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VAST DY [NPOERSATION

VAST 99 USERE’ GROUP is a
group for TI 99 Home Comput-
2r users. We meet on the second
Saturday of the month at the Los
Olivos Resort Motel in the "Phoeniy"
room at 202 E. McDowell Road (about a
Elock East  of the Library). The
meatings start at 10:00 AM and con-
Linue until 11,00 AM with sozial-
izing at 92:00 AM. The

starting
vearly membership fae $6.00.

The
support

(=

are open and anvone
Only dues paying mem-
in elections and ob-
from the Users’ Group

A11 meesetings
attend.
bers may vole
tain programs

Tibvary.

Masy

The current officers are:
Fregident
Mikke Marfisieseweas...897-8280

Vice-President

Stu Dlzon. e e 346-T7T624
SEmcretary
Bob Nixome.ssessuenss .. 838~-4088

Treazurer
Ike Van Kampen......
User Group Librarian
Earl BONNEaU. -« 2.2 269-3802
Newsletter Editor/BBE Sys0p
Jim BEly e owoonsennas 24371796
T e o e o i e o e A e o g S R S A - e

.934-51464

A FORTH Tutorial

by Rene’ LeBianc
ter. It consists of a continuing
series of articles relating to his
version of FORTH which is available
from +the User Group Library. For
more information. please contact him
at (602) 991-1403.

is being conduct-

=ga! in this newslet-

is now in
Contact it
is a lot of
informa-
it a try.

The Users’ Group’s BBS
operation 24 hours a day.
at (&602) 437-4335. There
interesting conversation and
tion available here so give

Deadline for sutmission of art-
icles or advertising for the News-
letter is the last Saturday of every
month. Articles may be submitted in
any form, however. the preferred met-
hod is by phone transfer directly to

the Editar.
R A e e o o A B o A o A o R

are _as follpws:

Full Fage $10.00
Half Fage % 7.00
Quarter Page $%4.00

Fersonal:

Four 1ines,
20 Characters/line
$1.00
$1.20 per line
avar four.
All rates are for ONE issue only!

A e A e e e e B e o A

Frograms are available from the

USERS’ GROUF LIBRARY at the follow-
ing rates:
£8/8D Disk $2.00
EE/DD Disk $4.00
DE/ED Disk $4.00
DE/DD Disk $8.00
If copying of documentation is
reguired, it will be at the rate of
$.10 per page. If the User Group
supplies the disk, please add $1.00
to the above <charges. An exchange
program for free programs is also in

effect. Flease contact the librarian

for further information.
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¥¥%%¥%x GOING FORTH ¥¥kkkk¥ growing in opposite direc—-
tions. They «cannot collide
M-STACK. A FORTH Extiension unless their sum exceeds that
value, which is not likely in

If you have all been reading normal usage.

Fene’s WHEREFORTHE, you will know by
now that FORTH maintains two stacks, Line 3 initializes MPTR to point to

a PARAMETER stack with which it does the base location of M.

most of its operations and a RETURN

stack "R" which is used for DO loop Line &5-7 defines PFUEH, which moves

housekeeping and auxiliary funoc— the top of the parameter stack

tions. onto M, updating MFTR.
Frequently, we COome uUpon opera-

tions where we want to roll strings Line B-13 defines FOP which moves the

of things into and out of a stack. top of M onto the parametar

For this, one needs two stacks. "R =tack and decrements MPTR.

can be used for this but if you are

also inside a DO loop or two at the Line 14 defines ME& which gets a copy

time, 1life =zan get very complicated. of the tep of M onte the

On the way te building my FORTHOPE parameter stack. It does not

zystem, I created a third stack "M disturbh M,

as an extension to support these One of the advantages of having M

operations. I think you will find M in the low memory space is that it is

very handy as an auxiliary stack in goutside of FORTH’'s dictionary space

vyour FORTH system. and numbers placed on M will not be
The screen bhelow defines a series disturbed if the dictionary wcontents

of words oreating stack M and the are changed. Thus M can be used to

following is a line-by-line descrip- pass parameters and values between

tion of what is going on: FORTH applications that are spooled

in as binary load modules from disk.
Line 2 places the M stazck at low Next month I will give an example

memory location 3D00. This is or two of the use of M to do some fun
the same area occupied by things in TI-FORTH.

