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OuUR NEXT MEETIMNG

DATE: July S5, 1988. TIME: 7:30 PM PLACE: Glenwood Recreation Center
2010 5. Chapman Strest.

Frogram for this meeting will be demonstration and discussion of
"CMINDEX". It is & data base program for storing and indexing magacione
articles, audio, video tapes and many other items. :

AUCTION —AUCT IO

P 3008 Video Chess Cartridge and docusentation

PH% 3058 MiniMemory Cartridge, Manual, Cassette (needs new battery)

PHM 3016 Tax/Investment Record Keeping Cartridge and manual

PH 3033 TEII Cartridge and manual PHR 3044 Personal Report Generator -goes with PRE-cartrioge and manual
PHM 3046 Home Financial Decisions Cartridge and manual

Faim 3UED 7T Writer - Catridge, disks and manual

PHM 3040 TT LOGO cartridge, disks and manual

PHM 3012 Personal Record Kesping cart and manual

Pt 3007 Household Budget Management cartridge and manual

MODEM VK KSMODEM-300 baud with cables and manual and introductory subscriptian to Compuserve

MIMNUTES
The June 7th mesting of the Guilford 99er Users® Group was held at the

Blenwoond Recreational Center on Chapaan Strest in Greenshoro, N.C.
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) a2 feeting was called to crder at 7145 ny VP Bob Carmanv Sug oo tre 3 g Fraz, Jamice Sm 3 1%
were read and correctef 10 chow the power supply for the sanates dish driva was By Bill Woodruff., Alsc. ! made 3 mistare oo
* stating the moden that will be auctioned was a smart/i200 sodem. @ was losking at +he ooy insteac of Tie mogem which in truth
iz 5 309 baud dumt- one.

Thers ®as no old Or New husiness for s:zoyssian,

T

The meeting wasz then turned over tc 3ob for the demc of hiz BED I mocule that was sen
dob pasged the module around for members &

Im ov our friends in fustralia,
o look at. It is cortained inoa TI zart. ﬂ:emﬂm far a Emt in thz module
showing ihe battery, could be just any 7T cart ov appearance.  EBon savs the BED apts Aoparantlv,
the OEL did not recognize the 32K memory that we mave installsd in h N wart, dohn Boiler nad =z 7o
SX at the meeting that he had heen naving prohlems with and to orv i, gut to oy Daughior's house mocar by, snc
borrow her console without the built in 326, Then we had some trouble with John's J2K but ke final: t a chort demc waich
consisted of loading some super-cart games ane a disé called G-Lanquage which rnntalﬁeﬁ graphics

The disk of the month was offered and 2 were scld. There were § mercers and one visitor aresent. Tne meeting was endec
at 9:08 PM,

Respectfully submitted,
L.F. "Mac® lones, Sect./Tres,

MIDrRNITE MOIDER
By Bob Carmany

Ore of the most exciting aspects of computing is being able to :ccess the vast world of Suiletin boards. It Jives yau
unrestricted access ta just about any program that you Could ever want, The fact is. cur own ROS baard nas well in excess of
= megabytes aof programs avallahls on just about every subjert imagineable. They are all ARCed and compresses and, expandes,
would occupy about 20 amegs or more of disk space, M course, vou will need a moder {there is one tc be auctioned off thie

" month! and a suitable terminal program. That is what this article is all about: .

One of the early, good terminal programs in FAST-TERM written by Paul Charlten, Faul is one o the telecomaunica
ploneers in the TI world, He {5 largely rasponsible for the 71 ¥sodem protocc! ae 1t axists <oday. FAST-TERM has sasn
through a number of revisions and is still one of the mast highly used terminal programs currestly available. 1% supaoris &
variety of features including, quite raturally. imodem, While it :s excellent, it coes have some major drawbacks.
devastating of which is the nscessity of suitipie key-presses to ac:awpiish task. Pressing {SHIFT:{CTRLY and "N"
time is definitely NOT the easiest way to do something., In fart, one "wag" came cut ﬂitﬁ 2 "FART-TEAR utility" ——-a two-inch
square pice of plywood on a shart stick tc assist in pressing ac many as three bevs at once! FAST-TE®M remains, however, a
fine terminal program.

