DIFFERENCES BETHWEEN TI EXTENDED BATSIC AND ARMADILLY BaBIC

CHANGE

[roster o anatodnr]

Mumeric veriables tan be of two types: REAL or INTEGER.

&i1 numeric variables are sutomaebicelly sssigned the defaull
type of REAL {(Floating pointd unless explicitly daclsred
sbtherwise in & type statemsnt.

The &LL clause in 2 numeric tupe statement changess the defsuli
type %e %the declared type.

Examplie:

INTEGER ALL

The INTEGER aLL statement changes the defsult type %o INTEGCER,
MOTE: If the AlLL spemcification iz used, the statement should
precede the first wvariable reference (this includes the DM
statement.

d/22/83 REaL (floating point) variables are the sams sz the Numeric
constants in Ezxtendsd BaBIC.
The formatse for the REAL statement ave:
REAL ALL
BEAL wvavizbls-nams twhaere the variable-name i3 any numsaris
varizble nams or srray declarstion or
& list 0f theee things}

S/EZ/83  The INTEQER statement assigns the INTEGER fype te 2 wvariabls
ar tist of variasbles.
& advantage to IMTEGER variables is that they arvre provessed
fazster and take up lwszs space than BESL vaviasbles.
an INTEGER vavriable may have a valuese of 327467 through 32748

Formats:

INTEGER ALL

IWMYTEGER variable~-name {where the variabls~name i any numeric
varigbles name ov arrsy declarstion ov
& 1ist of these things)

Erzample

INTEGER &4.B. C {variasbles A, B. and £ sre declarad to

be tupe IMTEGEHR)

3/722/83 Theve are now seveval ways to dimension an arvrau.
To dimension an arvay A to size 10 and type REAL:
TOG DIM ALI0)
ar
100 REAL &0103
8y
104G REaL aLL
11¢ DIM ACLG)
To dimension sn avvay & fo size Z0 and type INTESER:
100 INTEGER a(go:
ap
100 INTEGER ALL
L10 DIM AL20)
i# you specidy:
100 DIM ACLIGE
11¢ REAL aA(10)
A name conflict ervor will result, since yoy have declared the
array twice.

3= /B3 User—Defined Functions are § program line in length.
UDFs now support up to seven pavemeters {instead of onel.



/22583

B/22783

3722783

F2E/83

BraEesas

B/227/83

The type of the function can be specified as INTECER. HEAL,
gr B {Charscter}.
UDFe s%ill can not be defined vecursively.

Format:

DEF function-namel (paramster~iist)I=sxpression

Exampies:

DEF Fid, Y. Ii=gupression {defaulis To & REAL Ffunchion:

DEF INTEGER Fli.Y.Zi=expression tspecifiss an INTESER #function)
The foliowing i¢ also legal and printsg a rezult of 14,

100 DEF FlX, Yimfey+s

114 FRINY FIF(1, 2.3}

The type of the varigbles which appear in & parvasmetsr~list of
& WEF or SUB statemsnt can also be specified ass INTERER, BEAL.
ar % (Chavracter).

Evamples:

DEF FUINTEGER X, REAL VY. INTEGER aAlesgpreszsion

DEF F8{48. B8, Coi=prarsesion

5UB FUINTESER A REaAL X3

SR Flas, Bg)

The VALIDATE clauvse in the ACCEPT statement has the Pfollowing
deta-type additions:

ALPHA permits all uvppercass and lowercase sliphabetic characters.
LALPHA permits 21l lowercase alphabebic characisvs,

The VERBIONM subprogram will return 2 value of 200

The FOR-TO-8TEP statement esyscutes auch fester when a control-
variable which has been declared as INTEGER tupe iz used.

When a numerical expression is evaluated, INTEGERS ars converted
to REAL only when necessary.

This means that when a numerical expression contains only INTESER
vaiues, sl evaluation is done in INTEGER asvithamastic,

Example:

100 INTERER &L

200 C=a+B

Mo conversions zve necessary in the above szample.

I an expression containg both INMTEGER and REAL valuss, conversion
from INTESER to REAL is done only when necessary.

Example:

P00 INTEGER A.8,C

2080 C=4+8+32 45

Irm this srampglie, & and 2 avre added, the resull is converted $to REAL
gnd i then added Lo 3 4% The final result is then rounded to the
nggreet integer and zssigned %o O

rgubines which will be sdded.
01 low

There will be two or three grashice
Further information on these will 2
The most change will eccur in the fSraphics Modes.
There will be siy modes:

e

Graphice 1 {pattern mode)

Text
Splitg-i {Graphics & with text on fop thivrd of scrsen)
Bplig-2 Iranhics 2 with texd on bobbom Third of zzrvesn)

Graphics 2 {full-gsereen)
Multicoalor



B/Ee/83 The following subprograms and stastements will have szame changes
due to thes way they Tespond in the various Oraphics Modes.
LR
HOHAR
VOHAR
&CCEPT
IRPUT
DIGPLAY
PRINT
SLHAR
The changes will come laster.




DIFFERENMCEE BETWEEN TI EXTENDED BABIC AND ARMADILLO BABIC

DaTE LHANGE

4/267/83 It ie wow possible €0 change eristing lins numbsers.
To change & iins numbevr., snter the Edit Mods by typing & line
number followed by 2ither FOTH E (UP) or FOTHR £ (DOWNY, and then
use the FCTH 8 (LEFT! and FUTN D (RIGHT! to spate aover Lo ths
digitis) of line number thaet you wish to change. (Changing a line
number doew not delete the original line., and so can bs uzed fo
dupiicate a2 line.

SG/u5/83  There arve now $iy Braphics Modes.
Format: LalLL GRAPHICS{(mode!
Velid modes arve;
Mode Description

i Graphics I ~ 32 cel ¥ 24 vow grid of patiern paositions
(8 ¢ & nizxel blocks:. Colar (per & chavraciers: and 3
maximum of 338 sprites is availabls,

Alphanumeric and spescial cheracters can be ussed.

= Text ~ 40 ol ¥ 24 row zlphanumeric grid (& z 8 pizsl
Blocks: Only £ colors {(foreground and background? at a
time asy be used.

Mo sprites are avaeilable.

3 Bplit I - Split screen where the ftap 1/3 ¢ the scraeen
displays tert (32 2 8 slpohanumeric) and the bhotitom 2/37¢ aof
the screen digsplays high resclution graphicse (2846 x 128!,

. Coler is aveilable For sach character in the Grashics I
partian of the scresen and for sach B dobts ow Graphics 1
portian of the screen.

