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President

Ira Lieberman 820-6332

Vice-pres Jeff Bleam 346-7590
Secretary Ann Halko 262-82056
Treasurer Barbara Rejician T167-9679
vol. Vv, No. 7 November, 1987
Edlitor Jack Zawediuk 821-1043

Next meeting: 7:30 PM, Monday
- - December 21,1987 .

PRESIDENT &
If you have seen our meeting
notices on the TV cable bulletin

boards or the local newspapers, you

can thank Jerry Boyer who made the
contacts last month. He is setting
up a reqular mailing to let the
media know we are alive and
struggling. e e P

Volunteers are.still needed in

 :..0other areas such . as disk or cassette

libraries, - software evaluations or
demos, hardware demos, etc. IE
these areas might be of intrest to
you why not leave your name and
phone numbex with our sacretary and
we'll get back to you. The clubs!
computer should be back at the
meeting this month and available for
use. It will be kept by members who
expect to attend regularly.

At our last meeting several new

~disks were added to the libraries
including 10 npew disk wutilities.
The librarians are going to try to

brepare a list of our software. We
also had some further updates on the
mini expansion system.

Don't forget, members can use

or
Just

for selling
equipment,
Copy or a TI
meeting, or

Editor Jack

this newsletter
- swapping computer
turn in typewritten
Writer disk file at a
transmit the data to
Zawediuk via modem.

Ira Lieberman

. i‘x

LEHIGH 99 '"ER COMPUTER GROUP
Conference Room A-D, Second Floor
Sacred Heart Hospital
4th and Chew Streets
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Every month our bulk mziling of
newsletters pays off more. Among the
eighty plus newsletters we received
this month there were three from user
groups we had not received from
before. ’

The first letter is from the
MOArk User Group of Springdale, Ark.

It lncuded reviews and comments. The

‘""sécond was from the' Great Lakes Group

in Roseville, MI. covering asorted
articles and a swap corner. But the
third new one is the best I've Seen
in a long time. It's thé CHICAGO
times. We received two issues, the
Super summer issue, a seventy five
bpage book just packed with reviews,
programs (in basic, assembly, c399, XB
and pascal), articles on {high res
graphics, the GENEVE, basic and XB
programing), and on and on. There is
even a Computer Shopper index for all
TI articles in 1986. The September
issue has forty Five pages of the
sSame great stuff.

As usual the packs of
newsletters are avalible from the

" secretary for a five dollar deposit,

refundable when you return them.

T Jack Zawediuk

+
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THE GERNEWVE TS HERE - FIrAaLL Y -

_Part 1t
by Jerry EBavyer

Well, I finally received my new GENEVE, pronounced JIN-EVE.
I had been calling around the country trying to find someone who
had the GENEVE in stock, but every company had the same answer
" We're only taking orders for the GENEVE and you would be about
number 130 or so. We’ll be shipping them out about 20 a week,
which would mean about an 8 week delay." This wasn’t good enough.
I read an advertisement in MICROpendium $rom " INNOVATIVE
FROGRAMMING ". They stated that they had the GENEVE in stock: I
called them immediately (8B0D)2355-2935 . They said they had quite
a few units in stock. I ordered it with the Enhanced Keyboard and
% days later UPS delivered it, which seemed a miracle.

After reading the massive manual that came with it, and
hooking it up as instructed, I scon discovered that nothing
would work like the manual showed. I called Innovative
Frogramming and talked te Galen A. Read, which was what MYARC
had instructed me to do. Mr. Read was very curtious and attentive
as I explained my problem. He said that the package must have

been X-rayed and the software messed up. He stated that he would

‘immediately send me ancother set, and I was to return the
defective disks to them. Well, in Z days they arrived in the

ﬁ‘mall; Needless to say, eyerything worked fine. Now that was what

8

-"Jg

eyerything was working. I was pleased to see that he was very
concerned about me and my problems. He showed what TI people were

made of; no matter where you go .

