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NOTES FROM WOODY'S DESK--

DO NOT FORGET THAT THE ANNUAL MEETING
FOR THE ELECTION OF OFFICERS WILL BE
HELD IN MAY!! THE COMING MEETING WILL
BE ONE OF THE MOST IMPORTANT ONES HELD
SINCE THE SIG WAS FORMED. PLEASE ATTEND
AND LET YOUR VOICE BE HEARD AS TO THE
g?Tg¥gl QF THE &SIG. NO OFFICERS---NO

AS MANY OF YOU ARE AWARE, John Johnson
vill not hold any office in the coming
year. He has expressed a desire to be-~
come ackive 1in the DIGSIGC. ¥We all know
his reasons and wish him well. We will
wiss hina.

IN THTS MONTH'S ISS(E OF the newsletter,
I have used two of Tony McGovern's flne
articles, I felt that I should get them
out to you while we still have a news-
letter (just 1n case we no longer put
one. out). Starting on page 2 is an
article, "CAUTION: DEATH BY CLEANING",
from the Journal of the San Diego Compu-
ter BSeciety. I believe that you will
find it well worth reading. Then, as
filler material, youn will Elng tvo short
programs by me. They are not world
shaking, but the one on displaying large

numbers was made to help a non-member
vho needed something llke it for his
work, The second program is just a
filler..... if you have a CorCosp disk
controller it may suggest some tricks
ou can do to fool your frlends. The
isplay on the screen when you call it
!f)act from Expansion memory is extremely
ast.

NEXT MONTH I HAVE a nice program called
"FIELDSORT" that can sort Dlsplay Vari-
able 80 Eiles provided the flles follov
a specified format. Roland Anderson and
I slightly modifled a program b{ Art
B¥ers from the February 198 newsletter
of the Northern NJ 99er's Users GrouY.
I would have used it this time, but |t
took too many pages.

SOME OF YOU MAY NOT know that we use the
copying machine at the Recreation Center
for making our newsletter. We can make
about 62 newsletters without running
over our free alletment. I sure try to
keep within the free range...call me
cheap! 8o next month gets the rest of
the material I have prepared. Anyway it
will put me a little it ahead for a
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SLETTER

REPORT FOR THE SDCS: MAR. 218T MEETING

President J.D."Johnson called ameeting to
order at 7:00 pm. There were 12 persons
present.

Woody Wilson was asked to give a regort
on the TI-FEST WEST. It appeared that
due to lack of publicity in the news-
papers, many of the local area TI owners
were unawvare of the FEST. As a result,
attendance was not as great as expacted
and the vendors could not be reimbursed
fully for their rooms.

However, a partial repayment was made of
around $50.00. The March lasue of the
newsletter carried an article by Woody
on the FEST.
J.D.”Johnson asked for volunteers for
1989-1990 officers. He pointed out that
if there were none, he would have to
notify the 8DCS that the S8IG would be
closing out.

reported on Jim Peterson"s three
disk8 of programs called "NUTS AND
BOLTS". He Eo nted out that these were
in mergeable ormat and cover just about
"everything under the sun" and only cost
$15 per disk with over 100 subprograms
on each disk.

Woody then presented the gro ram for the
evening--TIBASE, Version 2.0l1. A review
of this program is too long to include
in this report since the presentation
took over an hour just to show part of
the capabilities of TIBASE.

A lady visitor asked for help in resolv-

¥Woody

ing a problem she was having with an
Axlom Interface that was connected to a
Sanyo Daisy wheel printer. The printer

had stopped working after it was moved.
Suggestions were made by the members and
he E wvas offered to the lady if she wvas
unable to resolve the problem using the
ideas presented.

Some of Jim Peterson"s games; TK-WRITER;
and Ray Kazmer"s 1989 ST. Valentine's
Day Card were also demoed.

The meeting closed at 9:30 pm.

