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MYRRC UPDRTE

By J. Peter Hoddie

{df1 froam CompuServe by eel gary)

. A few weeks after conpleting ay 22 page report on
the 7! Faire in Chicago, I recieved a copy back from Lou
Phillips himself. He had gone through ay article with a
pen and made comsents, clarifications, and carrections.
Instead of editing the ariginal file (which I believe is
1001 accurate with respect to what was said in £hicago) [
am appending this file which contains Phillips’ cosments.
I alsa spake with Lot on the phone and got seae further
inforaation. GSoee of this is very technical and sose of
it is very trivial. My aain purpose through all of this
has been to bring to you as such inforeation on the new
Myarc cosputer as possible, [ plan to stay in regular
contact with Lou Phillips so if you have any other
guestions, let ge know and ['1} pass thea on,

The 48K of internal ROM I sentioned includes hath
library roatines and also the BASIC interpreter. The BK
of mause support is not souse suppert but Jperating
System support. The souse support is built intp the
vides chip, Thus the reason for using the MicroSoft
gause is that the support is built right inta the
hardwara.

The 9993 picroproccessor, although faster then the
9990 will still be working under conditions similar to
those that qoverned the 9990, This aeans that like the
8300 it has 234 (or 128 words) of internal "0 wait state”
RAM which was used for scratch pad in the 99/44, The
9993 has the same 254 bytas of "0 wait state” RAM and it
will be used similarly, It will be used primarily as
work space registers when the sachine is running in the
#yarr aode. The remaining seaory {up to 2 segabytes)
will be "i wait state memory® {i.e. &&fns or 2 clock
cycles),

Phitlips says that at this point there are no
specific plans ta develop a rard te allow internal
placeaent of the Speech Synthesizer (there is no
connection for it on the Myarc machine) as is dame in
Corfoap’s Triple Tech card. He says that Myarr is “only
considering® such i product,

_ Phillips felt it neccesary to clarify why a new

connectar to the PE Box was needed. He says 1} "The TI
flax cable has only 16 bits of address!! To get at 51X
{which the Ti PEB was designed to support) we need I zore
address line!" Furtheraore, Phillips plans to be able to
address 2 aegabytes of memory which means that 2 aore
ljnes ars needed. 1 have seen the pin outs for the sida
port pn the 99/4A and it does have the addrass lines o

support 512K as Phillips has pointed out. However, he
has made it clear that thece lines were not fully

iaplesentad in the PE Box hardware and so he can’t use
thea, Thus he needs to have another cable. 0On this
point, I mwst admit, I as not 100X clear. 2 “In order
to perfara more ‘exotic” control and sachine code
debugging, more of the signals are now going to the PEB
(i.e. AR, HOLB, and other video capabilitesi." 3}
*Everyone says thay want a round, mora “flexible’ gable,
therefore here it is!"

Phillips also pointed out that he is not using the
9938 video chip developed by TI, but a chip very similar
to it now coaing out of dapan.

Phillips was also quick to point out the the guad
density disk controller was “cnly a re-layout cof their
present controller® and not a new prodect. [ gquess this
seans that we can hope to see it in the near future and
without the probless that can oftan accompany new
aroducts.

[ submitted two and half pages of gquestions to
Phillips and the results are reproduced helpw.

@ Will a new asseabler be released to support the aew
features of the 39937
Al We ara looking for soasone to write ane.

8: Will more utilites such as VMBN, DSRLMK otr. bBe
availahbie?

A: They will be iaplemented as ¥0P’s (sXtended
OPeration). Over 100 are planned 4ind agst are
currently impleasnted in soee fora in the new
Extendad BASIC II. This will ailow for integration
from ¥B I1 to the new aachine with relative ease.

[ =]

: Will the GPL interpreter be any faster?
¢ [t should be betwesn 2 and J times faster.

=

8: Will Craig Miller's uem GPL assesbler and
dis-asseablor still work?

: Ma have heen in contact all along. (this should aean
that the ERAM Kracker will alsa still be useable!}

X

2: Will a technical assistance line be availablie?