FORTH’s Return stack. They
are over 300 words apart and Bill Wedmore
SCR 247
0 ( Definition of M stack)
1 BABE-*R HEX
2 3D0O0 CONETANT M-STACK
3 M-STACK VARIABLE MFPTR
4 ( Eet up pointer to stachk location)
5 + FUSH ( n -= )
b MFTR @ 2+ SWAF OVER MFTR ! !
7 ( Push n onto M-8TACK, update MFTR)
8  FOFP ( -— n )
9 MFTR DUP M-STACK 2+
10 IF ." STACK EMPTY" M-STACK MFTR !
11 ELSE @ DUF @ SWAFP 2- MFTR !
12 THEN @
13 ( Pop n to parameter stack )
14 . M@ ( -— N ) MPTR @ @ :

15 ( Gets a copy of M) R->BASE



WHEREE

In WHEREFORTHE #14 I provided a nine

screen Forth program designed to do a
sector-by-sector copy of disks using only a
single disk drive. I intend this program to
be & rexsonabie example of a real and useful
crogram written in Forih, and ai the same
Lyme, I have tried to show how previous
utility words we .have developed in the
WHEREFORTHE articies can be used as compon-
ents in an application prcgram.

How doszz one gst started to write a pro-
gram in Forth? In many respects, it | no
differznt than getting started writing a

srporam in oany othszr computer language. We

i decide what we wani the program to do

i, decide o a wmethod by which  the

crogram  can do it (HOW?), and then make 2
numper of implementation choices of how to
arcode that method into an operational pro-

gram (DETAILE!.

Let‘s review these COFY -~

GIEE program:

zteps for the

WHATZ ¢

opy any formatted TI diskette to another
dis at*e on a sector-hy-sector basis. This
is different than 5|mp1y copying all the
files from somewhere on the source disk to
somewhere on the destination disk. Instead,
this means "cloning" the source disk so that
not  only doze the destination digk contain
the same information as the source disk! but
doing it 32 the information iz located 2x-
actly the zame on the copy disk as it 13 on
the sourcs dick.

requirement is that only a
is needed to do this «copy
it work with

An additional
single disk drive
function., I aisc reguire that

211 valid formats (888D, &BDD, DEED DEDD)
for TI disks,
HOW?:

The main strategy is to read as much as

possible from the source disk into memory,
then prompt the user to change diskettes and
then write the stored data back onto the
destination disk and prompt the wuser to
change back to the source disk and keep re-
peating this until the entire disk has been
copied.

The first subproblem is to figure out how
auch spare memory is available for storing
the intermediate disk data being copied, and

TS O0F POHT

This
this

where the spare memory is located.
will be the subject of the rest of
article.

There are three main areas of RAM (Random
Access Memory) available to store the dats

from the source disk before prompting the
user to change disks and writing it back out
tc the destination disk. The TI memory ad-
dress space is partitioned into "low RAM®
from addrezses B192 to 1&747! "high RANM"
from 40940 to 48535 and VIOP RAH. In

Whereforths #4 I oprovided a memory map of
the RAM address space Alsg this and the
VDP RAM space iz summarized in your TI Forth
manual.

Of coursze,. not all of this address space
is available to store disk data because the

Forth operating system and the disk copy
program itself occupy the RAM space, and the
YDF RAM is used for display of the screen
data, graphic characters for screen display
of ASCII characters, disk buffers and other
things. I had to dig around a little bit to
determine what memory is available within
each of 1hese addres:s spacez io store the
dizig data.

It turns out that in Tow RAM the avail-
able space consists of the five Forth system
disk buffers. The address of the first disk
buffer is stored in the Forth user variable
FIRST and the firsti address above the Forth
disk huffers is siored in the Forth user
vartablile LIMIT,

In high RAM the space consists roughly of
the space between the end of the scratch pad
bufier PAD which fioats akove the top of the
Forth dictionary and the parameter stack
whose base iz pointed toc by the Forth user
variable &C. The parameter stack starts at
high memory and grows downward toward low
memory.

The available VDF RAM can be determined
from Fage 3 of Chapter 4 of your TI Forth
manual as the space between >1400 (hex 1400)
and the highest available address of VDP RANM
{This is stored in the CPU RAM address »B370
(See Chapter 4, Page 5 of your TI Forth
manual)).

these things, we can compute
within each of these

By knowing
the available space

three regions of memory. Most of these
calculations are made on screen #4. Then a
final calculation is made at the end of

screen #9.