MASSTRANSFER was the next to make itc appearance. It, top, has beer through several revisions. it has all of the
features of FAST-TERM but eliminated the multiple key-presses and some of the other inconvenienzes that are inherent in
FAST-TERM. It supports both Xpodem anc Yrodem file transfers (Yaodem is a 1 Block transfer). The latest versicr nas a
2U-sector buffer that, while it increses the number of disk acresses, reduces the fotal guration of the accesses, The resuit
is that your total file transfer time is reduced. MAGSTRANSFER iz still a bif cumbersame o use. The choicee for yploading
and downloading and not particularly logical but it is easier ar the novice o use than anything that came hefore.

The last entry in the field is TELLO. Like the others, it nas been through several revisions with the latest verzisn
being Z.1. It has Xmodem and Ymodem as well as CampuServe “Suick B* file transfer. [t also adds the ability to emclazz 2
variety of tersinals. It is more [ogically put together and the instructions for configuring the systen are easy to follow.
Enpugh to get you interested?

It supports auto-dial, logon macros, and much more. The program uses the unigue procedure of moving pieces of code in
and out and presenting them in "windows". A1l in all, it is pronahly the eacisst of the lot to yse., The latest version has
everyining speeded up and the file transfers are almost effortlezzs, .

I guess the bottom line, though, is use what you are used to. There are "die-nards® cut there that swear by FRET-TERN
with its mdtiple kevoresses ang other minor shortcomings. Scre will use no other tarainal program but MASSTRANGFER cestite
the fact that the disk accesses are frequent and the menu isn't the mast jogical or easiest to use. But 2 growing numner of
the "mignight modem” set is switching cvar ta TELCD.

3n, i you have an R5212 and a nocen {again, one tc be aucticnag at thiz mseting) pic: ane ot these fine torasicnal
arngrame and you are all set, Encxdently. all of these proorams are e:ther £ or user-suaporTes soffmware and resoily
available for 3 nominal priga. Tt woulz 22 3 shama t9 miss the mwriag of s-oorams acd applizat:ons that are avaiiable Juzt by

"
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ialing a lozal izlashone number ---it's amazing what you can get for a dine these daveili
RKAadDOoOmm BEBEvY TES
By Maz James

The gooo news thiz month is the aucticr of the modem that Herman dorated ta the clus 2 couple months ago, Me thought it

585t to make sure that every one got the news st we waited for the July mset ic have the auction. Even if vou have 2 rogen,
this gne would be an excellent back-up in case some grealine happened to land on the gne veu are using.

There are same good articles. fhis month in the newsietters. In.case any of the adventure freaks have AOVENTUREMANIA
ADAMITIS and haven't been atle 1o ‘iggure it out, the EAR 95 ars dune |zsue has exceilent hints as well as & map for  anvere
Wik wants o check it cut. Also Mini-Memory part IX. You might alse want to check cut the fine article by John Wilforth on
the clock/calander analog-to-digital circuit for the “Prota Board® and also °A REAL TIME CLDSK FOR THE TI-99 4/8, Both of
these articles are from the West Penn 99°ers Club newsletter. These newsletters that we get from our friends in ather cities
are full of good informatien and I hope you will check them out at the next meeting, I have finally gotten them togzther in
each group, so you must check out a certain group instead of just one issue. :

I really think it is time that we as 2 club took a good look at whers we are geing iU where we want 1o go, At the iast
three meetings, we have anly had seven ar eight nembers present. 1 wanted to blame it on the cummer vacations but there
couldn’t be that many weeks of vacation allowed workers. I guesz what it boils down to is do we want to continue as a cigh or
do we want to give up what we have and just a few of us that are still intsraested in the TI just meat in eacn others haoses
when ever? [ really hate to aven think of the group breaking upy but there is reallv no nesd for a hand full of people trying
ta maintain meetings, newsletters, and prograas if no mesbers care enough to show up once a month. .

