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By ¥illiam Hares - Posona (Ca) Valley Users Group

FAS-Tran is a progras | srote (with a little helg from sy friends) for anyone to use on the 71-99/48, It is a Public Deeain
grogras with no copyright. 1 enjoyed writing it and did learn a few things.

1t’s called > FAS-Tran ¢ for fast checkbook totals {or any other tramsactions) where gaa desire totals on esch "category® or
type of item, It’s good for budgeting and income tax totals. It has grosth geieatia into & utility for sany related
applications. You can setup your own categories easily and then enter the data. Data is entered in four (&) categories:

{1} Check nusber lor Tramsaction Ho.) - six digils aaxisue

{2) Date - Any six digit nusber in the MRDDYY pattera {zerpes are substituted for days and sonths mith only one digit).
{3) Catsgory fode ~ 4 twe diglit nusber.

{4) fesunt - Usually expressed in dellars ($), up to eight digits saxiaue.

The data eatry is fast and error free, There is 3 net pay axgis&iaﬁ techrigus {0 autosatically emter recurring asounts.
D/Y-80 file conversion is availabie i your dats is already stored in files of this type on disk. Different types of
listings of all the checks in a file are available including a printout/dizplay/0/V-80 file showing the total asount for each
gategory in the file and all ihe checks/transactions.

Totals sa¥ be saved in the SYLK forsat to load the data inin a Multiplan spreadsheet. The pru?ras has a spreadshest tlpe
apticn. [he sonthly totals of transactions, by category, can be loaded inta a 12 aonth gatrix/file that will provide totals
for each month and year-to-gate totals, 14 the budget option is used, variances to the budget say also be listed.

The curcent progras is liaited to 350 trassactions for the RAN sort, 3800 for the disk sert, and 97 individual categories.
Since the Checks File is updated in the sppend sode, you can 2asily recap your checkbook weekly, sonthly, or whenever you
need to review the telals.

Insteuctions are included in two files on the disk nased $FA-INSTR! and FA-INSTRZ. The instruction files are stored ina
Di5/VAR-B) forsat and eay be printed with TI-Hriter or the Editor Assesbler’s Print Dption. The progras requires Extended
Basir, a Disk Drive, and Expansion Mesory. A printer is highly recossended. To obisin a copy of the program, send your
request to the progras’s author. The details on how to oblain the prograss are autlined below

{1) It your disk drives are double sided, Dﬂi! one disk will be required. If your systes has single sided, single-density
drives, twe disks will bs required to obtain the prograss,

(2) Forward the disketteis), forsatted in a 5D/DS format (Bill cannot handle DS/DD foreat) for one disk or S5/SD if you are
formarding two disks, to the author at the address listed below.

{3% You must forward suificient postage to insure return of the diskettelsi, fny package NOT CONTAINING the proper postage
will never return. The progras is free, sot the postage for the return of your disks,

{4) Take 3 sosent and include twp extra labels. One with your return address and one with Bill Hares hose address, Bill
will siagl¥ have to copy the prograss to your disk(s), place your postage on the diskette sailer plus the extra labels and
drop it inte the sailbox.

Contact the author of FaS-Tran al:
FAS-Tran Prograss
£70 BILL HARAS

6327 HAYES COURT
CHIND, CA 91710
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------------------------

e are happy to announce the release of two sore disks of software froa THE 99°ERG ASSOCIATION Library. Disks 002 and 003
are ready for release. We had to bypass the release of p ograss last Noveaber due to our Librarian’s heavy schedule. Keith
will now be able to handle your request for releases from the Library. Please forsst your disks prior to ;aiiiag thea. Each
disk of prograss being released is in a SSSD forsat. You may forward a single disk formatted in either 550D or OSDD which
:ﬁil.haggle all the prograss being released. If vour systes operates with 5550 diskettes, two disks will be required to

ain the prograss.

As we have previously requested, PLEASE include the return postage and two extra labels with your return address and that of

Keith Felix, our Librarian, inside your diskette sailer. We would appreciate it if your 99°ERS ASSOCIATION Subscriber Nusber
was included in the enclosed correspondence. If you are a receni subscriber, you na¥ also obtain Library Relesse 001 at the

sane tise you obtain releases 002 and 003, Please state in your note to Keiih what foraat you used to setup your diskettels)
and the Software Library Releases you wish to have returned on your disk{s). You may contact our Librarian at:

99°ERS SOFTHARE LIBRARY
C/0 KEITH FELIX

P.0. BOX 32421

SAN JOSE, CA 95152

e e o o 0 e s e e

Jis Peterson, better known as Tigercub Software, has done it once sore. Another disk chock full of utility subprograas
{108}, ALl of the programs are saved in the HERGE format to allow each one #ay be incorporated xntn.znur prograa by simply
typing NERGE and the filenase. The utilities saved as subprograss simply require a CALL statesent with the proper parameters
to invoke their use in a prograa. Each subroutine was saved with high line nusbers to prevent their overwriting the lines in
our prograa. The subroutines are se?uenced so they will not overwrite each other or THOSE ON NUTS 'N BOLTS DISK Wo. L.

he contents of Disk No. 2 include 2 screen font routines, 2{ screen display routines, 3 joystick routines 13 math
routines 1ncludxn3,every base conversion, 9 screen graphs and a printer graph, i pragrann;n gtilities, 4 fize handii
utilities, & two-disensional sorts and sany more prograss. The S{ite for NUTS & BOLTS NO. 2 is $19.95. This price lgélﬂﬁis
both shipping and handling charges. VYou may order both NUTS & BOLYS disks for $37.00 postpaid.

Jis also included inforsation on an additignal bargain available, Tigercub Software is making available a collection of I8
special disks which contain 5 or & of the Tigercub’s prograss. The grograns on each disk all relate to one category. Some
examples of the categories are Proqrallina Tutor, Prograsser’s Utilities, Reflex and Concentration, Two-Player Games,
Tigercub’s Best, and aany more, Each disk is priced at $12.00 each with the posta?e prepaid, The resainder of each disk has
been filled uxtﬁ some of the finest public domain anqrans of the sase category. 1o set the record straxght, Jis stated that
he is not se!!xng the public dosain programs, but has just included thes as a bonus to each purchaser. The prograas on each.
disk created by the “Tigercub® are greatly reduced from their individual catalog prices. You say obtain sore details about
the software discussed above by contacting Jim Peterson at: :

TIGERCUB SOF THARE
156 COLLINGHOOD AVE.
COLUNBUS, OHID 43213

------------------------

857 Software asked us to notify our readers of the reduced prices for their products. The prices were effective January 13,
1986, The price reductions represent the new list price for each product. |

PRODUCT © LIST PRICE NEW PRICE
PRE-85T PROGRANM $36.00
EXPANDED BASIC COMPILER $49.00 $25.00
EXPANDED BASIC COMPILER $59.00 $35.00

WITH GRAPRICS PACKAGE
The firs say be contacted at SST Software; P.0. Box 2; Cedarburg, €I 530123 (414) 77{-8413,

Ve Saom o s v — v e

BLACKSHIP CONPUTER SUPPLY

This firs, in the postcard we received, states it has wholesale pricing on § 1/4° diskettes. The fira’s advartisement also
gfierg_p:nerisupp!v strips with surge protection, disk head cleaning kits, diskette notchers, and diskette storage boxes.
nae disk prices are:

SIIE BENSITY 1-50 5i+

- -

5.28° §5/00 $.69 $.59
350 05/00 $.79 $.49

PC FORMATTED
. AT 1.2 HB $1.99  $1.89
3.5%(HAC} 1D $1.99  $1.89
Contact the firs at P.0. Box 8833423 San Francisco, Ca 94188; (415} 550-0512.
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¥0 LABEL SYSTER BY HEBER 9

You affix a plastic pocket to any floppy disk, write details about the disk’s contents on a handy card, and then insert the -
card into the plastic pocket previously attached to the disk. Change the disk contents, or reforsat ii for new prngrsas,
siaply write the new list of prograss on a new insert card. The BL systes ends the task of attaching and resoving

It also provides a sethod for locating prograss without running a dist catalnsg.

abels.