& mazximum of 32 sprites is available.

4 plit I ~ Same as Split I mode, wurrent the top 2/3%s of the
grveen displays hioh rvesolufion graphics (254 ¢ 128) and the
bottom 173 of the screen displays test {82 x 8 siphanumeric:

el Graghics II - High rvesolution color graphics (2546 x 1927,
The result From the DISFLAY., PRINT, INPUT, ACCEPYT. and LINPUT
statements is nodt visible in this mods,

4 maximum of J2 sprites ig available.

& grashics I1! ~ Low resolution color graphics &6 2 48 bhlocke
(4 ¥ & pixel Blocks), Fach block is individuslliy sssignsd
& tolor, The vesullt from Ghe DISPLAY., FRINT, INBUT, ALCERTY,
and LINPUT siatemenits is not visible,

& marimum of 3F gprites is available.

4/256/93 There is 2 new subprogram. CALL MARGING, which defines the gcreen
marging,
Format: J6LL MAASINGS(left,vright. top. bottom)
whaere lefi.vighd: top., and boltom ave integers which
represent the nuaber of columns or rows te indent the
SCTeen MErgins,
This means all 32 columns and 24 rpws can be used., ar smaller
"windows™ can be definegd sz desirved.
Thers can only be ene “window" defined adt 2 Lime.
TY Erbended BABIC has only one window which cen be defined as:
Call MARGING(Z, 2, 0, O
in Armadilie BASIC.
This subpragram gffecte the Follawing:
Boeraliing
CLEAR subprogranm



4/ 26/83

DIGPLAY statement (The gosition (1,17 i3 the upper lefi-hand
cgrner of the current mindow. )

ACCEFT ztatemsnt {(The position (1.1} iz the wpper lefi-hand
corner of the curvent window )

This subprogram does not affect:

HMCHAR subprogram

VOHAR subprogram

GOHAR subprogram

Graphics poviiong of the seresewn in modes 3 4, and 5

Mode & f3 nob affected at ail.

There are four graphics subprogrems which carn only be used in
modes 3. 4. and 5

Format: LalL DOGLOR{feveground-coler: background-coler)
This snecifies the color to wse in the DRAW, Fiil,
HOHAR, and VYOHAR subprograms. The defauli coloar
is black on transparent.

Format: CALL DRAW(Gype:yl,xi.yd, 220, 43 ¢33, 44 24738, ... 12
whare type is:
i -~ For DRAW {uszing DCOHOR)

& - For erasse

=i = Fovr rveverse (no cnler change?
whevre g is dot-rouw and x is dot-column.
This routine draws a line ¥From the starting pointk
to the ending poing. The line type i specifisd in
the CALL DRAW statement.

Farmat: CALL DRAWTO{ type,ygi, £10, y2: x230. ... 13}
This voutine draws & line €rom bthe curvent position
to the point specifisd. The line type is specified
in the Call. DRAWTO statement.

Format: CaALL FILL{(do%t-vow, dob-column)
Thig roeutine #iills 21] givels surrounding and
including the piusl definsed by the dot-row and
dot~column given in the LALL FitL stetement.
This rovitine Ffills until a pizel 0f ¢the fFoveground
toler or the scresn edge is encountersd,
Filling may also stop if the figure iz too
camplicated.

Format for %the CalL COLOR statement depends on the graphics mode.
The formst:

Call, COLDR{#ssrite~number. faregroundl, ... 1}

is valld ¥for all modes. evcent mode 2.
gdditinnel formats ars:

Mode Format
CaLl CRIR{character—seld, foreground: backgroundl, . . 11}
CalL CHOR results in an srvor.
CaALL COLOR{charscter-code. foreground, backgroundf. . .. 17
LAl COLOR{character~code. foreground. Backgroundl, . .. 3}
CALL COLOR resulits in an svror., unlsss for a sprite.
Call COLOR(rvouw, column. colovl, . . | 1}

wherse row 12 1 ta 48

ane column iz 1 to &4

O 4 & 3 B



The Coler Codes have vemasined the ssme as in TI Eztended BABIC.
The Chavracter Sets for mode 1 have changed.
The new Character HBeits arse:

Het Number Cheracher Lodes
e -7
20 g8-13
=L L&~

& Pl R 3 4
i F2-39
2 G- 4F
3 AB--55
& Bh—&3
b &a4-F1
& FE=7F
7 Bo-g7
£ 5935
¢ FEHE-103
10 i04-111
il 1i12-11%9
i2 LEG-127
13 t=8-135
i4 134143
i 144~-157
i& 182189
i7 160=167
ig 148178
iw 176-183
20 184191
21 198199
2 200207
=23 208~-213
24 2is~-223
25 224231
2& b g R o
=7 2AG-24T
=5 D425

A/TL/EZ  The CaLL SCREEN gubprogram has been medifisd.
Formaed: LA4Ll SCREEN(Background-colori. foreground—-calard?
This warks in 81l six modes, buft fthe Fforeground
color is only effective in mode 2 {(Text Model.
I£ the foregrountd color is net spacifisd, the
foreground color is not affected.

A/26/83  The CALL HOHAR and CALL VIHAR subprograms bave bthe same formatd
g in TI Extended HABIC, but have didFferent resuliés depending
sn the current mode,

Mude Bows Columns

P e ow. e s ot s i G B S e R

i i 24 ioa2

Py i 2% i &0

4 i:ié 1:32 Character position on graphics pardt af scresn
& i:i4 i:3% Character position on graphics part of screen.
5 i:24 1:32

& Ignored.



DATE

BG83

BAL0/83

87167683

B/10/83

8/12/783

CHANGES TO TI EXTENDED BaABIC II

CHAMEE

frirpbad i

CHARSET: nly restores chavacter codes 32-9% inciusive,
CHARSBET regtores the default colors to @ll #3545 charectersa.
GRAPHILES: The defauvlt for margins for aill modes is 22, 0.0

GRAPHICS, BHEaK: 11 2846 cherascters ares vestored
definition,

HEW, END,
ko their originagl
DELBPRITE: I# the ALl option is specified: all sprites are
deleted and can only rvesppear 14F they are defined by the
BPRITE subprogram. i# 2 sprite-number is sperified. the
apvrite can reasppear with the LOCATE subsrvogram: or he
redefined by the BPRITE subprogram

#11 warning meseages are printed in upper case.
{Ervroar messagss are still printed in lower case. §

Evrror messages in High-Resolution and Multicolor modes
are printed in Patiern mode.



