, we have 

seen an article elsewhere giving essentially the 
same sorting technique. We discovered only one 
minor problem with the way that it accomplishes 
the switch . 

It uses the following statements to switch the 
pointers : 
T1 =VARPTR(AS(I)) 
T2:::-VARPTR(A$(J)) 

FOR Z=OT02 �
A 1 =PEEK(T1 +Z) �
A2=PEEK(T2+Z) �

POKE(T1 +Z),A2 
POKE(T2+Z),A 1 

NEXT Z 
I found that the technique works well on long sorts, 

(continued on page 62) 
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80-U.S. Software �
Proudlv Announces 

Eight New programs to choose from! �
$9.95 .107 Owl Tree - bv James Tallev 

Can you fill the OWL-TREE with Owls by shooting out the 
BATS? Easy? Careful , when you shoot a BAT it scares 
away OWLS! A super challenge, with great animated 
graphics and SOUND! 

109 The Great Race - bv Scott ·car11enter $9.95 
Try to finish this 600 mile race before your opponents, or 
before they stop you with flat tires, wrecks etc. Patterened 
after a popular board game, the computer plays too, 
(unless it dosen't like the name you give it!). Outstanding 
graphics, with real life -like car sounds! 

111 Lving Chimps - bv Rov Groth 
The old game of " I doubt it" or " Liar'', only you play with 
four chimps who love to cheat! Excellent animated 
graphics with SOUND. 

113 Concentration - bv Richard Tavlor $9.95 
The game of Concentration on your TRS -80! The prizes 
change places with each game. Win the Tandy Corp, or 
maybe a 48K TRS -80 (or a bad check!) . With excellent 
SOUND effects. 

110 Scramble - bv Richa.rd Tavlor $9.95 
A word guessing game tor two players . Use the 
words in the computer or enter your own for your 
opponent . Excellent scoring routine, with SOUND. If you 
wait too long, you loose points. 

103 Snake Eggs w/sound ­
by Leo Christopherson $14.95 

This version of " 21 " has talking snakes, who argue with 
each other . Try to avoid "scrambled eggs " , they loose! 

117 Function Gra11her/Bluffit - bv Rov Groth $9.95 
FUNCTION GRAPHER : A new math program which 
allows you to graph a math function, then compress, 
expand, and find the root using 6 different methods! 
From 80-US, Nov 79 issue, also on this tape from the Mar 
79 issue, BLUFFIT, a card game of bluff and counter-bluff. 

116 Psych/lifeboat $9.95 
From 80-US in May 79, Psych is the program which tells 
you if you are Analytical or Intuitive, and to what degree. 
Provides for screen or printer output . LIFEBOAT, from the 
Jul 79 issue, is a game of survival. 

Please order by number using the order form in the 
centerfold. All programs are on cassette and run in 16K 
Level 11 or above. Note: Beewary, Android w / sound, 
Snake Egg w / sound and Lifetwo w / sound do not run 
reliably when transferred to disk using DOS 2.2. they 
do function OK with 2.0, 2 .1 and NEWDOS. All others 
work with most current DOS, including 2.2. 

108 TRS-80 OPE-RA - bv Richard Tavlor *9.95 
A SOUND extravaganza! Hear the William Tell Overture 
in intricate detail and clear sound (that's the theme from 
the Lone Ranger, remember?). Contains four other 
excellent operatic selections. The SOUND is superb! 

112 Challenge - bv Richard Tavlor $9.95 
Guess the hidden phrase, but if you guess vowels wrong 
you loose 10 points! Use the phrases in the program, or 
enter your own. Careful! The short ones are the hardest! 

With fast graphics and SOUNDS to match .For 2 players 

106 Beewary w/sound ­
bv Leo Christopheuon $14.95 

Brilliant graphics and fantastic sound enhance this 
challenging game matching a persistant Bee with a 
cunning Spider in a duel to the death! Leo has done it 
again. 

104 Lifetwo w/sourid by Leo Christopherson *14.95 
Conway's game of Life at an astounding 100 generations 
per minute! Plus Leo 's "talking" animated creatures 
playing the "Battle of Life" in one 16K L2 program. 

114 S11ace Battle �~� bv R Pa110 *14.95 
A super speed " Trek" type game, said to be one of the best 
so far. 

101 Original Android Nim ­
bv Leo Christo11herson $9.95 

The Original TRS -80 animated graphics game. This is the 
one that started it all. It does not have sound, but has been 
the most popular animated game to date! · 

105 Cubes - bv Leo ChristotJherson $9.95 
Gives the solution to " Instant Insanity" ® or numbered 
blocks. Watch the computer try all the possible 
combi nations. 