The price is $19.43,plus $2,00 {or shipping, for 100 plastic pockels, 100 white and 100 color coded inserts. The system is
alsn available for 5.5’ ang 8% diskettes. You are ureed to call or write for a free saeple or forward $5.00 for a Test
Packet from Weber & Sonsy F.0. Box 104, Dept PC-B; Adelphin, NJ 07710: or telsphone (8OO} 225-0044,
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By Doug Sohwer And Ted A, Bear

APL, BABIC,COBOL, PILDT, FORTRAN, FORTH, PASCAL, RPG that are well known and {sore or less) loved throughout the cosputer
ingustry. There are nuserous other languages, however, that are less well known yet still have ardent devotees. In fact,
these little known languages generally have the sost fanatic adsirers. For those who wish to know aore about these obscure
languages -~ and why they are obscure -- we present the following catalogue.

€ - This language is named for the grade received b{ its creator when he subsitted it as a class project in a graduate
prngralaing tlass, O~ is best described as a "low level” prograeaing language, In general, the !aq?uaqe reauxres more (-
statemsnts than sachine code instructions to execute a piven task. In this respect, it is very sisilar to COBOL,

BOGD - Developed ay MIOT {(Massachussettes Instituie of Obedisnce Training). DOBO heralds a new era of :nleuter literate
pets. DOBD coseands invlude SIT, KEEL, 8TAY, PLAY DEAD, and ROLL_DVER. "An innovative featurs of DOBD iz “"puppy graphics®, a
seall cocker spaniel that occosionally leaves deposits as it travels scross the screen.

FIFTH - FIFTH is a precise satheastical language in which the dala tyges refer tn quantifies. The data types range froa CC,
{URCE, SHOT, and JIGBER to FIFTH (thenmce the nase of the langua 335 LITER, HAGEUN, and BLOTO. Comsands refer to ingredients
such as CHAﬁLIS, CABERNET, 61N, VERWOUTH, VODKA, SDOVDH, BOURED g'uﬂﬁéﬂiﬁé, CODRS, BUD, EVER-CLEAR, and WHAT_EVERS_ARDUND.

The sany varsions of the FIFTH language reflect the sophistication and financial status of the user. Comsands in the elite
dialect inrlude VSOP, LAFITE, and HAITERS RECOMMENDATION. The GUTTER dialect coesands include THUNDERBIRD, RIPPLE, and HOUSE
RED. Th- GUTVER dialect iz a particular faverite of frustrated FORTH prograssers who end up using this language.

LAIBEATK - This 1anguapge was developed at the Rarin County Center for ¥7ai Chi. Hellowness and cosputer programming {now
defunct}, as an alternative to the sore intense atmosphere in the nearby Silicon Valley. The center was ideal for
prs?raaﬂers who liked to soak in hot tubs while they worked. Unfortunately few prograssers could survive because the center
outlawed Pizza and Coto-Cola in favor of Tofu snd Perrier. Hany eourn the deeise of LAIDBACK because of its reputation as a
gentls and non-threatening langua?s since all error messages were in lower case letters. For exasple, LAIDBACK responded to
syn@a; errors with the sessage; "1 hate to bother you, but I just cannot relate to that, Can vou find the time to try it
again?®

LITHP - This otherwise unremarkable language is distinguished by the absesce of an *3* in its character set. Prograssers and
users sust substitute "TH". LITHP iz said to be useful worthd prothething. This language was developed in San Francisce.

RERGAR - This lanquage was also developed in California , but is now widely used in Washington, D.C. It is the current
subset of the international buresucratic lanquage knosn as DOUBLESPEAK. cosmands include AEVENUE ENHANCEMENT, STOCKMAN,

AP _MEIMBERBGER, MALCOWE DALDRIDGE, CABINET, CHOP HOGD, LAYALT and SUEMARID. WAIT and BURFORD havé been removed fros the
comgands while there {5 a current effort to add AEESE, The operating systess used is NEW_RIGHT and the designated mewory is
THE_RANCH, The coepile SCEMARID iz a compile with NANCY followed by a link with BONIG resuliing in a SNODIE. HIE
{oragrag hugs) are resoved with the GRANADA coseand, & REAGAR prograe cosmsnces with LANDSLIDE AND terainates with SENILITY.

FERE -Nased after the famous French philosopher and mathesatician Rene DesCaters, RENE is a language used for artificial
inteiligence. The lanquage is being develuped at the Chicago Center of Kachine éalitlcs and Prograseing under a grant from
the dane Byrne Victory Fund. A spokesman described the language as, ®Just as great as dis {sic) great city of ours.” The
center is very pleased with progress i date. They say they have aisest succeeded in getting a VAX to think, However,
spurces inside the organization say that esach fise the sachine fails to think it ceases io exist,

SATRE ~ Hased after the late existestiasl philosopher, SATRE is an extreeely unstructured lanauage. Statesents in SATRE have
ng purpose; they just ars., Thus SATRE prograss are ieft to dedine their nwa functions. SRTRE prograsmers tend {o be boring
and depressing ané are no fun al parties,

SIHPLE - SIWPLE is an acronyve for Shesr Idiot's Haﬁapargsse Prograsming Linguistic Environsent. This lapgugge, developed at
Hanover Callege for Technolegical Misfilts, was designed tn eake il iepossidis to srite code with errors in it. The
ata%zménts are, thersfore, confined to BESIH, EMD, and 870P. WMo saller how you arrange the stztesents, vou cannol make a3
syatay ervor.

SLOBOL ~ SLOBOL is best known for the s§£edg or lack of it, of the cospiler. Although sany cospilers allow you to take a
coften braak while th@g toapile, the SLUBIL cospiler allows vou te travel te Dolusbia to pick ug the coffee.Farty-three
programsers are known to have died of boredos sitling at their terminais while waiting for a SLOBOL progras to cospils.

