ARMADILLD BASIC INTERNAL DEBIGN /30782 CEU MEMORY

SECTION 1
CEY MEMORY

CPU memory 1% & physicael sddress space From PUGHO0 te
FIEEEF, The last &4KW bytes of this space ars reserved Ffor system
voms:, ebvc. . so that the range of vam will be from 00000 to
SEFFFF, The rvam Ffroem 200000 to DOFFFF will be bullt ints the
coansols, Additional vam may be added in increments of 3B or &4
K, with the reguirement that they be contlguous.

The system sofbtware will determine the amount of ram
presaent:, and store the fop-ogf-mempry in & two word pointsr CMTOR,
ALl system software will asssume that the address space will
sventuslliy be erpanded to 32 bits (4 bBillion butes. )

Peripheral devices will be ables to silocate blocks of
physicel ram in & similar way to that in which thay currently
allocate VIP vam  The lagice!l smemory page at a000 i avaeilable
at powsvup timeg for this purposs. The Device should alliccate
memory in The followinog way:

TGP~ Clszst Ffree bybel
CHMTOP+ -2 OLD CHMTOP{4 BYTESD)
IBENTIFICATION BYTE {(URUALLY FROM CRU Babp:
<uwnrk ssace for this bBlogk

Since the “old OMTOP® iz 2 pointer to & greviocusly allosatred
Block. +Hhe blocks will form & linked list:. with double word
Tinks,

iiled, there will be some amount of semory
ned by (QHMTOPI+1. Since this available
e larger than 64K butes. (1) Basic will be reqguirs
gintere, and (2] some dats structures will
es so that Ylocal” 1& Bit pointers may be
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ARMALIILLD BABIC INTERNMaL DEBIGN $/30/82 CPU mMERORY

Memory will be used as follows:

FOOG00 Beee—— e s o v e e e #

i evunch buffer :

£ o e s o e 5 £ S i 0 A S L S B i ok o §

STLN —wme | H
H ITine number table :

ENLY weewms ¢
S e o s e s . i 5 o 5 S S 5 i i %

H H

H program body i

PEEMTOR 2 H
e s st e i i i e s e o e o &

SYFMEOL D | H
H symbol table H

SYMTAR ~m | i
R - o B

¢ 170 buffers :

; i

5 S 0 kS e o i e &

STRBEE ————D |
i dynamic string space
£

r

{alen maybe FaB' s, controlled
by 2O sntry table:d
S e o i s o e s s #

free space

L weem wmem  mem
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ARPADILLEO BABIC INMTERENAL DESIEN 2/730/82 CRLU HEMORY

LOSICAL MEMORY. bogical memovry will have some Fixed asssignments,
and some veariable onss, The "mormal? sssignment of windows will
be as follows:

OO0 G ot o S e o S o ] R 0 o B 1 s “®
¢OROM G ;
FLOGD #eee— s e s e o B
YOROM O i
R Bl e s o s s i e s e #
§OROM 1 i
>BO00 36 o e - s o o o i e
PORDM 1 i
DAL s e s o ot e o o R %
i DER H
TRBIHD e e o o s e i i =
i DR ;
FEGOD B ko b 1 5 8 L %
¢ ROM Z i
FFO0O0 S e S B o 1 St i i %
i OROM 2 H
FEOGG v e s s S i i o s s %
P BORSTOH + MMD :
FEOGO e s e e i S 0 #
P HMD !
rEDG0 S e e i £ S S i A S #
; ghack and Pa&E sniries ;
RO e s i e R o e s s e 3
Pobextsline number table ;
FROO0 B e e b e v o o It
f osumiab/ 174 38? ;
>DOGO B o o S e 5 £ S S i, o e *
Postvingliivalus Fai i
FEGGO e e e o o o e i %*
Postringd/s EE H
FFOOD BB e B 0 e i 0 S ot e 5 0 S #

i
2
0

THE LINE RUMBER %ﬁﬁag AND THE PROGERAM BODY.  This block will
egin &t the first asvailasbls byte ag¥ter the interpreter variable
HT BE. it will setend ng further than SOFFFF. This means that
{1} the progrem size is limited fto about &2 5K bytes, and (Z: The
pointers SYLN. ERLN, PEMTOP, and the statement pointers wiikhin
%%@ line number table may be storsd as ié4-Bit physizal pointers.
with the most-significant 14 bits implied %o be zero.
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ARMADILLO BABIC INTERMAL DESIGHN 97306782 THE VALUE STACK

BECTION 2

THE VALUE STACK
The value stack will have 2 mavimum size of 4K bytes. This moansg
that we can map in BTHRBES at the beginning of a 4K pags and have
groess o all of the shack. Alga, BTHTOP becomes & zingle word
that we increment or decvement by 8 whenever we pop or push. {Wy
must also maintain & laogical ftop of stack pointer the same way. ?
Floating goint numeric values will be B-byte internal formaet
numbers. Tae vadiz 100 notation szssures that fthe thivd byte will
Be in the rangs of O to F9 (F00 to 2635 Thie thirvd hyte is thus
wead a3 & tag field to identify the type of the stack entry.

