


EDITORIAL COMMENTS:

Welcome back to another edition of the newsletter. This month I've inserted some interesting ifems fron some
back 15sues of the Clubline-99 magazine. These items include an article about Program files using the
Editor/Assembler, two TI-forth screens of speech words, and an Extendec Basic Ero raw which will prant nifty Jittle
diskette labels. Hank Derkson gassed aiong a little prograx written by & "FREEWARE™ author bz the name of Barry 4.
Traver. I'11 let zou figure out what 1t does. Paul provides the second part of a two part article on compuler
interrupts. I talk about rogran confrol structures in the XBasic Helpfile, and present a review of a bock Paul
loaned me, "Cracking the 39/4A", in the reviews column. I also have to appologize because I have to put off wy
promised article on software desigr until another month,

If you have a review, user hints, or helpful progralling tips, get them to me for the next newsletter. The
deadiine that 1 have set for subwissions is one week before the date of the group’s meeting. Thanks go to all who
have subnitted itews for this issue of our newsletter.

MISCELLANIA:
Kiscellaneous news and resinders,

R.1.P.-The SMORGAS BOARD closed last month. Charles Carlson sold his modem. It was nmice while it lasted.

Last meeting the tape of the Chicage Faire was not shown ac the video machine did not make it to the seeting,
Hopefully, this month someone can coax 1t out froe hiding.

6000 news on the widget that Sheldon Itscovitch has been working on. It is finally operational’ If interested
i a six slot uid?et contact Sheldon,

Sleve Zabar{ o has built a working 32K expansion for console systew. Steve will make this expansion for others,
If interested talk to Steve. A 3Zk expansion without disk drive aliovs a memory area for user written assembly
language gro?rals. To access this semory area you would need a Mini-Newory wmoduie or XBasit Module. The MK module
and line-by-line asceebler lets you program directly in assesbly language, while XBasic would allow you to use Load
ant Peek to pul assembly code in this area.

READER RESPONSE:

Thanks goes to Brian Lesko for pointin% out to me an article in the March 1986 issue of Compute! from which the
following exerpt comes. The article is entitled d 'The Future of Mass Storage’ by Selby Bateman, Features Editor.

*Soke computer experts believe that by the year 2000, the days of magnetic computer data sterage may be only a
historical footnote. Major advances in the use of low power lasers in audic and video glayers are being quickly
applied to computer techrology. One of the hottest consumer electronics items in recent years is the audic compact
disc (CD). And later this year, computer users will aet a chance to see what laser technology can do when linked
vith a compuler - virtuall¥ any cokputer - as a CD-ROK storage device.

The basic principle of CD ROMs 1s similar to the audio UD. A lov-power laser beak reads microscopic pits that
have been burned into the disc itself. These pits - representing a series of ones and zeros - contain the data that
in a magnetic mediue would be formed by the arran%enent of magnetic ggrticles. The 4.7-inch CD-ROK discs contain &
uhoppin? 950 megabytes of data per disc. The first applications are likely to be encyclopedias, suth as the
Eénﬁagid}ion-vord Acadewic Arericar £ncyclopedia, a 21-volume reference vork that fits on just a quarter of one

1-ROK disc.

The biggest probles with CD-RD¥ technology at this Eoint ic that the devices are read-only. Unlike the magretic
particles on a megnetic floppy or hard disk, ohice the pits are burned intc the surface of & CL, they can't be
altered. Bul that lisitation is already being challenged in the labs.

Sony recently annourced a writeable 1Z2-inch ogtical disc systew that car hold up fo 3.2 %igabytes of
inforsation, The disc i composed of two metalic elements sealed in a polycarbonate plastic. The laser beas writes
inforsation on the disc by turnin? the elements into an 3110{ which hac different reflective properties. 'This
direct-seal method is more reliable and lesc costly than melt-type or bubble formation wethods, which fore ?ases
during the writing process,’ Robert Mesnik, Sony Inforsation Products product sanager. 'The direct-seal method has &
simple structure with no air spaces which can cause degradation of information over time.'

This i a form of WORE (Write-Once, Read-Mainly) storage technology which offers thh-dénsty storage options
for a variety of markets. The next step, hovever, 15 fo create an ogtital technoiogy thatl aliows a laser to
regeatedly write information on the same disc, Aithough,not yet ful gdeveloped, an eraseabile, reuseable 5 i/4-inch
eptical d1sc has been anrounced by Mavell for distributior in 1987, But for now, CH-ROMS will remain read-only
reference ant archival storage devices

One of the first CD-ROR mogels debutin% in 1986 is Toshiba's XK-100C drive, which will be able to access
digital computer dataand also play music - that is, 1t will be both an audio accessory anc 2 coafuter peripheral.
The unit wiil have a storage tagaC}ty of B00-BB0 megabytes ant may enter the rettail market al close fo $1,000. Sony
will also market its CDU-! CO-ROM player in 198c."
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The lion hasn’t returned! Maybe we should send out a posse? Noah, where are you? On a serious note, Charles Carlson has
guillotined his Volkssodes leaving millions and millions of Tlers without a home. Therefore I would sugpest a fundraiser to
Raise The Smorg’. In any case, I can get more work done now during the evenings so | guess it can’t be all that bad. Two
other BBSs that sur ort the 1 comaunity are Tronica Information Network (9438517) and Tec Voc Coaputer Services (BB57921).
T.1.N is operated by the folks at Tronica on McPhillips. Don Ponchinko, Systes Operator, is running @ TBBS grogran in a BN
PC supporting 28 megabytes of storage with JB@/1208/2488 bps access. There is a one tine fee of twenty dollars which 1 guess
is to pav for TBBS enhanceeents such as a multi-user system soon to be released. TBBS has a Tl download section containing
over a segabyte of frograns for you to tap. T.V.(.8. on the other hand costs you nothlng to access. Just logon and read the
bulletin and it will tell you how to gain access to the systes. [’a the grand 11 poobah there and currently the only T1 user
on the board, just imagine the great email I can have sent to ayself! I will start doing massive injections of programs to
T.V.C.5 as currengly the bare miniaun exists' 1 hope to see you all on either of the two boards!