4. It economically feasible. f{this I don’t like.
Although Phitlips has proaised full docusentation of
the wmachine, things could get very sticky unless
there is an estahlished way of getting answers to
questions that users aay have.}

@: Are there any other prohleas with compatablilty
besides the changes in the KSCAN routines?

f: [ hops not. (Phillips has said that they have
encountered none so far but even just the change in
the KSCAK routine renders such prograas as Fast-Ters
and Oanny Michael’s Screen Dusp useless without
modification. Keep your fingers crossed.!
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v Not in release 2.0 of XB-1I.

Will current prograss with an asseably/I-BASIC amix
work with the new X-BASIC, especially when all the
changes in variable space allacation are considered?

Too early to tell but YB-If will be a qooogd test.

{in a Jater conversation Phillips said that the -

imitial release of XBII would NOT support passing
variables between fB-II and assesbly bBot that a
future releasa in a zanth or so wouldh.

Will all the old "scrach pad® RAM use remain the same
- at least in 99/44 mode? )

There will be RAM there but the highspeed RAM is at
JFO00 in the 9995,

i How will one switch fros 99/4A mode to Myarc soge?

From the operating systes, yeu are in Myarc sode. In
BASIC there are 2 calls to ASSEM {one old, ore newl.

¥ill CorComp cards, particularly their dist
controllisr, work with the new machine?

* Yes, but we sure DON'T like what they do on powar-up.

Maybe Craig Willer (can fix this}. (Although
Philiips is justified in his view that CorComp is
wong in what they do at pomser-up, I only hope that
he daesn’t wse this as an excuse to shut out
thousands . of CorComp users. Hopefully a saletien
¥ill be found.)

Will XB-11 support ALL grapics modes?
It will support sost but net all such as Pattern
{aulti-celor! agde.

Will the coasands tao put text on the screen (i.e,
DISPLAY AT, PRINT, etc.) work in Bit sap zode or
will there be separate commands for this?
In XB-II HCHAR, VCHAR, and two new cossands CALL
WRITE(X,Y,A8) and CALL VWRITE(X,Y,A8}, 0On the new
computer BISPLAY AT will work in Dit aap.

Have user defined subprograps heen retained?
They will &2 in release
2.1. The hooks are already there.

Will user defined subprograss exacute faster then in
T1 Extended BASIC?
Yes. Everything is 2.7 tiases faster.

In the BASIC editor will there be a way to search
{and replace} a certain pisce of text?
Ne.

Will there be some sort of EXEC command farility to
allow a “batch® file to ha rreated?

Yes. In version 2.1 you can use BIS/VAR 80 files as
input, '

#ill it be possible to use the function keys in BASIC
to enter key wards?
The function keys are only supported with the

g:
a:

TERMCHAR fenction in BASIC,

Will the floating point rovtines saintain the high
lavel of accuracy of T!'s roatines?
e are using the sase routines.

¥iil fun&tiuns ba available to convert from intager
to floating point and back?

! This is done autnaatically like IBM Fartran f.

! Will there be an easy way to catalog disks +rea

BASICY? Initializs, repase, ote.?

The catalag feature is in our controller already.
Tha nen cosputer will suppart access to the disk
gperating systea from BASIC.

£ has been aentioned as the next ianguage: Have you
contacted Clint Pulley whe has ready written a small
C far the ?7/4A7

We are in contact with a developer for L. {Phillips
has further clarified this. He has said that thay
have helpad out a person who is developing a emall €
but at this point there is ne formal arrangeaent
between the two. Furthereore, he has not dealt with
Clint Pulley.}

Nill & print spooler and RAM disk be built inte the

new cosputer?
It is alread in our 128/512 cards.
into the new cosputer.

It will be built

: Is the T 32¢ card useless or can it still be used as

RAN?
Useless.

Will there e 2 BASIC coapiler?
It is & high priority.
however. (Phillips has further stated that due te&
the vast array of X0Ps availahle that the task of
writing a cospiler for any language will e
considerably siapiifiad.}

Will it be possible o tie and date stasp files?
This is already done in tha WDS/100 (Minchester hard
disk system) and will be done in future products.

Will 3 reset swifch fie in place instead of wearing
gut the on/off switch?
# buffered keybpard will be used with special keys.

Will it &e possible to auto boct off of disk an
power-up instead of dealing with title sereens?