#.1 Biring esnivries

(1) string associated with varighles. Hefer to symbol table
entry to find value,

e oo 5o e e B s o o s 0 e e ot e i R o
t length S 2 (s it address of string pointer !
; : H § {ouwner :
e o o e e G o o s o o o o e i o b o e H e o o s i v o o e H o e %

4 e s s s e 5 o o s i i e e s st e s o s s e ®
; iength S 5 i address of string valoe ;
: ; : i {#irst valug hutbe:l i
o s e G i s o o B e s s s e e e e v i e &

The cwner will esither be & symbol table entry, or the stacky entry
For 2 tempovary siring. A& stving can have only ong owner for
garbage collection purposes. pote that the siring spece iz n
iimited fto &4K byuites. and that strvings arve not limited fto 235
butes.

ok

B our oh

CAUTION
4 string enitry iz considerably different than
in 9974 console or pibended bazic, snd man
code changes may be n8cessary.

[
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. e e e o o s e e o e - S—— Fpomom 3 o e v s s v v s e e
H HE Y i return lins i returs line H
; ; H { text pointer | table pointer |
5 e e v v i i, i s b ot e e B o i s o v R ———— o o s e 4 v e s i e s e e e s %

This is copied from sxtended basic asnd supports multinle
statement lines.

2.3 FOR statement

{1 with & flpzsving point index.

4w e s 3 o o i o e e e T v S v o e o e s o #
j > foeh8 f level | pointer b0 inde:x -
; : i i symbol table entry ;
e e e o s o s o s i . s o e i e e o e %*
P omid linme ¢ return line | puinter %o index 1
tablse pointer | text pointer! variable valus :

B e s e s i o e s s e ot o e e s o e e s i o g
H Incraement valus ;
i H
e e 7 B e s e s v o e i i G o e s 4 o s B o e o e #
:

:

MOTE

The index value pointer tould be g single
word, 23 an effset within the symbol table.
gince snly zocsliar variables ave permitied,

Texas Instrunments 2t PREL IMINARY




ARMADILLID BABLIL INTERNAL DEBIGN 9730782 THE VALUE STACK

(2% with an inieger indexn.

G st o e e s v s e o e e e e i s e e s i o s o s 5
i not S0 PossE 1 level | opuointer o indsy {
H H : H symbal ftabls enitry ;
T T e e e
i old line ! reiturn lins i gointer tg inded ;
i table pointer | text gointeri variable wvalus i
e o s i s s T e e e st s e e e
i Incremant § ; ;
Powvalus ; ; :
3 oo o e e e o e v o o B e 2 o e e e i B e i o e e i
PLimit valus i § H
i : : :
v i e e e s s e s s G s s et i o #

=2 4 User-—defined Ffunciion
e e e et e B e s e i s o e e s 5 et e e e e o e e o s e e e e 5 i e #
i return line | &A [funch. | ald symbol :
f text pointer | ftunea i table poinger :
o e o 5w s s i o v o v o v e s i o o e e e %
{ rebturn line H H
i tables pointer| H
e s s B o s o 1 o o o s e 0 s e St s o s e i B e o e e e e

By

.3 Integer valus

; 3
i

&
T
e
fal
11
1‘\,‘ f;
il
£
i
Lo
L2
453
0
G
[
e

H

4

i

¥

3
g%‘..,.mewwomvm%‘&sw‘ww-\m tmins v ke ME%"‘W":”-‘M‘W%WM} e v T S W,%%,.M,Ww-‘s g e %mm“ﬂh—w ..ﬂ.ww% Pr————— vmww.ﬁ,“,* M‘mﬂﬁ,“bwﬁ%

o o s s et ot s s e e s s o s Bt e s i B s s s s e e e e e e e s s S o e st #*
H YELUE P 5B ; { Pointer t2 vaius in B T,

! f : :
< e s s v et s st s ot i e s o s G s o e S e ot i o e s o s G s e Y s e e e

Tesas Instruments 23 PRELIMINARY
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2.7 Real variable

i e T e e

; . L o H puinter to valus

i ¢ ! !