There have been very good demos and infarmative programs given with very little attendance. It ish't easy to work hard
preparing a program and then not having but a few there to enjoy it. Think on what you want to do'as far as continuing as a
group and we will talk about it in the coming meetings. We have heard that the Winston Salem graup is abost to go under and
from cose of the newsietters we gel, other states have the same problems we are having of poor attendance. Come on to the
July meeting and let’s talk it over.

Bill Woodruff is going to exchange the transformer for us so we can build the power supply and enclose ii in lhe case
With the setond disk drive. As soon as we get the transtormer, George and I can start building the case and hopefully, have
it at the August meeting.

Here’s hoping yau all have a happy #th of July and see you at the meeting on the Sth,
DISK. CONTROLLERS

Disk Contrellers - from TI tg MYARC

Copyright Jerry Coffey, January 1967

The vigws swpressed in this article reflect
the author's personal experisice with T1, Corcomp, and Myarc disk controllers. Technical data has been verified wherever
possibla, Eut is not publiciy documented in-some instances. Please bring any errcre to the attention of the authar.

The disk capacity of the TI99 has increased in just a few years from less than BOK {a single one-sided 35 track drivel to
almost 2.9 megabytes (four double-sided, double—density, BO frack drives). ihe early standalone was replaced by the PERD:
system which wouid support three double-sided A0 track drives {340K). Corcomp introtuced their four drive doubie-density
system {1440K}, foliowed by Myarc's similar system with twoc double-gensity formats {i790% and 1480K).  Then in 1984, Mvarc
offersd its 90 track upgrade which douhled capacity zgain. Even as capacity was increasing rapidly, the TI and Corcomp
contrailers differes only modestly in 1/0 speed. When MYARC introduced its fast DSLD controiler, few reviewers did justice +g
its speen advantage.  Cfarly comparisons were done at the ctandard 71 or Corcosp interlace, but the Big speen gains reguired
taking atvattage of the muth tignter secter interiace possiole with the high-speed MYARC rard. Ta understand how his  woris
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we nesg to take a ook at the way a disk drive performs,

Disk Drive Fundamentals

4 flonpy disk drive writes information in zoncentric rings called “track=" on 3 thin plastic disk coated with a film of
magnetic particles, fach track is turn is divided inta blocks of information called sectars. A blank disk has ore for movel
index holes used to synchronize the process of writing to and reading from the disk. The type with many hoies are callec
“hard sectared" since mach sector has its position fized by an index hole. The type of disks used by most comguters have only
ane hole and are called "soft sectored". In this system the comguter must write magnetic signposts on the disk g mark out
pach sector in a process called *formatting" or “initializing" a disk. These signposts take up a subtantial fraction of the
space an a track since they inciude not only sector numbers but buffers (filler Dytes) that allow the computer (o get into
synthronization te read or write sectors of data and to prevent the sector identifier from being overwritten oy a drive
operating at a slightly different speed fram the drive that formatted the disk.

4

The typical 5.75 inch cisk drive has a "stepper mator® capable of moving the drive’s read/write head{s) in ar oui along 2
radius of the disk in steps of 1748 of an inch (thus the terminology “48 tni® = 48 tracks per inch). Since the inner tracks
have a smalisr rircumference, they crowd the bits of information together. Magnetic coatings on a floppy disk are ratad bv
their capacity in bits per inch at standard magnetic flux for the write head. This figure is usually over 5000 opi for modern
floppies, but was somewhat lower a few years ags. The circumfersnce of the inner track of 2 40 or 80 track disk 12 about 19
inches —— which allows about 6250 bytes o be written on the track sithout exceeding 5000 bpi. For comparison, the Corcamg
double density format requires over &400 bytes per track. Media limitations were the reason that some early 3.23 disk arives
only used the outer 35 tracks. The 14 sectar (by 234 bvtes/sectori format recommended by most drive makers requires anlv 6230
bytes per track and includes several hundred additional “buffer” bytes to compensate for differences in drive timing.-

