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-“OUR"NEXT MEETING

DATE: Sept 5. 19889 Time: 7:30 PM. Place: Glenwood Recreation
Center, 2010 S. Chapman Street. ' ~

Program for this meeting will be a demonstration of the TI/IBM
connection and how to transfer programs from one to the other.
Be sure to be there to see ancther view of computer compatibility

MINUTES

The Tuesday, August ! meeting of the Builford %9er Ueers’ Broup wat held at the Glemscod Recreation Center on Chapaman
Street in Greensboro, N.C. There were B members precent,

Since the President and Vice President were both absent, the seeting was called Yo order by the Secretary at 7:35 FM.

QLD BUSINERE:
& The Gecretary informed members that a card has been semt to Mr. Petersee {nferming hie we can np longer send him a
newsletter since we have not heard fras hia since his March request for exchange.

HE® BUSINESS:

a. Srott called hefore the meeting and inforaed ee that he would not be able to make the aeeting. He also advised that
since he was 58 pushed up with his werk and also into programing with his clome, he is thinking about selling his 71
eguipeent. He is also giving up his job 25 President. #e hate to lose Scoft but he said there just isn’t encugh hours in the
day o hahdie both cosputers. He is also wanting 2 buy a 9400 haud moder and the 71 equipment would help pay for it. Good
luck %o yeu Scott,

b Hersan oonated a-Sams” Tl 99A package ronsisting of 8 cassette tape with 24 prograss on 1t.  fany Kieer heught 1t for
$3.90, The money went into the treasury. Thanks Hera.

Tha :rcgram was presented by Tony Kieen on 7! Base. !t was z very good and inforsative crogras, Tony went through the
: grae and made up 2 data base for mailing lzhels and chowez how they could be printed out, It was a2 good ok ens
. Thapks Tam

grograe will D2 op the TIJIEM Connecticn. Bill will deme how you ran copy an IEM disk to the 71 and vic
! he lock:ng forward to that desc.
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the meeting was adjourned at 9300 P.M.

gespectfully sehaitten,

L.7, “Mac® Jones, Ser./Treas.
Suilford 99er Users® Group
Ereenshboro, N.C.

FORTH NOTES

By Lutz diskler

#RIAYS IN FORTH

In Tidbit #% ! introduced the word 2D-ARRRY to illustrate the use of the (BUILDS...DOES comstruct. It ceees that arrays
have kindled 3s much interest as the subject [ was dealiag with. 5o hers [ am once again at the keyhoard to continue what had
been left unzaid about arrays.

The word to create a two-disensional array was given as

1 ZD-ARRAY  Brows dcoluans --- ) (BUILDS 2DUP ¢ gup the parameters ) , , ( store thea ) ¥ ALLOT { meltiply thee and
allot the space } DOESY ;

and [ had indicated that it would create a byte array, i.e., each seaber of the array could only stare values up to 253
{3FFY. This puts z limit on its usefulness and it would be better to sodify it so it can accommodate [4-bit nugbers {up to
HFFFFL.

There was another word (LELL) whichk sieplified access to the array and it was intended for use with byte arrays:

i CELL { rowd col# --- addr ) BUP ¥R ( dup address and save it to the return stack ) 8 { fetch nusber of colesns ) RGBT ¢
bring rox¥ to top of stack | Y +  aultiply %col by rowk and add te cold ) RY € retrieve address from return stack 3 4 +
address of first mesber } ¢ ; { add offsst )

Instead of showing you how to change thes. let us define a new word which not anly can create an array but at the sase
time provides the convenience of CELL and ic word {ib-bit) oriented:

: RRRAY (BUILDS 20UF { dup he parameters } , , | ctore thea } 1 2 1 ALLOT ( nultiply thea and allet the space ) DOESH
BUP [ dup address } R { save copy on return stack | & ( fetch nusber of columns | SWAP DUP ROT 1- > { check coluan paraseter
VIF .7 Column out of rangei® RBORT THEM SHAP R 2+ # SHAP DUF ROT - > { check row paraseter ) IF .* Kow out of range!® ABDRT
THEN SWA® R ¥ { calculate obfset } ¥ 4 2 0 4 " " ) R ( address from return stack ! § £ £  add offset )