The 41rst thing you have +to dn is to transfer all of your
modules to disk programs, much the same as Gram Kracker. In fact,
any modules saved from Gram Kracker, will work on the Geneve. The
Geneve doesn”t have any provisions for plugqing in your modulec.
What they supply is a program called Cartridge Saver, which runs
on the TI keyboard. It is a very easy and very fast. I saved 40
modules to disks in less then 1 hour. I had the Widget cartridge
expander which made it a little easier but the program wmrPs w1th
out the W1dget as well. © . .o i : -

The ADVANCED BASIC that comes with the Geneve is only a copy
of MYARC?S EXTENDED BASIC II set up to run in 80 column fermat
with a few new commands thrown in. I had a 1ot of trouble running
my extended basic programs. They would simply lock up the
computer and I would have to turn it off and start all over
*again. This was remedied by loading my Extended Basic program
{(saved to disk) and then running the XB programsa. No more lock up
problems. MYARC will be sending out copies of ADVANCED BASIC when
it is finished. The M-DOS and the MY-WORD programs are also not
the final versicons. They also will be sent out along with the
FASCAL interpreter that I didn’t receive.

This article was written with the MY-WORD word processor
that’s included. With 80 columns on screen all the time, 1t°s a
blessing to use. As I progress with my GENEVE , I°11 try to find
time to keep you all posted. By for now.

ES-N o)

17d call service. Mr. Read called me a day or so later to see how «~"



- dedlin

-« refer to files doso b
_husber between 0 and

FILE PROCESSING

Reprinted from
SNUGLETter

File processing on the T1 is not as
difficylt a3 you wmight believe. The
hardest part for ae was figuring out the
*erzaples’  that were 1n the owner’s
:aquaf. They ali weat sosething like

hiss

100 CPEN B2:7L51", INTERNAL, [MPUT,FIXED

-

= pragraa [ines

290 CLOSE 42
300 END

This, in IJ opinion f3lls under the
heading of "poor docuaentation®. What was
left out was the eost isportant part' |
tried and tried to get ay cosputer to
process files. 1 failed because [ dide't
knaw what to tell the coaputer to da with
the files once it was cpea. 1 couldn't
qet past the sental block that told me

file progessing is  different  from
programaing'. In fact, prograseing is
just a fore of file prucessing.

The TI 99/44 handles ALL input and
output through files. Most of the tise,
wt are cospletely unaware that we are

with a "file” while pragran:ing.
I-119 of the User's Reference Guide

Page
"RLL TI BASIE statesents which

states

«oufile nusber Q referc to the keyboard

and streen of your computer and is alnays -
Since file O is always

accessible., .,
accessible, statesents such "as  PRINT,
INPUT, RESTORE, etc. which refer to the
keyboard or screen do require a file
nusber with thea. You can however, write
a statesent such as:

100 PRENT 80:"print this to screen®
and have it da eractly the sase thing as:.
100 PRINT "print this to screen®

You can alse INPUT froa file BO, but

. since file © is always open, stateaents

" like OPEN #0 or CLOSE 0 will generate

" of

an
error sessage, '
BRIl ether apen files aust de referred
to by their nusber. Resesher that this
nuedber s unlr used by the progras to
reseaber which File is which and is not a
part of the file at all. As a natter of
fact, you could open a file with aone
nuaber, grocess it sosehow, close it, and
then reopen the sase file with 2 different
nuster...all this within the sase prograa’
New that I've gqot you thoroughly
confused, i"l1 give you a short sasple
file gprocessing program to try to :Iarxft
what I've been saying, Mast of ws thin

~a file as being a disk ar cassette,
Khile these arg indeed files to the
coepuber, they are by nc seans the onl
ones  we have a?ajlab{e. This  shor
rograa ogens a file to the Speech
ynihesiger, seis up @ FOR-NEXT lgap ta
prict a couple of sentences to both the

. rrinterl.,

.suiteh between files {0 and 1),
apans of & file -
33 inclusive,®

[ =y ¥ W S v R g g sy Y Y

screen and the Synthesizer, and  then
closes the file.  You will need a TE-2
sodule to run the prograa, If vwou den't
have & TE-2, just change the fi‘e nase in
line 110 fron SPEECH to P10 or whatever
your printer This will give
output to the and the printer
instead,