YRLEDL - Froe its sedest begiﬁﬁiafa in Southern California’s Ban Fernando Vallav, YALGOL is enjoying a drasatic surge of

gagular:ty across the indusiry. ﬁéi%ﬁt cosaapds include REALLY, LIXE, #ELL, VRkhOH. Variables are assigned with =LIKE and

géﬁéﬁ%LY pperators. fther operatars dnclude the California Esuisans, 8% and HOWAY. Repetitions of code are handled in FOR -
0Ens,
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& sasple progras is shown below:
LIKE, YEKNDW (1 KEAW) START

IF PIZZ8 =L [KE BITCHEN aND
&l =LIKE TUBULAR &0
ggéﬁE? BIRL  +LIKE GRODVISRAY(FERSURE) S92

FOR I =LIKE 1 YO GHSHAVEE 100
DOMAl - (DITTV882
BARF (I} =TOTALLY GROSS(BUT:

LIKE BAG THIS PROGRAH
REALLY

LIKE TOTALLY (YASKNOW)
{HESURE

60T THE HALL

VALGOL is characterized bz its unfriendly error messages. For sxasple, when the user makes @ systax error the interpreter
displays the sessage, “BRG RE WITH 4 SPOON!II®®

This bit of husor was copied fors the Rearillo (Texas) 99/4 Users Group newsietier of Novesber, 1983. They copied the
_ article froa an unspecified DEC Users Group newsletter. , ‘

A 1 e w0 G S 0 S 03 S

By Edgar Dohsans

fn interrupt is an externsl seans of interrnptin? the current seguence of operation shich 3 cosputer is swecuting. Soae
interrupting scheaes are software controlled {auiti-tasking operating systess for example) while others are triggered by soee
kind of hardware sechanisa. The THSY90C provides for 2 nos-saskable hardwars interrupts and up to 14 levels of saskable
1nterrﬁgts. The systes designer has a choice of shether or not to iaplesent all of the ssskable intervupts, but the 2
non-saskable interrupts are available on any systea using the THE9900.

A1l THS9900 interrupts use two consetutive sesory words (15 bits each) as the “interrupt vector®. The first word identifies
the Narkspace ares to be used by the interrupt handler and the second word identifies the eatry address of the imterrupt
handler. When an interrupt occurs, the processor essentially forces a BLEP instruction to the interrupt vector. This passes
the current Workspace Pointer, Return Address, and Status o the interrupt handier so that it can {if it chooses! returs
control of the processor back to the progras that was running when the interrupt sccurred.

The two non-aaskable interrupts are called RESEY and LOAD. VYou are already familiar with the RESET interrupt. This one is
executed every tise you turn power on the console. The power-on logic forces this iaterrupt to be %enerated su the cosputsr
will always be assured of starting at a known location. This interrupt causes the computer to run the Power Up routine shich
initializes VDP RAM, all peripheral controllers, and displays a startup menu. This is alse the interrupt that is genersted
when you press the reset switch on a Wideet.

The other non-saskable interrupt is also available on the TI-99/48 but it is mel full ingleasnted in 2 standard consola.

The RESET interrupt vector uses locations )0000 and 30002 which are in console RON. The LOAD {aterrupt vector uses locations
YFFC and FFFE which are the last two words of addressable sesory space. T sake use of these, you of course nsed 2 seans
of getting access to these sesory locations. One way is with any of the J2X sssory expansions that are available for the
/84, The other way is to build your own external sesory expansion with ROW or RAN. I once built a 24K RON expansion soduls
ﬁi%@ %hese interrupt vectors storad in sy ROM expansion. [t worked just fise and [ eill describe it ferther in s fulure
article.

in addition to the address space to store the interrupt vector, you will need sose seans of generalting the interrupt.
Fortunately TI has sade this fairly sieple for us. The LOAD pin of the THS?9OO grucessur is brought out to the I/0 bus
connector on the right side of the console and a 4.7 K ohe puil-up resistor exists on the tnnguter sother board. This
pull-up resistor keeps the LOAD signal at +3V under normal conditions. ALl that is required to force the interrupt is to
soashow pull this line to ground sosentarily.

The easist uaz to do this is with 2 small sosentary pushbutton switch. Several suitable switches are available froa Radie
Shack (275-1347, 275-1571, or 275-134%), ALl that is needed is a single-pele single-throw {SPST) noreally open (MO}
lon:nt:ry pushbutton switch of sose type. If vou use a SPOT switch like the 275-1549, be sure to wire up the norsally spen
contacts,

The LOAD signal is on pin I3 of the 1/0 bus and al! you need to do is comnect a wire froa one tersinal on your switch to Eéa
13 and a wire {ros the other terminal of your switch to ground. Ground can be found on pins 21, 23, 25, and 27 of the I/

bus connectors, ﬁﬁ{inne of these 4 ?ins tan be used for the ground commection. Then shem you press your swilch you will
essentially be shorting pin {3 (LOAD) to ground. This will aot cause any desage because of the 4.7 K cha resistor shich
provides current lisiting between the LOAD line and +5V power. In fact when vou press gaar switch, the computer will exetuts
a BLHP to locations JFFFC and MFFFE and if thers is nothing stored there vou will prabably have to restart your cosputer so
be carefel about pressing the switch shem you don’t sean to.
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This briags up the question of where to mount or imstall the switch, You can actually install it anywhere that you can gain
access to the 1/0 bus. One freguently suggeste& place is the Spesch Synthesizer. This is handy because you can either glue
{or leave it dangling) the switch under the cover where it is out of the way unless you need it or you can drill a hole in
the cover so it sticks up through the cover. Drilling the hole so the switch sticks up is handy but if you have little
ur:hln?bgho 1ike to poke around while you are using the cosputer {as I do}, you will probably want it a little less
accessible, )

Since I don't always have a¥ Sgeezh Synthesizer hooked uﬁ, I disassesbled the *elephant paw® and soldered the switch to the
1/0 connector that plugs into the console or Spesch Synthesizer, [ sade the.wires long encugh so that when I reasseabled the
unit, there were aboul 2 inches of wire sticking out of the elsphant paw. These wires are undernsath the flex rable and
pressed up against it when I put the unit back fogether, The switch is soldered to the end of these wires and just kind of
dangles under the flex cable. This keeps it oub af the way but handily available whenever I need it.

If you are using some other seans of s¥sten expansion besides the PEB {such as the freight trains, Hicro Expansion Unit,
etc), you van sftill sount a switch as i have described. If the samufacturer has kept his unit fuiiy coapatible, the pins
will be as I have described here. The sketches show how you can locate the desired pins. Looking at the 1/0 bus on the
right side of the console, even nusbered pins are on the ug row and odd nusbered ping are on the bottom row. Pins { & 2 are
on the extrese left and Pins 43 & 44 are on the extrese right. When soidering, be sure to use a low wattage iron (15 or 23
waits), Solder to the pins in & manner that will not interfere with the insertion of the device into the 1/0 connector. If
you are not used to soldering delicate electronic devices, you should probably find a friend who is able to do this job for
you.

if you like, you can solder a small capacitor across the terminals of the smitch to help with debouncing. Something like a
001 or .01 aicrofarad capacitor should do just fine, Radio Shack types 272-154, 272-133, 272-156 are tairly seall and are
not polarity sensitive so theY can be‘instaf!ed in either direction. The capaci%ur is nat absolutely essential, but it may
help isprove the operation reliablity of vour LOAD interrupt.

------

By Allen Burt ~ England

TI-HRITER can be used for such eore than 3ust praducing letters---2 substitute for 2 tvpewriter. In the last article |
described how to sake use of the CONTROL °U° function in the Text Editor mode, This function can be used to extend the
application of the sxstes and to produce integrated documents of words and diagrass. For exasple, it is easy to show a
Histogras {Bar Chart} like this: :

Figure 1

- - - -

Ih}g us:sxége gy§(124) obtained by using *FUNCTION’[F and KEY 'R’ for the verticles and the underline character CHR{93)
-{f an .