Next meeting: 7:00 pm, May 1l6th, 1989



THIS MONTH WE CONTINUE with Part 5 of
Tony McGovern's tutorials on squeezing
assembly language programs. This part
vas just received on March 29, 1989.
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Very often 1ndividual bits in a
byte or wvord are used to flag some
-condition. The 9900 status register

does this all the time and the various
conditional jump instructions operate on
various combinations of these. Now if
you are writing your own code you
usvally end up using a whole word to
store each Boolean flag that in
grinciple needs onlg one bit, just
ecause it costs more to pack the flags
one bit at a time than it saves. There
are some intermediate cases however.
Mostly {ou will find these when dealing
vith system routines and the GPL status
byte at >837C. Remember that in GPL the

goor old 9940 is wei?hed dovn by the
ask of having to emulate in software an
imaginary 8-bit  processor. Another

situation is exemplifled by the
director (sp and QD) routines in
Funnelweb. Here the full directory
information for up to 127 files must be
held in memor{ (VDP in this case) and
yet compete as little as possible for
machine resources with other programs.
To do thls each dlrector entry 1is
encoded into 14 bytes, which means a
certaln amount of bi ?1c£ing to unravel
each entry for display. With 127
entries alloved for, there is scope for
the trade-off wlth &he extra bit-plcking
code, No doubt you will have your own
favorite probiem.

Suggose ou want to check the
equals bit in the GPL status register,
say after a keyscan or DSRlink call.
Your options are a little bit confined

here as most of the Dbitplcking
operations assume one or both operands
are in a register. You have here to

concentrate attention on a particular
bit. One way ls to set all cother bits
to zero and then examlne the byte {or
word or register) to see if it is null.
The most general instruction for this is
SZCE (or less commonly 8SZC}. You a&lso
have to have a mask byte as data

somewhere
SICB @BDF,@QGPLST
JNE NEWKEY

vhere BDF s the label of a byte
with only bit 2 =zero, >DF being the
appropriate wvalue. This takes 4 words

‘next fev instructions call the

lus a data byte somevhere. An
%nteresting variation on this that can
save space If you you have your own BLWP
@KSCAN called from several places is to
set this flag before leaving  the
routine.

KSCAK DATA KWKSP,KSCN1

KSCN1 LIMI 2
LIMI 0
LVNPI GPLWS
MOV R11,@KWKSP+22
BL @E
LWPI KWKSP
MOV R11,Q@GPLWS+22
SZCB @BDF,@GPLST
STST R15
RTWP

The LIMI instructions are to enable
interrupts every keyscan and may be
omitted 1if this is not desired. The
console
keyscan routine. Savin? and restoring
R11 of the GPLWS is wusually advisable,
but not always necessarg. The SIZICB sets
the CPU status bit as efore and STST
reads the status into R15 just so RTWP
can put it back inte the CPU status
again. Now on everg call to KSCAN it
need only be followed by a JEQ or JNE to
tes? the GPL status for a repeated key
as in

BLWP RK3CAN
JNE NEWKEY

If this level of byte saving is not
called for, a small saving can be made
by doing something like

MOVB @GPLST,RO0
SLA RO,3
JOC NEWKEY

As each blt is shifted out it is
placed in the Carry status bit, and can
be tested with a JOC instruction. This
saves a word over checking the bit with

MOVE @GPLST,RO
ANDI RO,>2000
JNE NEWKEY

but this last code has the
advantage that it does an Iimplicit CLR

of the register if the Jjump 1is not
taken. It all ver¥ much depends on the
details just vhat is best to do.

THE FOLLOWING ARTICLE appeared in the

FPebruary 198% issue of PERSONAL SYSTEMS,
from the San Diego Computer Society.

CAUTION: DEATH BY
CLEANING

Contributed by Murray Undervood, a mem-
(Continued on page 3)



{Continued [rom page 2)

ber of the Saint Louis User Group and a
professor of chemical engineering at
¥Washington Univezsity.