Timing is EVERYTHING _«

With soft-sectored disks; the integrity of the read/write processes require critical timing, -The disk rotates at 300-rem
within a small eargin. This means thers are about 250 thousand magnetic pulses (hits) passing beneath the head each seconc,
In single density format, the majority of theze pulses are timing or filler bits -- in double density, many of the timing bits
are suppressed in order to double the rate of data hits. In a typical sector read t e drive must bring the disk up to soped,
recognize the index hole, stap out to track zero (to-get its bearings), determine single or couble demsity, verify itz
position, step in to the target track, verify the track nusber (written in the format operationi, detect the sectar identifier
as it flies past, then immediately read the 756 data bytes into memory. Five of these operations require acrurate reaging of
the magnetic pulses whizzing by at over 250K bits per second,

1# you do some guick arillmeiic (296 bytes/sector = 2048 bits/sector inta 250k sits/second)... hmmm.. Wby gan't the
drive read a 125 sector file in one secand? Well first many of those hits are not data bits, they are overhead to keep things
synchronized and allow for timing variation between drives. Gecond, some time is used acving the head from one track to the
next when more than one track must be read. Third, 250K is the instantanecus read rate and the computer must take time o do
other things like move the last sector out of its buffer to make room for the next one. In the standard TI protocsl  for
reading a disk, the data is moved intc YDF ran (so the drive could be used without the memory expansion) before it goes to the
expancion memory. All this thrashing eats great chunks of the time available for reading data, By the time one sectr is
safely tucked away in the 32X card, several sectars have alreadv passed by tne drive's read head, [f the sectors were written
consecutively on the disk, we would have top wait a full revolution (0.2 seconds) before the next sector would pass under the
head. To avoid this inefficiency, the consecutively numhered sectars are spaced out around the disk so that thev are
separated by just encugh time to take care of ather business. The actual pattern in which the sectors are scatiered is called
the “interiace®. The idea of the interlace is to sgread the sectors out to match the timing needs of the hardware -- both the
time needed to stash each sector and the time needed to step from one track to the next and get the the head settled dosn for
some sericus (250K bps! reading,

Interiace and Head Step Times

Life was simple with the TI disk contrclier. Both the interiace and the head step time were lecked inte the zontrelier’s
FROM ‘that’s the programmable chip that contains the control programs for the cardi., The head step time is the buili-in delay
between stap signals to ailow the stepoer motor to move the nead ane "click” 1n ar out. Fhe 'l &sTtings ave very conservative
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. .«ead “"slow") to allow for slow drives. The step time is 0ps —— if you step from track zero to track 39, i

Y
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L takes
20x3%=780ms, almost four revolutions of the drive. The 71 interlace lays the sectors dewn on a irack in the order O75T10040,
This allows all sectors to be read in four revolutions of the disk though the slow head step lets ancther revolution go &y
between tracks. Thus the maxieum read rate iz about 9 sectors per five revolutions {= one second) or 2304 bytes per second.

When Corculp designed its double demsity disk controller, allowances were made for the increased speed of later drives by
permifting the sisp rate to be set with DIP switches for each drive. The step rates available are 30, 20, 12, and 4ms ithe
faster values guoted in the CC manual are referenced tp the wrang ciock speed). They also provided a choice of interlace
options, though only a couple of them are practical. The default interlaces are labeled *7° for singie density and "i0* for
double density. The single density interlare is ‘the same as TI's, but with a faster step setting the head be car mover
Without lesing a revolution and thus reads 20% faster than the 71 controller. The double density interlare allows 18 sectors
tn he read in five revolutions, but it doesn‘t leave encugh margin to stash the last sector and step the head in time to catzh
the zero sector of the nest track (that's why the sector number *hangs" for 0.2 setonds each 18 sertors while verifyving a
formatted disk — vou are seeing the extra revolution needed to acquire the first sector of the next track). Thue the mavimun
read rate 15 18/1.2 or 15 sectors per second, about 477 faster than the TI ecentroller. lsere &f “he CC controllsr have
probahly noticed that it loads its own MANAGER program faster than this, In this case a special loader bypasses VOP and loads
directly to CPU RAM -- this faster handling of the data allows the stepper motor to be activated sooner and saves one

revolution per track (so the 98 sector file can be read in about 5.5 seconds). This pravided a foretaste of the speed that
FYART would achieve with its double density controller,