A useful tip when doing this tzpe of exercise is that if you place the CHR{124)’s in the appropriate locations and wish to
continue thea downwards from the point indicated by the asterisk - just sove the cursor down to the mext line and press
CONTROL [T and KEY '’ - this copies the line shove onto that line. Bhen you draw diagrams like this, it is better to
insert a nuaber of lines in order to have room to sove arcund.

If you want to insclude a sisple graph within your script, try doing this as shown in Figure 2 below:
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Figure 2

f sore sophisticated graph can be achieved using the above technigues, In the exasple 1 found the 'COPY’ command very useful
because having once obtained the required width - I oaly had to *copy’ down the required nusber of lines using [Control & KEY
'? . Resesber that when you glate 2 special set of codes at the start of the line, the space they occupy will not be
recognized by the printer. That is the printed line will cossence at the location of the first special code, This can place
the nusbers used in the graph in the wrong place. You have to enter ypur special codes at the goxnt.vou wish the following
characters to print. Thus what vou see on the screen is not necessarily what you will get on the printout.
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Figure 3

TI-HRITER can be used to draw graphs as Figure 3 above iflustraies. The horizontal lines are sthisvad by setting the
gr;nter into an underline aode { CHR$(27);CHRS(45);CHRS(1) 1. The line spacing is set te 7/72° { CHRS (2715 °A°;CHRS(7) 1 -
his approzisates to 1/10° If a 29&8!&5@ RETURN 15 plsced at the point whers the line should finish, the grinter will dras
a line to that point. The verticle lines are drawn by using CHR(I28) - Function "A". #s the printer normally priats at 1o
characters to the inch, this will preduce a grid of roughly §/10° squares.

There ars two points te sateh using this procedere:

(1) If you do not want the underlining to start at the beginning of the printer line, the underline code sust be placed st

the the start of each line and cancelled st the end of each line befure the corriage return. There is aacther seans ot

achieving this and that is to set the left hand margin to the ¢ &iraﬂggfgitiea ion BERINI printers this is )

%¥R§§§%. H‘;gggéni - n being the celuen to start printing . THIS CAN ORLY BE DONE USING T PRINTER COBES, NOT BY BETVING
" ‘| -

{2} The second point is that ssm g;inters do aot aii?a the charscters in a Bidivectional ande. VYOU GRE ADVISED IN THE
TI-MRITER HAMUAL THAT FOR TABULATION IT IS AIVISABLE 10 SET THE PRINVER YO & UNI-DIRECTIONAL PRINTING MOBE.

Figure & below illustrates how & line will appesr on the 4R screen.
4 AR S I E R SR AR R L AR AR R E R
#
! Bctual point where the printing will start.
Figure 4
PASCAL_NOTES
8y Edgar Bohasan - 380 Users Grogp UG
This sonth we will digcuss the use of the Pascal Enagiiar. If you plan to cospile vour own Pascal ??ﬂg?ii&, you should have
at lsast two 58/SD {or eguivalent) disk drives. BNhile it is possible to configure a sysies that will aliow vou to periors 3
ligited asount of cospiling with only 1 SS/S0 disk, ! do not recossend it. The hassles and frustrations are not worth the
results. Before you can coapile a progras, it sust exist in source fore es 2 text file, Regardiess of shat you plan to
call the final compiled grugras, I recossend that {nu nase the saurce §ile SYSTEW, NRK.TEXT until it is cospiled and tested.
Ehile this is not absolutely necessary, it does ailow sore cenvemient use of sose of the inherent P-Gystes festures.
Fros the cossand line of the P-Systes, press U for Cospile to load the Cospiler. The screen will display the esssage

Cmilmg- s
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while the Cospiler is loaded, I a file called SYSTEM.MRK.TEXT exists, it will be automatically coepiled and the P-code
grgdugeﬁ is savad as SYSTEN.BRK.CODE, ] ) ) ] 2
his is the first resson to use SYSTEM.MRK.TEXT as the nasme of {uur sgurce file. Since the compiler autosatically looks {or
@ file with this nase, it sinimizes the effort required to get the coepilation process started. If the compiler cannot find
such a file, it will graant you for the file to be cospiled, Once you tell the cospiler where the source or text file is
located {for exasple 1f the source file MYPROG,TEXT is on drive 2, the proper response would be #5:NYPROS), you will be
prospted for the target code file. You can type the sase response if you like (for exasple a second response of $3:MYPROG
will cause the target code to he placed in HYPROR.CODE on drive 2. Howsver, if you just press {return) in response to the
codefile prospt, the target code will be placed in SYSTEM.¥RK,DOBE, .

ghile the compiler is running, a suseary of its prooress and any error aessages will be displared on the screen. When the
cospilation is finished, you will be returned to the P-Systes prospt lime. You aay then compile ancther program, test the
prograa you cospiled, or execute sose other P-System activity. ‘

0f course this assuses that your cospilatios finished without an¥ errors. 1f an error is detected, the text surrounding the
error is ﬂxs?iayed and an error pusber is displayed. 14 the SYSTEN.SYNTAX ¢ile is on line, then a descriptive error message
will be displayed. 1 the @ and L options are set, then the cospilation will continue, but if the G and L options are both
off, you will de given the option of typing a space, a <{return), or an E when an error occurs.

This brings us to the second advantage of nasing your source file SYSTEW,MRK.TEXT. When an error occurs and you want to
correct your source file imeediately, all you have to do is press E and the compiler will be exited and the Editor will be
loaded, If SYSTER.WRK.TEXT exists, it will be loaded, and the editor will automatically place you at the spet in your source
file where the error was detected. If your source file has some other nase, you will have to answer proapts both for loading
the file and for saving it when you have finished editing the file.

After editing and saving your source file, select C fros the P-Systes proapt line and start the tospilation process over
again. Repeat the editing and compiling ?rucess until all syntay errors are resolved and the coepiler runs to cospletion
without cosplaining. Then you will finally be ready to run and test your progras.

He will continue our discussion of the Cespiler in the Warch, 1986 Pascal article by leoking further at sose of the
cospile-tise options avaiiable.

e e 2 2 2 5 5 A s 20 s 5 9 2 e 2 s e 8 e e e

Bavid S&éitz Steven Schusngels; Ron ¥
o sst Softeare, Tnco | T

In 1983 == doveloped 2 basic compiler for the TI-99/44, Befare the cnding could begin, we had to do an extensive study of
the 44 consple. Because of the limited mesory of the consnle, we had to decide which cossands were absolutely essential to a
cospiler, and which could be left out. He found out which comeands were efficient, and which should be avoided. In this and
futurs articles, we will share this inforaation with you.

In this article we will first outline the development of prograssing languages and then present a study of computer tises for
T.I. Basic cossands and the S57 Basic cospiled coseands. Finally, we wiil present sose exasples.