EERPOETLS OF POETH GO

]v
Disk Copy Program SCR#4
BASE-*R DECIMAL
0 VARIABLE #B % Number of Blocks
0 YARIABLE BF N Block Pointer

50 @ PAD 40 + - E/BUF / COMETANT #HE \ # Hi Bufs
LIMIT FIRET - B/BUF / CONSTANT #LB \ # Low Bufs
. HEX B370 @ 1400 - B/BUF s CONSTANT #VB \ # VDP Bufs
; 1400 CONSTANT VDFBUF N\ Address of first VDF Buffer .
= ulé\:.;?
e "

y Program SCR#7 :
S OTEXT DRO V2D GET_#B 0 B! '
1@ HBE
WHILE CR .RB EBE& R
CET-LO-BUFE GET-~HI-BUFZ GET-VDF-BUFE .TID ,
: CR .WE R: B! :
: FUT-LO-BUFES PUT-HI-BUFE PUT-VDF~-BUFE .ED '

: REFEAT :

’ CR . COMPL ‘

B0 @ FAD 40 + - B/BUF /7 ¢ #HB ! N Set #HE to final value 3

b o o e e e o o e +
Now, what did we do here? On screen #4, there is a slight risk here because I didn’t

first set the BASE to DECIMAL (just to te allow for any values on the stack. It is
sure) then defined the variables #B (Number unlikely that more than 3 or 4 values would
of Blocks) and BP (Block pointer), Neut., I be wused, and I prokakly should have used a

Tt

defined three constants: #HE (Number of hi-: value of 80 B - to be safer. You <can add
Elocks), #LB {(Number of low blocks) and #.7 this refinement if you wish.

(Humber of  VDP blocks), Remember, Forth

partitionz disks into tlocks of 1K each, =o B/Buf s a system constant set at 1024
we are setting up how many 1K bBlocks we can (bytesz per bufier). We divide h{ this to
put in sach o tﬁe three memory areas, cee how many buffers will fit into that

range of addresses. The forth word /¢
The first constant definition for #HB is diecards an remainder whizh is what we
temporarily calculated as want. We only want the integer number of

buffers that will fit.
80 PAD 40 + - B/BUF /
For #LE the zalculation
Since PAD will move up as the dictionary

grows, I recalculate this on screen #9 where LIMIT FIRST - B/BUF /

the dictionary has grown to the maximum

after loading the program. I put it on performs a similar calculation.

screen #4 because it wili be referenced by

subseguent screens. We will just overwrite Then HEX B8370 @ returns the highest VDP
it with a new value on screen #9. 80 @ RAM address available, and 1400 - gives us

returns the address of ihe stack base (ihe the number of VDP RAM bytes available.
effective high address in memory), then PAD B/BUF again gives us the number of blocks
returns the beainning of the scratchpad that wild it into that space and this de-
buffer. I add 40 to it, because during fines the value for the constant #VB.

output of text to the screen, this buffer

will be used. I chose 40 bhecause no user __After the program is done lpading and PAD
messages are longer than this. GSo PAD 40 + will return its final value, we want to
computes 40+FAD which is the low byte gatch the proper value into the constant
address of this range. Then the - sign HR. On screen #9, we recalculate the nua-
subtracts PAD+40 from S0 yielding the number

of bytes of available space. Actually, CONTINUED FAGE P —=>
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three
sorting
part 1

Thiz i=
part tutor
algorithms
0D we

our

SEries  on .
in basic. In
gxamined sort routines
that organize your data whether
it be numbers or strings. Now
let’s =ee how to keep everything
together when you have multiple
fdwde .

PROBLEM: We have
phone-book itype databasze +that
inzludes first name. last name,
address, state, zip-code
and phone number. Each record
has a separate designated array.
We want to szort the databass iri
alphabetical order bky the last
name. How do we make sure that
all the =accompanying data iz
sorted properly.

written a

ity

SOLUTION: This i= acoom-
plished bky using pointers which
keep track of where all that
information is Jlocated. When
sgrting in RAM (vs, the =zlooow
disk-zori) here is the saziest
way to accomplish the tashk.
this rouvtine
ponesible we

as cCom-
will

To keep
prehensibls  as
use a simple select sort rou-
tine. While this is the least
efficient, it is easiest to
follow.