Briefs:
The tinal chapter of Bill and the plight of his interruptable interrupts!
INTERRUPTS cont’d

The second data word, which for reset will be >#@82, contains the mesory location of the first instruction of
the interrupt routine’s prograe coding. The processor will begin prograe execution at the address contained in
Y8982 immediately after the workspace changeover.

T1 refers to the memory addresses containing the new workspace and progral location addresses as “context
vectors®. You may have seen this term used to explain the “bullwhip® instruction {(Branch and Load Workspace Pointer
- BLWP), The functions of the bullwhip instruction and interrupt are identical except that the BLWP is encountered
within a Erooral while interrupts are generated outside of the program. Both return to the original program via the
Return with Workspace Pointer (RTWP) instruction,

There are sixteen levels of interrupts available on the TNS 9988 microprocessor. Each level has its own
allotted context vector at an address predetermined by the silicon substrate of the microchip. Each level is also &
priority, which allows more ilgurtant progras routines to take priority over less important ones; so one interrupt
gan  ac uallz 'interrutt' another interrupt., The interrupt priorities of the TMS 9988 are nusbered #-15; the lower
the nuaber, the higher the priority.

The programaer is able to decide what priority of interrupts will be acted upon by the processor by using the
Load Interrupt Mask Imsediate (LIM]) instruction. Within the status register that is finely etched upon the THS
996¢ silicon are four status bits that form the interrupt sask. The programeer set/resets these bits via an LIM]
instruction to tell the frocessnr which interrupts to act upon and which to ignore. The processor constantly
sanples the interrupt priorities of equal or higher precedence as specified b{ the aask. .

Again using the pizza delivery exasple, suppose that when deliveries fall behind more than thirty minutes, the
driver has been instructed to ignore green colored flares and onl‘ act upon red flares. When the critical tine
delay is reached, the driver puts on a pair of green-lensed glasses. Now he won’t be able to see the green flares
{nor green trattic signals for that matter, but that’s not the point}, but he will still see the red ones, which
ferha s #ay indicate the store has been robhed and he is needed at once. The green glasses would be analogous to

he status reiister interrupt mask.

The 99/4 s set-up to use interrupts nuebered two or lower. All external interru%ts are done by means of the
9981 microcircuit soldered within the console. The versatile chif is called a Prograsmable Systes Interface (PSI),
The PSI is capable of reco%nizin its own set of interrupt levels, but all of these are still presented to the
processor as level two interrupts. I's not going to give you an excessive amount of information on the PS1 in this
article, [ just want you to have a noding acquaintance with the interrupt PROCESS within your systea. The PSI
however, is o% great use to the advanced Assembly language Frogralier and responds to Communications Register Uni&
{CRU) instructions such as 5BO, 5BI, TR, 5TCR, and LOCR. The Editor/Asseabler manual doesn’t tell you all that the
PS! is capable of doing for you; [ had to get a cop{ of the 9981 designer manual to learn all its secret powers,
The P51 will provide an advanced interrupt capability to the user who has a sclid back ground in computer hardware
and needs to use his 99/4 for external control. However, there is one interrupt that the novice user can access
with a very sisple piece of hardeare that he can fabricafe for under two dollars,

Reset 15 the most powerful xnterruft in your hose cosputer, However, it is of limited used to you because its
context vector is in ROM, frozen intoc a tactory chosen state of existence. Bh!, if only we were allowed to change
those two memory words at 886 and 8BEZ, what Eouers we could command! (CE. You can now do this with the Bras
Cracker device available froe Millers Graphics,) Luckily, there is a very powerful and very usetul interrupt which
has & context vector that resides in RAM; it is called the *Load’ 1nterru8t. Load has the second highest priority,
topped only by reset. Like Reset, Load interrupts on Level #, but the systes can differentiate between the two and
Load usec memory words FFFC and SFEFE as its context vector.