ADD TO DIFFERENCES

Displaying 2 characier using the PRINT instruction in the lower—right
corngr of the current windeow will cavse & scroll.

Displaying @ charscier using the HOHAR subpreogram er with the DIGPLAY AT
ingstvuction in the lower-vight covner gf the currsnt window will not cauvse
& scrall.

It the OPEN instruction the BIZE option is not supporsed by all periphervals.
SBee the orogram under the OFEN instruction for an alternats way to do this.

ADDITIONAL CHANGES
Memory at powsr-up with no peripshevals attached: &2720

FRINT #0:print—list iz walid.
IWPUT 80! input—list should be valid but dossn’t work currentiy. but may
be Filxed.

DISPLAY AT: Peragram on pg. %31 —— May need additional comments that
the wsey does not press ENTER or any other key to inpudt $he ROW
ang COLUMN information. Just enter two £-digit numbers. and the
colored block asppeare avitematicaliy.

ERE: Brogram on pg. 44 — Mike said it returned varying resulés.
I ran it about 20 tiees and ¢go0% the same vresulits esach tims.

FILl: PMike's program needed a slight adjustesnt Lo run oroperiy.
thersfore noe problem with FILL., The problem was that when & certain
sife circle was drawn: the girvcle haed one pizel which was not drawn
therefore leaving & one pixel hole in the civeie beundary. This
caused the FILL routing to lesve the cirvcle through The hole and
till %the entirve screen. Maybe we need to comment on making sure
closed figures are really closed in the manual.

KEY:  Progras on pg. 107 -— Nesds additional comments swuch as which
keys ta press (the four arrow keyz without using the FUNC kegl and
now to stop the sprite from moving {press any key on the left side
af the Yeybosrd sscept the arvow keys).

OFEN:  Program on gg. [39 -~ SHes gtiachsd program This opens & ¥ile
RELATIVE and writes to the 100%th repord, thersby reserving spasce for
106G rontiguous recoards, This emulates having BELATIVE 140 in the
UPEN instruction. The grogram then clposes the file and reopens it
SEGUENTIAL, thus showing this method cean also he used €5 allocate
spacte For & SEQUENTIAL #ile.

BPRITE: Program on pg. 2

16217 ~— Hike said the comments were alivight
about the men jumping &h

i
Tough or passing through the barrier.

DEF:  John Yantis wents to add & program using a user~defined function
callied WMOD which does module arithmetic, SGes asttached program.
This program dogs module avithmebic by using the user-defined fFunciion,
MOD. MOD accepts two pavemeters which are any two whole numbers,

L1ET Meed to document the Faci that LISY 100 200 works withoult the
ftyphen beiwesen the line nusmbsvs, Toiz iz the same z8 LIGT (006200

LET:  Program to be sdded {ov modified). see atbtsached shest
This does work how we discussed yssterday.



WARNING Meesages sve &i! printsd in upper-cass;: Ervor Messages are sbill
in lower-Cags.

DHREAK: I mEssed up. Everything iz ¥fine, esxcept under BREAXK ervrors:
It the ling-number-list incliudes a Frgctional or nsgabtive ling number,
the mesdgge Byntay Evror is displayed. If the line-number—iiszt incliudes
a fractional neasber grester than 1. the messags
# WARMING
LEINE MNOT FOUND
is also displaved.
in sither case, breagipoints are onlyg set 5t vaelid line nuambers preceding
the ling number which caused the grror.

Example {(to eyplain Teo gou in case this is not cleasrd;

BREAK 150, 1. 3, 140

prints messagss WARNING LINE NOT FOUND and Syntaex Errgr

and assigns & bresakpoint to line 1850, but not to line 140, even though
both lines ave in the program

UNBEREAK: Works the same 236 BREAK: including the abave giplanation

GDEUR and ON GDBUE:  The deoseriptions should include the “Subroutinss say
be recursive ... ¥ pavagrash. This nesds to be added to O SOEUR.

SUBR i3 NDOT vecursgive.
DEF ig HMOT recursive.

- BEY: David Parnell thinks KEY should cross—reference ACCEPYT., INPUT, and
EINEBUT,




SDDITIONAL CHARGES 971783
LOAD: Fivrst sramplie pg. A& —— Change example to:
ALl LOAD(VALHEX{"B4%9EY ), 2, 7 where ¥ is O 5.2 5 4,5, 6, 7,8, ar 9.

Setting =0 specifies Ffull speed.
Setting =& siocws the srxecution of assembly language programs
dowrn $o gppravimately TI Homs Computer 99/44A spesd.
Experiment with the wvalus o6f x fo slow down the exgcubion speed of
BaBI srograms $o your desired speed,
The gresver the valiue of ¥. the slower the processing speed.

HKEY: Pg. 100 - He veally need to modify this description. The 99744
User’'s Hefsrence Guide has & #airly good description,

Delete: The AEY subprograsm vemains in effect until snother KEY
subprogram iz called.

Add:  Bpecifying 3 4. or B s bkey—unit maps the keybosrd to a
particular mode of cpevation. The kayboard mode you specify
determines %the character codes vreturned by certain ksys.

The keyboard mode remaing in effect until the program ends
feither normally or because of an evrovrd, stops 8t & bBreskpoing
or ancther keyboard mode i3 specifiesd,

Bpecifying 1 or 2 as key-unit only remains in effect fav that
CaLL. KEY and dowes not effect the ksyboard mode.




ADDITIONAL ADDITIONE /8783

The maximum program size is &3, 230 bhytes. This only includes program
text, net enyg variables, stvings: ovr arrsy space.

The maximum string length ig S090 bytes.

& string array cannoet have more than 146383 slements.
an INTEGEH arvay cannot have move than J2V47 slsments.
& REAL arvrvay cannnot have more than HIPLI elements.

The marximum program iins length is 255 charascters, including the

ling number and spaces. Howsver., after & prograsm line is "ocrunched®
it hss 3 maximum lsngth of 160 characters., {(Hefer o LINES in VI
EEATERDED BaBIC 171 CONVEMNTIONG for a description aof "crunched® program
lines. }

Yariable names are & maxinum of 135 charecters in length.