The MYARC controller bypasses VIF RAM to load directly to CPU RAM. This technique coupled with a buffer RAM chip on the
controller card provided a quantum jump in disk I/0 speed. The MYARC card reags the TI single density interlars at 11.23
sectors/second (the same as Corcomp) and reads the € 18 secter/track interlace at 18 sectors/second (the same speed Corcomp
reads jts MANAGER program), but this is only the beginning., Since the hardware empties its sector buffer faster, consecutive
sectors can be placed closer tngether allowing a track to be read in fewer revolutionz, f.2., it supports a faster interlace.
With fast drives, the 9 sector/track single density forsat can be read at interlace 2%, (NOTE: In the MYARC -terminalogy, the
interlace nusber represents+the nusber of disk revolutions required to read a track,} This works cut to 72.5 sectors/second
compared to 7 for the TI and 11.25 for the CC controller. The MYARC 14 sector format can be read at interlace 3", 24.67
sectors/sectnd — 3 times as fast as the TI controller and almost twice as fast as Corcomp double demsity. The Corcomp 18
sector foreat can be read at interlace 3" or 4", but the data rate is the same in either case, 22.5 sectors/second,
Interlace “4" is smocth but requires a very quick head step, interlace "3" reads the track in I revolutions but forces an
extra revelution for the step from track to track because sectors 17 and 0 are adjacent on the disk. Though bgth interlaces
have the same data rate, interlace "3" is safer if you are uncertain about the speed of your stepper motor.

In order to read and write both double density formats, the MYVARC system oust insert an additional step in same I/0
operations -- sectcr zerp must he read to determine whether a double demsity disk has 16 or 18 sectors per track, This datum
ic needed to convert the the logical sector nusbers used by the TI gperating system inte track and sector-within-track
addresses for the 4loppy disk controller chip. The T and Poreosn controllers do not need this step because they do not use
the full potential of the TI disk I/0 protocol. Once this step, accessing sector zero, is added to the various disk
operations, it opens the system up for using more than two forsats -- including 8 track formats.

Beyond Double Density

A tmo formal system can be managed using only the floppy disk controller's inherent ahility to sense single and double
density recording patterns. To get beyond this limitation, the additional data stored in sector zero must be read, stored,
and used to sodify the special binary cosmands semt to the FOC (floppy disk cantroller) chip. Fortunately the T199/44 systes
design already provides for such innovatione through the Device Service Routine concept and standard “6PL* calls. The system
doesn’t care what hardware is attached as long as it plays by the rules -- an interface progras stored in 2 memory chip (PROM)
an the peripheral device does the trick. This prograa handles calls far 1/0 operations from other programs such as Tl Writer
or the Basic interpreters. fnother set of rules crontrals the way disk and file information are saved on a disk. Disk
parameters are stored in sector 0, while sector 1 must have a two byte "pointer' (a hewadecimal sectar address) for each biock
{one sector) containing the bookkeeping data for a file. It is these blocks that are scanned in order to display the disk
girsciory,

Sirce the Myar: controller aust rzad sector zero to determire the nusber of ssctors per frack. the cther parameters in

thet szitor 2m available to control other variables such a5 number of tracks., But thers were other limitations to overzome,

Tne numser of filvs on a disk is limited %v the space available fur puinters. 23% Jytes at 2 bytes per pminter would give 128

-
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. files —- except the pointer list must end with a null word { 30000 ) eo directorv routines know where to stop ~- so we'get .
files per disk, The pointer itself can address sector nusbers as high as 45535, sa this is ng prohies. The real limitatio.

