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OUR NEXT MEETING

DATE: Feb 6, 1990 Time: 7:30 PM. Place: Glenwood Recreation
Center, 2010 S. Chapman Street.

Program for this meeting will be a demonstration of the TI-WRITER
Utilities package from the Chicago Users Group. Bill Woodruff
will conduct a workshop on how to use this series of programs to
make writing documents easier.

MINUTES

The January 2 aeeting of Guilferd %7er Users’ Group was held at the Glerwood Rerreation Center on Chapgan Street im
breenzhoro, N.C. There were & aeabers and one visitor presest.

The meeting was called to order at 7:43 P.M. by President Bob Carsany. A short business seeting was held and consisted
af the ainutes being read and a copy of the Treasury report given each sember present.

OLD BUSINESS:
There was ro old businesc brought up.

NEd BUGINEES:

‘Pres, Larmany asked for 3 demc for Februsry”s eeeting and Bill Woodruff said e would deao the TI/Writer Utilities he
has been working with,

Pres.  Careany alse resinded aseabers that the Feb.  Mewsletter wnuld be the lact for non-paying acahers. He alen
sentioned the new version (4.21) of Funnelweb that he has., Alsc his progras (Program Writer Ver, 4.0} ic now cut and as soon
a5 he returnes froa Australia, he will upipad it ta the BES,

After the short seeting, goadies and drink was sade avaiable to meabers. ! would like to thank each are attending for
the fellowship and good food,

The party was over af 7:30 P.A.

Respactfully Submitted,

Lo F. *"Mac" Jones, Sec./Treas.
builford 9%er Users’ Groyp
Greensboro, N.C. 27408

PRES PEEKS

This is ay last colusn before ay trip to view the "Wonders Downunder® first hand. After saving For 2 vear for this
adventure, [’ looking forward te “gelting asongst “em” im Newcastle. Newcastle is the heae Df the Hunter Valley U5 and all
af the brilliant programmers who are nusbered aeeng its sesbers, 1711 he spending a little aver a week in the Hunter Valley
region with plans te visit with sany of the friends that I’ve made over the years. It should ke interesting to taik to the
likes of Tony and Will HcGevern (Funnelweb), Ren Kleinschafer {BED cartridge and hardware hacker), Richard Terry {forth
pragraaser par exceilence), Joe Wright {Benealogy progras), and the rest of ay “zates®. ! con’t think that there is a higher
concentration of truly brilliant programeers in any cther UG anywhere in the world, There will be a full account of ey
*adventyres' imr the April issue of the newsietter and I expect that there will e a rather large text file on RDS as well,
Who knows, 1 might be come “goodies” brought back from 0z as well.

We are still soliciting articles for the newsletter. This seeas to be a rather upiversal prodiem zmong 71 Users  groups.
Filling the pages of a newsietter is not as easy as it eight seea and we would like to get a5 diverse a range of aticies as
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possible,  The articles den’t have to be professional quality or even typewritten. We ill sccept articles in virteally any

foreat --handwritten, on disk, or printed out. The topics can be anything related to the TI --reviews, programsing tips,

4?;=iuftnara and hardware scdifications, or what uses your Tl serves. Ouestions about the TI are alsc welcose. We will iry to

ind the ansWers to any questions that you have about how to use a particular program or just about anything else that you

want te know. Send any saterial to: George von Seth, 408 Candlewoad Dr, Sreensboro, NC 27403,

We are going to try to have an interesting graphic coversheet for the newsletter for the remainder of the year. The

coversheets are created with PAGEPRD. The program is easy to use and creating an attractive graphic application is both quick
and straightforuard, Besides, you can use TI-Artist character Fonts and instances to put together whatever you want,

RAMBI.ING ]EB?:?ﬁI"]E]fES
By "Mac®

¥ell gang, at least & of us enjoyed the companionship and good food last Jan. 2. 1 was surprised that only that Fes
shOWEG Up, but T guess it was & little too close tc the "big weekend” for some. Anykow, you sissed a real treat,

hs . you probably noticed in the President’s remarks,. there will be no more Newsletter for you who have not paid the dues.
As you reapaber, the censtitution states that there will be 30 days grace pericd fros Decesber Jist and nom has psssed. | am
surprised o say the least that we will be losing 5o eany members. To date, only Bob Carmsny, George von Seth, Mrs. Jerry
dores, Tony Kleen, Bill Woodruff and yours truly have paid for anather year. 1 wili be giad for any of you that wish teo
continue the Newsletter and Library privileges to cend a check for $32.00 to L.F. Jones at 3202 Canterbury Dr. it
bresnsboro, N.C. 27408, #s we have no checking account for the group, I aust cash the check in order for us to get the cash.