A recent safety bulletin from the Naval
Weapons Center, China Lake, California,

wvarns of the hazard of usin flammable
glass <cleaners on computer display
screens.

An employee sgrayed his screen
with cleaner, presumably a commercial
cleaner that contains propyl aicohol.
When he went to wipe it off, a static
spark from his finger set the computer
on fire. .

The boss apparently doubted his story
and checked he procedure on other per-
sonal computers. Two out of eight
caught fire. The Naval Weapons Center
now recommends uslng the spray BEFORE
the machlne 1s turned on (to avoid
static buildup) and grounding oneself
before touching the wet screen,

A better recommendation, ln my opinlion,
vould be to clean the screen with a
cloth or tissue dampened with water and
a drop of dish washing detergent. Not
onlg does it avoid the flammability
problem, it does a better job.

The detergent leaves an invisible f£ilm
that 1is electrically conductive. This
helps drain off static charge and mini-
mizes the attractlon for dust.

HERE IS5 ANOTHER EXCELLENT article from
Tony. This time he discusses:

DSR-LiNKs and the RS232

Tony McGovern - Feb 89

Perhaps the feature of the TI 99/4a
that has most contributed to lon? life
after belng sent to the orphanage 1is its
ver¥ general scheme for adding
peripheral devices to the system in a
vag that 1s independent of the internal
details of any particular device. 1ll
devices are addressed in a uniform
fashion as part of the £lle management
system, and each is responsible Eor its
own acfions with its own Device Service

Routine (DSR), usually in ROM, paged in
foxr the articular card. Peripherals
are called by name and the only pﬁ sical

preconfiguring necessary is to set the
CRU base address on the peripheral card
to avold conflicts in pagin? the DSR
wvhere TI hadn't set a specific address.
All addressing is by device name and
physical 1location in the PE Box or even
CRU assigmment 1s not relevant to
groqrams. This system compares more
han favorably in sophistication with
that on most home/personal computers

even to the present day

Most programs engage a particular
peripheral device by calling a standard
type of interfacing program called a
Link to Device Service Routine (DSRLNK)
which accepts the calling data in a
universal specified form and handles the
details of accessing the device. The
data is set up in a Peripheral Access
Block (PAB} which in the 99/4a is in VDP
RAM with a pointer at a standard
location in CPU PAD RAM. This is
slmilar to Flle Control Blocks ln other
systems, but TI's name indicates the
t orougﬁness of its implementation in
the 99/4a. No fussing about 1loading
"device drivers" - in the 99/4a system
if a device is present it brings along
its own driver. MDOS or the Geneve
seems a real steg back into 1living

te-history in his regard. Some

unctions are addressed directly at the
hardware level in the console, video
display, sound and speech, the first two
for reasons of speed and the last one
for sake of cheapness. There is a price
paid for all this easy access by name to
eripherals, and that is speed of access
ecause the devices are not
preconfigured to standard channels, and
are searched foz on each and every
access via a DSRLNK. This can be
speeded up on subsequent accesses to the
same device, and going even further it
is possible to address the peripheral
device hardware directiy 1if adeguate
performance is not otherwise obtainable
for special tasks. This Is the
equivalent of providing {Uur own device
driver. Given the RAM limitations in
the 99/4a it is something a programmer
does only if there is a real need for
it. For a while after the 99/4a vas
orphaned this vas no real problem as

there was very little alternative
hardware, but it is becoming more of a
vriters to keep

groblem for softvare
rack of the variety of PE-Box cards for
each funetion.