Early computers evaluated, through hardware, a limited nuaber of instructions. The programser would code by writing a series
of zeros and ones, This prograe, coded in what is known as sachine language, would then be put into sesory and executed,
Hachine language allows you {o write very eéficient prograes. However, prograssers found it difficult te code and debug in
gachine iangna?e. To make the process easier, prograsasrs began using sysbols for each sachine instruction, which would
later be translatad into sachine language. Such 2 syabolic (sneusonic) lanquage is now called assesbly language. These
assembly languages have many of the sase advantapes and disadvantages of sachine languages. However, 1t is sopeshat easier
to write and read prograes in assesbly laaguage. ?raﬁraasz known as assesbiers, ars used to transiaie code written in
asseably language into machine lanpuage. The assesbler often outputs the machine languaae translation {(object prograe) onto
a secondary storage device. Another prograe called a loader, places into sesory the sachine language translation of the
user’s progras and then transfers control to id.

Later, high level lan?uages were developed that were grocesseﬂ by programs calied interpreters and cospilers. Basic, for
exa;nie, is often isplesented by an interpreter. With BASIC, it is easier to write prograss, but Basic is slow in execution,
The reason is that the interpreter is a progras that treats the user’s prograe as data. Tha is, when a Basic program is
exscuted the Basic intergreter must, every tise a cossand is ancountered, {ranslate the cossand into machine language. As a
result the same statesent may be translated several thousand times in the sase progras.

o increase speed, cospiiers are often used in place of interpreters. Basic cospilers are also available. Basic cospilers

convert a basic program directly inis a machine language prooras, thus giv1ng you the power and speed of machine language
without actually having to write the progras in sachine language. The following steps are perforsed when a progras is

cospiled and execulsd, .

f. The prograa writien in Basic {source language}, which is called the source progras, sust be entered into the computer.

2, The transiation progras, called a cospiler, is usually in the coeputer. The cospiler yses the source program as data.

3, The compiler then translates the source progras into 2 sachine language program equivalent to the original progras. This

g{n r?u ,lﬁtztk is the output of the cospiler, is called the object prograe. The object program often is stored on tape or
isk for later use.

i.d At exgcgtiun time the object prograe is loaded into sesory by a prograe called 2 loader, froa a secondary storage device,
and executed.
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$ith a coagiler a progras aeeds to be trapsiated only once. Mith an interpreter it must be tramslated zach tiee it is
executed, With an interpreter a statement say be translsted thousdnds of tises. Thus a cospiler is preferred over an
interpreter anvtise speed is isportant.

The three of us were often using the TI-99/4A for scientific cosputation. However, we soon found that T1 Basic wes too slew
for large probless. After experimenting with asseebly language, we suoa found that the 43 had a awerful provesser,

* er, we also found it took a great deal of effort to code large probless. #After checking with T and discovering taez
m{g& going to write a Basic compiler, we decided to writs our oen. The resull of our effort is the S57 EXPANBED Basl

To sake the sost efficient use of the TI-99/48, we placed all Hc&tiu% noigk arrggé into the Tl consele sespry. The mechine
language code is giaceﬁ iato Nini-Nemory or Expansion Nemory, The 85T EIPANBED BaSIU COWPILER GVSTEM provides many of the
advantages of both Basic and sachine langusge. The SST SYSTEM is cosposed of three (3} aain gragrgasz & Cospiler, a Loader,
and an Editor. The Editor is designed to allew you to write and debug Sasm,gmqrm using the editing snd debugging
features of 71 Basic. Once the basic progras is found to be corrpct, the Editor progras is run and the Basic prograe is
storad on disk for cospilisg. The cospiler them tramsiates the Basic code into sachine lamguage code and steves it
peraanently on disk, Snytise the progras is to be run the loader will losd <t inte seswry and cause it to be swerutad.

#hile studying assesbly langueage, we found that fluating guint cosputation is extresely slow. This is because the 44 works
only in eight (8} byte flosting point arithmetic. While this provides ?reat accuraty, it sise cawses slow execclion. This
execution is slow, whether you access the floating point routines fros 11 Basic or mmzz language. Thersfore, to lncrease
the speed and eéficiency of yaur gfogras w2 have included the option to code integer aritheetic. The TI processer hes
integer addition, subtraction, au ti;ﬁlicahm, and division coamands. These instructioes are extresely fast. In fluatisg
eint, these operations sust Ly done by subrectines, and are therefore slow. In addition, an gnteger variable reguires only
%o (2) B{tes while a floating point variable requires sight (5) bytes, The GRON routines like SIN or COF are sxtresely
:}l::e and i?& tise is caved in Asssably Language over Basic. It may be worth the effort to write yowr awa routines for
cosputations.

Table I containg a study of ¢ ing tises for soms VI Basic and S8T EYPANBED BASIT comsends in sillissconds. The metheg

used to obtain the nusbers is similar to that described by Juhm Bow in the Hoveaber, 1983 issue of the P3°ER BORRIINE. The
sain difference is that we used a FOR LODP of 30000 instesd of 1000, & sta? watch was gsed to record the tides, 4s you can
see from the table, the integer cosmands and graphic cossands are fast, shile the ficeting point 2nd GROM reetines are slow,

TaRE !
CONPUTIWG TINES FOR 11 BASIC M@ SST BASIC SPERATIONS IR HILLISECCNDS. (A}
GPERRTION 58T Tt % §87 FASTER
485 . g.11 1.5 &3.2
CHAR 4.0 i13.6 28.3
COLER 0.32 47,6 147.0
GUHAR - 0.32 47,8 147.0
VCHAR 6.32 48,0 30,0
IF ¢.03 4.0 133.¢
INTEGER + 4,03 3.0 L6680
IRTEGER - 2.03 3.9, 164.0
INTEBER / ‘ 0.17 8¢ §2.0
INTERGER ASSIGRAENT §,03 3.¢ [30.0
FLORT ¢ 1.2 5.0 §.2
F{.eér bad 1-2 5.6 ‘-2
FLOAT ¢ 1,37 &0 4.3
FLEAT / . 8.0 2.3
FLOAT ASSIGNMERT 0. ¢ 4.3
470 REYT L8
EXP T 140.9 170.0 1.2
CALL POSITION 0,63 3t.0 41.7

(SPRITE 8, RoW, CoLUM

fnother exasple of how slow the GROM rostines are is the involution routine {i.e.; albl. It tures cut thab akb takes 362 &s,
while the eguivalent operation expib$logiall takes only 35! @s. That i, to save tise you shouls use espibiSlogiall, nut a&d.
It b iz an integar, ald takes only &7 ms or 244 takes &7 es. However, 2828242 takes oo y I3 8. Again, von should net uss
iavelubion if b is an integer, but sisply repested sultiplication.

To really decrease cosputing tiee, it is best to use as such integer arithsetic as possible, With the SST BASIC DOWPILER,
ot can do integer arithestic by sisalxsusing an § syebol after a variable nase. Hhenever the compiler sees an § syebol 1t
ows it aust do iateger arithestic. @ exasple of the spesd of integer arithsetic, consider the following progrses:

100 for I=t T0 30000 0D LET Ie=!
200 BEIT | {0 LET J@=30300
300 S0P 120 FOR l€=18 7O J8
130 MEXT If
o 140 sTOP
TINE: 84 SECORDS TiHE: 1.25 SECONDS

{MDTE: Yhe SST Expanded Basic Cospiler requires that you define all variables and constants at the beginming of the progras.
this is done to increase the efficiency of the cospiler.)
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fnother exasple is one which appeared in the March, 1980, BYTE MAGAZINE. 1t is a rugran te %enerate riee nusbers, and is
often used as a bencheark prnaral, The prograe was originally run in Basic on a TRS-80 cosputer. It took 8 hours, 12 -
sinuiss to check the first 10000 integers for prise nuabers. We ran this program in TI Basic for over 4.0 hours and it was
nowhere ngar cuogietiun, The compiled version took eleven {11} sinutes and twenty (20) secends te run. The tollowing
prograe was written to check the first 1000 integers.