Bs 1 wazn’t able to speak to a lot of you at the seeting, I hope Santa was good to y&u and siuci yau ss!ethindr real
Tt'ich in your stocking. Unfortunately he sust have lost the letter [ sent his asking for the Horizen rasdisk for it was left
at sockeone else’s howe instead of sine, Bh well, laybe 5nlcday'

’?52* Host of you know by now that Bob is leaving for nustriila in Fenruiry §c 1t you are wanting to give hie any eessages for
fory and Will and the sthere mates aver there, you had better be at the seeting. Beb will unfortumately miss the ﬁarch seet
but you will probably see the results of his trip as the broundstar 585 as saon as he lande home,

Resesber, if you are having probless with TI/Writer, be sure to he at the February meeting zn8 pirk up on the good
infsreation Bill Wendruff will be deseing for us then. Until them, enjoy the good Tlames.

XB TUTORIALS PART &

By Tany McGovern

?iII 18 PROGRAM SCRUNCHING

‘Well, where do we go in the future 7 So far the series has had a detailed look at user SUBprograes and the ALCEPT 4T
stateaent, the tun most powerful featwres of T1's Extended Basic, and also at the prescan switch comsands lurking in the Y10
panuzl addendus. For the next few sessions we will continue with topicz which are of Tanediate relevasce to consale-only
users, nasely squeezing programs to it in semory, and extracting maximus speed from ¥B. I can see no point, and have even
less interest in writing abeut, say, SOUND or SPRITEs from the very beginning, as these are fairly well documented in ihe
aanuals and the subject of sany books and articles. That isn’t to say that subtleties in using them won't come up from tise
to tiee,

Encugh raving on for now and on to the real business. Let’s now look at how to face up to that *MEMDRY FULL’ sessage.

This even comes up when you have memory expansion with a total of 48K of RAM in various quises. Frograss always sees io end
~74p ree¢ing more eaary than is aveilable! I dn feel some unease in discussing this topic as many of the things thai are done
.h compacting programs can only be regarded as poor progrem practice oihermise, as they sake the code gbscere and giffirslt to
anodify or develop further. The other great trade off that aust be considered when scrunching prugrass ic speed of executian.
Biven an equal level of skill in program writing, coding for speed usually results in a longer progras than wouid othermise be
written, Perhaps the easiest eyaaple to see is unralling of a short loop which is repeated a Fixed nuaber of times. &
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FOR-NEXT loop gives coapact code but carries a penaliy of the loop overhead which could be aveided by sriting cut the contente
of the leop the appropriate nusber of times., The subject of coding for speed will be taken up in detail in later Tutorials,
and speed sacrifices with cospacted code will only be noted in pessing, The richer the language the sTre opportunitiss there
are to optinize code one way or the-other. Corscle Basic offers many fewer ways to do this than does {3 and is auch less fup

At what stage should you bother trying to azke vour code coapact ? Romesber that ¥B can anly OLD or RUN one prograe at
tize, so apart from loading tise from cassette, or disk space, there is np reason at all to scrurch z progras that runs in the
saallest mesory it is intended to run on, Most users with disks now have the 32K semory expansion, so ihis aeans the bare
consele, Minimes Basic prograss tc store in the agdule’s RAM are the only ones you have real iscentive ic make sealler otill
Unless you know frow the start that you are going to run short of space because of large arrays af nesbers, or a need for
earisun string storage rooe, be expansive -- dotument your prograz thaoroughly with REMs, use lots of SUBprograms, use ohvious
explanatory names for variables, avaid reusing variables for unrelated uses ..... and then you run oub of rocs.

Kow first of all a progras has to be shert enough to load.  This is purely a function of prograz l=ngth. Next it hes to
be able to complste prescan when RUN. For prescan to succeed there sust be enough rocom left over after the prescan for
varizkle pointer and subprogras- tables to be set up, and room set aside for numeric values, at B byles per nusber, S3triag
variables are not assigned space ustil it is attually required, se it is pocsible for a program to crash later berause it
tan’t find enough roce for strimgs. The well known hiccupping of long Basic programs sccurs while Basic screfches around to
reclais string space when it hac run out of new space. ¥B doec it ten, hut it iz a lot faster at garbage collection’.. MNow
let’s look at how to squeeze programs inm, starting with things that affect the program length only.