G s s B i i B oo e B . e s e < B ek 8 s et e s e
# 8 Bubprogram Hasic

e e e Bl o s e s o v s e i ot o e e s s e i i o i s T
iprevious subprgil »HED H subprogram name
i stack pointer | i i 5 T. pointer

Poretyrn line reburn tand return symbol

H

e o e e e e e o v Hpmom e e e e o s 5 2 o s e e o

;
i # sointer pointer : table gointer

SECTION(THE PAB TABLE) ATA The PAB table iz locatsd st Fhe high
gnd of the values stach. A&TA 1% containsg 146 lé-byte entries.
PFach sntry conteing two value ATA stack~igpe temporary siring
pointers. The fivst iz for the PaE., and &TA the second for ths

buffer. The FPAaBR and buffer themselves are allocatsd &TA from
#tTing spece. with back pointers Lo the PAR tabls. ATA An active
¢ile entry sopesrs as: TA BEGIN MARGINED INSERT aATaA ATA #Hoee—eee
B T B s ot s S s e v s B e i s s Bt s s e B s s v v e e s s s o # ATA
1§ File #1 address of PAR stving | ATA L T 1 L1 A&TA #-eme——
S — PR A S ot s o S —— w ATHA 11
PHY | file #i address of buffer string | ATA |1 [ 1 1 ATA s-wee-
B T 5 e e o o o e e e e e e e & ATA
ATa END INSERT ATA An unused file sntry appsars as 16 zero byes
a4
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BECTION 3

THE STRING SPACE
The string space will have to be managed so that it can coniain
beck pointers to eithey the stack ovr the symbel +adble. which may
not be in the sams &4K, In addition, the symbol tabkle itself may
be larger fthan &4K, Thus back pointers musit be double word
physical gointers. Oniy one length word iz provided, at the
position reguired for gesrbage coilection. ii pointers to
stvrings should paint %o the Fivst dats buts. The data may be of
gither even or odd length.

e e e o i o 36 st o e s e e e o e e e ey e s i e e s s s s #
! back sointer i langth ; data i
; H ; ;
S o s v e e 8 e i i s s s i s e s o e o o s B s i e st s  n %=

gxas Instruments =R FRELIMINARY
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BECTION &

THE SYRBOL

The symbol table ig not limited ia
it must be double words. In aorder

slement positions, 1%

each array o &4K bytes.

siements, 2 real arvay
may have 3EW slsments

is NeLESEETY

may have BR

TaBlLE

&H4W butes, so i) poinbers o
to be able to celculate array
ta limidt the valus space of

Thus & string arvay @may have 146K

elements, and an intsger array

i. The #firvst two bits of a sumbol table enivy indicates
the symbol type

Tupe

4] Floating point
i sEving

2 integer

3 subprogran

Z£. The third bit

subprogran,

{wmytended only:?

ie a shared Flag fexitended only’? to
indicate that the vaeriasble is 8 formal parvameter in &

2. The fovibh bit indicates a vssr—defined funciion.

4. The #ifth through sighth bit

dimingions for an avrray.

L

The sscand and

& The name beging in the forih
added, if necessary.

Ehird words
pointer to the next suymbol

gn word boundariss.

I

o

L
e
G f

e

must Be used
aymbol tab
frame in &

sxas Ingstruments

YValuve information

tae keap

n Follows
Find 1% {

rohing doans.
suasibion !
Bt

o
o
.
ks

iy B
o
.
o W

)
bads %

g indicate the number of

af the entry sre a physical
table entry in the chain.

word, An sxtra byte is
the following value s89acs

The name le B
gf the amount
By

s
Batter to ke
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>80, Fisasting point numeric scaslar

B e o i s et o B A s i 5 P S s o s s e e s B b Y B s e S
¢ UG i name length :
R PO —— E T T rp——— *
H 3
£ i
# negdt Z.7. snitry #
: i
et e e s e s i T T—— &
H name . :
H 3
H ¥
s e s o s i s e s . 3 st s S R R i . 8 i i i S, o i i i
H H
H 3
a* #
i value i
2 %
H H
g H
# %
¢ H
H 13
B o o o e i o s v o i i i ot %=

220, Floating point numeric scalar. shared
T — B P e —— %
H e i name lsngth ;
s ot s o e B e o o ot e e o e o o &

# i H

- H H
% nert 5. 7. sniry w#
i ;
R ——— e e e o e s i i ot o s #
; name ;
¥ H
H S
B e e o s e v ot i S 1
§ pointer to sctusl value i
#* #
¥ H
& %
S s s v i s e s o o i o i i e i i 3

A, not supported
Yexass Instrumenis ot PREL IMINARY
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String scalar

String zcalar, sharad

name length
%-—NMMM mmmmmmmmmm

nezt 5.7, sntry

painter to acitual’s
value gpointer

bruments

¥ gy ae
LT
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ARMADILLEO BABSIC INTERMAL DEBIGN 9/30/782 THE BYMBUOL TaBLE