Load and Reset share the quality of bein% the onl{ two interrupts that are non-maskable. The processor will
always jUIE to attention whenever Load or Reset tickles its interrupt control lines and the interrupt mask is
powerless to stop thes. ] )

What this means to you is that for $2 you can have suprese control over your cosputer, being able to snatch
control away from whatever Erogral is being executed, be it the BASIC interpreter or a Comsand Module. Let me give
you a practical exaeple of this. . . ’

Suppose {ou are uriting/debquln? 4 grogral and for sose reason it keeps "locking up® the console, In the
past, you had to turn off the main conscle switch and scratch your head--the "lock-up® can be most difficult bug to
find. ~ lmagine instead of resorting to the on/off switch you pressed a switch that geperated the Load 1nterrugi and
brought up the debugger. Now you can check around in memory to see what happened right when your console was locked

up.
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fAnother example will show that even those of ¥0u who don’t progras could make good use of a Load generator,
You could press the Load button and ?et a printout of the monitor screen even if you were using a Comsand Module
that ‘lacked a print capability! That tould tose in very handy. What does it take to achieve this siraculous power?
Assusing you have the mesory exfansxon, which you need to give you memory addresses )FFFC and JFFFE, all you need is
a connector to fit your 1/0 port (which is the one your peripherals attach to), a switch and a soldering iron,

I call amy 82 Load generator the bronos BROMbuster. It is silyly a norsal open switch soldered to pins {3 and
21 of a connector that mates to the 1/0 port connector. I you can tind a 44 pin connector for the 1/0 port, it
will probably cost you at Ieast $5. 1 couldn’t get one at my local electronics surplus store, so I bought a 32 pin
connector and hack sawed one of the ends off to make it fit onto the I/0 port. 1 used a Cherry microswitch that
straddled rins 13 and 2] with just a Iittle bending, soldered it into place and then moulded soae epoxz around it to
add a little strength, Looking straight on at your I/0 port, pin 1 is on bottom left, pin 2 is top lett, pin 3 is
directly right of pin 1, etc, Works Great! (pd. R year ago | assembled a Load interrupt switch where } wounted it
on the computer but it could have easily been mounted on the Voice Synthesizer.)

For the combined cost of & 75 cent connector, a 58 cent switch and a few pennies worth of epoxy, 1 have a
device that has saved me a %reat deal of debugging time and has allowed me to learn many more 99/4 secrets. Oh, ]
guess 1 left out one important parti the software. Here is a3 short example to demonstrate the format:

REF YNBN
ST LI 8,362
LI 1,

L1 2,4

BLWNF ' 8VNBN
LIN] 2

W, I |

TY TEXT 'TEST’
¥5 BSS 32

AORG >FFFC
DATA WS, 5T
END

To test your BROMbuster, assesble this program and load it into memory, use “Buit® to return to the title
screen, Press the 6ROMbuster switch and "TEST® should appear near the siddle of the screen.
I you want to use the debugger with GEROMbuster, assesble the following code:

INT CLR 8)FFFC DISA
LWP1 MYWS

CLR RO

DEC RE

ONE $-2 WAIT FOR CONTACT

¥ 70 BREAK CLEANLY

$ --

# D0 YOU" DEBUGGING HERE-INTEFFUFTED
# CONTEXT 15 IN RI3-R15 OF Nva:

3 ~-

STHP RO

MOV RE, 8>FFFC

RTWP RETURN TO INTERRUPTED PRUGRAM
KYKS BSS 12

ADRE DFFFL

DATA YRS, INT

Thanks to L.d. Daly for this one. He says it functions very much like breakpoints and guu can return to the
interrupted program with the '@’ command. Previous attespts were subject to mechanical switch bounce and thus would
not properly store the information needed to return to the orlainaf rogras via the RTWP instruction but this one
solves that. The key to this trick is the first instruction fat INT) which clears the workspace pointer word of the
Load interrupt vector, thereby causing interrupts after the first one to discard their contexts harslessly into ROM.

This concludes sy explanation of how interrupts are used in general within the 99/4A.

Brapevines are wondertul and thanks to the Ottawa User Group for getting the following from C.A.U.6 Rlert.

The following information is fros the Victoria (B.C., Canada) 99'er Broup’s August newsletter,

Over twp {ears ago Johan Vanimschoot had spoken with se about a large high guality widget type device for more
than three modules. The concept was a six or eight slot exfansion box with line drivers and a buffered selector for
gach module. This wac to resove the Navarone Widpet’s worst features, limited expansion and noisy suitchina.

This idea has hunf around and a couple of months agp he and [ were talking about it, and ] mentioned that I had
read about supposed software existing in the T] for mulfiple pages of cartr:dges. Thie built in software would
supposedly work with the pruyer extra hardware, Lending credence to this information was & Millers Braphics
newsletter (The Sws-t Progremzi-) refering to their address decoding required, Johan and 1 had both had a screen
with “REVIEW NZI:_E LIBRA=:" comse up froa time to fime durin? assembly 1an?u33e devel opment. We talked about the
hardware probles and devised a simple scheee to test how the sortware worked (and if it would work at all),

1 loaned Johan a wire wrap and a breadboard rototypine systes 1 had built for the cartridge port and with
considerable effort Johan sanaged to locate some 36 pin sockets.

The software does work! This what appears to be possible:

The T1 wmenu comes up as it usually does and an extra selection is added "REVIEW WODULE LIBRARY". If this
pption is chosen the next available cartridge fage is displayed on the menu as if it were the only cartridge plugged
in and the option "REVIEW MDDULE LIBRARY" i also displayed. This action continues in a loop thru al) apdules unfil
2 selection is made of an application.

Now this is nice, no need to flick switches and up to 16 modules could be available in a wmonster box. But
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there is more'

The BPL (Braphics Programsing Langua%e) sxstgn is designed so that with this hardware the built in software
allows one cartridge to access the devices and calls in another. This allows for example, console basict to access
all of the luo%e in sodules call routines and device names at one time. “"MINIMEMI®, "WINIMEM2®, and "SPEECH" and
CALL PEEXV, POKEV, LOAD, etc. are all available fros basic,

T1 Forth can access "MINIMEMI® and "KINIMEM2® and "SPEECH' as devices with no need to switch anything or to
nodif¥ any console hardware. The operating systee in the console handles all accesses transparently.

his was built in fros day one with the 99/4 and 15 on my pre 1983 black and silver console, I don’t know for
a fact if this on the newer aodels, but I suspect it is.