APPEMNDIX: Differences between previovs BABI{s and Eutended BABIL II

Since TI Hitended BABIC 11 sretubes more rapidly than previous HaBIiCs,
gelay loops do not delsy 2 program as long as eipected. Bimilariy.

i 2 negative duratioen is used with the BOUND subprogram. the sounds
are srzcuted approvimately thres times as #ast as sipscied.

The IMIT subprogran with no parvameter slliocates BKR bhytes of memory.

i¥ & parameter is specifisd, up to 248336 butez {suprox. 24K may be
zilocated.

Ti Extended BABIC allocated spproximately &K buytss of memary.

The Editorsassembler with Console BABIC alipcated J2K bytes of memory.

The HOHAR snd VOHAR subprograms will print sutside the marging: but
will not scrall. Thie could cause unexpected results when first
entering TI Extended BASIC I1 since chavacters displesyed with the
HOHAR or VCHAR subprograms could appesr belwesn the screen sdge and
the marging {columns 1, 2. 3i. and 32). These characters will nox
scrall, but may be sraesed with the CLEAR subprogram.

The CHARSET subprogranm restores move chavacter codes to their default
valuss than previous BaABICs. This includes the lowevr-case chavascier ssi.

It a PROTECT#2d program stops srxecuting. it is now necesssary t6 rveload
the pregram in order to vun it agasin.

& CALL to routines in a plug—~in module will not work. Also,
OFEN &1 "BREECH®, QUTPUYT  for the Terminsel Esulastor 11 will not work.

The INTEGER variable snd function btype may cause some uneipected resulits.
INTEGE®R: are writien %o an INTERMNAL file zs a 2-byte field: HEAL: are
written as an B-buyte Field. This means that INTEGER data type wvalues in
g TI Extended BABIC II dats file will have to be read as sitving valuss
with a $9/74 BABI{. Also, INTESER ftype funcitiogns, return an INTEGER valus
rether than 2 floating point valus, Thiz would be imporitant if numeric
grpressions were vsing INTESER Pfunctions, such as: & = LEN(BS! /7 LEN{LS},
since this will do integer divigsion, vather than Flpating point divisisn,

Assembly languades progvems which vse absolutes sddressing with BaABIC
varisbles or with program leading, will srobably not sxscutse.
Helvcatable sssembly language programs will evecute correctly.
Howsvar, NUPMHREF may return an INTEGER value vather than a fleating
puink. This iz dencted by a 2868 in Fal+Z In gddition, a string
raference ervoer @may occwr with STRREF since 1% only allows sivings
up o Z39 chavassters in length. while BABIC alliows strings us o
40%0 chavasters in length.

Hiwo. soame sssembly lenguspge programs worked with srrers caused By
referring to addresses sutch az 80xx and XBEzx instead of 283wy,
These progrems will no longer wovl, since these ars now walid
addresses in BABIC.

11 POKEs and PEEKe 24 used in previgus BASICs will fail. In sddition.
the ability to PEE® and/or LOAD values inteo srogram memory is not
praedictable. This means LOAD cannot be used %o modify 2 pragram in
MEHOTY .

The Yeloue SBtaci, which ventaing informsbion Likse: £08UF eniviss,
FOR-NEXT eniries. and temporvary values: is now limited to 3840 byites
(3. V3K bytes! rather than 12K bytes less BASBIC usasge. This means
that an infinite GUBUB loop will no longer bs asble to determine the
asmount of program spsce aveilasble,



The 1ist of reserved words hes bsen svpended. The following words

sre additions to the Console BABIC reserved wovrd list. HWords precesded
by an asterisk (#) are additions to the Extended BaSIC reserved word
Tist. Hegserved wordes may not be used as variable names:. and thus

may ¢suUse an ervroer in existing programs,

HLCEPRPTY
&L
# il P
AHD

&1

BEEF
DIVIT
ERASE
ERROR
#EREEEPACE
IMacE
#IMTESER
#L AL PHSA
LINFUTYT
MaX
MERGE
FIn

MOT
MUMER IC
08

Bl
HREAL
EPTS
51IE
BUBEND
SUBEXIT
#TERMCHAR
UALPHA
UBING
#YALHEX
VAL IDATE
HARMING
iR




RESULTE OF CUEBPROGRAME AND STATEMENTS IN DIFFERENT GRAPHICES MODES

DLOLOR

Df Al

DRAWTO

COLOR

CHAR

SLMAR

HOHAR

VOHAR

SPHITES

ALCEPT

DISFLAY

IMPUT

twlao filed

LINPUT
{wsn Fliel

PRINT
fwio £iled

MODE 1

PR a—

Mg Effect

Eyrar

Error

Evror

Yes

Yes

Yesa

Yes

Yes

Yeq

Yes

Yeu

Yeg

i o anci Witk okt tope

Mo Effsct

Error

Evroar

Evror

Errar

Yag

Yesq

Yo

Yes

Mo Effect

Yesg

Yasn

MODE 274
Yes {Graph?
Mo (Text:

Yog (Eraph?
Mo {(Taxil

Yas {Braph?’
Bo (Yext:?

Yag (Graph)l
Mo (Text:d

Yoz
Yog
Yoes {(Graph)

Mo {Textd

Yes {(Grapghi
Mo {Texti

Yes {(Graphi}
My {Text?

Yeg
Yes {Texil
Bo (Graph?

Yeg {(Tert!
Mg i{Graph)

Yes {(Text:
Mo {Braph’

Yes {(Texi:
o (Braphl

Yes (Tezt}
Mo {Graph)

[Ty R p—

Yes

Yag

Yeu

Ervror

Yoz

¥Yes

Yo

Yoo

Yeq

Yea, but

Invisible

¥Yeg, but
Invisible

Yes, hbuk
Invigible

‘gﬁ%e é}i}'%:
Invisible

Yee, butl
Invisible

[

Bo E#fsct

Errar

Error

Evroar

Yes

Yeg

Yeog

Mo Effsct

Mo Effsct

Yes

Yegs: bul

Invigible

Yes., bhut
Invisible

Yeg, but
Invigiblie
Yeg, but

Imvizgible

Yeg: but
Iinvisible



A F P ENDIX
BesemBly Lenguage Suppoart Routbtines

 There are several vtilities provided to allow access through
TI sssembly langusge o many of the vresources of the ARMADILLO
With these wtilivies, the user can change the values in the VP
chip, access the Device HBervice Routine (DR for pesrigheral
devices, scan the keybosvrd, link a program to 6FL routinss that
pevfarm a variety of vseful fasks, and link o Lthe Editorilcsemblar
Loszder. Remember that these can only be used in TI assembly languasge
BTOFTAME.