Lreating an array is stiil the case: number of rows, number of columns, ARRAY and a name. If we stay with the exasple
fros the previous Tidbit, we would enter 4 25 ARRAY SCORES. Accessing a cebl, however, has been sieplfied. Where before you

had to type

75 0 2 SCORES CELL ' or & 2 SCORES CELL B { ar 7}
to store or relrieve scores now you only need

75 4 2 GCORES ! or ¢ 2 SCCRES 8@ {or 7)

4nd a5 youw prohably noticed, soae error checking has been added also. It is rudimentary inasmuch as it only checks that

the Righ iisits for rows and coluans are not ercesded fassuming that it is uniikely sosehody would enter & negative value).
Bit it will keep vou froe trashing your system i¥ oy rhance you oo make a mistake amg send SCORES looking for an invglid
aodress, i,e., bayord the houndaries of the array,

e e a o Eo o ATI AT L . ek RACSS

Fefore we go on, let oe resind you that AREAY can create a byte array by removing 2 % just before ALLOT and in the DBGES:
portion sust aefare RI.

Zertine hack to errors, most gf thea ooocur when vou forget that the first row of apoarray is row O oand lifewice fof



tolusns. We tan cat down on errors and at the sase time facilitate access to the array tf we make full use of what Forth
offers. flur evanpie SCORES was intended to record the sgores of four players over a periad of 26 weeks. This msans row © for
player nrumher 1, row | for player 7 and co forth. The easiest way to set the row nuaber for eack player is to use constants:

G CONSTANT TOM | CONSTANT DICK 2 CONSTANT HARRY 3 CONSTANT JOE

ow the first stores of the season ran be recorded with:

£30 TOK © SCORES ' 169 DICK 0 SCORES ' 93 HARRY U SCORES ! 134 JOE & SLOKES ¢

A step in the right direction but we still have to remesber to use the colesn parameter at a value of one less thap what

comes maturally and typing SCORES ! (or SCORES @ or ) is nat elegant. To take care of this lack of styie we define a couple
of words:

* SAVE 1- SCORES ' ; {nmrc---) 1 GET 1- SCORES 25 {rc =)

Now we can use nases and the real number of the week to record scores for any of the players. Tow's score of 299 in the
second week of the shatever season inotice how he has inproved in just one week’s time') kould be entered with just

299 TOM 2 SAVE
or could ke checked on with

T8M 2 GET 299 ok
and the came applies to Dick, Marry and Joe and any week of their 26-week neason,

Wher you create an array you tan not be assured that its space is alloted in a part of the mesory that is *clean®, i.e.,
all byles are zare. To see for yourself, enter * SCORES 217 BUMP after creating our sample array SCORES iand booting -DUHP).
The first two locations should show 0014 56004 byt apet likely you won't find many 0000s, You can use the interactive eode and
the FILL (addr cnt byte -—-) command ta set things right:

W

" BEUMES - put starting address on stack 4 + - we don't want tg wipe out the disensions 4 28 ¢ 2 ¢ - calculate coumd
{skip 2 & if a byte array) 0 FILL - execute (Fil) with zeros)

N¥ow enter. ’ GLORES 212 DUMP again and see that everything has indeed been changed to zerp except the lecations cantaining
the array’s dimensions,

Any array - no matter how caart - which is used to stare data is of no use il it can not be accessed again and again as
15 the case wWith our “scores® which we would want to have available for at least 7% weeks,  The gbvious solution is to keep
sur array en 2 diskette, Data froa an array can be soved to a Forth screen (and back} with MOVE (or CHOVE if it iz a bhyte
arrayl. Agaim, you cam do it interactively:

T OSDORER - addr! n BLOCK - addr? (n = screen nusber where tg store il A 74 8 - talculate n tor bt 4 + - add the
ncelis KIVE - move “em (CNOVE if byts array) UPDATE FLUSH - make it permanent

T retrvieve the datz from the screen and put it hack into the array at a future date, vou would fires create the array id
 SCORESY, then reverse the order of the addresses and leave out UPDATE ELUSH:

A BDDK ° SCTRES 4 26 ¢ 4 + MOVE [or CHOVE)

ther ihe array’s siaencions nor the nusber of the data screea zhange, worde like JERBSCORES, SAVESDORED anf
e defined ta 40 away with the tyning effort shawn above. Thev could bz placed on 2 screen zlong with ARRRY
22 aviilable whenever ARFRY is bonted, This sounds libe i good ides but it has a flaws these wards would ap
T ilmited ror use with unly nhe specific arrav, i.e., SIORES. e have made ARRAY saart. oo why not define simitar smart woras

tar thiz nuropse?

Lel'e gefine 3 word which can move datz Srom 2 screzer onto an array wits a minimup of of fare op our part. &11 that ic

AR fagr T
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required of us is to furmish the appropriate nusber of the screem and the array’s nase:

i READ-ARRAY ( scronp, --- ) BLOCK ( addrdi } [COMPILEY * ¢ addr? ) DUP DUP 8 { Fetch nusher of rows | SWAP 2+ @ [ fatch
nuaker of columns ) 8 2 % 4 +  calculate count } OVE ; | execute )

It iz used in the Fore n READ-ARRAY name, If we had stored our data for SCORES on screen 89, then 99 READ-ARRAY SCORFS
would read it into the array. We can do the same to cave data from an array to a screen:

1 GAVE-ARRAY { scr no. ——- ) BLOCK ( this will be addr? } [COMPILE] ° | addri ) DUP DUP 8 SWAP 2¢ @ £ 2 ¢ & + SWAP ERAT
ROT { get zddresses & count in order ) WOYE UPDATE FLUSH ;

As you ctan see, this werd is patterend after READ-ARRAY so that the usage is the same: B9 SAVE-ARRAY SCORES zaves the
dzta from the array to the screen though we have te juggle the stack a hit with SWAP RGT ROT,

Finally, the shortest and easiest one to round cut the set:
: IERD-ARRAY [CONPELEY ” DUP DUP R @ SNAP 2+ 8 £ 2 £ R> 4 + SHAP 0 FILL ;
Since no screen data is invelved, usage iz JERD-ARRAY name (like IERO-ARRAY SCGRES).

This does not exhaust the subject of arrays. But [ will leave it up to you now to define a word te create arrays wmith
ecre than two dimensions or to sodify the above te store the streen nusher within the array 2lso. These are just a couple of
additional wrinkles tirat come to mind as I am typing this. You say think of others and with the basic tools at hand, why not
try your hand at it?

RAMBI.TNG BYTES

By *Mac" Jones

I quess ay raablings would not be very direct if I didn't chovse as my opening rasblings to include Scott's message to me
before the August seeting that told me he was giving up his job as President of the group. Although ! have tnown Scott a
short Lime as years go, he has been a good friend and a very knowiedgable member of the group. Although we will miss his and
his good humor in the group, ! can wnderstand his reasons for his decision. I have only been retired four years but |
reaeaber when it seesed there was just not encugh tise io do all the things I wanted to and get sy work done alsa. Even after
you retire thie ie true too! (Grin}. As Scott holds a high pasitien at his hespital 1 am sure he is pushed for time to speng
doing & lfot of the things he would like to do. Also, he works with the more advanced cosputers at work so it would be natural
ta aiso carry this over to the hoee. Hence the dropping of his trusty old 97 448, Scott hopes %o get enough for his
eguipgent to finance 3 new 9600 modea for his clone at home, | cannot fault someone for wanting sameness in ecuipsent when
you work with thee at your job and 3lso at home. We will miss you Scott, and thanks for the good job vyou have dore for us as
Fresident,

Can you believe it's sisost September? Where does the tise go when you are starting down the other side of the hill, so
o =peak.  To young folks it seems like time drags on and om, but as you grow older, it does fly! Hopefully, all of the
vezation 1s about over and we can get down to soee serious club seetings as the fall days approach, It is hard to try to get
vour thoughts on computing when there is so-auch to do outside. Even [ had rather swik in the wara sun than it at a
keytaard, but you had better telieve I had rather hack then sow a yard!?