15 the bit map in sector 0. It beqins at bvte 36 leaving only 200 bytes or 160C bits available to map the disk. .Since a o1t
must be turned on for each sector used, the 1440 sector DSDD 40 track disk is already near.tne Limii. The ancwer devised for
the 80 track DSDD system is to map twe consecutive sectors with sach bit. It wastes <ome space sut oo more than systems that
uze a standard 512 byte secior.

Making the Suad System Work

So nou lets say we have new code in the disk controller EPROM lan “erasable" version of the PROM chip used by TI} that
does all the proper tricks with the bit map and has the FIC commands to control the new 80 track drives we have addeg to the
system. We still have to tell the controller which drives are 80 track and finé a disk manager program that can use the new
commands.  The selection problem can be taken care of using the DIP switches on the card (but in the process you lose thair
griginal function — setting step speed}. Since the Eprom responds to standard &PL calls, most functions can be handled by
the TI Disk ‘anager 2 cartridge, The exception is the disk formatting process — the formatting works OK, but the initial
data written into sectar zerp is for the standard bit map. (This can be #ixed by changing byte 56 from Y03 te 01 with a
sector editor.) Read/write operations from B or TI Writer work fine since they use the SPL protocols. Myarc has an excellent
dick manager program that works beautifully with 40 track drives, but it has suffered from a number of subtie bugs in 0% frack
made.  This program, like many others designed for high speed 1/0, uses assembly language code to handle the FOC -- hypassing
some of the routines in the EPROM. Differences in bit sap handling, even slight differences in execution tises can affect tne
performance of B0 track drives. The code in the BO track EPROM hes had a lot of attention .to praper timing —- the price you
pay far higher performance,

Fire Tuning the Myarc Disk System

«

Before yau start using the Myarc system routirely, there are some experiments that can get maxisun perforeance fresm your
drives, - Use the Myarc disk manager to iry different inierlace setiings -- first with your 40 track drives, then witn tre &0 %

track drives. Watch for hesitations as each formatted disk is verified, then use the Test option to read the sectors YOu fave
layed down, Look and listen for “retries® -- when the sector number pauses with a head sesk noise., Use the hest gisks vou
have and note the combinations that tagt'smocthiy. With fast drives in good condition, vou should be able to run § coctor
{single cemsity! format at interlace 2 and {6 or I8 sector double density format at interlaze 3. Don't worry if. 1873 pauses
at the end of each track -- this iz just the sutrz revelution forced by having sectars 47 and ¢ adjacent on the disk.

When you try this with 80 track drives, don't be surprised if the resulis are different. The time required +or the fead
to settle into a wide standard track may not be adequate to get it reading properly from the marrow iracks on the quag drive.
Such subtleties as erase delays and disk quality are also mare critical on the skinny, low power fracks, My Mitsubishi 4853s
(7& tpi} will support both 14/3 and 18/3 but are unreiigble at 18/4, while my TEAT SSBs support all three at 48 tpi. Den't
take chances with any setup that is marginal. The error rate may be low, but it always seems to happen to a file that isn't
backed up.

Hot Rodding

I¥ you want to try for a little more speed, there are twa zore *ricks you can use. The faster WDi772 FEC chip is pin
cospatible with the standard WD1770 supplied by Myarc. It will try to step the head at 2ms rather than the 6ms setting of the
standard chip.  {The BO track EPROM automatically uses the fastest step speed available.) Many of the latest drives can step
at 2as or 3ms even though they are conservatively rated at 4ms or Sns. The change is noticeable but may not be worth the high
price of the WDI77Z {it is not a commonly used chip and is rarely discounted). The second #ix is cheap and very useful for
producing large quantities of copies. The FOC chip's automatic “write verify" function can be defeated by shorting one pin oo
the controller card to ground, This is cest done with a switth so the verify can be enabled for normal operaticns. The
effact of this modification is equivalent of the "turbo" optior on the Corcomp controiler and should be used onlv after

151104,

Interlace Patterns __
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Note: the configurations marked *# and ¥ are the standard inferlace patterns for 71 and Corcomp formats, Tha
end-of-track intervals are only appronimate since the 9 and 14 sector formats include more buifer space than the 1iF sector