10 REM -~ First we need to or
gate a sample data base

20 DATA JONES,SMITH,ELY,COOF
ER, KENNEDY , BROWN

30 DATA JACK,EAM,ED,CARL,KOR
Y,BILL

40 FOR I=1 TO & :! READ LAST
$(1):: NEXT I

50 FOR I=1 TO & :: READ FIRS
T#(I):: NEXT I .

60 CALL CLEAR FPRINT "UNSO
RTED LIST:"

70 FOR I=1 TO 6 :: FRINT FIR

1987 e e e ————
ET$H(I):" ":LAET$(I):: NEXT 1
530 REM - HNow Tet's sort thes
£ names
100 FOR I=1 TO (&-1)
110 IF LAST$(I+1):==LAST$(IT
HEN 200
120 B$=LAET$(I+1)
130 A$=FIRETH(I+1)
140 LAST$(I+1)=LAETS$ (1)

150 FIRETH(I+1)=FIRETS{I)

160 LASTS (1) =84

170 FIRETS(I)=A4%

180 GOTO 100

200 NEXT I

T PRINT PRINT "SORTED L

sT:. "

220 FOR I=1 TO & :: PRINT FI

RET$ (I "rLAETH(I: NEXT

I

Lineg 110 is the actual sort-
ing algerithm. This line com-
pares all of the last names. If
& shuffle of the names iz needed

then the program continues on to
lTine 120, else if proceeds to
the next loop.

Linsz
routine.

120-180 iz the exchange
A% and Bf are wvari-
ables to hold the string being
replaced so we don’t lose it
during  the exchange. B$ holds
the Tast namz and A% holds the
first name. 1f vyou had other
fields to sort, Tike adress,
ip-code, etc. you would need
to create separate variables to
hold  the ewchange data as well.,
When the sxchange is completed
the program returns to line 100
to make more comparisons.

Now if
this same
you would
variable in
to FIRETS.

wanted to
list by first name,
=imply change the

line 110 from LASTS

you

This is a permanent sort.
That means that vyour original
list is changed forever. There

may be times when you want to
leave the original Tist intact
while sorting by another field.

This is a bit more complicated.

sort .

NENSILLETTER

|l.'1 ':li’llllu' ! l

—
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—————————————————————————————————— MAY . 1987~~~ - e e e e
(R ERr TTOT O me at a UG meeting or drop a line to
O T INIPES o - the VAST UG Newsletter editor, Jim

Ely.
Here you would use pointers. For in-
stance if you were sorting this list T.M.
by tast name you would amend the
LAST$ wvariable with its record {or P00 200 200 200 O
position) number. Therefore the
first record,. LAET3(1) would now HEEREFORETHEHZ . 6 @& -
change from JONES te JONEE1. The way SON T INOEID FEREOF
you would do this is to include a F~AGE 7
1ine of code that =says:!
tber of high buffers and then #HB
FOR I=1 TD & ) LAET¢{I13=LAS returns the parameter field address
T$IIIRETRS$ (1)1 NEXT I of the constant #HB. We then store
the new value into that address and
Thie appends the position number all previocus references Pt owill
onto the end of the last name string. return the new value at run
How you always know where that stiring
belongs. Such as JONEE alwavs should The number of blocks that be
be kept in the first position. or stored in each of the three buffer
better stated, is the first record. areas have now been calculated and
That is known as & pointer. That assigned to the «constants #HR, #LE
number appended to the string points  and #VEB. Note that to optimize the
to the position of the data. amount of spacze in  high you
should strip the starting Forth con-
Fointers are best weed with hugh figuration down +to just kernal
data files and disk sorts. Your RAM plus just those extensicons needed +to
sorts work beost with the exchange csupport the COPY-DIESK program.
meithod.
Next month we’ll discuss other
I hope this series of sorting in- aspects of the COPY-DIESK program.

formation

has been helpful to you.

If vou have any questions. please see Fene’ LeBlanc

TMS9900 ASSEMBLY LANGUAGE TUTORIAL
Fart IV
THE _BEAUTY OF BAZIC (CONTINUED)

by Steve Royce - WNY 29°ERS

Last month, I went on at great length about the value
of creating your own subroutines for use in  your
assembly programs. This month., I present two routines!:
one rather -simple (CLEAR) and one not so simple
(SPRITE) . I won’t go into any great explanation. but
will iet the routines do the work. Type them in
yourself as you will see how the structure works if vyou
do the work.