The software during the module library selection finds only those pages that contain grom or gros and ros
co-biFed. The slots with ros only (third party stuft) do not come up on the menu. "Much like the post 1983
consoles.

The Victoria company Osram Industries is currently developing an inexpensive *Super Widget® to take full
advantage of this in console software.

Rumours abound on Tiseline. Hichel.A14L2, of HMonireal, Bueber, says & local T1 BES spsup, Tony Hackett, is in the
process of adding a 20 aegabyte device to his computer. Though Michel was not very specific on this, it does sound like a RAM
tard and possibly piggybacking his Myarc 512K card,

Another little message pu%ped on my screen when 1 was on Timeline. It’s from Tos Hall of the Edeonton Users Broup. The
subject relates to the current buzzword, Freeware.

At our monthly group meeting last night, a rather heated discussion arose on the topic of freeware. It seems
that & nuaber of our Eroup have trouble with the “#ree® part -- and the point was made quite strongly that freeware
does #NOT# mean that the program is freei it serely seans that vou are free to try it out before you pay for it, and
only your honor and integrity will torce {uu to destroy a progras for which you have no use. On the other hand, if
{ou find a progras useful, you should in all fairness send some token sus to the author, if for no other reason than

o let him know that his work is appreciated. It should be resembered that in many cases the authors of freeware
are serely attempting to save thesselves scwe of the costs involved in the wmore traditional forss of software
distribution, i.e., patkaging, delivery to vendors, etc., and this is why their proorass can be offered to the end
user at such a low price. Perhaps it aight be a gnoé idea for us to consider that issue here, 1'm sure there are a
few ‘professional” sottware develofers who are using this service, and I'm sure just about all users have soae
opinion on the subject of freeware, don’t know what it's like with ofher computers, but there is sufficient abuse
of the 4reeware concept within the Tl cossunity to cause scee developers to withdraw their software from the
freeware market, and grumblings of discontent have been heard from still others, If we want to continue to see the
qualitg of software we've ?roun accustomed to in the past, we’re going to have to seriously re-evaluate our
obligations to those individuals who are still committed to the TI and are demonstrating that comsitaent by their
tontinuing developaent of first-rate software.

The following CALLs were given to us by Teresa Delaney of Dubugue, IA. Thanks Teresa'

Call Load(-31572,P). @>=P>=233 to vary keyboard response.
Call Load(-31744,P}, #>=P>=13 for continuation of last sound (#=Loud 15=Soft}.
Call Load(-3174B,P}, #>=P)=255 to change cursor rate and response tone rates,
Call Load(-31788,168). Blank screen must press key to activate,
Call Load(-31794,P), #>=P»=255 to change time for Call Sound.
Call Load(-318664,8). Normal operation.
Call Peek(-31B@8,P,0), P B - Double random nusbers (6 to 255). Needs RANDOMIZE first.
Call Load{-31Bbf,4). B0 from xbasic to console basic, NEW afterwards.
Call Load(-31848,8). Auto run of DSKI.LDAD,
Call Load(-31848,8). No 'RUN® or "LIST" after a tunction clear is used.
Calt Load(-31873,F), 3»=P>=38 screen column to start at with a PRINT,
Call Load(-31879,F), #>=F>=255 timer for VDP interrupts every 1/48 sec.
Call Load(-31884,P), #>=P>=5 change keyboard socde.
Call Load(-31962,32). Return to title screen.
Call Load(-32786.8). C(lears screen for an instant.

cend your ottere Lo the Rebbers Recpouse, cojuan of Hhis nebeletetr in Care of The Newslereer Edibor, Next aoptn 1 hoot 1o

et into Clint Pulle{’s £99 language. 1 have just bought Jack J. Purdun’s C Prograsaing Guide inorder to understand this new
?anguage and hopefully pass on some of sy newly acquired knowledge of c99 to you the readers so stay tuned!
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This cclumr presenis reviews of melersale thal mey be of inlerest 4o the user. The views expressed are the
optrions of the reviewere, exclusively

BOOKS:
Thanks gues to Pau: DeQHer for loaning me "Cracking the 93/4A" (subtitled:'Seriouc fun for the hore computer
enthusiast...’) for the foilowing review, “(raching the 95/4A" was writter by Brian Prothro anc s publiched by

Midnight Dxpress, Bos 28541, Ausiain TX 78735,
Review: by Fike Swiridenko.

Well we rarely geb to see 2 nev text for the TI-99/4A, so a reviev of this work should be of sowe interecst.

Cracking the *1—95z4A s basically & collection of several types of programs prefaces with several brief
tutoriais of some fundzaental programiing techhiques. Trhe prograec range from Games suih & checkers ant Dihellc to
Assesbly Roubines to maripulate Cish files. The tutoriale cover such things as Structures Programsing, Linked Lists,
User Friendliness, anc Logical Operators.