115 Biorvthm 1& 2 $9.95 
Two Biorythm games (published in Nov 78 80-US), one 
with actual day-by-day data including day of week; the 
other a graphic display of all three curves on the screen at 
one time. Includes " day of week" and "days between 
dates" functions. 

102 Android Nim w/sound ­
bv Leo Christo1Jherson $14.95 

The TRS-80's first animated graphics winner, now with 
more animation and sound. 

All software is sent POSTPAID during the week in 
which orders are received. Any malfu.nctioning 
programs will be replaced free of charge. 
We also accept VISA and Master Charge orders· for 
software, call (206) 475-2219 during normal business 
hours (Pacific Time Zone). 
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RESTORING KILLED !'DISK FILES �
: ) \ : 

,! ••• T R Dettmann, Associate Editor 
Murphy's Law: If anything can go wrong, it will. 
O'Tooles's Observation: Murphy was an optimist. ­
Mike's Moan: Damn! 

Murphy's Law for disk files can be stated simply as : The 
file you accidentally kill will be large, hard to replace, and 
not backed up. For those of you who have had occasion to 
prove this, there is now a way to get back that file without 
retyping it. 

Radio Shack has provided no instructions in their disk 
manual describing the way files are created and how the 
directory keeps track of where they are and which ones 
are active. There is (I think) a good reason for this, that is; 
that you can easily destroy ALL of the information on a 
disk by playing with the directory. You can foul it up so 
much that you will never be able to recover it. 
To recover a disk file, you will need to have the following 

tools : 
Some type of program that will read the directory 

directly and change it (I recommend SUPERZAP from 
Apparat, but RSM2D will work also) 

Useful but not essential is the Apparat utility program 
DIRCHECK 
Before working on a good disk, play with the directory of 

a blank disk until you are confident that you can handle 
the procedure. 

Before you can work on anything, you have to 
understand what it is first , so let's look at a typical 
directory to see what it has to tell us (in ASCII and HEX). 
Note: All of the figures for the directory were generated 
with SUPERZAP from a blank formatted disk (called 
TEST), on which we have written a small test program 
(called FILES). 
The Directory 

The directory takes up a whole 10 sector track (normally 
track 11 HEX - 17 Decimal). A disk is made up of 35 tracks, 
each divided into 10 sectors. A sect.or contains 256 bytes. 

111000 FFFC FCFC , FCFC FCFC FCFC 
111010 FCFF FCFCi' FCFC FCFC FCFC 
111020 FCFC FCFF'· FFFF FFFF FFFF 
111030 FFFF FFFF FFFF FFFF -FFFF 
111040 FFFF FFFF FFFF FFFF FFFF 
111050 FFFF FFFF FFFF FFFF FFFF 
111060 FCFC FCFC FCFC FCFC FCFC 
111070 FCFC FCFC FCFC FCFC FCFC 
111080 FCFC FCFF FFFF FFFF F'FFF 
111090 FFFF FFFF FFFF FFFF F'FFF 
1110AO FFFF FFFF FFFF FFFF FFFF 
1110BO FFFF FFFF FFFF FFFF FFFF 
111 oco FFFF FFFF FFFF FFFF FFFF 
111000 5445 5354 2020 2020 3038 
1110EO 0020 2020 2020 2020 2020 
1110F06 2020 2020 2020 2020 2020 

Directory Track, Sector 0 

Figure 1 

A Granule' is equal to 5 sectors and there are two : 
Granules per track . The first two sectors of the directory 
track have system information about the disk. and the last 
eight hpve 32-byte directory entries for each file (and 
extensions if f!ecessary) . 
Let's .look at the first two sectors (Figures 1 and 2). The 

first sector is called the Granule Allocation Table (GAT for 
short). It occupies sector 0, which is the first sector. In this 
sector: ,one byte for each available track on the disk is 
coded as follows : 

FC .- neither granule is allocated �
FD - 2nd granule is allocated �
FE ·- 1st granule is allocated �
FF - Both granules are allocated �

For a ,normal 5" disk, there are 35 tracks, and so 35 
entries. �~�x�t�r�a� space is left over for larger systems. 
Starting with byte 60 HEX on the track, (we are still in 

sector 0), one byte is assigned for each track to indicate 
whether the track is locked out. It is coded as follows: 

FC · - not locked out 
FF - locked out (track unusable) 

Bytes CE-CF HEX on sector 0, track 11 HEX have the disk 
password encoded. Bytes DO-D7 HEX have the disk name 
in ASC.IL The remainder of the track has the information 
for the .A.UTO commanp for this disk (if it is a system disk). 