: Yes, an the new computer.

! Kill there still be joystick and cassette suppart?

Yas.

How abaut a switch like on the Apple //c to allew use

of a DVORAK keyhaard?

s of yet, it is not started -



A T doubt it.

B: Mill aore levels of interrupis be available thes the
2 an the 79/447

At Yes, The 79/4A only used 0 and 1.
0,1, and 4,

B! Haw about an internal 300/1200 baud mndea?
#: Possible ecard in late “8é6.

#: Anything new in the sound chip to allow far mare
coaplitated sound effects and ausic?
Al Np. Ma aust use the sase thip for cospatability.

@: Will *TI-FORTH" work?

A: Probably. (I don’t like this answer at all.
Tl-Forth 1is not so exobic that any special praobless
should occdr.)

@2 Will there be a fan and »ill there be probleas with
estended use?
f: Mo fap. Should have no proplea with extended use.

@: Who will service the new cosputar?

At We are NOW setting up capabilities in the Southwest
{3 places), California, Chicago, Atlanta, and
lopking for aore.

Well that is the end of it. | hope this has answered
sose more of your questions abaut the new Hyarc
copputer. No definate release date has yet been set
but Phillips seeas to be aiming for the March/April
time period. ALl we ran do is wait.

C-TUTORIFL-1

(d/] froa CompuServe by zel gary’

This is the first in (hopefully) many tutarials an
the [ language. Bear in amind that 1 an #nntt an
gxperienced C prograsmer. In fact, 99, by Cliat Pulley,
iz not only the first  cospiler for the 4R, but is alse
ey first exposure ta the C language. This tutorial, as
well as any future tutorials, #ill be shart and sweet.
No lengthy explanations. You can spand $20+ for a bask
on £ for that. [ will focus on specific problem areas
that I have euperience in learning L, in hopes to make
the langquage less aysterious and aore understandabie to
everyone inferested.

As [ stated abave, [ will not be going inte detailed
gxplanations of all facets of L. As such, 1 aa assuaing
that the reader knaws haw to type in a C prograa and run
the coapiler to generate runable object code.

4

The 9995 uses

LOCAL AND GLOBAL VARIABLES

In £99, there are twn basic "storage classes" of
variables: local and global (eore comsonly called

-external and aufosmaticl. In a BASIC progras, all

variables are global! once the contents of a varisble is
changed, it is changed throughout. In Extended BASIC,
you have the ability to write user-defined subprograes,
ysing the SUB stateaent., Mith this feature, you rcan
incorporate local variables} these have no effect on the
gutside, ar calling program, even if the variable names
gccur  elsewhere in the progras. The saee effect can be
pasily achieved in £. Any variable you use in 3 C
praogram sust be declared before it ran be used, and is
danz the following way:

int aj /¢ This defines an tnteger variable "a" #/
char strings /% this defines a character variable
"string” #/

Now where these declarations appear in the prograa
deternines whether they are autosatic (lacall or external
{giabal}. Basically, there are three basic parts to a €
progrand the header, the main{} functiom, and the
collection of user-created functions. The header
tontains, asang other things, any #include stateseats
which direct the coaspiler to inad in other files. The
header is the first thing that appears in a C progras,
before the pain{) function. If a variable declaration is
included in the header, thea it is an extarril variable.
This means that you may ese that variable anywere in your
pragras, anywhers in your functions. If you change the
value in one function, it changes throughout progras. To
create an autosatic variable {locall), declare it tinsided
the function where it will be used, In effect, that
variable will live only in its "hoae® and no where else
in the progras.

Here is & short G prograa that is quits useless, but
illustrates the concept of autosmatic and  esternal
variables, as well as the three parts of a L prograe.’

/% & C PROGRAM which illustrates storage classes #/

f+ The following is the HEADER %/

tinclude dskl.stdio /¢ loads in a separate file
ifo library #/ ‘

int indexs /% fAn external infeger variabie #/

char stringy /% An external charatter variahle #/

/% The following is the main() function ¥/

sain{} /¥ start of sain() function..every progras
aust #/ .
{ /¢ contain  this  function! This is
executedt/
/# when the prograam is run ¥/



int xi /# An automatic (local) integer variable #/

putchar {12} /% clears screen ¥/

puts{"Pleasa enter your name:");

gets(stringli /* Even though “strisg® was not
declared in the #/

/+ gain{) function, it is EXTERNAL, so it

can &/
/% used anywherg, #/

display{}; /¢ Calls display!), a user-written
function, #/

puts{*\n\nThat’s ail, folks!'}y

} : .