The Frograns are i'xgten for & full range of systers; Bacic sylew to TEIT with speech to full systenc with
Editor/Assengler package. The prograes themselves perfore gquite veil, and the Asszubly Language voutines are weltome
although there werer't enough of ghem to sebicfy ®) own wants, If you crcder the progras dish, as Pai did, you won't
have tc key in all of the prograss in the book, A nice choice for busy peofle

The tutcrials were informative and centered mainly or the topice of siruciured programming and usey
friendliness, The tutoriale wall you through the development of a wailing list prograe and shov you how a basic ides
can be developed intc & more scphisticated vorking program. Linked lists are covereq alsc, but one drawbact tc the
discussion of this usefull concept was the laczl of diagrams that woull aid greatly in the understanding of what
exaitly linked liste are. Finally lugical operators are discussed, ngical ogerators are quite usefull and divect
the basic sequence of cperation of aii prograwns, It ic noteworthy thav this topic wes included in this boolk

Mr. Prothro, 1n kiz forward, stales, “Wheter you are just learning BASIC, or are well on your way to
understanding programecng, ths booh offir: yo. the opportunity to get to hnow yoor 95744, Bfter the %est szlutions
to your groﬁrammxng reeZs are leavned by studying how others have solved their owr programeing problems, For the
IDS¥ art, thic book is rob & BASIC tutorial, bus offers am opportunity to learn while expioving finished prograes,
as wel: 2% att fo your software library.®

'Cratkinp the 9344 mey not be & BASIC tutorial, and it may comtribube to one's softwere library, but I feel
that thic book would Be of wove velue to the average foke cosputer prograemer 1f Mr. Frothic hac presented more ther
the one projraf (e welling iict prograw) in a tutorial manner. A person gay learn g 1ct fron going through a wiriing
Frograi bu? pro?raiiin; le best learned when you are showr in a stepuise manner how it can be done. Nl only does &

utorial approach fo programsing keep interest o it reiieves the tediuw of keying ir a long progree by brea{in’ it
up vith discuscion, and in some cases prograw modifications. The discussion may highlight a particular aspect o? the
progras decign, or an interesfing prograeming technigue. Modifications may suggest enhancements to the prograe or &
sclution to a part of the grograi not yet igplementec, Both conivibute to the understanding of how & prograg works,

In sumgary “Lraciing the 9%/48" ic different from most of {he 'Frograe‘ books around, betawse it givee the
reader ar brief tour of ghe desigr of a neiling list prograk, as vell as & several other programs for %he reader o
key in,

PROGRAMMING HELP FILE:

" The purpose of this colugn is to present, to the user, techniques that will be useful in the writing of
prograes for the T1-95/44 hose computer, If’you T3 provide Souke prgrani:ng insight thal sight be useful to someane,
cE i

please, feel free toopzss it or to me, and 1'11 get 1t infc the next newslebter,

BASIC/EY-BASIC:

T0-R2¥T, G070, OR-GCTL, anc ON-BOSUD statemenis.
anc Jazopin.t thel all progrags mey be writter using only three

The zeguential ctzterents include ascignements and other dats sanipulation statements. Thece statesenis are
. T -
e

glatively straight foruavd, anC are often perforwed one after another. The other twc statement bypes determine
fi esesull ¢f & prograk anl are what this discussion is about.
clietemerss 7 ihe flox of & prograe by allowing choices ic be wade, Choices in
involve yes'no types an . The yes/no or TRUE/FALSE answers are the result of logical coepar
sybelic of questions suth as, "is the valuve of variable TEST equa: to ore™, or "has an bey beeh

so-forth,
T1 Basic and YBazic have several decision fype stabesenis for the programser to use. These st
IF-THEN-ELSE, OK-S07C, and Ok-GOSUR ctatements

I the fF-THEN-”LSE statesent a lugical Yest s placed betweer the IF apg {he THEN paris, If
the statesents following the THEN will be executed, 1Y the test is FALSE the stateneric followin
perforeed, In TI-Baz:: only 2 line nueber may appear after the THEN and ELSE parts. The line nust
i < .L) B rJVL =4 i N 11 3 : N

statemenic to which exezption vill pass az a result of the test made. XBazic aliows multi-line s

nested IF-THEN-ELSC stztenenis. Nester condroel stroctures are another topic which 1 will discess

nevsietter. The ELSE peri of & TF-THEN-ELGE statepent may be omitted. In this case a FALSD test

in the stetesert on tr: line iepediately after the IF-THER statesent to be esecuted. This is cal

gize’,
P ostatererts provide additional cecision makbing pever. They are similar in structure te
e difference in their operation. Both require & value to select one of & choice of line
eperit, but the ON-GOSUB stabeeent wiil jugs to a subvoutine and reture te conbinue

N

owing the DK-GOSUE statewent, while the Oh-BCTL ctatenent will cortinte exe




1€ ON=GBOot Ond ON-GOSUR STATEMENTS LhOOK LIKS THIS:S

- ioo IF vALLEEZERS THEN &10
L

0 R L»'L bod ,1“», <V 14&
Do"WAL 1c greater than &

190 IF VALU=TEFT THEN 210

200 ON VALY 6OSUE 100(, 1500, (60

205 PFINT "ON- 8"’”E re&urn~ here.®

{6 PRINT “eng of OK-GOTC/BISUE example”