The following list gives sach of the uydtilitiss predefined in fhs
HEF/DEF %able and describes briefly what sach doss.

Mage lge

YERW Writes o single hyte bto VP HaAM,

VRN Writes multiple bytes to VDR RaMm

YERR Heads a2 single byte from VI RAM

YMEBR Reads multiple bytes $from VDP 8am

VHTR Writes a single byte to a VDP Register.
RETAN Srang the kRegboard.

GPLLAK t.inks & program %to Graphics Programming Languags
routines.

KMLLNK Links & program to the assszembly language routines
in the comnsols BOM or in Rap.

DERLNK Links & preogram to Devite Service Routiness {(DERs!.

LOADER Links a progrem to the Loader to load THEYY00 tagoed
abject code,

" Geveral general use addresses are predefined with symbols. The
following list gives the associated address and describes briefly
sach zgmbol.

Mame Hddrass Zescrigtion

SCAN SLOOE #iddress of branech %te the bksyboard scan
wibility (KEBLANT.

UTLTAR FE&0H Btart of the utility varisble table.

BADL >ERG0 Btavrt of CPU scrateh pad RAM,

GPLEE »EZED G, interpreter workspace poainter,

BOHINDG 2B400 Sound chip Tegister.

SBRFCHRD >ROG0 Hpeech Hepad Daets Hegisier.

LBPOHWT FFEG0 Epgech Write Dats Register.

Some addressss that are useful for sccessing memory-mabpped devices
ave predefined with symbols.  The folliowing liszst gives bthe address
and brised description of each symbpi.

Name Address Description

VP LA »RCOZ VDP HAM Write Address Resister.
YIPRD FEEOG YOE RBaAM Resd Dats Register.

VI RO s ate s Y0P RAM Write Datas Register.
YIFETA >BBa2 YOP HaM Resd Status Register.
GRMWA 29002 SRIOM/GRAM Hrits Addrasg Hegister.
EHEMRA >YEGZ QRIM/CRAM Fead Address Registher.

GHRMRED RO GRUOM/GRAM Head Dats Regisber.



GRMWD 000 GROM/GRAM Hrite Data Register.

Tasgre are several TI BABIC support uviilitvies which allow the ussr

to avcess vaviables and values passed in the parameter list of

the Ti BagIC subprogram LINK i addition, ERR allows the ussey o
S return an ervor to the calling TI BASIC progrem. Ramember thatl

these can only be wsed in TI assembly language zrograms.

The foliocwing 1ligt gives the asvallsble utilities and describes
briefly what sach doas.

Mame Uge

MiASS Makes & numeric assignment.
STRASG Makes & z¥tving assignmend.
MUMREF Gehs a numsric parameter.
STRHEEF Gets a string parameter,
ERR Reporis avrovs.

Also. seven subprograms avre added to TI BASIC for used in interfacing
with asssembly language progrems. They arve: IMIT, LOGAD. LINK, PORKEV,
PEEK., and PEERY. These subprograms are described in the itiser Refersnce
portion of this manual.




The TI Computer 99/8 has supanded the number of wubtilitiss avaeilable
through the Editorfassemblar. #s a resuld, the EMLLNK tables hsve
changed;: snd old sssembly langusge programs say need updeted to reflect
these changes. The HMLLNK utility uses the following format:

BLwP @XMlLNK
DATA  Druzx

where rrrix definss the rvoutine to he sxecutsd.
fin sxampie of this using the Convert Floating Point to Integer voufing iz

BLWHP  EXMLLNAK
DavTa L2006

The following describes the current YMLLNR table.

MOTE: Fal (the Fleating Point Accumulater) starites at address SBI4A.
ARG {which containg arvguments! starts &% address FEESL.
The ETATUE byte i &t address EITC
Fop. ¥ meansg “Flpating point radiy-i00 format™. {Sse Appendix ¥
under Intsenal Mumeric Hepressntation for & descvipbion of
radie~100 Fformat. )

PrEEx ROUTIMNE DESCRIPTION
SOLO0 RBopund Flesting Point Value uvsing Guard Diglvs.
IMPLUT FAaC rontalinsg the #.3. value.

GUTeUT: Fal contains the .. rasull after rountding by the
contents of the most-significant byte of FAC+E
{(FACTYE contains guard digits which are maintaingd to
guarantes the scouracy of the I4 most-significant
digits of the resgsults of #. p. pperations. ?

0200 Round Floating Point Value Yo the position specified by Fal+1i0
THPUT, Fal containg the #.p. valuse.

DUTPUT: Faf contaeinsg the £ .p. resullt after vaounding by the
contents of Fal+id.

HOB00 Floating FPoint Valus Status.
IMPLUT: FaA&l contains the £ 5. wvalus.
DUTPUT:  Sete the SBTATUE bByte according ta the £.p. valus
in FAT.
el e Test Floating Point Valus For Dverflow or Underflow.
INPUT: Fal containeg the §.p. valus.
DUTPUTY Fal cantaing zevs 1if the ¢ p. wvalue caussd an underflow

FAC containsg the larvgest pussibls £ . number

(9. PYDYSYITReIYREL 128 1F the f.p. vaiue caused an
averdlow

Otherwizse FAL contains the original £ p. wvalve.

HGBO0 YTest Floating Point Value for Overflow



IWPUT: Fal contalins $he #.p. value.

CUTPUT: FAC contains the largest possible & p. number iF the
f.op., value caussd an overflow
Dtherwise FAO containg the sriginael £ . p. wvaslus.

POEOD Floating Feint Addition-—adds two F.pn. values.

TRPUT: FAL comntainsg the Firsd F p. value and ARD zontains
the second €. .p. valus.

DUTPUT,  Fal contains the ¥ 5. result,

SOTOG Floating Point Subtraction——Sudtracts two £ p. values,
INPUT: FAL rontaing the #.p. value $to be subtrachted.
ARE contains the #.p. value Fraom which FAD is

sybtracted,
OUYTPUYT:.  Fal containg the £ . p. resull.
FOEGH iogating Point Multiplicstion——Multipliies btwo #. 5. wvalues.

IMPUT! FAC contains the #.p. multipiier.
&RG contains the f.5. multinlicand.

oUTPUT:  FAC contains the £.p. result.
FORG0 Floating FPoint Division—Divides two €.3. valuess

IMFUT: FAL containsg the #.p. divisor.
ARG containe the ¢ . p. dividend.