The sost abvious thing to do is to remove RENs From your program. I would suggest that this be left till later in the
develapment process as you put thee there in the First place to help, At the leas! keep some for now. If you have been
following earlier Tutorial advice to use lots of clearly nawed subprograss them you don’t need sany RENs. For the sase
reasons you should not abbreviate sabprogram names beyend recognition at this stage. Basic as an interpreted language, where
the source - code is also the run-time fode, has this probles that cosmentary and explanation are not elisinated by a cospiler
or assembier and compete for semory spare with the executing progras. One way round the probles is to restore REMc to 2 file
copy after intersive develuplent is over, even if it does aake it too long to RUN. The REWS can always be removed later.

Now it's tise to laok at uhat ‘nakes an 1B prograe as long as it is. To get started let’s lack at two yETY shurt prograss
ta clear the screen. :

100 CALL CLEAR

Before entering this clean up the sachine with NEW and SIZE it. Then enter this program amd SIZE it again. The
difference will be the length of the prograe 13978-13914 = 14 . [ will sostly quote SIZEe on the kasic of & consale oaly
machine for simplicity, but there are sose interesting differences. With mesory expansion XB Tists high nesery 2nd stack
separately, and ignores low meecry altogether. XB stores the progras and nemeric variables in high aesory (24K, while the
stack - 12K of VBP semory - contains variable dezcripticss, subprograa details, PABs, and the string storage space. This ALL
has to fit in 14K of VOP RAM with YB/comscle only, fansole Basit doesn’t use memory expansion for Basic at all, How try 2
second progras which does alaest the same thing '

100 DISPLAY ERASE ALL

and SIIE it. Only 9 bytes now' Although the LIST of this second arograe is longer, the computer thinks it iz scharter.
Comsult your ¥B amanual p40 where you will find all three words DISPLAY, ERASE, ALL are listed as reserved werds, as is DAL
but not CLEAR. Reserved words are treated dlfFerently -~ when you enter the line they are recognised and “tckenized® as cpe
byte syabols with ASCIT values above 127, °CLEAR’ takes 7 bytes, ane the token for a string without quotes, ore for & length
byte, and 3§ for the ctring itself. th use tokens ? For ane thing it shortens the prograa length, and alse wmakes it pasier
for the interpreter to recognize thea when the program is running, Y¥'s range of tokees is very liaited and built-in
subprograms are the way ¥B gets arcund this,

Now you don’t have to take my word for this. If you have an expanded systes you can write prograss using CALL PEEX tp
explore stored prograss, or better_ still use the E/A DESUB {reassembled a5 uncospressed ohject code so.-the IF loader can
handie it} for 3 quicker losk. With concole Y8 you can ab best get an indirect insight by entering {[TRLévarious keys® in a
REM stateeent and LISTing that, Be careful, you can crash the computer in ways wondrous to behcld that wiy. Soaecse forgot
to tell the coaputer net te try to turn token-values bark into reserved words when LISTing REMs. Ever notice when writing
file specifications that keywords that do exira duty elsewhere LIST with the extra cpace, but the otherz do nct. . EASY-BUG in
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Ninisea also allows you to loak directly intc VDP RAM or cartridge RAM to ses Basic programs in their internal state.

473\ In TI Basics, unlike those which store programs as ASCID files, the line nusber is always stored as a 2 byte integer, and

© 't makes no difference to program lemgth to use line ¥l ar line $10000. Try various line nusbers in one of the examples
abave. If you are peeking around in the program, don’t expect to Find the line nuaber at the start of its program line, It
is in @& separale lable below the pregram, and each 4 byte entry has the line nusber followed by the location of the line
itself. The line # table is sorted intoc order, but new or edited limes are always added to the lower address end cof the
prograa block. The program lines thesselves are preceded by 2 length byte and terainated by a null (200) byte. I won't go
intn it here but you can use this genaral information to interpret the variouz tise delays when you edit a line or enter a new
ling. '

From this you can see Ehat there is a & byte overhead associated with every new line nuaber. Now enter the program limes
above as lines #1090 and 200 and SIIE. Mext coabine thes as a single line