The value of VALL selects the corresponding Jine rumber frow the lisi following the stabtepent. VAU may not be
zere ir value anu any \n.L that is greater than the number of line numbers in the %N -G0T0/GOSUE will resul% in
xecutlon ComLining v the next program line, _
The FOF-TO-NEXT si atrm:nt is an exasple of a repetitlve control statelent comionly cailed & "loop',
regeuzxx\e =trukture repeated 1 erforms some set of statementc until a des: red condition is met, The Lonu;tx Ty
the choice test ¢f an IF EN-ELSE, is again & logical comperison. (Logical corditions play an ll,ur~:n. part
in program:.) In the cas: of tht FOR-TO-NEXT loop the comparisor is sade betweer the FOF-T0- LX% indes arc the
Timt, Dnce the 1nde, esceeds the value of the 1wt the concition test evaluates to a TRUE vaiue, the loop ends,
an¢ execution cortinues fro the line folloving the NEXT fart
The FOR-TO-NEXT statement consisis of the FOR-TO par the NEXT purt ant Soke s atements that are placed
betveen the FOF-TO part and the NEXT pari. The statemenic are said to form the body of the loop. A typical
FOP-TG-REXT loop lochs like the folloving:
106 FOE INJEX={ TG LIKIT
110 PRINT "INDEX IS NOW "3INDEY
{35 PRINT *Dther statemenbs erecute here.®
120 NEXT INDEY

etween the FOR and the TO the index of the FOR-TO-NEXT is assigned ar inilial value, anc that the
€ usel as the 5ﬁdex ic repeated after the NCXT, The NEXT pust matzh up with the indes uf the
wige the loop will nob furclion Hhen the loop is firs{ entouriered the indes 1: coppared to the
t I the indes 1z greeter thar the t the statementc . t}" the Joop are not exezutec, If the
Indes is lecs thar the limit the body of the loop v 1 ritLUtt. Whern the REXT is reached the 1rdc) 15 increased by
ar increeert value of gne ant agal I Lnﬂ"'e, to the limit. Lx the 1ndes is still lezg o7 tﬂuda to the iigit the
statewente within the body of the loop will exesute again, Thus the be) of the logp is execuled ‘cg&a;éi younts
the indes exceeds the value of the ligii. Wher the Indes betoes greater thar the ligit the loop ends and the
ctalement 1Bseciatel l feliowing the NEXT p:‘t will execute,

YUL may alter the ingrement value anc/er the wey i which the ‘Rurh e compared to ihe ligit t) tft use of e

L}

STEF value, If you specify & ﬁtQaLl%e step valus thc index izt be less than the value of the Vieit before the lﬁu“
If you sperify a STEF value ther that value is added tc the index affer EVETY rrpetltlon of the ‘uop budy.
value @ay be reg dh.v: o EJfltlvc in vaiug, If oo STEF value is specified then the index 1s imcreased

icaily by one. 4 PDF 18- ith & 5TEF value specified ic shown below
z or IhD¥=l TC LI'”T STEF 2
110 PRINT 'Th: ingex of this logp (";IRDEX;") Is increasing by twe.®

1Nq rsT Ik

- There are times when you vani to leave a FOR-TO-KEXT loop bef ore its index reaches its ligit. A good example of
thic ic when you are doing a search for some ites in a list. In & situaliorn such as this you would use a IF- TH:h
statenent fo ge:t if the desired item was found, ie.- IF FDUND THEN GOTO 200. This iniroduces the fina! statement

that I wiil distu _‘,th g0 '*u.eiruh
G070 statesents a=¢ usefull In certain places in a Bacic language Erug ak, bul misuse of this stafement cor

result ir a prograe thal is very hard to understant making changes {o thal prograe exirerzly difficult, A 607C
gerely elbers the "flow of evezibion’ by causing the progres to execute frur e Tine nuser Et;lf‘tu ir the BITC.
Ore f.a ace vhere you would want to use fhe GZTC 1g ar cialements that are part of a THEN ¢y ELSE ar THER-ELEE
statement, Ar exagpie of an [F-THER-ELBE using €070¢ iz shown below

160 IF TEET THER IE

PLOFRIRT "Thie i the ELSE part of the IF TEST siatesent.”®

12 F”;h "The prograi will get here if TEST s FALSE ir velue.'

ﬁiﬁ IR “Re nov BETC & vewent past the THEN pav{ of the IF TEST stategent.®

156 here if the TEST 1c a TRUE velue.”

164 IF TEET statem:nt is pazsed over, and iz nol execubed, in this case,”

170 fron Rere after execuling & THEN or ELSE part of the IF TERT
taterent.’

18"

examﬁie.
Ancther use f nin
Vs

¢ FOR-TO-NEYT type. Eraepl €5 of those loops are
7. Nooway booexecute other Ctn»ei ts af iz o

5u G:Eﬁ §;:“C€i.DATA{IiE',IN?UT,IN ERtL, VARIARLE 52
10{ I iy THEN 15C

11{ .A?

1300 FRIYT "TRiz izozorerord freno: filel”

S SN A G .
150 FRIKT fA:1 recorde tn the fiie have beer rezcd,

107 ISialus ‘

1 U NER A 3

[y
ey

staterernts

§ the IF-THEN-ELSE, FOP-TO-NCXT, 607G, ON-E3T0, and OR-50S
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ASSENBLY:

=_ RUN PROGRAM FILE
by Don Cook

Once a program has been perfected in object code
using the 3. LOAD AND RUN option , it usually is
advantageous to couvert it to machine code using the
SAVE utility program on your E/A disk . A program file
which is executed through the 5. RUN PROGRAM FILE
option can take less storage space on the disk and load
faster . To gain these features , the constraints
listed below should be observed .