GUTPUT:  Fal contsins the .2, result.
>GAOD Floating Point Compare-—Compares two £ p. values,

INPUT: ARG centains the Fivst € . argument and FAL rontaing
the second F.p. argument.

LRITEUT: SBets the STATUS byte. The high bit is set iFf AND is
logicaily higher than Fal. The greater thaern bBit is
set If ARR is arithmedticalls grestsr than Fal, The
ggual it iz set if ARG and FAL are egaual.

Opevations 20B00 to >OFO0 wvse VEPTR (located at address HE34E) as s
gointer into an arsa of VDF HAM that is being vsed as 5 stack, The
steck grows fowsrd high memory. snd VEBPTR geints %o the top slsment.
Fush i3 pre-incresment: pop is post-decrement.

MOTE: This is NOT the stach used by the Basic interpreter. and VSPTR
should net bs wsed in this way while in the TI Extended BASIC 11

snvivronment,
FOGRGO Value Btaeck Addition-—fdds wsing & stachk in VDF BAM
InPUT: VEPTR contains the address in VOF RAM where the

igFi-hand f.p. walus is lorcsted.
FAl containg the vight—-hand £ p. wvalus,

OUTFUT: Fal containg the #. 5. reszult



>OOO0 Value Stack Bubtraction——SBubfracts using & stack in VDP RaM
IRFUT VEPTR contains the address in VIP RAM where the
left~hand £ p. value i3 located.
F&D contains the . p. wvalue to be subdracted.
OUTRFUT:  Fal contains ths f.p. result.
SO0 Valus Stack Multiplication——Multiplies using a stack in VDFP RAM
IHRPUT VEPTR contains the address in VDP HAM where the

£ p. multinlicend is located.
F&C contsing the f.p. multipliier.

UTPUT:  FAC contsins the $.p. result
SRR Vaiusg Btack Divisign--Divides wgsing a stachk in VIFPF RaM
ITRPUT VERTH contains the address in VODP RAM whevre the
#.p. dividend is lacated.
Fat containg the +#.p. divisor.

OUTEUT: FALC gontains the #.p. rezult,

FOEGO Value Btack Compare-~Compares a #.p. value in the VDF RAM stack
to the f.p. wvalue in FaAL.

IMPUT, VERTHE rontains the address in VIF HAM whare the
f.p. valus to bhe compared is located.
Fal containg the other £ .p. value in the comparision

GUTPUY: SHets the STATUS byte. The high bit iz set 1F the #. p.
value pointed %o by VERTR iz logically higher than Fall
The greater than bBit ie set iFf the #.p. wvalue pointed o
by YEFTR is avithmetically greater than Fal The sgual
Bit ie set if the $.p. valug pointed to by YVEFTHR and FAC
are egual,

L0000 Convert S¢ring to Mumber (VDP RaM}--Converts an ABCII string in
VOF RaAM to a F.p. nbumber.

InPUT: Falt+i2 iz & pointer to the statt of the siving on inpub,
arnd to the fivsd unconveried charscier on oubtpulb. The
normal convention is to tersminate the siving with an
A80TT null {200 charascter.

RITPUT: Fal rontains the f.p. result.

1100 Converdt Biving fo Numbsr (GPU RaMi-~Like Converdt BEring %o Mumber
(VDP RAM:. epxcapt the siving iz in CPU RAM

> 1200 Convert Flesating Point %o Integer-—Converts & F.p. value fo an
integer.
IMPUT: F&L countains the .5, walue %o be converied.
OUTFUYT:.  FAC rontains the one-word integsr value, The mazimum
valug i3 FFFFF. I# an srror oCouvrs, the buytz at

FACH+YD dw zedt to a nonrevrn valus,

R gela YOP RAM stack Push-~Push %the 8 bytes from Fal onte the VDP RAM
stack, using VEPTH as the stack pointer.
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VP RaM stack Pop~~Fop § bytes into FAL from the VIP BAM stack.
weing VEPTR as the stack pointer.

ereavest Integer Function-—Computes the greatest integer contained
in the f.p. valus.

INPUT: Fal containg the #.p. value,

OQUTPUYT:  FAC contains the result, which is the largest integer
nat greater than the originsl £ . value.

invalution Roubtine~—Raisss & number to 2 specified power.

INPUT: FaC rontaine the syponent valus.
ARG containg the base valuse.

OUTEUT:  Fal contains the #.p. resull.

Sguare Root Routine——Computes the sguare toot of a number.
INPUT: EAL conteins the inout vaiueg.
OUTPUT: FAC contains the £.p. resuld.

Exponent Routine-~Computes the inverse natural logarithm of a
nimber.

INFUT: Fal containg the input vaelus.
OUTPUT: FAaC containg the #.p. vresuls,

Natural Logarithm Routine——Computes the natural logarithm of a
numbsar,

ERL SR Fag contasing the input valus.
QUTPUT: FaC contains the £.p. result.

Cosine Routine~—Computes the cosine of 3 numbsr sxpressed in radians.
InPUT: FaC contains the input value.
SUTPUT:  FAC containg the £.p. rvasult.

Hine Routins——Computes the sine 0f a3 number sxsrsesssd in radians
TMPUT: FAO vontains the input valus,
QUTPUT:  FACL contains the £.p. rvesuvli.

Tangent Rovtine-~Computes the tangent of a number expressed in
radians,

IRFPUT, FAC cantging the inpul valus,
OUTBUT:.  FAL contains the £ 5. result

Arctangent Routinse——Computes the arcitengent of a number ginressed in
radiasns.

INPUT: FAl containe the input valus.



GUTRUT.  Fal containg the $.p. rvesult,
21803 GConvert Numbar $o String--Tonverts a . p. number to an ABLII stving.

TRPUT: FaG containsg the input valiue,
Fal+ii = O +for #roe format {(this causes 211 other inputs
o be igwnored?.
FAC+11 o O for width, exciuvding decimal point.
Fac+ia 8 $for underflow to O, overflow to EEEEEEER.
Fal+iZ > & for E~-format on overflow or ynderélow,
Fal+13 o= O nomber of digits %o vight of decimal.
FaC+13 < O disables fized mods.

i

OUTPUT: FAalD iz modifisd.
Fal+ig {byte! contasing SThe length.
Fal+13 (hytel iz the leest sigrnificant byte of & pointer
%o the answer., The most significant bute iz alwaus EHI

F1AGE Lonvert Integer to Floating Point-—{onverts an integer Yo & *loating
gaoint numbegr.