109 CALL CLEAR
110 GPEN #1: *SPEECH®, OUTPUT

120 FOR Y=1 10 7

130 READ I3

140 FOR X=0 T0 |

150 PRINT 1:34

140 NEIT X

170 NEIT ¥

180 CLOSE ¥

190 DATA THIS 1S A& TEST OF

THE SCREEN AND SPEECH FILES ON THE
200 DATA TEIAS INSTRUMEATS

99/4A KOME CONPUTER. 1T

SHOULD KELP

210 DATA T DENONSTRATE HON

ALL TXPUT RHMD QUTPUT IS

TREATED, AS A FILE BY THE

CONPUTER

In this pragras, line 110 OPEMs a -
file to the spesch  synthesizer (or
Lines 120 to 140 set uE sons
oops to read froa the DATA statemen
Line 150°
PRIKTs the autput to both ocutputs {0 ‘and
ih. - Lines 140 and
laops, Line 180 CLOSEs the coanuter's
association with file 41, and lines 190 to.
210 are the DATA read b[ Tine 130.
The point is that the lines between

requires.
SCreen

110 and B0 are the omes that do all the

wark, Whether you are warking with a file
or  just printing ta the “screen, the
progriasing is the sase. ALl you have to
fo is tell the coaputer khere you want the
data to go to ar to come 4roa,

1r lodi!Finq line 110 froa QFEW
ll:'SFEEEH' QutTPUT to OFEN
Il:'DSKI.TEﬁTFILE‘,UUTPuT. This  will
cause the second output (reseaber that #0
is going te the screen) to go to a dist in
drive l1 under the filenase uf *TESTFILE",
Irl sone other experisents in ling 110
lite w©sing °C51%; °'PI0, or °"RS232'
instead of “SPEECH’, These will cause the
cutput to go - te the cassette recorder,
printer, or sodeo respectively in addition
to the screen. )

{nce you have sastered DUTPUTing to
peripheral devices, the next logical step
1s to learn how to get INPUT froe thew.
Sose devices, such as the printer or
speech syathesizer, by their very nature
are ane-way devices, Trying to get input
from thea wguld sur:lﬁ lead to hours of
frustration. Keeping that in aind, we
will concentrate an the devices that have
teg-uzy coseunication with the coaputer,
The disk drive and cassette recorder are
the prieary devices wa use for  file
storage. My e:perience with cassette
tased files has left &2 sraewhat
dissatisfied, While there are provisions
for storing SEUUENTIAL files on. cassette,
it is a cushersose operstion as best.

4

8 and ' nodes

170 incresent the .

B R

There also seess toc be a bug &n the 1/
routines for incut fros cassette. 1[4 you
do an[ file storage and retrieval $rom
cassetle, keep in mind that the delay
hetwoen fhe prospt:

$PRESS CASIETTE FLAY (S
THEM PRESS ENTER

ind the actual reading of data is lunier
in most cases than the tone leading ta the
data. I have found that if 1 press ENTER
first, then wait for the screen ta scroll
up 1 fine before pressing cassette play
that | have na probless.. If you don't do
this the computer may siss the beginning
of the file and give an error,
Since getlin? input froa cassette and disk
1§ very siailar, I won’t spend any eore
tise on cassettes,
Getting input from a disk file is aleost
the same as szndina cutput to it. First,
¥ou hava to OPEN the §ile to the disk,
his is done exactly the sane as hefore,
except instead of "QUIPUT" following the
file nane, we yse *INPUT". The wards
INPUT  and QUTPBT are two of the 4 sodes
that can be used to. apen a file, The
third, UPDATE, 5 the default tnd means
you can either read fros it or write to
it, If 'you don't specify ome of the 4
U%aﬁff will be assumed hx the
PPEND

computer.} The last mode is called

-and will enly allow QUTPUT to the end of a

file, Llet's look at our program again,
I you haven't alresdy done so chanaa
line §10_to OPEX #1:°05Ki, TESTFILE®,QUTPOT