The second directory sector (sector 1 the Hash Index 
Table, als_ocalled the HIT sector) has only one table called 
the Hash .Index Table . It is used to code the location of 
each directory entry for rapid access. Each non -zero entry 
is the �c�o�d�~�d� filename for a directory entry and its location 
gives the . location of the File Primary Directory Entry 
(FPDE), in the directory. 

FCFC FCFC FCFC . . . . .. . . . .... . . . 
·FCFC F'CFC FCFC • • • • • • • • • • • • • • • • 
FFFF FFFF FFFF . . .. . . . .. . . . .. . . 
FFFF FFFF FFFF .. . . . . . ....... . . 
FFFF FFFF FFFF 
FFFF FFFF FFFF . . . . . . . . . . . . . ... 
FCFC FCFC FCFC 
FCFC FCFC FCFC • • • • • • • • • • • • • • • • 
PFFF FFFF FFFF . . .. . ... . . . . . .. . 
FFFF FFFF FFFF . . . . . . . . . . . ..... 
FFFF FFFF FFFF • • • • • • • • • • • • • • • • 
FFFF FFFF FFFF 
FF21 0000 E042 • • • • • • • . • • • ! • • • B 
2F31 352F 3739 TEST •••• 08/15/79 
2020 2020 2020 
2020 2020 2020 • • • • • • • • • • • • • • • • 

showing disk name "TEST" 
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• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 

111100 A22C 0000 0000 0000 0000 0000 0000 0000 • I • • • • • • • • • • • • • • 

111110 0000 0000 0000 0000 0000 0000 0000 0000 
�1�1�1�~�2�0� 0000 0000 0000 0000 0000 0000 0000 0000 
111130 0000 0000 0000 0000 0000 0000 0000 0000 
111140 0000 0000 0000 0000 0000 0000 0000 0000 
111150 0000 0000 0000 0000 0000 0000 0000 0000 
111160 0000 0000 0000 0000 0000 0000 0000 0000 
111170 0000 0000 0000 0000 0000 0000 0000 0000 
111180 0000 0000 0000 0000 0000 0000 0000 0000 
111190 0000 0000 0000 0000 0000 0000 0000 0000 
1111 AO 0000 0000 0000 ACOO 0000 0000 0000 0000 
1111BO 0000 0000 0000 0000 0000 0000 0000 0000 
1111 co 0000 0000 0000 0000 0000 0000 0000 0000 
1111 DO 0000 0000 0000 0000 0000 0000 0000 0000 
1111 EO 0000 0000 0000 0000 0000 0000 0000 0000 
1111 F06 0000 0000 0000 0000 0000 0000 0000 0000 

Directory Track, Sector 1 showing HIT code AC for "FILES" 
at location A6 

Figure 2 

111800 
111810 
111820 
111830 
111840 
111850 
111860 
111870 
111880 
111890 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 

1118AO 1000 0045 0046 494C 4553 2020 2020 2020 ••• E. FILES •••••• 
1118BO 9642 9642 0100 1800 FFFF FFFF FFFF FFFF • B. B•••••••••••• 
1118CO 0000 0000 0000 0000 0000 0000 0000 0000 • • • • • • • • • • • • • • • • 
1118DO 
1118EO 
1118F06 

0000 
0000 
0000 

0000 
0000 
0000 

0000 
0000 
0000 

0000 
0000 
0000 

0000 
0000 
0000 

0000 
0000 
0000 

0000 
0000 
0000 

0000 
0000 
0000 

• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • 

Directory Track, Sector 8 showing file "FILES" 
Figure 3 

TEST 08/15/79 

FILES A6 PRIMARY ENTRY HAS BAD CODE IN "HIT" SECTOR 
30 ***** GRANULE FREE, BUT ASSIGNED TO FILE(S) 

A6 FILES 

BOOT/SYS SIP=6 EOF - 5/0 1 EXTS 5 SECTORS 
DIR/SYS SIP=S EOF = 10/0 1 EXTS 10 SECTORS 
FILES EOF 0/69 1 EXTS 5 SECTORS 

67 FREE GRANULES. 0 LOCKED-OUT GRANULES. 

TEST DIRECTORY CHECK & LIST COMPLETED. 
Figure 4 
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