The polnt of this article is not to
%o into the detalls of of PABs and the
ile management system which have all
been treated extensively elsevhere, not
least in the E/A manual. What I do vant
to talk about 1is the DSRLNK itself,
vhich 1is a subject TI never did go into
in detail. As far as I know the only
release acknowledged by TI vas in the
commented code in the FORTH source code
release. Even there the commenting is
not entirely accurate. DSRLNKs come in
a variety of forms in utility
essential variations usuallI eing in
the degree of error handling in the
DSRLNK itself, and In how much Iinternal
information ls saved outside the
routine. The console ROM contains a
(Contlinued on page 4}

rograms,
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(Continued from page 3}

DSRLNK {and does a GSRLNK for searching
GROMs too) but this was not made readily
accessible though it has been done.
TI's own well known utility programs
TI-Writer and E/A that run in memory
expansion all have thelr own DSRLNKs, as
do the E/A utilities and Mini-mem, and
none use the console code.

In fact I don't even intend to go
into detailed code very muech if at all
but let's see what is gqoing on. First
any DSRLNK clears the Status <(=>'s bit
which is the prime error flagq on return.
- 8ince DSRLNKs are usually BLWP routines
this is done by £fiddling the appropriate
bit in R15 which then is 1oadeg into the
status register on 1leaving wvia RTWP.
The PAB in VDP RAM is then located by
the pointer stored in PAD at »8356 (PAD
is at >8300 in all 99/4a's sold though
TI's DSR specifications allow for it to
be anyvhere, and locate it from the GPL

workspace at PAD+>E0), This points to
the length byte of the device name in
the PAB and Is all stuff the calling

program, be It Basic or an application
grogram, has already set up. The name
s fetched to the PAD tygically at FAC
(PaD+>4a) and its lengfh checked on the
vay. The device name before the first
decimal point can be 7 characters long
at most or the DSRLNK will return an
error, though some TI-written DSRLNKs

allow 8. Extra name length after the
device npame is handled by the DSR
itself, as fllename or software svitch

or whafever.

The next step is to search for this
device name in all the DSRs. This is
usually done with the GPL workspace set
for the speed of being on the 16-bit
bus. The DSR ROMs are turned on one at
a time starting at >1000 in a standard
DSRLNK and each searched for the name in
the 1linked 1list of names,. See the
Technlcal Manual or other sources if you
want to follow up the details. The
initial pointer to this 1list is at
>4008, an initial offset from >4000 set
by the DATA 8 speclified in the E/A
manual to follow BLWP @DSRLNK calls.
The other useful data item to follow the
call 1is DATA 10 which starts the search
in the list of subprograms, for instance
the sector read/write routines in a disk
DSR. Not all PSR ¢alls in programs
follow this format preclisely.  The
TI-Writer Editor's DSRLNK assumes file
tyge access only and the calls have no
folloving DATA ltem. Funnelweb  has
followed this pattern for better or for
worse -~ it saves some words in the wmaln
grogram not to have a predictable data

tem repeated several times. These
DSRLNKs retain reasonably full
generality and do a search over the
whole ‘DSR range. Simplified versions

have been published which assume a
particular CRU base and omit the search
over DSRs. These forms are not suitable
for general use. Extenslons to handle
multliple RAMdIsks were covered In a
receng article In the HV39 News and
elsewhere by now. :

If the device name i1s not found the
next DSR 1s searched until the end ls
reached or the device found. When the
device is found the GPL workspace ls set
if it is not already in use and the code
entry address placed in RY of the GPL

workspace and the DSR entered by a BL
*R9. TI specification for exit from a
DSR is that 1t step over the next word

in the calling code with a INCT R1l or
equivalent before returning, though no
explanation is offered as to why this
should be done differently £rom the
pover-up or interrupt routines. This
word ir the DSRLMNK is usually a JMP to
resume the search in the naxt ROM. More
of this in a little while.

Standard E/A pattern DSRLNKs save
some of the Iinformatlon galned along the
way. In the E/A Utilities this is done
in UTLTAB as several entries vwith
standard names of which the £following
are the most lmportant.

SAVCRU - the CRU base address of
the DSR ROM where the device name was
found.