~and run the _Pr01r1=. T;pe in the new

progris’ below lor acdi

y the old one to
natchl, .
190 CALL CLEAR
110 OPEN #1:*SPEECH* ,QUTPUT
115 OPEN 92:°0SK1.TESTFILE®, IKPUT
120 FOR Y=1 10 7
130 INPUT #2:18
140 FOR I=0 10 ¢
150 PRINT BX:1$
140 NEIT X
170 NEXT ¥
180 CLOSE #¢
190 CLOSE 42

The main differences between this
progras and the first one are that we have
added a second file nusber and nise to the

rogran  (fine 113}, :hanfed the “READ 1%
o “INPUT #2:18, and deleted the data
statensnts at the end of the progran. e
are now getting the data froa €he disk
file that we just saved under the nanz of
*TESTFILE®, and 30 seans the keyboard and
screen, File 10 is an "UPDATE® file, V1
is an "OUTPUT® Ltype file and #2 is an
"[KPUT" type file.

This has been wvery basic stuff so
far, but in order to lesrn CFILE
PROCESSING®, you  must understand the
basizs of how your TI-99/44  ccaputer
cosaunicates with 1t’s peripherals. Once

ou figure cut that the cosputer treats
VEﬁvralﬂs as a file, you -1f; be on your
wiy to writing your own file processing
sartuare. ‘

(GHUBLETter - Deceaher 1534
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ARRAYS AND SORTS

by Jim Peterson

The concept of arrays, and especially of mulci- ,
dinensional arrays, is very difficult for many people
o giasp. The following ls the best explanation thac
1 know of.

A variable name is B8 box in which you store some
thing. Whea you write A$="X" you are telling the
cumpuler Lo "go Lu Lhg bux labeled AS and put the
character "X" in it“. Or, more accurately, "go to the
box labeled A%, throw away any- thing you find in it,
and put "X" in it.”

A simple arvay such as A3{3) &5 & row, labeled A}, of
at least 3 boxes, labeted (1), (2), (3). and maybe
more. When you tell the computer that A${3)="X" you
are again telling it to go to the rov of boxes labeled
A%, find the box labeled (3), and pur "X" in it.

A 2-dimensioral array much as AS{3,3) is & row,
labeled A§, of at least 3 filing cabinets, labeled {1,
and (2, and (3, and each having at least 3 drawers
labeled 1) and 2) and 3). So, you can use A${3,3)="X"
to tell the computer to find the rov of fi1ling
cabinets labeled A$, go to the one labeled (3, and

open the drawer labeled 3) and put X" in it.

&nd in a 3-dimensional array, AS(3,3, 3)-"!" tells the
" computer to Liud Lhe A3 suw of cablacta, find the onc
“ labeled {3 and find the drawer lsheled ,3, and find
:he folder in that drawver 1aheled 3) and put.....

Finally you can write A$(2 2,2,2, 2 2, 2)-"!“ te tell
the camputcr to find row A%; cebinct (2 i, drawer .2
folder ,2 ; paper Z, in 'the folder; line 2, 'on the -

paper; word 2, on the line; and latter 2) of the word!

Yes, TI Extended Basic can handle 7-dimenaional -
arrays, but 1t is not very practicel. Try runming this
- 100 DIM A{3,3,3,3,3,3,3) = and you will get MEMORY
FULL IN LINE 100. Arrays with severel dicensions are
very vasteful of memory. I don't think I have ever
seen a program that used more than a 4-dimensianal
array, and very rarely more than 3 dimensions,

Now then — AS{J)="Y" meana "go to the box lsheled "J",
find the number in i, then go to the rov of boxes
labeted A% and find the box in that row which ia
labeled with that mRumbcr.....”

. And even uoneth{hg as horrible-looking as
ASCY(J),Z(A, B))-”x“ just tells the ¢omputer to -

-: 1. go to boex J and Eind the nusbor in 1&.