There is hardly anyone that cantributes te the newsietter anymore. If you could just find time to give us a few comments
it would pake the newsletter so such acre enjoyable for you, 1 aw sure if you found just how easy it is, you would aake it &
sonthly thing. It doesn’t have to be pages long. Juct a few paragraphc about a Favorife game or uwiility would ke of intercst
o speeone else.  To get an example of what [ mean, check out come of the newsleters that we exchange with each manth, 1
have gade Friends with sose real nice folks in England and we correspond reqularly and exchange software. Bob has many good
friznds he has correspondance with in Australia. He is even thinking of going over and eeeting them, 4811 thic because of 2
littie computer that seeaingly no one wanted anymore' To really find out just what a user group can mean to you, volunfeer for
4 i1b when it comes time for elections. Vow wen’t he sorry.  After 3ll, it is only once 2 menth that veou are counted on for

vour part as am officer. [ owe quite 3 Bit to ow group and Being s part of it [ you are holding back from being ar~

zf¥ier 2eC3Use yOU tRink DUSINESS br vacatieh wouls mabe you miss several of the msetings, net to worry' I have been it
erings where only 1 members shoseg ut aith no officers at all, It gida’t oop us From having & wonderful time just the




I eee no probiepc as to the newslatier being sent through Deceaber. However, we wiil have te wait until then i see how
the renewals stach uo. lt is up to the aembership as to whether we continue our nemsletter or not, | hope we cap and severai
otherc have expressed the sase concers,

Bill proaised to give us & demc on the TI IBM CONNECTION at our Septeaber aeeting and that is one meeting ! would not
Biss :f any of you do have Big Blee or it's clone at work. You can forsat a disk with the 1BM at work and Bring the work hoee
to your TI and work at home. That soumds great to se. Although 1 4o not have access to a cione, there are many sepbers who
de. [ had heard that this was possible but never had the chance to witness it. 1 hope we can have a good tura-oul ie give
Rill support on his deso.  "Til then enjsy the good Tlses.

B TUOTORIALS

By Tony Mchbovern
{. INTRODUETION

these Tutoriais were originally written several vears ago to try {a ieprove the abyseal standard of grograaming apparent
in magarine and User Group Newsletters, and even cosmercial game prograas at the time, They appearsd first tn the Sydney
TISHUD MewsDigest and later anes in the HV99 Newsietter after the forsation of that group as a separate entity. The stapdard
of published programs written in YB has on the whole iaproved since ther, but not as much as it should have, and as advanced
USers agve on, new beginners take their places on the basic consocle/YB cosputerc and need to learn how to use thes. X8 is no
longer the prise language on the expanded Ti-99/4s, but it is still a very expresaive and powerful language, with features
that have only been caught up with in recent times on newer and anre pretontious cosputers. There does seea to be some
tortineing desand for tutaorial material on %F, so I hope this series will ctiil be of value to new and old prograssers,

The series is intended neither as ar elementary course for absolutely raw beqinners nor as a reference treatise. It is
seant for the interested user who is willing to put sose effert into understanding how Extended Basic works in order fo make
best use of it, znd wishes to develop a feel for hew the machine actually goes about its business. Plus assorted raviags and
rasblings on, This issue of the Tutorials represents a mild going over of the original files, mainly to rescve some of the
putdated topical material.

The aim of this series on T! Extended Basic was always to concentrate on those features which nad not received due
attention in User-group newsletlers or coasercial magazines. In fact most of the prograss published in these scurces up to
the original tiwe of writing had made litile use of that most powerful feature of 38, the user defined sub-progras, or of scae
other reatures of 8. Part of the reacon for this wss the practice of come authors, a practice still soaetimes in evidence in
sagazines, of rehashing the same nmaterial for several different machines and publications, forcing the use of the lowest
coason denominator of Basics. Worse stiil were the many programs which were object lessons in how to write tangied and
obscure code. A much neglected source of help is TI7s Extended Bazic Tutorial tape or disk., The prograss in this collection
are unprotected and so apen for inspection and it's worth lecking at their fistings to see an exasple of how sub-programs can
give an easily understooc overail structure to a prograa.