§ST_BASIC PRINE_PROGRAN

T o 2 e 1 2 2 T o 2

100 LET (8=4 230 lesiete .

110 LET E&=1 233 REW FOR 7.1. BASIC
120 LET Ké=i000 235 REW SHOULD BE

130 LET 78=5 237 He=INT(hE/18)

140 LET ag=i 240 Ne=Re/le

150 LET Ne=i0 230 Ne=NEy1g

160 LET Da=] 260 Ne=A@-HNe

170 LET Be=2 ! 270 IF Ne(=0 THEN 300
180 LET (e=2 280 HEXT 78

190 LET Ae=Le 10 he 290 PRINT A

200 Ag=f8+Ea 300 KEXT A@

210 De=pg/ce » 310 5T0P

220 FOR Z8=B8 10 De
TINE-TI BASIC: 1333 SECDRDS vS. S8T COWPILER: 18 SECONDS

The foilowing bencheark progras appeared in the January, 1983, issue of CONPUTE,; "MK Is Coning' by Toa R. Halthill, The
progras is a hubble sort.

100 PRINT “CREATING ARRAY® {00 LET A$="CREATING ARRAY®
110 DIR A(150) 114 LETB$="GORTING®
120 FOR J=1 70 150 120 DIN AB(150)
130 Add)=1al-d 13G LET E8=0
140 NEXT & 140 LET Je=p
130 PRINT °"BORTING® 130 LET Ké=1
160 EX=0 160 LET L@=130
170 FOR K=0 70 14% 170 LET H@=i51
180 IF AUK) XRIKE1ITHEN T+A1K): 180 LET ARB={
alki=atk+id: AK#EIsT: EXsL 190 LET ABB=149
190 KEXT K 200 LET Xe=0
200 IF EXQ0 THEN 8070 180 210 LET ve={0
220 LET 7@=0
230 PRINT A
240 FOR Jé=K& 10 Le 250 AglJe)=hHa-Je
260 KEXT Je 270 PRINT BS
280 te=aae 290 FOR J2=4A8 T0 ABe
300 Y@=Jae 310 Y@=Ag(Je)-Ae{Xe)
320 IF Y&{=0 THEN 370 336 E=pg{Je)
340 AB(JE)=pR(XE) 330 AB(Xe)=18
360 E@=Ke 370 NEXT g8
380 IF ER=00 THEN 400 390 6018 280
400 510P

The tiess in sinuies § seconds ares

SST EXPANDED BRSIC COMPILED with inte?er aritheetic
SST EXPANDED BASIC CONPILED with 4loaling point arithastic

0:
4
184 PC :
SOLDSTAR MSX bt
APPLE 11 PLUS b
4PPLE I1 PLUS 62
COMMODORE VIC-20 b:
168 PCir b
CONMOBORE 64 7
COMMODORE 8032 s
TRS5-80 COLOR COWPUTER 8:
COMKODORE 16 f:
COMNODORE PLUS 4 f:
ATARI 800X 8:
9200

ATARI 80O

T1-99/44 BASIC 12:38
fis you can see the SST EXPANDED BASIC COMPILER greatly isproved the perforsance of the T1-99/4A. A coepiler could alse
igprove the tises of the other cosputers. IN MARCH, 1983, 99er or HOWE CORPUTER RABAZINE tuday, there was an article cailed
*fiatriy Huncher®, §¥ Cheryl Bhitelaw and .the HCK 5tadé. fhe article contained a prograe to soive the sisuitaneous linear
equations, ¥e sodified the prograe to handle up to 21 eguations in 20 unknowns, and then cospiled and ran the prograa to

cospare cosputing times, We ran one systes of four (4) sisulianeous equations and ancther of eleven (11) sisultaenous
eguations, The 4x4 systes fook eight (B) seconds in T.1.

31
03
43
20
24
3
34
39
02
16
01
35
36
a3
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ﬁasxc and less than one second when cespiled. The lixii systee took 125 secends in V.1. Basic ang il seconds for the
ogras. The cospiled progras is over 11 times ¥aster, act includiag the iﬁﬁg pre-scan tise in ¥.i. Basic. The

SST Ex?auﬁan BASIC progras follows:

70 LET Ré="INPUT K°

73 LET Se="INPUT ﬁ(!zl)a

80 LET T$="INPUT RHNS®

83 LET Us="SOLUTION I5°

90 LET Vé="RON = °

:§ LET We="N0 UNIOUE SLBUTID

100 BIN A(21,21)
110 oin x(zif
126 DI8 821

130 BIN 7(21,21}

160 LET T+
170 LET Ad=t
180 LET M@=i
190 LET le=t
200 LET Ae=}
210 LET Jé=i
220 LET K=
222 LET Le=i
224 LET Te=i
736 LET He=i
240 LET Ale=t
250 LET CLe=i
760 CALL CLEAR
23 PRINT RS
27 REN IHPUT & OF EQUATION

779 1HPUT M8

275 PRINT §8

277 REM INPUT RATRIX
280 FOR le=AR T Ne
785 PRINT V8

288 PRINT I8

290 FOR J8=A8 T0 N8
300 INPUT a(lede)
310 2018, i0)-Ati, 30
20 NEXT

350 NEXT 18

335 PRINT T8

S37 RER 1NPUT RIGHT

330 INPUT BUIG)
340 MEXT 18
370 £OR ta=A® 10 Ne

§10 Te={e-L8

420IF T8{s) THEW 424

432 6070 43¢0

424 IF T@r=0 THEN 500

438 é§K§§L§§=E€i&,L§$I€t§,L

540 FOR He=a@ TO N2
450 TE=HE-L 8

§40 IF T8(=0 THEW 448
$42 GOTD 470

458 IF T@)=0 THEW m
§70 THI(KE, @187 (Le, K8
480 z(xe né)-ux&,aém

sacv eesxs xe
510 FOR #8=48 T0 Ne
570 Te=N8-18
530 OF TEC=0 THEN 53¢
532 6070 540
334 IF T@)=0 THER 560
540 T+7(L8,L0)81(LE, K}
550 Z(Le,mbr=a-1
560 NEXT M@
70 HEXT L8
575 PRIKT Us
577 REN SOLUTION VALUES
580 FOR 1€=8E 10 NE
596 1{i81=@
500 FOR Je=AE T e
410 zameg‘;esmae;
azs; Y(18i=k (18147