--2. go to rovw of boxes Y and find the nusber in box
- number J of that row;

3. g% to box A ond find the nunber $n v

’ v 4. -go to box B and find the number in ft;

5. go to the'row of filing cobinets labeled 2, find
the onc labeled with number A, open the draver labeled

. with nusber B and find the number in it;

6. go to the row of filing cabinets labalad AS, find
the one labeled with the nuaber you found in ¥Y(J},
epen the drawer labeled with the puaber you found in
Z{A,B} and;

7. put the "X" in it!

Simple, dan’t ie?
P

Romember that, in a multidimeasional arvay, only the
last dimeasion holds the value; the others are just
pointers to its location. A5(2,3)=AS(3,3) throws out
vhatever s in the 3rd drawer of the 2nd cabinet of
the AS row, and replaces it with whatever is in the
3rd draver of the 2rd ecobinct of that row, but the
contenta of the 3rd drawer of the 3rd cabinzt are
unchanged.

Also remomber that box X or box X(1) or cabinet drawer
X{1,i) or whatever, contain a O until you put
something else in; box X3 or X3(!) or drawer X$(1.13
contain nothing at all until you put a string value
into them. When you put something in the box, you
throw away vhatever was previcusly im che box. And to
empty a box vithout putting anything in, you put a

in a numeric box or " inte a string box.

Enough, on that subject. Now, whea you have all your
data crammed into an array, the next thing you will
probably need to ds ia to sort it into alphabetic or
numeric sequence.

Sorting is one of the hardest jobs that you can give
to a computer, and one of the things that a computer
ia the slowcot at doing. Yeur TI can figure your bank
balance in a split second, but might take half an hour
to sort your malling list,

Here's vhy. You can sort a bridge hand of 13 cards
iato scquoncc in 13 meves or leas, by eidmply pulling
out each cerd and slipping it back into its preper
place, But, suppose those 13 cards were in 13 boxes,

-and you had to sort them without removing them from

the boxes, except that you could held one card in your
hand? Even if you could figure out the beat wvay, it

- would take you far wore than 13 moves.

. Thdt fs the problem that the éouﬁute} hes. You have "

just. learned that the computer stores ell those values
in labeled boxes; eor file drawarg, mnd thsrefere sust

‘Sort them by shuffling them from one box to another,

e Vb e g

E

emptying & box to shuffle intoe by holding one value in

a temporary box vhile frs value is coapared with the
others to find its proper place.

Of course, you could just set up a new row of empty
boxes, &nd then gsearch through the old boxes for the
lowest value and move that to the first box im your
new row, etc. - but that would double the amount of
memory that the job would require. This would be no
prablen for a small array, but the computer cen sort
small arrays fast enough by the one-rov method ~ it is
the largest arrays that are too slow by the one-row
nethod and would need too much memory by the two-row
mothod.

Many ingenious routines have been written to accom—

s plish these one-row sorts. I have written s program’
called "Sort Watcher™ which erables you to actually

wateh various sorts taking place on tho screen. lt
will also tell you the number of swaps and comparisons

_that werz made.

This progracs demonstrates that the tisme required for a
gsort increasez greatly as the eize of the srray in-
creases, Sorting an array of 20 does not teke just

" twice as long as sorting an array ¢f 10 — it may take

4 times as long. For this reason, sooe of the faster
and more complex sorting routines divide an array inte
smaller segreenta to be individually carted and then

. merged,

After an orray has been sorted, my prograz vill alse
let you change any wvalue in any part of th: array, and
then lat you watch the array being resorted. From
this, you will learn that a sorting routine which is
very fast for a completely randon array may be very
slow for an arrey which is slready almost in sequence!