/% The fallowing is a user-defined function %/

display{}

{

int bovgie; /% boogie is local to display{) only.
&

puts{"\ninYour nage is: *);

puts{stringl; /# Since string is external, it can be
used #/

} /+ anywhers, #f

4s you can see, since "string* is external, I used
it in 2 separate functions {eain!) and display({}! and. I
only declared it once, in the header, "x", on the other
hand, ig declared in maini}. This seans I cannot reder
te "s" in any other function without deciaring it again.
*x" lives within sain{) only. The same goes dor
"bangie®...only the display() function knaws that
"boagie” exisis. ’

Soae other drief points: wher you +#call® another
function, place a semicolon after the function name.
This tells the cospiler that line is a statepent. Te
tdefine¥ a function, DO NOT put 2 semicolon after the
function name. This tells the comspiler that it will be
defining a new function. Furthereore, a function body is

. enclosed in braces. Following this logic, you can see

that amain{} is a function, and Because therz is no
semicplon fellowing the name, 1 am indeed defining ¢the
eain{} function. But main{) is a very speeial function.
When this progras is cospiled and run, the asain()
function is eyecutad first. [% is fros this function
that you call all other f{functioms. It is ths MAIK
pragram.  Qther than this, it behaves as 2 noreal
function, The body is eaclosed in braces. [n fact, you
can call main() just like 3 norsal function. 4,
somwhere in another function, you insert a main(}}
{include the semicolonl, the aain prograe will run again!
You can even call main{) from inside asain{}' This is
called recursiop, where the sain progras calls itself.
Lagk at this:

sain()
{
puts(*Racursion”);
} eaint); v

Ihis prograa will run ferever, grinting “Recursion”
and then calling itself aver and over again.

Well, that’s it fer now. I have briefly covered the
difference between autosatic and external variables, and
how to declare each. Since the only O cospiier availatle
right now for us is c99, sy cosments have heen Iisited to
what can be done with that cospiler. In other “true®
compilers, you have many more storage classes froa which
to thoose, and you have more flexibility in how to
declare thes, ! also quickly coversd the difference
between calling a function and defining one, Adeittedly,
this first tutorial was VERY basic, but we all have ta
start cosewhere! In the future, [ plan to cover how to
handle strings and pointers, two sticky stituations at |
best! [f you have any coaments aor guestisng, please
direct them to ae, ¥arren Agee 70277,2063. Have a ball!
*string® &/




 SPEECH

By Ronald Albright
{d/1 from CospuServe by gel gary)

The sore ] read about the ‘"nes" developments and
software  for  other  sachines,  the  aore
impressed/inferiated I becoss with Texas Instruments.
ghether you realize it or nat, Tl was light-years ahead
of the remainder of the hoee coaputer industry in
virtaally .everything except, of course, consumer
garketing and coason sense. One of the features which
reaaing the industry leader and is, at the same time, the
most neglected and overlooked feature available for our
sachine is the Text-To-Gpeech access. With the speech
synthesizer and the Terminal Faulator II cartridge f{or
digk-hased Text-To-Speech prograa far XB), you have a
feature unrivaled an any okther sachine. Sure, others
have "speech" and some even boast "unlimited vacabulary",
but, if you have ever heard these facilities on another
gachine, you realize how far ahead TI was (snd still is)
in synthetic speech. Hhat [ would like to do in this
article is give you an overview of speech synthesis on
the T1 and, hopefully, revive some intersst in this
incredible facility. .