¢ NEXT J8
640 PRINT X{1@}
450 NEXT 18
450 58T 900
465 REM SHITCH RONS
870 ALE=L8+AR :
480 FOR CLe=ALE TD W@
890 IF zxcw,wwu THER 696
492 §0T0 7
694 IF I(CL& L6} M) THEN 890
700 FOR Re=AR 10
710 AZ=1(L8, ssss
720 7iL@,K84=1(CLE, N8}
:ﬂs 1iCLe, Kei=al

o BEIT B8

I
?59 aB=piLe)
760 Bllg=iiE:
776 BlLLEI=AR

380 IF 7{L8,L81<=0 THEN 384
382 60TO 390 780 G010 390
388 IF m,e L8))=0 THEN 670 890 NEXT (L€
390 2(L8,La}sAR/1(L8, L8 895 PRINT W$
400 FOR Ke=qe 10 N@ 900 STOP

Ia future articles we will discuss sore of the {eatures of the Expanded Easxc Cospiler including the differenves between
Extended Basic and S5 Expanded Basic,

A_CONDENSED BISK CATRLOD PROGRNY
By Jdcha Reody
EDITOR’S ROTE: John has given persission for us to print the i:stxng ot his progras. If you wish 3 esggiaé the prograe,
&

forward a forsatted 85/S0 in a mailer with the return postage included te our letterhead address. [ will place & copy of
Jdobn’s Condensed Disk Catalog on vourtr disk snd return it by mail. Thank vou. Don Veith, Editer.

160 . CONDERSED DISK RANAGER
{10 . EXTENBED BASIC
130 . WRITIEN BY:

890 §=20 s¢ £=80 o: SOI0 1300
?g& PRINT §2:°DISKHAHE= *¢hg

JONN #ODDY QU0 IE 6=t THEN PRINT €O
409 HANSEL COURT ${i3)s¢ GOTO 930
FLORENEE, AL, 35630 920 PRINT £2:TAB(A} ; *DISKNAR
{7051 764-5173 E= *:A8(i,0)
130 CALL CHAR(9S, *FFFFEEFFFE 530 LRINT 32: *VAILABLE= *3F
e s M (0,005 *USED= *13(0,01-F (0, i
FEFEFF7F3F 3FTFFFFFFFFEFFFF®) .
DISK $40 1F D=1 THEN PRINT 82:CHR
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140 CALL CHAR(%OObFFFCOBFAQﬁ

EFFFOSF -

0A0ACAGAOADADA
?ogggggosososososososmm-
150 CALL CHAR{104,°000000000
0001F 1010107F 4040504077 00000
0000000F S080B0BFEO2030302FE
), PRINTER
150 CALL LOGO s: DISPLAY ATY
120 'PRESENTS' 51 CALL SP
i5(§4 96 2,24, 12}z DISPL
A‘! AT{9, 11} s*cokpENsED s :TA
axe)-'Bisx EaTALDGER"
170 FOR 1=1 T8 500 £ NEXT 1
:: CALL MAGMIFYiZ):s CALL L
OCATE (84,40, 125,81 (Jine e
,1xzbt2abas 112i17 it POk 1

1aa CALL DELSPRITE(ALL):: ¥0
R I=1 T0 8 1: CALL COLOR{I,Z

Jihsr NEXT I

190 . sTaRT

200 CALL CLEAR s CALL SCREE

N(15):: DISPLAY AT(2,3):"CON

DENRED DISK CATALOGER®

210 DISPLAY AT(4,3):°1 = CAT

ALOG DISK": ﬂmﬁ%% DEL

ETE FILE*: :TAB(3);"3 = QUIT

220 CALL KEV(O,K,8):: IF K=4

9 THEN 300 ELSE IF K=50 THEM
2000 ELSE IF K=51 THEN 5000
£LSE 290

300 , CATALGE DISK

310 CALL CLEAR

320 DIR A$11,2),d11,2),F(1,2
iy il
és CALL NAGNIFY(4):: CAL S
PRITE(#4,94,2,24,24,85,95, 2
24‘8363? 196,228, 152, 47,95, 2

326 DISPLAY AI(?ISJ"l"TAB!
!}z"2' sTABLISY; 3',7&3(263,

330 DISPLAY AT(12,1): "NUNBER
OF DISK 70 CATALDG®:TAB{B):

*{1/2) 2* 12 ACCEPT AT(13,13

SUIEt-TIVAL IDATE 130y 20"

335 TY$(1)="DIS/FI® s TYS(

2)="DIS/VAR® :: TYS(3)="INT/

FIX® 11 TYS(A)="INT/VAR® 12

TY$(5) =" PROGRAN®

336 ON ERROR 2900

340 DISPLAY AT(12,1):"BISK T

) caza&as*-raa:s: {1238} 1*

: ACCEPT AT(13,151S1ZE(-1)

VALIDATE (1234} N

350 , DPEN DISK

360 OPEN $11°DSK"ASTRS (NIL*,
INPUT ,RELATIVE, INTERNAL

3%0 IF K=B9 THEM T=1 ELGE T=

330 INPUT o As(T 01,341,01,
31,0
390 ruﬁ 1-6 ra
400 INPUT 81 sm,n,m 1,
DT, 1), EAT

810" IF Bstf z»s'- THEN 420
&13 NEXT

120 LLOSE 81
430 IF O=1 DR 0=0 THEW 500
440 DISPLAY AT(12,1): "READY
T0 CATALGS ZHD DISK*:TAB(D)
S VMR

330 0=0 11 CALL KEV{0,K

1F K=B9 THEN 340 ELSE is b
78 THEN 450 ELSE IF K=82 THE
N 180 ELSE 450
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${{3):: BOT0 9
250 Pﬁiﬁf #2'7&8(&)"AVQILAB
LE' ‘F(X 033 "USED= "3 3{1,0

nae ﬁaiﬁ? 82:°FILENANE  SIZ
E TYP pes

970 IF 0=l THEN 5axnr 82:CHR
$(13)3: 6070 99

980 PRINT 52.Tﬁ8ia} *FILENAN
£ SIE TVPE

990 PRINT #2:°_

1000 TF0=1 THEN PRINT $2:0H
R${13)es GOTO 1
1040 PRINT 21 ?AB(A)'

1070 FOR I=OT0°T286°  ~

1030 I Bttoiii"' AND B${l,

1)="* THEN 1210

1035 IF BS(0,1)="° THEN 1105
1040 PRINT $2:B$10,1):TAB(1]
b n(o 13 TAB{16)3TH$ (ABSLL (0

1059 "¢ ABSIC(0,1))=5 THEN 1 -
080

1040 ¥8=" “LSTR$(ELD, 1))
mwmnmmdam)