»EG. intgger numeric scaelar
. Ehr v o i s s i i i O s S0 o E
; =850 Poname lesngth
o o e s B s i e #
i E
£ H
#* next B V. sniry #
: :
o o s e e e e i e Bt o e i i s €0 S %
H TiE e ‘
e e e s e o v o
i value i
e e o e e e B o s s #

AT Intpger scalar, shared
e et s o e i o i o o s e s B
; ARG i name lenghth |
G o e s o 2 < o i s D 1
£ ¥
i 3
# next BV, gntry #
d :
i e s 44 vt e S N S 4 v o a5 A R T S e A i S s e a5
; I ‘
i s
£ i
S i o B e s et e et e e e
i E
H H
# pointer to sctusl valus ¥
H i
5 e s i ot e et e %

FBG. et susported

exas Instruments Hpoen PRELIFINARY
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{3 Bubprogranm

e o o 2 s i ot 1 o o #
i SC0 ! name length |
e s e i et et e #
H :
#* nezt 5.7, enbry ¥
! :
s e st o e e s o i
; namne ;
; i
o s i o o s s e o e s e e e #*
i line # pointer !
%.ﬂ.‘.aﬂ,r.--‘,«,.,,_..,«“mumm,l,am«%é:.,a_«mm;‘.-m wwwwwwww %
i lines texd pointesr H
e e e o s s i e o i s o s s %
: ;
# pointer to local symbols #
; §
%

The diminsion bits ars ussd as
€1} an Yin use” $#lag
() a BPL vs, Basic vs., Sssembly lenguage selector

20, FEG. BFO, Mot supported
Tezase Instruments B FREL IMINARY
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POE P8, FEBX arvrvays niot shared.

Potype | dims 1 name lengin :

S e ik e e i o s b ot i e o 8 sk st e o b e s o e B

H ]
3 b3
# next B.7. snitvry #
i H
¥ S

: name i
3 i
H H
e o e s e e o e o s o s #
13 H
H i
> gointer to array of *
; vaiues H
o e i s s B e e oo e e i e o 3
i total number of slemsnts |
i a&llocated. i
B o o o o o o < o ot e e e i e #
b fivet gubscrigy limig i
g — B VAV S — oS
Posecond subscoript limit }
B e i o o o o o i s e i i o #*
s s s e e s s s e e s i s s s s e s #
{ it subsoript limit :
e o o o e e e #

The array of valusg 18 & linearizesd arvay of entries, eacth of
which dis two bytes fFor integers, 4 bytes for strings. and B butes
for rvesis. The todtal number of slements allocated iz saved, o9
permit a8 fulture ertendsd basic o pevform rvrediminsioning
gpezrations (sither siplicitliy or auvtomaticalliy irn support of MAY

£

cummands, §
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ARMADIILLD BABIC INTERMAL DESIGN 9/750/82 THE SYMBOL TABLE

FRE, FEY, FAY arvvay. shaved.

5 e i s o e o e 5 e e e i #
Pokype | dims ! name length !
e e o o e i e 5 e b #
; i
# next 5.7, snitry #
: :
o s o o s i s b 0 ki e o s s e s e s i s o s *
: REE:L i
: H
e s e o B e s i e e e i #
i i
# pointer to arrvay of %
H valuges {asctual; !
o o s s s s o i s e i e e 5
; total number of slements |
H #illocated, !
5 o i e S i o s e o e i s 5
! first subscripd limid H
B e s o o st e e 3 5 5 it ' s o 3 s i e #
] gegcand subsgsoript limit ;
s it ot e o B i s i i e =
e v s s s e e i i o s s e 3 e oo s o o s o st i o s o e

o o i e e s e Hf o o o it e s s e i e s
10, FE, 390, User—definesd function
Fpmm e e e T e *
P otype 8 svros ! name length H
5o et o e v e s e e H e s s v i s e
4 i
B H
# merh 8.7, antvy #

13
E

Qg;oﬂ«m e R B ot st AT S o ek bt R A8 S ety o i ok 3 i e e it et o

: Hame i
o o o o i E e o it e o s e #
!
# pointer o argumsni

: symbol table

e v v o . i . s s v v e SR —— S
E

inter o last argument
symbol table sntry

o i S o o S S S S 4SS b, S Sl 09 e Yo s S NS R P ST R4S D A4S R 038

VIR SN ST e
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i line table sointer for ded |
4 e v e s s e s e i S i o
i line text sointer for ded :
Gl s s ot v i s b o i st s sk et st e s st s s S 8 i o #
HemBl BREL TMINA
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