the chip used in our speech synthasizer is the
TMS5220, a p-channel MOS device packaged in a 28-pin DIP.
It iz a second-generation speech chip, which followed the
THSS5100 used in the Gpeak and Spell toys appearing in
§977, Hhile the TMSS220 1is capable of all J types of
synthetic speech ilinear prdictive cteding, wave-fors
podulation, and phanese-stringingl, aur aachine uses the
aost mesory-efficient foram linear predictive coding, ar
LPC (but has capability for allophone-stringingl. LPC in
our machine requires a seall 3JK eesory tao hoald the
178-allophone library, 7K to accomodate the §50-rule
TEXT-T0-SPEECH set for translating English-language test
into  allophonic eguivalents and  far contauring
inflections with the help of pitch sodifiers tn help aake
the speech sore natural. The allophone library and the
rules for stringing thea are held in the TEIT BROM chips.
The synthesizer holds the speech chip and the resident
speech vecabulary (memory location ¥9000),The system is
nat perfect fas you may have learned HOPEFULLY by
gxperiencel bub aven with this saall ROM requiregent, TI

achieved 920 ‘translation acturacy. You can carrect the

resaining 81 with changing text.

Let us digress for clarity. Of what do we speak
when we discuss allophones? Allophones are the most
fundasental of any of the other linguistic cospanents,
including phonemes, diphones, and aorphe. #n analysis of
the English language shows that about 40 allophenic sound
«tharactaristics can provide the neaded variations for all

45 standard phoneses. For example, the phoneme for the

letter *p* in English is rounded and aspirated in tha

sord “poke’, rounded and unaspirated in "spoke”,
aspirated in “pie*, siightly aspirated in “taper",
released in "appetite®. These acoustically ditferent
"p*'s - sg-called voiceless bilabial stops - are
aiiophonic variations of the phoneae "n". Thus,
allophanic speech produces better quality than phanemics,
because the allophones provide most of the subtle
variations each English phonese can sncoapass AND use
each variation in the appropriate relationship. Phonesic
speech sounds sechanical and is ligited, allophenic
speech is much hetter though still not perfect...the
transition between allophones make the speech sound
unnatural and  intonations  are  charcteristically
sonatonic.  But allophonic speech is an ideal compromise
based on size of vocabulary, sesory requiresents, quality
and versatility of speech.

S0, kngwing that we use & allophonic speech systen,
how does it work, in generalities? Text, froa keyhoard
input, is converetd intz the appropriate allophones,
which are them converted inte LPE data which activates
the TMS5220 to generate imsediate speech. Well, its nat
quite that sisple. For the text to be converted to the
“appropriate® allephones, rules eust be applieds 430
rules, ta be exact, The riles, based on 2 F.5. Mavy
Laboratory system, are cosplex ta say the least. Faor
exaeple, in the process of tramslating the word “space®,
the allophone-stringing algoritha looks first at the "5
and supplies an initial allophane for fsf. But for the
*p*, it finds a rule where the left envirgnaant is an
"s*, flso, since the "p" is net 3 final sound, the
algorithe translates the 'p' arcordingly. HMext the rule
is invoked that appiies to an "a*, where the right-sided
envirangent cansists of a single consonant and the ward
ends with a ward-final silent *e*. This rule selects the
appropriate *long-a* allophane. Finally, the rule for’
»ca’ inserts an /s/ cosponent in the allophone string ta
replete the ‘¢’ in the texty the rule says the 'e’.is
cilent. As we have stated, 971 of the tise, the rules
wark...nat bad! Compound words give it probleas, often
pasily corrected by hypenating...e.g. "hase-ball",

Not anly doss the TI systes convert text to
copponent  allophones, it also, through the rule set,
tranglates secondary and prizary speech-stress points
into pitch variations. Contouring algorithas divide
centences into two sajor stress profile typesi a falling
aode, where the pitch level drops following & prisary
stress point (as occurs in a naraal sentente &aking a
statesent}, and a rising sode, which occurs in centences
tereinating in a question amark. -This adds even agre
norsal quality %o speech. Resesber how many times your
have heard ‘"Ready to start?"...notice hon the pitch
yaries in & rising tone on “start’.

o, all in all, a very coaplex systes that T1
engineers gave us. We have sparse but utilitarian
docugentation in the TEI! manual. It discusses, ever so
briefly! how to access both the test-to-speech via “OPEN




#1:SPEECH?,  OUTPUT" and the allophane library directly,
through "DPEN #1:'ALPHON' INTERNAL®. Tt briefly defines

the manual override feature to wvary pitch and slope
through the *//7XX YY", ferhaps this feature deserves
aore coament.