1080 F £40,150 THEN 1100
1090 PRINT 423 AR5 Y
1100 IF D=1 THEN 1200

1105 IF B8{1,1)="" THEN 0=1
110 PRINT &2:7aB{A):B8(1,1)
sTAB(&+101:D(1, )3 TAB(A+15);
Tyseapsicd,nh;

;;9@ IF ABSIC1, 12)=0 THEN 1

1130 1F €11, =0 THEN 1150
1140 PRINT $2:TAB(A+23);E 1,

03
1180 IF C(1,1250 THEN 1200
1160 PRINT 21 tTAB(AS29) 5 °Y*;
1200 PRINT $2 :: NEXT I

1210 PRINT 32 cuﬁszzmcmu
83 2 3 32 CLOSE 82

1220 5070 200

1300 CALL CLEAR :: DISPLAY A
T13,8! 'Fﬂﬁﬂﬁ? CNOICE® &3 °f
= REGULAR CATALOG FORMAT®: :
'9 = CONDENSED CATALOS FORMA

zsxe DISPLAY ATi9,1):"CHOICE
s% 31 ACCEPT AT{9,9)81ZE(-1)
VALIDATE(*12°) :PH
1320 IF PH=13 THEW 1310
1330 ON PA BOTD 900, 1500
1500 PRINT #2:°DISKRANE= *;4
s(e QEBPTSC * 410533 TF b=
THEN PRINT 821 =1 GOTO 151
oﬂ§%§s PRINT #2:°DISKNAHE= °
1470 BOR 120 10 126 STEP 3
1520 FOR 8=0 10 1
1530 FOR ¥=0 10 2
1540 IF 01 OR BS(@,WD)="
THEN PRINT #2:RPTS(H 2, 17)4
: 6070 1350 ELSE PRINT §2:88
10, B+ 1)RRPTS{®. *, 11-LEN(BS (D
W)t PR!HT $2,USING *8
s =:hia,wel)
§§§g ?§§7 § 1 #szuf $2:RPTS
5*5 IF és«: n+z>--- THEN 0=

1560 IF B$40 um ="* AND B$t
1,8¢1)=0% THEN 15

1570 PRINT $2: :. NEXI i
1580 FOR 8=0 10 § 32 FOR W=0
T0 126 12 881G, Wes 51 NEX



S6t GUTPUT
iy CALL CLEAR
313 CaLL SFRITE(%SAiGQ,i,liﬂ

44,89, 104, 2,128, 1

320 pidpial Antﬁ 12 *QUTRUT
10 scnesse OR PRINTER7®:TAR(
B)5*(§/P) B* 15 ACCEPT AT(13
g MBHEEC-1) VAL IBATE (59"

‘3@ IF X$="P° THEN 800
CALL CLEAR s: CaLt DEiSP
ﬁ‘fE(#L&!
350 T=¢
360 IF K=47 THEW T=f

‘79 DISPLAY *DISHMARE= ®:481{.

1,002 *ﬁvan.ssae~--m,e; "8
Eb=": 341, 04-F(T,0
?ao izmlm 'Fz[m SIIE

e e

SO0FAR-TS0TTE 126
810 DISPLAY BS$(T,1:TAB(1L};
xm,n TAB(16) 3 TYS(RBSTAT, |

géS IF LER(BS(T,1)i=0 THEN 7
620 IF ABS(E(T,I})=5 THER &4

623 86=" “RFIRSLE(T, 1N}
630 DIspLAY SEES!QS LEN{B$) -

aie b cer, 100 THEW 860
450 DISPLAT TAB(Z7);°Y";
860 BISPLAY 11 NEXT'I

FOO PRIRT ¢ 2 1 ¢ ¢

710 IF 0=0 THEN 740

720 DISPLAY AT{22,1}:*PRESS
{H> FOR HEMU®:*PRESS <P) T0
PRINT® :: ACCEPT AT(23,19351
TEC1)VALTBATE (*AP) : X8

730 IF X$=°° THEN 720 ELSE

F X$=*P® THEN 790 ELSE IF i
=K THEW 700

740 BISPLAY Auzzan«’-?ness
<C> FOR MEYT DISK® 23 @1 ¢
fié%i&o KEY{0,K,8)s IF §=0 TH

&
550 IF X=47 THEN 54¢ ELSE 74

790 CALL CLEAR
800 DISPLAY AT(12 1) ¢ *PRINTE
R DEVICE WAME: “:P$ 3¢ ACCEP
T &T413, 11S1IE(~28) 178
g&ﬁ mi BELSPRITE(ALL}2: CA
820 msmv ATL3,8):"BRINT
HDICES:®s £°1 = REGULAR®: :°
2 = CONDENSED TYPE®: :"3 = §
UPER CONDEMSED TYPE®

830 DISPLAY AT(12, )2 *CHOICE
s 13 ACCEPT AT(12,91817E(L
JVALIDATE (123"} : PH

840 OPEN §2:P%,DISPLAY ,VARI
#BLE 755

850 ON PN 6070 855,840,880
855 A=40 :: BOT0 900

850 PRINT $2:CHRS(2714CHRS 4
& SCHRS (3}

870 A<BO0 1 GOTO 900

880 PRINT §2:CHRS(27)4CHRS(8

. TN

s MEXT
1590° FRIRY §2:CHRS (2714CHRS
&4isy CLOSE 82

1600 60TO 200 _
2000 CALL CLEAR :: DISPLAY B
T{3,50 1 “DELETE FILEG:® &5 BI
ﬂig muz,n-*ms‘tm BISK
2010, atcee a2, zmzzﬁ i
MWALIDATE (*1734%)

2020 0FEN ML

IPUT JRELATIVE, INTERMAL

7@%0 1xeut #1238, Y Y. 12 ez
guw ATi5, 13 bibickae

2040 DISPLAY AT{18,113*FILEN
ansa 31 ACCEPT AT(16,1102Y

;9“3 DELETE "BSKCLSTRSINIE®,

2080 CLOSE §1 15 G010 200
7900 CALL ERR(L.Hise IF LOM
30 THER RETURR

3000 DISPLAY AT(12,1}3*CHECK
DRIVE "i“' *0R D15k : “ERROR
DETECTED® &3 FOR I=1 10 500
12 NEXT 1

3010 DISPLAY AT(12 numfss
CENTER) WHEW REABY® :
JEO,K, 503 1F ROL T

36‘5 {8 ERROR 3030
3020 CLOSE 81 3¢ Ef?ﬂﬁﬁ 336
3033 CALL ERR{L,®i:: RETURR

Son0 CALL CLEAR 53 CALL LUAO
s: DISPLAY ATI9, 10} 00NN
 MODDY®sTAB{7): %400 NAMSEL O
URT®:TAB{8) : FLOREMEE, AL, 3
5430%: TAB(9) ;° (205) 768-5173"
5010 DISPLAY AT(10, 11): *THAN
K ¥0U.® 15 £MD
9990 SUB LOGD
9995 CALL CLEAR
10000 CALL CHAR{108,*070101¢
1016201010101 13131 381F0FFOL
ggosgmaececacasesacemeam
10010 CALL CHAR(11Z, "FFIFT07
Q707070707076707670307FFEECE
gzmgozoacaesomsememms&

£0020 Calt CHAR(LIs “FOTO7¢/
87C747672737171 1070 7070F8IF0
EOEiESEZEbEQECEBEBEGEOEOEQE2

Fe)
10030 CALL SCREEW(S):: FOR I
=1 T0 8 13 CALL COLORIL, 16,1
)es WEXT 1 12 CALL HAGKIFY {3

10080 CALL SPRITE(SL, 108,1
95,33 i;o A2,112,15, i, u% zé

éﬂ o 6 . 9& & 05 Iﬁ it

TEP -
1h050 CALL snunm—xso zzam
20,5, 44081720 ERT 7 o2
aéu mmsueh @,o,iz,é,o,

Sh0L6 caLt LOCATE (81,96, 55
2,9, z;s%as,% RT3 i

SHRCHRS{1) 4CHRS (27) ACHRS (49) ¥ AT(18, 10} 1 "SHOALE" 39ERS®
LCHRS (27HCHRS L1503 10670 SUBEND
0T OF ROOH
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