Well, what are we qming to talk ahout then 7 Subjects covered are

{1} User-defined sub-programs
{2} Prescan switch coosands
1Ty

13} Bugs in Extended Facic
14} Crunching program lengih

Initially the discussion will %he restrirfed to things which can be done with the console and ¥F only. Original
intentions were to cover LINKing of assesbly routines but the series petered cut pefure that. HRoss Kudie haz written
eriersively on this fopic in 2 sories of TND articles in recert years £g the gap has beep filled, Actually, for most gase
p*n"’aﬂm‘qg in pure iE with no aszesbler help, %he presence of the seacry sipanzion doesn’t speed up 3B &bl that such as speed
till seeas to e lipited by the buili-in sub-programs { CALL COINC, etc ! which are executed from GRUM through the SFL

e real virtue of the sypancicn cystew for game programming, epart from allewing longer programs, is that GFL
23ide  for raching cofz routines 1n the speed critizal parts of the gasme, which are wsually cnly 4 very spall
|

i
orovide the necessiry spred, RE o an
tor of 10 faster in the fimally relezces

that the coding of this gaez




11, SUB-PROGRAMS in OVERVIEW

Every dialect of Basic, TI Extendsd Basic oeing no excepticn, allows the use of subroutines. Each of these is & sectien
of code with the end wmarked by @ RETURN staleaeat, which is entered by a GOSUB stateaent elsewhere in the progras, HRhen
RETURN :5 reached control passes back to the statement following the BOSUB. iook at the rode segeents

PLT I

300 GOSUR 2000

L

2000 CALL XEY(8,X,¥)s: IF Y=1 THEN RETURN ELSE 2000

This sisple example waits for and returns the R3CID code for a fresh keysircke, and wight be called from & rumber of
piaces in the progras. Very useful, but there are problems, If the line nuubar of the subrostine is changed, other than by
AESequencing of the whele prograa (and sany dialects of Basic +or eiCroceaputers weren’t even that helpful at the tise! thes
the BO3UBs will go astray. Another trouble, which you uswally find when vou resume work on a progras after & iapse of tiae,
is that the ctategent GOSUE MO0 doesn’t carry the siightest clue as to what is at 2000 unless you go and look there or use
REM statesents or tail remarks. Even more confusingly the 2000 will usually change on RESequencing, hiding even that aid to
aerory. There is an even sore subtle probles -- you doa't really care what the variable *¥* in the subroutine was called as
it was only a passing detail in the subroutime. However, if *Y® is used as a varizble anywhere else in the program its value
will be affected. The interral workings of the subroutire are not separated from the rest of the propram, hut YR does provide
feur ways of isclating parts of a progras.

{1) Built-in sub-pragrams

{2} DEF of functions

{3} CALL LINK to sachine code routines
(4} User defined BASIL sub-programs

The first of these, built-in sub-programs, are aiready weil known from cemsole Basic, The important thing is that they

have recognizable nases in LALL statesents, and thet information passes to anc fros the sub-prograss through & well defined
list of parameters and return variables, Mo obscure Peeks and Pokes are needed, The price paid for the power and ™~

expressiveness of Tl Bacit and XB is the slowness of the GROM/GPL implesentaticn in which the powerful TMS-9900 CPU is hobbied
by heing forced to interpret another lasguage (GPL)} for an imaginary B-hit processor,

DEF  function is a primitive form of user defined sub-prograa found in aleost all BASICs. Dften its use ic restricted to
& special set of variable names, FMA,FNE,... but 71 Basic allows compleie fresdon in naming DEFed functions {as long as they
den’t clash witk varizble names), The "dusay* varizble "I is used as in a eathematital funclion, not as an array index