You can vary greatly the pitch and slope of speech
through the use of the //xx yyy coamand. 1 have heard a
sparse fes prograe where the computer actually sings.
The sast recently published was the “ABC SONG" seen in
Tigercub Tips (Jim Peterson, Tigercub Softwars, 136
Collingwood Ave., Columbus, Ohio #3213}, Look at that
program, and see how Jim changes the pitch and slepe to
poduce synthetic singing. The key forsula is ane which
werg the slope is calculated froa the set piteh through
Y(slope}=(X(pitchi/i0}, We are told in the amanual {p.
34, that this gives the best results. So, by changing
the pitch to simelate singing of notes and adjusting the
slope through this foraula, w»e can approach singing.
Further, we can set stress points in gur own text through
use of * * (sets primary stress point in a sentencel, *_*
fsets secondary strass points within a senteace, and ")
(shifts stress points within a word). So, we nead not
rely on the 921 accuracy TI accoaplishes with the rule
set...we can achieve realism approaching 100% with manual
syabels input within our text.

Through *OPEN ¥1:°ALPHON, INTERNAL® we can dirsectly
access the 123 alphons (but we said 1285 126 and 127 are
pauses) in the TEEI Srom library. They are listed in the
ganual with 2 rather Spartan description of their dise.
They are strung ‘together as CHRS  statesents;
CHRS (101 LCHRS (22)4CHRS (%), .. ,Aqain, we are allowed to
change pitch and stope through mamual input. This tiame,
by sending 2 CHR$(252)&CHRS(xx}, where the CHR$ stategent
fallowing a EHR$(232} sets & new pitch and
CHR$(251)kCHR% {yy) where CHR$(Z31) changes slope to the
following CHR${yy). Stress points can be set with CHR$
nuabers 233 (prisary stress with rising contour), 234
{primary stress with falling contour), and 24% (secondary
stress paint).  While you can change pitch and slope of
allophones, the only way (I know of} to increase the
duration of the sound is to string allophones, i.e.
CHRS(NTRCHRS (NI ACHR$ (N} to increase the duration of
allophone *N' three fold. A way to iepleaent the RPTS
function in BASIC would do the trick!

What follows is a aarvelous application for what we
have learned about spesch and allpphones. Thare are
other ways to use the aarvelous utility af spesch. I
hope we can revive 1nterast in the pasily acrasable
facility and incorporate its technelogy info  mare
programs.

PROGRAN 1 by Howie Rosenberg

100 CALL CLEAR
410 DIM X123) ’
220 bATA 1,3,4,5,7,13,14,15,32,37, 59, 64,

49,75,76,77,79,81,83,85,93

230 OPEN 81:*ALPHON*, INTERNAL

240 RESTORE

250 FGR ¥=i TO 2t

260 READ X(M}

270 NEXT K

280 FOR M=1 TO 2t

299 N=L{N)

300 PRINT A

310 AS=CHRS (2521 kCHRS {211 LCHRS (W) KCHRS (NILCHRS (N)
LCHRS (N} LCHRS (N) SCHRS (N} SCHRS (126)

320 B§=CHRS (2520 LCHRS (16) LCHRS (N) SCHRS {126}

330 C$=CHR${2521LCHRS (1 1) LCHRS (N) SCHRS (124)

340 D$=CHRS (2520 ACHRS (SHACHRS (N)SEHRS {126)

350 E$=CHRS {2521 LCHRS (54) KCHRS (N) SCHRS (N) KCHRS (N}
LUHRS () LCHRS (N) CHRS (N) &CH R${1 26)

360 F§=CHRS (252 LCHRS (50} LCHRS (N} ACHRS (252)
LCHRS (43) LCHRS (N) &CHRS (252) 4CHRS 45)E
CHRS (N] LCHRS (252) 4EHRS €38}