- )--!nrmat.
o Sect/trk  Interlace  Patterr {dashed  line {5  time available $or head step)
944075318642 e 92051427384 ——-

B+ 01148151 1259162136101473 Ii Fooem—— BA095 M1 10615217163 52817 4 (3~ 18
JO0LH1217 3281143915410 165 11 17 none

16 50 1307411411085 2151294 5 ~~—mmemmmmm — 16301141 12721383 1249415108 ——o- i6-gector
patterns are not precisely to stale

FORTH TUTORIALL

By Lutz Winkler

FORTH TO ¥OU, TOO! BESSION 5

When we set up our autobooting systee disk 1 stated that I always include -DUMP. This utility provides a lot more than
what T aa going to cover here since I want to keep things as simple and understandable as possible. As you may have gatheres
by now, Forth is a "stack-oriented’ language. There are several ‘stacks’ but whenever there is reference made +n ‘the stack’
1t means the PARAMETER stark. (Farameter = argument.) The sfack’'s main function is for tesporary storage of arguments, i.e.,
numbers, Every time you enter anything from the keyboard {or a word is encountered in a pro- gram) Ferth first locks for it
in the dictionary, If it is not there, it is converted to a nuaber and put on the stack (I found in the tionary it is

4j:=\ executed). Dy now you know the stack concepts What went on the stack last will be-taken off first. Because there iz a limit

‘ toc vour computer’s memory capacity, there is also 2 limif as to what the stack can hold. Good programmers make sure that the

stark holds only what is neaded and don't let ‘garbage’ accummulate there, If by chance you define words which leave junk on

the stack, it will eventually reach its "limit and the progras will stop with a PFULL STACK message an your display,

Conversely, if a words needs to fetch a parameter from the stack and nothing is there, you'll get a 7EMPTY STACK error
message.

! Bring on .§ (dot-B). It Iet’s you look at the stack content without touching it otherwise, i.e., it neither adds ncr
r removes anything, For evasple, let's enter 15 and then 22, Now enter .5 and see what you get on the display. [t should show
! i 13 Z.  The | sysbolizes the bottom of the staci, In other words, if we use . (dot) then 22 sheuld be printed to the
& display because it is the top (first-out) 1tes on the stack. Now use .5 and see what's left. [Oniv the i5. ﬁnuther_. {dot}
will fetch it and if you use . once more Forth will respond with ? EMPTY STACK, (Usually preceeded by a number.} In oréer to

prograe in Forth you must understand the whys and hows of the stack.

Speaking of stacks, there is another one, though it is never called a stack. It goes by the name of DICTIONARY, but just

like nearly everything in Forth it is also a stack. Every time you define a new word it ends up on top of the dictianary

(stack}, On the bottoa reside - you guessed it - the Forth resident words. fOur autohont then piles the words from the load

gptions on top and finally you add your words {or your program’s words!, Large prograss can use up almost all of the semory.

Say you have loaded the ARA SUPER-DUPER XY CALCULATOR and there are now 1,500 bytes free, You are through. calculating and

wish to install the PARAGON XY PLOTTER. You may not be aware of the fact that it takes 4,000 bytes, 5o as it boots there

Comes the point where vyour TI has reached its limit. 7DICTIONARY FULL will be the message to let you know that there is no

way you can run the XY PLOTTER with SUPER-DUPER CALCULATOR still in memory. Well, there's always COLD to start over. Not

| necessary. FOREET i< easier and faster. FORGET cece {as it is stated in the manual} wipes everything out of memory starting
with ccec and every word which was added after it.

= Cne way to always know what to FORGET to get rid of a program, but not the autoboot, is to include an the WELCOME screen
" a go-nothing word. I+ should be added ac the last word just before the R-3BAGE word. It can be anything you like, most
pecple use thelr initiais to help them remember toc FORGET. {How is that for logic?} Every word cospiled pricr tomy : Uk g
ramaing it ihe dictionary, every word added afterward is dropped by FORSET LW (ENTERD, In the case of very short rowtines
wiich I may load cn top of another one I usually include 2 5 XX or similar Zo-nothing and display a prompt upon exiting to

-
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. remind me what to forget. In this fashion I leave the underlving grogram in memory.