1. The program must be contained in a contimuous memory
space in high or low merory expansion . e.g. Part
of your program can't be at memory >3000 to >3400
and the rest at >BO00 to >C000 . :

2. If your program uses low memory expansion , it cen
only use locations >2FO0 to >3F00 {(4K) since the

utility routines , SAVE program and REF table use
the remaining low memory . There should be oo
restriction on using high memory expansion from
>A000 to >FFFO . ) '

3. Try to avoid reserving memory expansion space using
_ BSS and insted use BU . IF your program is in high
memory , use low memory for your workspace or amy
memory buffers and keep track of what memory you
have reserved . e.g. Use MYWS BQU >2F00 Instead of
MYWS BSS 32 This example could save 32 bytes of disk
storage space .

4. You must DEF the first , load and last locations of
yomprograuasSFmS'I‘,SIDADandSlASTsothatﬂ)e

SAVE program can recognize them .

5. The first statememnt in your program must be an
executable statement . (i.e. not DATA or TEXT) For

example :

DEF SFIRST,SLOAD,SLAST
SFIRST
SLOAD IWPI MYWS
2P START
MWS EQU >2F00 Workspace at >2F00->2F1iF
INSTR TEXT "PRESS SPACE TO QUIT'
START LI RO,2 Screen colum 3 , vow 1

SWFB RO
MOVE RO,@8002 LSB of VIP RAM location
SWPB RO :
MOVB RO,@8002 MSB of VIP RAM location
LI Ri,INSIR
SHOW MOWB #R1+,@8000 Send byte to VIP RAM
. €& R1,START  Last byte ?
JNE SHOW
CGR Ri12 QRU address >0000
TSPACE TB 4 SPACE key pressed ?
JBQ TSPACE ‘
BLWP @ QIT

SLAST END

=

6. To store the program above as a program file
sssemble it and load it using the 3, LMDANDRUT:I
option . Then , clean the dust off your E/A disk
part B , load tie SAVE utility program and nun the
program called SAVE . It will prompt you for the
name you wish your program file saved as . When it
is finished , select the 5. RUN PROGRAM FILE option
ard test your program file .

7. The 5. RUN PROGRAM FILE option does not
automatically load the utility routines such as VMBW
y KSCAN , DSRINK etc. You must efther create your
own equivalent routines or load these utilities at
the begiming of your program . The machine code
for these utility routines {s located in the E/A
comand module GROM starting at location >7000 . A
method of loading these routines s listed below .

SIART LI R2,3 Branches , Routines & REF

LI R1,>7000 GROM location
MWB R1,@%02  MSB of GROM location
SWFB R1
MOWVB R1,@9002  LSB of GROM location
GROM) LI- R3,4 :
LI R&4,MYWS : Put # of bytes in RO ,
GROML MOVB (@9800,*R4+ : memory location in R1
DEC R3 :
JNE GROML H
GROM2 MOVB @9800,*R1+ GROM value to MEMOTY exp.
.DEC RO
JNE GROM2 Last memory location
DEC R2
JNE GROMD

At GROM location >7000, the first two bytes are
the mumber of machine code bytes to load and the pext
MWtesindicatevtmetoloadﬁmecodeinmmw
expansion. The first group of code is the subroutine
branch locations; the second group is the subroutines
code and the last group 1is the REF table

identif ication.'Bm '

ERTIIY.
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SR #36
100 | evdacidoihdoktohod ook FORTH: 0 ( Speech words for TI FORTH ) BASE->R HEX : Z ; t SPSTART ;
110 t » DISKIABEL * 1 ( Adapted from Wycove FORTH by Clint Pulley)
120 ! * by ROBERT NEAL * Z(W?WWEFMMIZERISAM)
130 | * T.I. USERS OF % 3 ( ADIRESS SAY speaks the word or phase with address given by
140 T % WILL QOUNTY * 4 Editor/Assembler Manual or LIST-VOCAB)
150 ! * ADAPTED TO EPSON * 5 ( >HELLO and >IDENT spesk appropriate things)
160 ! % &ROLAND PRINTERS * 6 ( LIST-VOCAB lists the resident vocab with DECIMAL addresses)
170 1 * by TOM ARNOLD  # 71 SPR ( n ---) %00 C! ;
180 ! * CHANNEL 99 USERS * 8 (ODE SPRDC 0460 , 8320 , ( branch to read code on 16-bit bus)
190 ! doekdrkdokdaiakhcddinokink 9 : SPRD ( =-- n ) [ HERE 18 4 ] LITERAL 8320 OE CMWVE
200 DIM PN$(127),52$(127),PT 10 SPRDC 8349 Q@ ; ( Read from speech ROM)
$(127) 11 ( Speech Read routine, moved to >830)
210 TYPE$(1)="D/F* :: TYPE$( 12 0820 , 9000 , 8349 , ( MWB @SPGHRD,®8349 )
2)="p/V"' :: TYPE$S(3)="I/F' : 13 1000 , 1000 , 1000 , ( NOP's for delay )
: TYPE$(4)="I/N" :: TYPE 14 O4SF , ( NXT )
$(5)=""PRO" 15 R-OBASE -
220 CPEN #1:"PIO"
230 PRINT #1:(HR$(27)&CHR$(6 SR #37