370 ARPS=ASLESLCSLDSLESLFSLCHRS (N) &CHRS (126)

380 PRINT E1:ARP3

383 PRINT XX

390 NEIT M

400 CLDSE #1

PROGRAN 2

100 GPEN #1:"ALPHON®, INTERNAL

110 DATA 54,53,52,51,50,48, 47,45, 84,
§3,41,39,38,37,34,32, 30, 9,
28,26,25,24,22,21, 20

120 DATA 19,18, 14, 14,12,11,10,8,7,8,5

130 DATA 1,3,%,5,7,13,14,13, 32,
37,59, 44,69, 75,76, 17,79, 81,83, 85,93

140 DIN X(34) :

150 DIN A(1Z}

140 FOR ¥=1 10 36

170 READ X(Y)

180 NEXT ¥

190 FOR Z=1 T0 12

- 200 READ ALZ]

210 NEXT 1

220 FOR AA=! TO 12

230 S=R(AR]

240 FOR Y=1 T0 3&

230 N=XLY)

260 PRINT #1:CHR${ZS2)4CHRS (N)LCHRS (5)
270 NEXT Y

280 NEXT AR
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What Boes on Hera?
{ar an introduction to the Statss Register)

The status register is the third user accessable
register {after the program counter amd  workspage
pointer} that actually resides on the 9900 chip, and is
refarenced -by all conditional instructions and is also
available tn your prograas or the debugger as required.

The value contained in this register is displayed by
the debugger (in hex} after each breakpoint, To
interpret this value, you sust first break each digit
down inte its 4-bit binary equivalent (A=01105 4=0100:
13=1111 etc). The first & bits indicate the logical and
arithsetic results of the last comparison, and pravide an
indication as to what is occuring in the prograe,

Bit positions are nusbered from ¢ o 15 in T!
nogenclature with O being the most significant (leftsost)
bit:

Bit 0: Logical Sreater Than--For the cosparisoch of
twa unsigned 14 bit or (in the case of byle operations
such as CBl tws unsigned B bit values, [f the
destination is greater than the source this bit is set to
1.

Bit 1. #rithastic Greater Than-—compares values, 13
bit word or 7 bit byte interpreting the first hit as a
sign. For exaeple, YIFFF is greater than )BO0O because
it signs positive (if this is unclear, lagk at the binary
representations: YFFF=01 1111110 LA and
18000=1000000000040000) .

Bit 2: Equal--is set to { only if both sopurce and
destination are exactly equal.

Bit 3: Carry—-is set to ! if the last cperation a
carry was generated. It is igportant tc understand when
this hit is set so it can be used praperiy.

Addition and Incrementing: this would siaply be
carrving a one to the left beyand the smast significant
byte, Iike the grade school definition.

Ghift Laft: if a one fros the sost significant digit
is “ralled’ pff the left edge.

Subtraction and Dacrenentinq:.these are tricky in

that they work rcounteriptuitively (and opposite to
cértain other microprocessors like the 8083 or 1801 inm

- that the carry bit is NOT set when we would noraally

*borrow’ in the traditional sense. Essentially think of
the operation as addiag the n=gative of the nuater being
subtracted {therefore the sign bit is 1} to the
destination. For euaaple, DEC R! is the actually the
addition of -1 (3FFFF} ta the valus in R1, vyou can see
that the only time that a carry does not occur is when R!
starts as 0 and proceeds ta -1 (OFFFF). Therefors if you
are constrycting a loop with a decreaenting counter, JOC
LOOP would jusp back to (OOP until the counter value
passes 0.

Bit 4. Overflow—-when you are warking with signed
nuabers, the averflow kit is set if the result is
inconsistent with the sign coaveation. For exasple,
adding the two positive values 7FFF + TFFF  produces
FFFE {-2) because the sign bit has been ’clobhered’ by an
overflow. The overflow bit is equipped with lagic to
datect this condition and can be checksd by your pragrae
when integrity of 3 signed result is importast. In
general, the carry bit reflects the condition of the
nuebers primarily as 16 and 8 bit unsigned values, and
the averflow hit treats thes as signed 13 and 7 bit
values, but the 9900 does ast really differeatiate
hetween thes, each bit is set or reset appropriately. [t
is therafore up to the prograssar to keep track of how 2
value is to be treated and use the appropriate flags.

Bit 3¢ 0Odd Parity—This bit is set to one if the
nusber of ones in the result is odd, otherxise it is
reset ta 0. While useful for data cosmunications and
soae 1/0 software, this is stherwise not heavily used in
asseahly prograsaing.