RECAF:

The .5 word displays the parameter stack’s zontent without adding or removing anything, “!" denates the hottam of <=e

e
£eales

FORGET ccee let's you clear from the dictionary sntries beginming with coce and everv word adged since ccct was Compiisd,
Placing a do-nothing word on screen I makes forgeiting easy.

SUGRESTION: Study Chantar 7 of STARTING FORTH.

Aabkd OFERN LETTER ‘ :
builford 99°er UG

bear Memsbers:

It is with deep regret that [ nmust announce that, effsctive with the Julv seeting I tender my rasignation as Vice
President of the Users’ Broup. 1 find that due to excessive and demanding personal ohiigatians, I will not lcnger Ge-ablz to
effectively carry out the duties of the office. I will continue tu assist George in getting the newsletter out on time ang I
will be glad to assist with an oucasional program at our meetings. However, [ simply do nat have engugh time %o administer
the office as [ think that it should be ddministersd. -

I feel certain that you tan find scefne with mare time tn spara and who'will ba able to devote more time to planning
programs and doing those things that are necessary to keep the Users’ Broup running saoothly. B

«

B ety .

)

i Bots Carmany

FOR SaAalLlE

Ban Post has a 30071200 haud external modem for sale. The asking price is $55-460. Contact Dan at £21-259% or leave a
message on the ROS board.-.

ROL_L. YOUIR OwWwnN

By Bob Carmany

Have you ever heard the expression “roll your own? Weel, besides cigarettes, it has found a new meaning when applied to
our dedicated band of fanatics——the diehard TI user. The VIC 20 has lang since vanashed from the scene and TI lor most anyone
else in the coseercial world) no longer considers the 9974 to be a significant part of the market, The result is that, very
often, we end up making aur own hardware, cables, and other accessories, & couple of months ago, George von Seth and | bought
| a couple of AVATEX 1200e modess, The price was just too good to resist, The only prablen is that they cose withsut catles!
Well, we still couldn’t resist the temptation and went ahead and ordered them anyway. The next step (after they arrived) was
to sit down and construct a couple of cables =o that out new-faund prizes would work, Fortunately, the folks at AVATEX were
ﬂ nore than friendly and a call to their “B00" nusber lad to a friendly chap. who was @ore than willing to help us cut., With a
i piece of paper in hand with scribbled pin-outs, George and 1 proceeded to "roll our own® cables. Let's see, pin 1 on the
E RS232 side went to pin | on the modem side---then you had to switch pins. . . o
x At any rate, sose 20 minutes later, we hat the cables completed and it was time for the proverbial ‘"moment of truth®,
l Everything was plugged in and, with our fingers crossed, we tried the modem. To our delight, everything worked just tine!

Another exasple is a fellow in the cuthack of Australia, fn Upal miner by trade, Ron Kleinschafer of the Hunter valleysSy

W U has “rolled his omn" modem, Eprommer, and 3-slot P.E. Bax. Do y2u want the plans? Ron will probably send them +c ycu./_\
I+ Ail you nave to do is write and ask, In fact, *hat is the case with gost Tlers, '
What does this prove? Hotping really except that there is na reason why AAY prudent person can make cables and other

sinor hardware items with a minimum of gwpericnce and effort. For srajeciz af a greater  magnitude, there are respurces
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(vailable right here in cur U, Mack Jones has considerable experience witn & soidering iron. In fact, sometimes you would
[Ihinkhat he is an expert swardsman when you see hin in action. Herman Beschwind is our resident expert "on  just about

Y gverxtxn‘ing" dthers in the club can help you in areas of their particular expertise, WHY BE BASHFLL!!! If vau have a

har@uare or suftwe, ASK SOMEONE!! Someone in the UG can answer the guestion or probably has access to
i%t. Remember, now that TI is no longer actively supporting the TI, your best source of infcrmaticn i your US,

s
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