100 DEF CUBELN =Xeiad

doesn’t clash with er affect g variable of the came name "X* elsewhere iu Lhe prugrea, “CUBE® can’t then be 1 variable
whose value 1s assigned any other way, but "X say be. Though DEF does help program clarity it executes very slomly in Ti

x

Bacir, and eore clowly than user defined suh-program CALls in XB,

CRLL LINK to machine cade rostines qoes under various names in other dislects of Basic if it is provided leg USRI ) in
sxxad, It is only available in XE when the mesory eipansion is attached, as the TI-9%/43 console has only 236 bytes of CPY
REM for the TNS-9990 lurking in there. A1l we sote now is that the TI does it in 2 very civilized feshion, LIM(ing by name teo
reloratable asseatly routines.  Ask your PO or Apple or C44 owning friemds if their Basic supperts that. The Funnelweh systea
supparts all necessary asseably developsent functions with the XB module in an expanded systes. TI 1B contains a standard set
of interface rovtines that support the details of linkiag., Unfortunately these hove 2 great weakness in that transfers of
strings Setween XB°s VIV storage and the memory expansion is done byte Sy byle with a cosplete resel of the VDF rzad and write
addrecses for gach bvte instead of treneferring a hiock at 2 tise, The result ic that assesbly string handling dosen’t alwavs
spead things Up ail that much and this hac been a reascn for lark of success of some B support packages.

CHil

20 zhould Rave your T Entended Basic Manua) handy and loak *hrough the sertics oo SUB-prograes. The 2 g1y
ieoeszertiztly carrect but far ta P leaves.toe many thange uneald.  Frow experisent and svperisace i th
thinpe  work just the say one wonld reacarshly sypart tnem doodo fPhis 15 st slwavs s other sarte o€ E6D. i
e get intt the right frame of mind for your =xzectaiinns. This process is helpes &y Figuring out, in g
feast, just how the compaler doec whal it does. Unfortusatelv most TI-99/43 matwals avoid erplamationc in depth pres
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the spirit of "Heme Computing". TH's appresch can fall short of the sark, 50 we are now going te try to do what 71 chickened
out of,

The user defined sub-prograp feature of XD allows you to write your cwd sub-programs in Basic which may be CALLed up fr
the sain prograe by pakie in the same way that the built-in ones are. Unlike the rostimes accessed by G0SUBs the intersal
Workings of a sub-progran do noi affect the main program except as allowed by the parameter list attached to the sub-progr
CALL. Unlike the built-in sub-programs which pass inforsation in only ore direction, either in or out for each peraseter in
the 1ist, 3 user sub-prograa may use any one variible in the list to pass inforzation in either direction. These sub-prograss
provide the prograeming concept known as “procedures® in other rosputer lasguages, for instance Pascal, toge, Fartran, The
lack of proper “procedures” has always heen the major lisitaticm of many BASIC dialects as a computer lampuage. 71 4B ic one
of the BRSICs that does provide this facility. Net all BASICs, such as the BM-Rasic supplied with IEM style AT: that e
bought recently far the lak, are so civilised. Perhaps the suppliers of these machines don’t really wamt or exgect anyone {o
program their machines seriously in Basic. You will find that with true sub-programs available, that you can’t even corcsive
any aere of how one could besr writing substantial programs without thea f{even within the 14 Kbyte lieit of the unespande:
TI-99/42 let alope on 2 aachine with sore aesary),

rGa
51
3
af

The details of how precegdures or sub-programs work vary froa one language to another. The comman feature is that the
variables within a procedure are localised within that procedure, How they communicate with the rest of the program, and what

happens to them when the sub-progras has rum its course varies fros language to language. I3 goes its own well defined way,
but iz not at atl flexible in how it does it.

New lst's look st how Extended Basic handles sub-programs. The RiNning of any XB program goes in tws steps. The first
is the prescan, that interval of time after vou type RUN and press ENTER, and before anvthing happens. During thic time the
Y8 isterpreter scams through the progras, checking a few things for correctaess that it couldn’t pussibly check as the lines
were entered ore by one, such as there being & NEXT for each FOR. The TI BASILs do only the most rudimentary syntax checking
as each line is eatered, and leave detailed checking until each line is-executed. This is not the best way to do things bui
we are Stuck with 1% and it does have one use to be mentinned later, At the same time IB extracts the nzmes of ail variabies,
sets aside space for them, and sets up the procedure by which it assoriates variable nases with storage Iscetions during the
runaing of 4 prograg. Just how YB does this is not imsediately clear, but it aust iavolve a search through the varizhie nasec
every time one is encountered, and appears to trade off speed for econcsy of storage.