S)SHR$(6);:: ik SETS LINE 0 ( Speech Words Screen 2) BASE->R HEX

2
¢ SPAD ( addr --- ) 50 DO 10 /MDD SWAP 40 (R SPWR LOOP

FEED TO 6/72 INCH #k
240 PRINT $1:CHR$(15); 1%k P TROP 1 0 DO LOOP ; ( Load speech address)
UTS PRINTER INTO QONDENSED P ;RmP(addr---n)SPAbl()SMSPRD;(Readspeed’ldata)
RINT t SPEECH? ( --- flag ) O RDSP OAA = ; ( Test speech attached )
250 DISPLAY AT(2,1)ERASE ALL i SAY ( adr --- ) SPAD 50 SPR ; ( using resident vocabulary )
RE DISKLABEL"':" : SHELLO 3514 SAY ;

"y " : >IDENT 2D19 3793 6551 3A32 6DDE SAY SAY SAY SAY SAY ;
by Bob Neal":" Vers : RDSAVW ( addr --- word value ) DUP 1+ RDSP SWAP RDSP 100 * + ;
:

ion 2.0": :RPT$("¢",28)

260 DISPLAY AT(9,1):"Avail=2
91 Used= 67 DISKNAME':RPT$("
="",28):"DLABEL 20 PRO IL
ABEL 27 PRO":"LOAD 15 PRO
ILDATA 25 D/F':RPT$("¢",28)
270 DISPLAY AT(20,1)BEEP:"P1
ace Disk To Be Labeled in Dr
ive #1 Then Press Any Ke

LIST-TREE -DUP IF IUP RDSP OVER + 1+ DUP RDSPW MYSELF (R
TUP 4 + DUP 1+ RDSPW SWAP RDSP SWAP 7 D.R SPACE SWAP OVER OVER
- 1 DO 1+ DUP RDSP BMIT LDOP [ROP PAUSE IF ABORT ENDIF "
2+ RDSPW MYSELF ENDIF ;
t LIST-VOCAB 1 LIST-TREE ;
( PAUSE by pressing any key, ABORT by pressing CLEAR )
SHELIO >IDENT R->BASE

CROREBvovouvsrwmn

520 LC=2 :: PRINT #1,USING 5

y'"' i ST=1

280 CALL KEY(0,K,ST):: IF ST
=0 THEN 280

290 CPEN #2:"DSK1.",INPUT ,R
ELATIVE, INTERNAL

300 FR %=1 TO QT

© 310 PN$(X)="" z: SZ$(X)=""' :
: PTH(X)=""

320 NEXT X

330 ONT=0

340 INPUT #2:A%,J,J,K

350 TMAGE " HHHH Y HY

# i e
o'
360 PRINT #1,USING 350:"AVAI
L=",STR$(K), "USED="",STR$ (J-K
) RS (14)e4$

USED= 638 ACCOUNTS
WALl M A

6 PRT  ARPAGS 8 PRO ARPRNT

18 PRO  ARSYAY & PRD ARTRAN

9 PRO DAL ANCE 18 #FRO  COPY

TER S 10 SR

R S o S A e

370 PRINT #1:CHR$(27)&CHRS(B

3)ACR$(1);:: PRINT #1:RPT$(

"‘=",58)

380 1LC=2

390 FOR X=1 TO 127

400 INPUT £2:A1$,A,J,K

410 TF LEN(A1$)=0 THEN 460

420 PN$(X)=A1$ :: SZ$(X)=STR

$(3):: SZ$(X)=RPTH(" ",3-LEN

(5Z$(X)))&5Z$(X)

430 A=ABS(A):: PT$(X)=TYPES$(

A):: IF A= AND K=254 THEN P

T$ (X)=TYPE$(5)

440 ONT=ONT+1

450 NEXT X

460 CLOSE #2

470 FOR X=1 TO ONT STEP 3

480 TMAGE #HHHHHHERG HH HH
S Y M BT

HH HE

490 TF 1LO9 THEN 500 ELSE 53

(¢]

w) m #1:'N|:l"|

510 IMAGE "'

H#' 1

T10:CHR$(14)8A8 :: PRINT #1:C

HR$(27)ACHR4(83)4CRE (1)

31t PRINT #1:RPT$("=",58)
530 PRINT #1:0HR$(27)8CHR$(8
3)80R$(1);:: !k PUTS PRIN
TER IN SUBSCRIPT MODE #*

*

540 PRINT #1,USING 480:PN$(X
),S2$(X),PT$(X) ,PN$(%+1),52$
(X+1),PT$(X+1) ,PN$(X+2),
SZ$(X+2) ,PT$(342) s 2 LOSLGHL
550 WEXT X

560 FR X=1 TO 11-LC :: PRIN
T #1:"™" :: NEXT X :: PRINT #

-1:CHR$(27)ECHRS(84)1 ok

LAST PART RESEIS SUBSRIFT,
MAY NOT BE NEETED ON GEMINI
570 DISPLAY AT(20,1)BEEP:"'‘CA
TALOG ANOTHER? (Y/N)":'m' '
580 CALL KEY(3,K,S):: TF S=0
THEN 580

590 IF GHR$(K)=""Y'' THEN 270
ELSE TF CHR$ (K)="N" THEN 600
ELSE 570

600 CLOSE #1 :: IND
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