AEZEHBLY LIESTING ETARTE ON NEXT FPAGE -=)



HINTRINORTIR:

DEF TEET

[FORARIEE o6

REF VEBW,VMBU ,VWTR
TEET BL @CLEAR
LI R2.%0100
MOVE R ,@-827A
Bl @SPRITE
DATA 0,95,9.1.5,5,7.33
LimMI 2
IMFE % .
TITL ‘% CLEAR SUBROUTINE V 2.0 9-4-84 &SJR %7
N FAGE
$# SUR CLEAR COMMON WORKSFACE, UEEESE RO.R1,R11
k3
ZLEAR LI RO,7&7 LOWER RIGHT SCREEN LOCATION
LI R1,:2000 BLANK CHAR (AECIT 32
ELYF @VERW WEITE
DEC RO NEXT SCREEN LOC
JLT $+4 GCOTO RT IF RO I& NEG
IMPF 3-8 BACHK TO BLWP
RrRT
¥+
*
TITL ‘% EPRITE SUBROUTINE V 2.0 9-146-84 &SR %/
F ;U ZRRITE
¥ UZES RO.R1.RZ, R11
¥ REF VERW, VMBW REQUIRED
# START WITH EPRITE O WHEN DEFINING
#F. FUT # OF EPRITESE TO MOVE IN »837A
* CLR @5EPRITE~-& UPON REDO OF PROGRAM
gaL 2 ##INITIALI”E FLAG
DATA =D0O0OO0O,=0000 .. CHAR, C“'WH INIT DATA
EFRITE MOV @EPRITE-&.RO MOU FROM Boo 2, ABOVE
Cl RO,>0000 CHECK IF INITIALILED YET
: INE $+&4 IF YEE, JMP TO MAIN
£ INITIALIZE TABLES
4.
EFRITE ATT LIET
DATA TO LOAD
1 2YTES
WRITE TO VDF
BUNMP FOINTER
BUMF POINTER
AT END OF TABLE?
S
LI RO,:0780 MOTIGN TARBLE
LT Rl CPHIIE-B ZERQO DATA
1 H“‘L 2 BYTEE
BLWE @UMBUY VDP WRITE
INCT RO BUMF FOINTER
CI RO.>0800 AT END OF TABLE?
4 JNE $-10
LI RO,>0601 WRITE TO VDFP Ré
~ BLWF @VWTR TO START FAT LIET AT 0800
kS
i SET FLAG
SETO @SPRITE-6
kX
* MAIN EFRITE SUBROUTINE
LI R2.4

MOV #11+,R0O

GET SPRITE #
CONTIRUED NEXT FPAGE -
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rAa=ST 99 NENSILETTER

HINTaRANURTIRS

I RO,»*2000
JL $+4

MOV #RO,RO
CI RO,32
INE $+4

RT

LA RO.Z2

ATl RO,>*0300
MOV #11+.R1
ClI R1,52000
JL $+4

MOV #R1.R1
SWPE Ri
BLWF @VEEW
ING RO

DEC Rz

JNE $-20

Al RO,*047C
MOV $11+,R1
CI R1,=2000
JL $+4

MOV F¥R1.R1
SRR R
ELWF @VZBEW
INC RO

MOV #11+.R1
Cl R1,=2000
JL $+4

MOV tR1LRIL
SUFE R
BLWF @VEEY
JMF $-88
FPAGE

END

FAGE I 7%

CINTINUEPPPY

MFY BY 4
ADJUET TO S.A.L.
GET DATA

FUT IN MEB

VOF WRITE

EBEUMF POINTER

DECREASE COUNTER

BACK TO GET NEXT DATA

ADJUET TO MOTION TABLE
GET Y MOTION

FUT IN MER

EUMFP FOINTER
GET X MOTION

FUT IN MEB

Azsemblie this routine and RUN it. You should get a

5111y stick wriggling
to lower right. That’'s

have a routine to

down your screen from upper lTaeft
character 95, Too bad we don‘t

define characters, isn’t it?2?2929

THINK ABOUT THAT ONE!
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