In facr, ts add juct one additiona! value to a sortad
array, the fastest methed {s the simple “shoehorn™ -
just set up ar empty box at the end of the rov, and
mave each value down by one box until you come to the
prager place for the new value. Continued on PIO

- "
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A sorting routine can be either numeric or alphabetic
depeading on whether the varfable nemes usad are
numeric or string. A numperic sort will be in strict
numeric sequence and an slphabetic sort will be in
ASCII sequence. That means that if all your strings
are composed of upger case alphabetic characters, or
all are lower coac alphabctie charactera, you will ger
an alphabetic sort - but 1f they are mixed, all of the
upper case strings will come before any of the lower
camse strings, because the upper casc ASCIIs are 65-90
and the lower case are 97-122. And 1f you have lover
chse words with capitalized initial letters...t

For the same reason, if you perform an alphabet sort
of strings containing mumeric digits, you will not get
8 numeric sequence — 10000 will come before 2 because
1 has o lower ASCII eode than 2. It would be
extremely difficult to devise a sorting routine which
could sort numeric digits numerically within stringa.
However, if sll the numbers are the same length, such
aa ZIP codes, the ASCII sort will be numeric.

Sorting a multidimension array becomes a very complex
task. If you swap values around without slso svapping
all the related values, you will end up with complete
garbage. Swapping all the related vglues takes time,
and o dimcnaished temporary varimble name is also |
required,

AdAtai e ALl
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Another way around this is te combine the data from an
array into simple strings. or set it up originally as
siople strinygs, and then perform a simple sort hased
on a specified segment of the string. For instance,
you could yse TI-Writer with tab settings to create a

. matling list hsving ficst name at tab 1, second naae
st tab 15. address at tab 25. city at tab 45, state at
tab 55 and zlp code ar tab £3. Then you could sert
inte last-name alphabetic sequence by sorcing on
SECS(Ms(J),10,255), or iate zip code sequence by
sorting an VAL{SEG%${M5(J),70,5)).

When using Ti-Writer to set up such a file, be very
sure to save it by PF with the C option, not by 5F,
and don't leave any blank lines st the end or

elsewhere.

Alternatively, elements of data cen be cremmed into =
atring separated by control codes, end sorted by
position of the code -

FOR J=1 TO 5 =2 READ A% ::+ MS«MSACHRS(JI&EAS :: NEXT J
and then sort on element X by -

SEGH(ME(J), POS(M$(J), CHRS(X) ,1),255)

ANALYSES OF SORTING ROUTINES

by Jiz Peterson

PR
PRI

ISR ~ Ve et

Nymber of value changes made is shown above th? number

of value comparisons made. All sorts vere made on the

= Ei Jim Peterson

e

ANALYSIS OF SORT OF 5 DIFFERENT RANDOM ARRAYS QF 20
RECORDS BY 10 DIFFERENT SQRTING ROUTINES.

P

Nunber of value changes i3 ghown sbove numbar of walue

same portiona of the aame random array. boeeeel °°?P°’1'°ﬂ§f 7 Y . ;
DI TR AR BT B SRR TP R i
Number of records -~ 10 to 100 . ) ) BUDBLE : ) :
' 50 ' - 572 530 564 476 316 :
BUBELE 10 20 30 & 50 60 V0 8O 90 . 372 330 64 a0 S :
B I Ao b ams - - 467 433 435 379 311
SHAKER SWAP 194 185 194 175 152 !
109 311 1009 1855 3195 . L
- 129 117 132 123 131 ‘
sanp $5 152 417 755 1172 209 209 200 20 o
SHUTTLE
S2 130 207 286 356 457 539 642
54 209 464 819 1274 1829 2484 323% 335 311 326 272 224
SHUTTLE _ easy 121 113 118 $9 83
73 224 735 1360 2357 :
318 334 371 392 323
EASY 2783 20 415 813 i 130 139 15% 164 137
102 323 611 979 1267 = .
45 137 254 407 538 298 298 267 290 318
. QuIcK T o v 274 272 244 266 292
) 121 318 480 653 B16 1032 RESORT -~ 1ss 151 154 140 120
. 108 292 &40 613 764 969 -
RESORT SHELL 124 116 121 103 67
- 4 2 7 7
% 80 36 i1 s loo 142 118 139 127 109
SHELL 9 91 99 97 92
35109 206 351 557 633 691 8y o7y WAZEITT
30 52 150 226 364 422 485 581 682 151 1495 148 166 18
WAZZIT? INSERT 210 210 210 210 210
v L 59 184 345 578 775 1005 e ]
. 55 210 465 820 1275 1830 163 155 150 142 126
INSERT 105 97 102 B4 &8
49 126 323 558 917 1203
21 68 235 440 769 1025