Bit 4: Extended Operation--the 9900 has pateetial
for 13 pseuds instructions to be implesented in software -
and hehave essentiaily like a BLWP instructicn except no
address is given because the addresses at which to fiad
the new werkspace and pragraa counter are calculated from
the X0P value. Duripg the time that ocne of these i3
being executed the extendad operation hit is set. This
feature is not particularly useful in a2 aachine with
architecture like the 99/4A and in fact not all conscles
aven have grovision for using this feature.

Bits 12-13: Interupt aask--Mardware iaterupts,
signals for the CPU to stop what it is doing and handlc 2
specific routing, can be assigned to ome of 13 Jifferent
levels in the 9900. dny interupt witd a higher nuaber
than the mask value will be ignored. Because the CRU has
its own interupt masking systes which is aore
sgphisticated than the 9930 systea, only fwa interupt
gasks have any seaning on the 99/48; LINI O and LIMI Z.
A fen functions {notably sound generation) require that
interupts be enabied briefly fairly frequently, but =mast
programs #ill run well with 0 in the interupt mask all
the tise.
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i .
Conditional branching instructions (Jusp On Carry; In addition'to the cospare instructions which affect

Jusp 1f Greater Tham, etc.} €an access the status all cosparison bLts, the 9900 autosatically compares the
register directly for their operations, but sutﬁ’vilueé\ result to zero forl arithastic and other instructions.
as parity and overflow do nat have /their own' This avoids thejneed for a separate cospare instruction
instructions, To read these flags (or to access the/ - in the the decreaent loop example previously. (Mote that
other flags from your pragras) use the STST (store the DEC must bejust hefore the JOC, otherwise the status
status) instrection to place the contents “into a aay be altered Ay intervening instructions.)

specified register. Thers individual bits can he tasted /

using an ANDI with a mask and examining the result. (For Not all ﬁnstructiung affect all status bits, so be
edanple, to check for Equal flag, AND the status value sure to check the E/A sanual concerning the instroction
with 2 (0010}, a result of 2 indicates that the flag is in questios.

set. ) /
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FOR SaALE
Taxware Adventure Editor

Use this cartdridge to

write and edit vour own

adventure games. Bill

Dubrow is selling the E/A

varsion for $20. Contact

him at 443-9415. o
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Stey~ Citron

The pragress of the TIC OFF has been astounding, yesterday 1 received an ingui i in.
large gquantities of wail we have ed a P.0. ongiaziress bzlou). Ioguiry frm 3 Thuser n Spain  becasse of the

e _will be reorganizing pur 5I6°s for B5 some please complete the Buestiomairre iz last i i
t~ 711 Bubrow, One of the things we are :nnsilering are s:ss"in TB.ECMIC&?;&? 515{::{ Rnfbs{:eg:k:}:rl::h:;vgngr ::;i %}

t aeat or want to sell TI equipmeat please contact me. 1 have preseatly a u;hef of f'-bms avallable, cossoles aad P-caré
with software. 1 receive a large nuB:r of calls each nonth and as a service {n our aesbers will tewp an a5 available li;t if“;u:
are tiooking for anythisg, etc, : N

T1C 001 - %
P.0. BOX 5 DIPT.N
ROSELLE PARK, N.J. 07204
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T e comTDeS
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afTTel
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OTHER !ﬁlls:
econd fetropolitan Regional 99’er Conference. will be held on Saturday April 12, 1985 from 1 PN to & PM. AT! Queenshoro
Tomsunity College Bayside duesns MY

A1 User Gromps in The TJri-State Metro area are invited, User Growp Dewos, etc, If yow are interested in attending or
desoastratia give Steve 2 call as soms as possible will will try to arrange car ponls.
For farther infornation call or Write:

Jeférey J. Semen .
137-77 43 th Aveans .
o Flushing N.Y.

11355
1 718 951-53%9

HARDVARE SI6 IN COOPERATION VITH NEV JUS RORTR VILL START OM SUNDAY FEBRUARY 2
FOR F INFORMATION CALL:

BIKE BOLITON 845-6317

2773 ECCLESTON PLACE

HAY¥DOD W)
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