X6 alse recognizes which beilt-in sub-praqraas are atiually CAlled. How can ii tell the difference between a cub-progras
name and & variable nase? That's sasy since hailt-in suh-program names are always preceded by £8LL. This is why sub-progras
nakes are nct reserved words znd cam alse be used &t variable names. This process meanz that the slow search through the GRIK
iibrary tables is oniy done al pre-scanm, and Basit then has its own list for each prograa of where to go in 5R0M for the &PL
routine without having to conduct the GROM search every time it eacounters & sub-prograe name while srecuting a progras. In
Cossand Mode the coaputer has no way provided to find user defined sub- program nases in an {B prograa in aesory even in BREAY
status, 1B also establishes the process for looking up the DATA and IMAGE statements in the program.

Keli then, what does YB do with user sab-prograss? Firct of all ¥B locates the sub-progras mases that aren’t buiis ints
i e language. It can do ihis by finding each name after a CALL or SUB statesent, and then iooking it up 1n the ERD¥ ligrary
inder of built-in sub-prograa names. You can runm a guick check on this process by entering the ose line progras

160 CALL NOTHING

Tl Basic will go out of its tiny 78K brain and hait execotion witn a GAD NAME IN 100 error mescaze. shile 10, fzing
sorewhat smarter, will try to execute line 109, bub halts with a SUBFRGGRAM MOT FOUND IN 160 messags,

The B manual insisis that all sub-brogram code comes at the end of the orogram, with nething bul sub-prograes after the

] - 2y ? Hlly :
First SUB statement fapart froe REMarks which are ighored anykayl. NKew this is a good way to do things s the main progras is
I'1qh*‘ up front there for you to inspect. Ore of the great annovances about Fascal 35 that derpl* ite a'e*e asiene o

IB then scans an

iﬂ'-

strusiyred v" 1t rorces you to hide ahnf ine maln pragram righd the end after zil the process
2l t g
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gre i separate progra
neulted wheneyer the & gcuticn,
datz pool. Try the




P60 EEAD % 5 PRINT X 1y READ X :: PRINT Y
120 SB9 NOTHING

3¢ DhTA 2

140 SUDEND

Wher you RUN this progras it makes no difference that the second data ites is apparently located in a suh-prograa.
TMAREs behave likewize. Op the other hand DEFed functians, if you care te use them, are strictly confined to the particular
part of the program in which they are defined, be it main or sub. During the pre-scan DEFed names are kept within the
allocetion process separately for each subprogram or the sain progras, Once again try a little programsing experiment to
tllustrate the point.

160 DEF X=1 :: PRINT X;¥ s CALL SP(Y! :: FRINT X;V
10 SUB GPI2) »z DEF R=2 :: IsX :: DEF ¥=3
120 SUBENY

This point is not explicitly aade in the IB manual and has been the sgbject of misleading or incorrect coament in
magazines and newsletters. A little reflection an how XB handles the details will usually clear up difficullies,

TI BASICs assign nominal values to all variables mentioned in the program as part of the prescam, zerc for numeric and
null for strisgs, uslike some languages (some Basics sven) which will issue an error sessage if an unassigned variable ic
presumed upen, This means that XB cant work like TI LOGD which has a rule that if it Finde an undefined variable within a
protedyre it checks the chain of CALLing procedures until it finds a value under that name. However, unlike Pascal which
erases all the information left within a procedure when it is finished with it, B retains From CALL to CALL the values of
variables entirely contained in the sub-prograa. Some recent Basics on other machines now allow subprograa variables to be
specified either as static {can be very handy) or transient {which saves starage space in between CALLs), but ¥B is at the
fally static end of the spectrum. The values of variables transferred into the sub-progras through the SUB paraseter list
will of course take on their newly passed values each tise the sub-progras 1s LALLed. A little pregram will show the
gifferente.