Obzervations: the Wazzit? sort 13 one that I wrote, but

I presume it has been done before under some other
name., Some others of these may mlsc be known under
other names. The popular Bubble Sort fa obviously the

OBSERVATIONS: The speed of & sort depends on the degree
of randozness of the flle, or by the distance that each
record is from its correct pesirion, but some sorting
roucines are less affected by this than others.

least efficlent of them sll, even Eor small arrays. The

Quick Sart 1s not very quick. The Shell Sort is by far
the best general-purpose sort vhen the file mey be of
any length nnd degree of randomness,
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ANALYSIS OF ARRAY CAPACITY IN TI EXTENDED BASIC
ANALYSLS OF RESORTING A SORTED ARRAY OF 50 RECORDS
AFTER THE FIRST RFCORD WAS CHANGED TO 222 QR THE LAST by Jim Peterson
RECORD WAS CHANCED TO AAA QR THE CENTER RECORDS WERE
CHANGED TO 222. AND AsA. KLMERIC
’ BYTES
- MAXTMUH LEAVING BYTES FREE
277 ¢n ler  AAA IN LAST  ZZZ/aAA IN NO. OF DIMIMIM TOTAL  BYTES PER AFTER
RECORD RECORD MIDDLE DIMENS ACCEPTED RECORDS FREE RECORD  RUN
BUBBLE '
199 295 242 1 3050 3050 64 8.07 0
99 1275 950 2 84,54 2916 269 8.3 202
SHAKER 1 14,1313 2366 944 9.95 a52
202 204 201 4 7,6,6,6 1512 2511 14.535 2398
100 149 149 5 4,4,4,4,0 168 4459 26 4322
SWAP 6 3,3,3,3,2,2 6023 56,99 5862
244 246 242 7 3,2,2,2.2,2,2 192 1123 121.69 933
- 1274 1274 1274
SHUTTLE
148 148 148 STRINGS —~ MAXIMUM ACCEPTED BUT NOT RUNNABLE
a7 97 97
EASY 1 5900 5900 28 2.002
728 741 740 2 76,75 5700 124 2,055 *
3z 345 37 3 18,17,16 . 4896 158 2.377
QUICK & 8,8,8,7 3583 160 3.259
747 630 781 5 5,5,5,5,4 2000 1022 5.409
686 638 759 ] 4,3,3,3,3,3 912 1580 10.555
RESORT 7 1.3,3.2.2.2,2 432 1450 24.05
148 52 101
98 -, 98 98 STRINGS — MAXIMUM RUNNABLE FOR 1-BYTE RECORDS
SHELL .
154 154 155 1 1682 1682 8464 7.005 50
270 271 272 7 &1,40 1640 8384 7.118 166
WAZZIT? 3 12,11,11 1452 8082 7.606 795
198 198 199 4 6,6,6,6 1296 7022 8.75 497 i
1275 1275 1275 5 &, 4,4,4,48 1024 5572 11.17 398
INSERT [ 3,3,3,3,3,2 486 5676 17.81 3183
l;.s :1.33 igg 1 3,3,2,2,2,7,2 288 L042 32,295 2539

REMARKS - Any array of more than 3 dimensions will cra:
. : . e Lo - with MEMORY FULL if it is not DIMensioned, even
CBSERVATIONS: The simple sorting routines may be better  (1,1,1,1)=1. : :
than the more complex and faster ones, for resorting a L
presorted file mfter s few changes have been made, or :  String arrays can be dimensioned for many more records
o far adding s fev records to an existirg presorted than they will actually hold. . - o
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