IRPUT: Fal contains the gne-wovrd integer value to be converited.

QUTPUT: F&C contains the B8-bute #.p. razult.

A5 Multicolor Mode-—8et up VIOP Patern Neme Table fov multicolor mods.
{31 four btimes, then 32463 four Yimes. eho.

»E101 High~Reselution Mode-—Bet up VIFP PFPatern MNass Table for
high-resolution mode, (3258 three times. )
| 4201 Draw Ling~—Draw a line in high—-resclution mode,
INPUT: Fao  {byte) Brephice Mode {2, 3, or 4. {fine less
than TI Eztended BABEIC 117z CaAlLL CGRAPHILE mode. )
Fal+l o i(hygted Color {(Fforeground/beciground? sasch (135
{One less than TI Estended BASIC I[17s CALL LOLOR
valussg. }
FAC+Z @ ibytelr Line Type (-1, O, er 1},
Fac+4 . twordd ¥Yi {(zrevo-based].
FaCedh - tword: X1 {zevo-based’.
FAC+8  {word) Y2 {(zero-based).
FAC+10 ¢« {word: ¥2 {(rero—~based:},
FRZBG Fill-~Fill screen avea in kigh-rvesclution mode.
IMPUT: Fal ; thuyts! Sraphics Mode (2, 3. or 4§, {fne lass
than TI Eztended BABIC Ii7s CallL GRAFPHICE aocde. 0
Fat+:r @ {bute! Coleor {(foregrvound/background) sach O-15
{One izse then TI Extended BASIC I11°s {allL COLOR
waiussg, }
Fals+d : fwordd ¥ {zervoa-based).
Fal+d 1 fwordy 2 {zevo-bassdl.
Fal+10 . {word: CPU HAM stack pointer.
Fat+i2 © {wordr {PU RAM stack ifimit. The stack area 18 &

serateh sves used by the FiLh routine. & 2K byte
arss iz recommendsd.



ARMADILLD BaAZIC SRECIFICATION

BECTION 1

ARMADILLD BABIC SPECIFICATION

Armadilic BABIC will execude user programs fFrom OPU HbaM,
with program gizes up to &£3K bytes. Esch arvay will be to AH4K
buyutes (8K reais. 38R dnfsgers, 16K séringsi. The stack will be
limited to 4¥ bytss, SGtharwise the only memory restriction is
the total sveilable RaAM

Extended BaBIC will e 2 true exitension of the standard
interopreter. rvathesr then & separate interpreter thet just happens
e shere & few rvovibines., IDesigning it this way should zllow 5
amzller {ov more powerfull Extended BABIC, znd one that iz pasier
to maintain fthan fthe current pesckage.

Erxecution of BAEBIC programs From 2SROM will be supporisd, bhulb
grcess to subprograms in GPL in  command wmodules will neit be
supported, PR, Statisbics, e Adminigstrative, gte.
#RHILL eENOTH S WORKSS beorause of such statements as (ALl &{. ..},

The following subprograms will be added te consele BASIC: fo
make wp for the Ffact that commsand module subdrograms will not be
suyppoarted.

#  CALL SAY, BFEET fas in the Hpesch Editor?

#  CALL  INIT, LOAD, LINK, PEEK, POKEY, PEERY, CHARPAT {(ag in the
Editor/azssemblerd

Motice thaet BaBil programs that use the PRK  subprograms  or
the Carlisle Philliips “cheaster” packese will not run.

PREL.IMINARY
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ARMADILLD BABIC GPECIFICAYTION

1.2 Added Feshures

1.2, 1 Eevresen Access,

& new screen handler will be used, It will suppovrt faster
sevrolling: windowing:, and accesss te all YOP modes. alternate BO~
column video may be provided if & definition of 1% can be
sypplied in time.

# CALL SCREENM{(basckground-color) {(current ussge:
# CaLL BCREEN(backgTound. fareground)
#  CaLL SCREEN(packground., farsground, model

¥ OAlLL BOREEN(Background. foreground, mods, left-margin,
right-margin, top-margin. bottom-margind

Modes will include patiern, multicolor, text and bhit-man.
The defsult ia pattern mode with left and vight margins of 2 and
topg and botbom mevrginseg of 0.

CALL LIME(yi.zil.y2 22, color) will draw 2 ling segment in
pitmap ov wmulticolor mods. I# the colov is omithed, Black is
assumed,

Call DOTOy v colord will draw a dot of the gilven colsr in
Bitmesp or @multicplor mode. ¢ the color is omitted., black is
assumed.

i.8. 2 Enrites.
Sprites will be sccessible in s8ll modes except text. They

1 bz asccessed as in Extended BAEIC, except Lthat 32 sprites
i be available.

1.2 3 integers.

BASIC will ifaslement an indteger datae tupe. for spesd andg
space s#fficiency. The default numeric type iz still real.

i

Texes Instruments P PREEL IMINARY



ARMADILLO BaSiC SPECIFICATION

1.2 4 HMglviple-statement Linss.

Standavrd BASIC will include auvitiple~statement lines and the
corresponding snhancements to the F-THEWM-ELEE ststement.

1.2 8% PBrosram Chasining.

Sfendard BABIC will implement RUNM 83 & statement, for
chaining. RUM wiil be snhancegd to ascoept zn  arbitrary sirving
gxgression as an avrgument, instead of just & cansfant.

i.2 & Accent and Display.

Standard BaBIO will include g simplified #orm of accept and
display., and 2 function TERM o raturn f$he functien code that
ended %the input {(provesd, enteyr. up, down. efo. ). Only the AT
and BIZE clsvusess will be supported.

1.2 7 Loading and Savinsg Frograms.

While BABIC is running., only 24K bytes of RAM can bs mapped
ints  the leogicel address spacse. Thus memory image saves and
loads (i.e. PROGRAM files) will be limited &o 248K {This
sssumes that all of the DBRs are writien so that they can use CFY
RaM buffars. ! Progrems that are lavger than 10K will be saved in
the sams segquential file format thet Esxtended BASIC currently

uses for programs oo large $o  £it in VDE  BaM. { IMTERNMAL,
VARIABLE 284,
Problem: A passeite cannot currently handls variable #iles o

recordy ionger thaen 1W%E.