100 CALL CLEAR :: DBISPLAY ERASE ALE

and SIIE again. There is a saving of § byles. The reserved word "i:" has cost § byte, hut & bytes have been savad by
haviag one line fewer. Now if you scrunch @ 500 line console Basic style of prograa into 200 XB eulti-stateasent lines vou
have gained 1500 bytes. OF course you can’t do this to every line because line nushers, as well as being Iine editur sarkers,
are also where BOTOs and G0SYBs g8, so yoe will usually end up with a few short lines yau can’t condense. FOR-NEYT loops work
perfectly well within or across sulti-statesent lines, The use of prescan switch cosmands is costly because you end up  with
'8P+ and SIBENE on ceparate lines at the end of parh schprogram o reated. Still, it's usually worth doing even though a
long program say have several hundred bytes tied up in prescan switching., In desperation 2t the end you fan always reasve
prescan switches starting with the shortest subprograss,

fow euch room does a variable take up ? Teke a sisple numeric variable. There are 8 bytes for the radiz-100 floating
point fora that both TI Basics use for all numbers (they even do 11 to 14 sigaificant Figures every time - another reeson
they are slow), Next the interpreter has to be able find where this value is stored so thers’s 2 bytes for  pointer to the
*1ue, an¢ 2 more to point to the nase associated with this value. Further it has to recard the nature of the variable,
shether it is numeric or string, sisple or array, BEFed or normal. Alss in a Basic language which allows long variable naaes
2 length record is also likely, though not absclutely necessary. ALl told there iz a practical aminisus of 14 bytes of
overhead for every sieple numeric variable.

fs 1 have noted in other connections in this series, TI in its self-defeating secretive way, never explicitly specified
the details. TI Basic is most likely highly consistent in this froe aodel 3 mcdel, because any console ram be called on to
wark with separate E/A or Minimew Basic support utiliiies such as NUMREF. 2n the other hand each ¥B sodule contains its own
set of support utilities, and only has to be internally self consistent. There is information in T1'¢ published data (1B,
E/A, Technical sanualsl, giving details of VP stack entries built by the /B CALL LINK with some hints as to changes for the
1B version, So to use XB LINKs at this level of detail you have to work by isplicatisn. Now it is done frem time %o iime,
but TI does not seeam to have quaranteed explicitly to prograemers that such procedures would work with 311 A% aodules, or that
the LINK stack entries are similar to internal table entries., Most likely they do and are. Only TI krows for sure.  Then
again TI last big while Apple and IBY make lots of aoney being more open about their sachines, though Apple sezac fo be
developing more secretive ways as it gets clder and more arrogant,

Tiae for come little program experisents again. Enter the miniscule progras
100 4=0

Sefore you do anything else work cut how eany bytes this uses, The amswer is 1. Ip accepting the line the editsr has
already figured 'A" for a variable {because it staris with an allowable character) and not & reserved word and it is
represented exactly as it occurs, no token involved. On the cther hand it deesn’t yet care that '0° is aeant to be & rnueber
ant¢ treats it ac an unquoted string. IF it isp’t an honest nusber, say 2N, it will anly Find cut later when it RMs and tries
to convert it to 2 floating point number, '

GIZE the program, then RUN it and SITE again. ¥R does moi resel everythine until you have made ar editing chapge, ac you
know from debugging efferts after BREAKing (Fctn-4) program execution, At this stage you get sore informaticn froa an
expanéed sysies, which will show B bytes of semory used and 9 bytes of stack, New,repeat the process #itk 3 longer wariable
nase. The length is reflected both ia the original progras length and in the stack used. The stack usape is 2 byles glus ihs
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varizble’s name length more than the minimum we figured out before, Mest likely the 2 bytes are for a linked lict strurture
to help takle searching, and there ic a symbol table entry of the variable nase. Now turn off your expansion cyctes and be
like everybody else with console only, and repeat the abave. Now you will Find the increase over the program lengih is always
the 1§ bytes we figured earlier no satter hoe long the variable naee is. Now try

100 A23856789012345, R23456789012345=0

Still 14 bytes RUNtime overhead! Change the second & to 2 B to aake & distinct variable name, 15 bytes long. Only
another !4 bytes overhead ' So how come ? Maybe it’s doing without the full word list link and sgueezing things up a bit, but
what about the sysbo! table ? The anly consistent conclusion is that it doesn’t have one as such, but paints to the first
lotation of the variable name in the prograa as located hy the prescan. Read the Tutorisl on prescans again,  ¥B aluzys
searches in VDP RAM for variable names even if the progras itself and the nuserir values pointed to are stored in expansion
NEROTY.