{00 FOR I=1 T0 9 s1 CALL SEPR{D}:: NEXT I
110 GuB SEFR4ﬁ):: A=A+l 11 B=B+l 13 PRINT ;B
129 SUBERD -

The first variable printed is reset to 9 each time 38PR is called, while the second, B, is increaenied from its previmus
value exch tiee, Array variables are stored as a whale in one place in a program, within the sain progras or sub-prograa in
which the DIMension statesent for the array occurs. XB doesn’t tolerate atteapts to re-dimension arrays, so inforaation on
arrays can oaly be passed down the chain of sub-prograas in one direction. Any attespt by a X8 sub-gprograw to CALL itself,
either directly or indirectly froa any sub-progras CALLed froa the first, no matter how many tises remaved, will resslt in an
error. Recursive procedures, an essential part of T1 LOGG, are NOT possible with XB sub-prograss , since CAlling &
sub-program dues nol sel up a new private library of valuss,

a1l af this distussion of the behaviowr of T1 Extesde¢ Basic coses froam programming experience with Yersion (10 of ¥ an
a T1-99/45 with 1981 title ecveen. Earlier Versions and consales are not cosaon in Australia, but TI gererally seeas toc have
taken 3 lot of trouble to keep new versicas of programs cospatible with the old. 8n the ather hand 7! has also been very
retizent about the details of how ¥B works. The Editor/Assesbler manwal has very littie to say ahout it either, less by Far
evar than 1% tells about consele Basic,

. Another cimple programming experiment will deaonstrate what we mean by saving that XB sets up a separate Basic prograa
for each sub-progras. RUN the fellowing

I +y CALL GHPR i@ BREAK
16 5UB SEPR »¢ ¥=2 oy BREAK :: SUBEND
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joining up the various procedures to the next section.

{a) IB trests esch sub-program as a separate program, building a distinct tahle of mamed variables and DEFed functigne
for each,

(b} ALl DATA ctalements are treated as being in a cosaon ponl equally accescisle from all sub-prograss or the sain
pragrak ac are also [MAGE ctateaents, CHARacters, SPRITES, COLGRs, and File specifications

{ch All other inforsation is passed from the CALLing main or sub~ program by the parameter lists in CALL and St
staterente. XB does not provide for declaration of coason variables available on a global basis to all sub-prograes as can be
Zane in some languages, :

{4} Variable values confined within a sub-program are static, and preserved for the next tise the cub-program is FALLed.
Gome languages such as Pascal delete all traces of a procedure after it has been used,

{e} XD sub-programs may not CALL theaselves directly or indirectly in 3 tlosed chain. Subject to this restrirtion a
sub-prugraa may he CALLed from any ather sub-prograam.

{f} The MERGE command available in XB with a disk system (32K smesory expansion optional) allews a library of 1§
sub-prograes to be stored on disk and incorporated as needed in other prograss.

PRINTERs AND SUCH

What worse fate can hefall a person than to have a printer “crap out" for ro partitular reascs? Even worse is one that
tan't be easily fixed! Anyway, for those of you with broken printers (or none at all), here is some information that might bhe
of use to you. There was a review of the STAR NX-1000 in the March issue of WICROpendium that was certainly of interest. The
Hi-1000¢ is the latest in the line of "economy” printers offered by STAR. It is fast (144 CPS in draft sode! and versatile
iboth 1BX and Epson cospatible). It has 4 NLB fonts and support italics in ell medes as well as high resclution graphics
capability. It even has "paper park® which allows you to use single sheets without removing your tractor feed paper, Froa
there, the features go on and on! reverse and forward micro-feed, single, double and quadruple sized letters, condensed print,
superscripts, subscripis, ete., etc.

The best part of the #hole deal is that it can be had for $159'' Just pick up a topy of COMPUTER SHOPPER and look at the
Mid-Heot Microperipheral ads, 1 ordered one from that outfit on a Monday eorning aad it was at ay doorsiep Kednesday.
fmazing service!!

There was, at one time 3 probies with the printer EPROM. Whether it was just with a single printer or 2 whole Satch, 1'a
not sure but the one to watch out for is Vn 1.5 (current Un is 2.1). Bt any rate, all of the "hugs* sess to have been worked
out and the NX-1000 will do just about everything except make coffee!!