B&EIC will alse be able to load DIBSPLAY., VARIABLE 80 text files
o6f the typz produced by LIST and by the text sditors. This type
gf logding will crunch s2ach ling 23 1% is inpul. Logding will be
slower than the standard binary loads. but this will permid
iovading fereign gprograms {From RBE232) as well as using tszt
sditors on BARIC programs.

The default conditien dis that BABIC will wuse a1l of
availsables HAM for program and data.  Thus the user must aliscate
some HAM before asssembly lszngusge can be lgsded av acoossed

This will be domne in the TALL INIT statemsesnt.

CaLi INIT will aliscate 8K bButss of RaM far bhe user and
will load wutility routines into fthe firedt 2 or I K of it Call

Tetas Instrumenis i3 FRELIFIINARY



ARMADILLEO BagBIC BPECIFICATION

IMITOXY will silocate X K bytes of RAM for the user. The miniaum
ig 4, and the maximum is &4 {or s smuch a2 remaing after allowing
fur  the cuvrvrent BABIC svogram % data and DBER allocationsi. 4
valug a¥f 3 or less will be Srested zs CaLL IMITIOY, which wilil
refturn all allocated HaM o BABICZ,

The witilities will include MUMBEF., NUMABS, STRHEEF, STRASG,
LOADER, LERLNK, GPLLEK, XMLLNK, gic. ag in the Editor/dgsssmblsr
and Extended BASIC. Uporn 3 CALL LIMK, the BLWF vecitor table will
e mapped in gt DE00C {(compatible with Extended BASIC) and alil
oshther allocated RAM a2t >a000. Mote that the loasder can irsctly
load only 24 of R&M: sven though &4K may bBe allocated. Absclutbe
origin ode which loads on the 44 may not lesd preoperly on the
Armadillo. {#.g. the S&VE wiility in $the EditoriAssemblar ov
the text-to-speech tables in the disk text—to-speech pachags.

1.3 Gopeed Enhancements

The following functions will be fsstevy than 9744 BABIC, duse
primaerily %o translation of BPL to machine code, and sxivae
seratchpad HAM,

# HBoreen access and scerolling

# Formatting numbers #for srint {(sonvert-number—to—-string
# Listing and editving progranms

# In%rinsic $uncitions (2Id, EXP, efc. ?

# 8Btving handling

#  Random number generation

PHREL IMINARY
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ARMADILLD BAGIC SPECIFICATION

1.4 Ezzended BABIC Features

Extonded BASIC will still have the fellowing Festures not
found in Standard BaABIL:

#  Ussr—~writiten subprograms with parameters and locsl
variables

# Progrem merging
# Funciions PI. M&X, MIN, RPT
# Logicval opevrators AbD, OE, XOR., ROT

# HBilock statements M, LODP, UNTIL, WHILE, EBYIT (From new
H&NEL standard: new for Arvrmeadillo versiond

# Full ACCEPRPT and LIBPLAY statoments
# Formatted outpul vias FRINT UBING and DIBPLAY UBING
# Tail remarks

# Evror, warning, bresk handling under user control

Terse Inszruments i3 SREL IMINARY



BAZRIC SUPPORT ROUTINEER

BECTION 1
BASIC BUPPORT ROUTINES

POPETH
CALL: BL @FOPFETH ar iMl. POFSTR

Hesumes that velues stack is wmapped ints memory and
VEPTR is & logical memory sointer +to lagst B-bytse
entTy. The last 8 bytes are Ltransferred to ARG arsa.
and VIEPTRE is incremented by B: &% is the physical
gointer, QSTHETPE,

tUeps GPL vegisters 5, 4.7,11.
HIMDOWS: & stack

FagvME
CaLl: BL @FEBES ar Ml FEGYMB
D&TA NUOTFOUND BR  NOTFUUND

INPUT: name length in @FAL+13
name in BFA0 through SFAC+L4

GUYPUT: (IF FOUMD)
Bymbol fable pointer in FAL+4 through Fal+7.
(Fhgsical)
Leaves mabohing sumbol tables entry in symbol window

Uses GPL regisbers O, 1.2, 3011
WINDOWE: symbol

EYM
CaLl:  BL  28YH or XML, SYME
INPUT POMETR  pointing  to #irst chavacter of
identifier. {Bet necessarily mepped in. ¥ From 9900,

sesumes RBY i¢ sebroutines stack sointer to fres Lop.

CUTEUT: POMBETR  advanced %o next chavrscier beyond

vame, FES cailed to logk up nams, Byntayx error if
name not found in symbol table. Sumbol table pointer
in @Fat+4  through EFACHT. Matching symbel izt in

symbol window.

tleeg LPL ?‘@giﬁ%@?% 2k 89, 134,80, 1,3,
HIMGOWE: suymbol, ftext

Tavaes Instrumenis i1 PREL.IFMINARY



BARIC SUPPORT ROUTINES

S

Catil., BL 25MB ar AMB SMER
IMPUT: Symbul table pointer in Faled o FAC+T, PHEMOHR
pointing to nest byte beyond symbel name.
DUTRUT. PEMPTH advanced beyond complete symhol.
(i, &, variablie with 211 subscripts. ! Entry in F&al to
FaLeF Built describing gntry. Evrar 1i¥ asrray
subscripts out of bounds or otherwiss impropst.
Aeal:

i s O R s R o e R R %

; HINF. S S P o Yalus pointer §

; i i fodin 5.8 sniry H

e e e v s e e i R B e v v o e %
Sering

e o e o B e o e e e v e e o #®

; HE-3 = B i Yalue pointer H

: i H Iodin s, 8. entry H

e s B e e o 5 o s s e s s e e i %
integer:

e e s 5o o m o v o oo o e e B o i e ® Fom *

H i 4B i W¥alus pointer H

} ; H i in s %, entry :

B e o e o B et e s o e o o s o s s s s oo % -
HOITE: May call PARSBE recursively to get svray indices.

HEREG

INPUT: Entry %that was built in 8YH and BME aust be on
the stack. Fal must contaein the S-byte descripter of
the siring. floating point number, ov integer.

{RITBUT . The symbael Sable For bthe varisble has the
correct variabls space datas { address of stvring 1if =2
gtring entry, 2 bute valus if intsger sntry. ¥ bute

value 1f £loating point wvalue’. i a8 stvring entry.
the wivings bsckpointer points e the symbol table
gntry.
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