If you wanted to make 2 faster interpreted Basic, you would, in the prescan, replace all variable names by csowe token
~plus a sterage pointer 1o eliminate table searches. Which is just what TI clais in their Software Developsent Handbook to
have done with the Basic for their 990 sinicosputers. Unfortunately they failed to aake an horest sachine of the 3974,

The next Tutorizl will continue with the prinCiples of program scrynching, getiing eore int0 the prograa writing end of
things.

TIPS AND TRICKS
The following is a compilation of tips, tricks and generzl information gathered from issues of TIINES.
This First item is a short hit of source code that can be asseabled and loaded inte ¥B with CALL LORD. When 2 program
breaks far amy reason, it will auto-lead "DSK1.LDAD®

DEF CHECK

CHECK MOVD #)3344, 58344
JED NORUN
B 1RI

NORUN CLR @)83¢4
LI RY,36372
NOVB R1,8)9002
SWPB RI
MOVB R1,8)9C02
B 830048
ARG YE3C4
DATA CHECK
END

*INFOCOM adventures are net all FULLY legical-there is a RANDOM elesent in soae of thes #hich seans that sopetize you die
end sometimes yow live... and an interesting cosmand to type ito your INFOCOM adventures is $VE--try it!'! There iu & ¥RAND
coapand in Lurking Morrar which expects a number before/after it, not sure what it does but I think it may deteraine the path
when you cose to 2 random choice. HITCHHIKER has 2 total vocabulary of 949 words-have you found thee all yet? KILL ADAME?
Some odd coamande includa AYXXY and 7IMGEK- the latter may just be an end of file dumey. SUSPENDED has a vercabulary of 680
words, but you can cosplete it with just 35, that's reall overkill!!®

ROM CART PORT

This is a text file discussion of the ROM cartridge pirt for the TI=99/4A, Tt represents inforaatics ! have Been ablk to
cbtain froa various references. Cartridge programs nust operate froa 5000 to MTFFF. dhen the coaputer ic RESET or ‘turred
on, the power up routine looks for a Header or Control bliock at location 38000 in the cartridge port. This contel block
establishes the linkage ints your cartridge program and allows you to have sultipie entry points. Here is an exasple contol
tlock -used to provide one entry poini;
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0000 A0t DATA  adal b0

wal 10 FOR EOOT
0042 0000 ~DATA o0l . 5002 .

n 0004 0006 DATA 30000 . 14004

0008 0000 BATA CHAIN  TBOGE ADDRESS DF MENY L1ST
0008 0000 DATH 20000 £008

0008 Q000 DATA 000 bO0A -

000C 0000 CHAIN DATR 20000 &1 CHAIN PDINTER

QOOE 0020 DATA 5LOAD 6012 ENTRY POINT

9010 oOF BYTE SLOAD-%-1 014 LENSTH OF HENU TEXT
fo11 4 TE&T *CARTRITGE NAME’

0020 9440 SLOAT B START

0022 092

let's examine the control black. IFf the TI operating systea finds AR et 34000 it knows a cartride is plugged in the
port. The next byte gust be a >0t at location-¥a00!. This informe the cperating systea that the code in the rartridge is
executable machipe lanmguage. Other codes are used for &ROM, but that’s another discussicn. The data at location »E007 -
26005 is zern, Location 8004 sust contain 2 word pointer to a list which identifies the senu text and asstciated entry point

when that ites is selected. This iscation usually containe a 36000, Locations F800B - Y4008 sust be zerc. The chain list &t

6000 contains the following: :

Bytes 1 2 = chain pointer to the next meny list - or 0000 is this is the last list in the chain,

Bytes I 4 = entry point associated with this menu selection.

Byte 3 = length of the senu text.

Byles & - N = Mepu Text - this is displayed on wain menu. Craig #Ailler’s newslefter has additionsl inforsatios on ihe
power up routine for the computer, Resesber all dynamic datz eust be in RAM usually in the ¥B300 area. Thic ares is used for
reqisters plus VOP RAN is used for variable storage. Cartridges cannot REFerence any lable or routine oetside the cariridge,
This. means the cartridge program must previde it’s own VSBW, VSBR, YNBK, 2nd VNBR routinos which are noreally loaded froe the
Editor Asseabler cartridge. Exaaples of what these rovtines look like may be found in the Tombstone fity geze or C[raig
Nillers newsietter. firmed with this informatien, it possible to dicascesble code to sez hoa the program works. Hoge yau Find

_ ?7.;hi5 inforaation useful, See ya around the boards...Mack Mclormick 74208, 1322
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