SAVENT - actual entry address of
the DSR

There is also SAVVER implied for
version number of the DSR. If you know
that you are entering the same DSR
reYeatedly then it is possible to speed
things up by entering directly and
bypassing the DSR search. The E/A 3
Load & Run does this to speed reading of
DF/80 Object files. This 1is a trick
that doesn't seem to he wused all that
often in other software but one example
is the LINEHUNTER rogram in he
Funnelweb package whicﬁ gets some of its
speed by using this technique £or both
master and copy files.

SAVVER doesn't seem to be used by
TI in the vay implied by the E/A or
other TI documents. This came up a few
days ago In the form of a query from
Geoff Trott down in Wollongong as to why
there vas sometimes ftrouble in accessing
a second RS232 card in a system. This
vas something I had never gone into
before as we have had no particular
interest In communications and so in the
details of RS232. So I dug out mK cop
of Colin Hinson's excellent detalle
exegesis of the RS232 DSR ROM and there
it all was staring me in the face. In
(Continued on page 5)



{(Continued from page 4)

retrospect the question that needed to
be ansvered was how two RS232 cards with
exactly the same DSR ROM are usable at
different CRU addresses, which is all
that I wunderstand the modiflcations to
the second card to involve. Why then
don't the device names such as RS§32/3
or PIQ/Z which are supposed to addiess
the second card cause the first card to
respond ? The horrible unpleasant fact
is that the R8232 card uses an
undocumented addition to the DSRLNK. Rl
of the GPL wvorkspace 1is used as a
counter of the number of times a DSR of
the correct name has been entered. The
RS232 second card device name entrles
check to see if R1 contalns 2 and if not
exit immediately without an INCT R11 so
that the search s continued. This
explains the CLR Rl before the ROM
search and the INC Rl before D3R entry
that you will find in standard DSRLNKs.
I had neticed these as seemingly useless
instructions early in the development of
Funnelweb. When they were removed the
disk drives still worked fine but it vas
found a 1little while later that the
R5232 didn't work anymore. Since this
isp't a well behaved device anyvay, I
just put it down to an idiosyncrasy of
the card and restored the code in the
DSRLNK. Now I know why it is there.

This may be a nev discoverg dovn on
Punnelweb Farm but it must have been
known to te a number of people out
there, not least those who rewrite DSRs.
It may have long since been discussed on
BB3s or even in UG Newsletters, but as
this Is the first ve have seen’ of it
here then it is probably new to most of
our HV99 Newsletter readers. Nov that
I've written that someone will come
along and point out where 1t has been
staring me in the face all along ! I
gresume that someone in author1t¥ at 11
nsisted, when the pussibllity of having
2 RS232 cards in the PE-box was raised,
that it be done without changing the ROM
in the second card. Minor ROM changes
between the two are clearly the best way
to do It, but more expensive for the
manufacturer. So thls extra was added
to DSRLNKs and has been copled ever

since. In the TI-Forth source code it
s commented as related to Verslon
found, and saved at SAVVER. Nowhere is

any confusion between this and the DSR
ROM version stored as the second byte of
the header resolved, and no TI
documentation of any kind that I have
seen discusses the matter and how it is
used in the RS8232. Perhaps they were
all tco embarrassed by the violation of
the essential elegance of the 99/4a
system design to commit it to paper.

NOTES FROM WOODY'S DESK

Have you ever wondered 1f it would be

possible to display 14 digits in a math
groblem WITHOUT havin? the computer put
he ansver in sclent{fic notation? The
Extended BASIC book on page 39 says ve
can display the entire number with a
USING clause in a PRINT or DISPLAY
statement. Here is a simple little pro-
gram in Ext. BASIC to illustrate how we
can do it. Please note that if you use
signed numbers (+ or -) a maximum of 13
digits can be displayed. While the pro-
gram is written for multiplication it
can easily be adapted to cover any ﬁype
of math problem.

100 ! DISPLAYING LARGE NUMBE

RS BY WOODY WILSON, 3AN DIEG
0 TI-SIG. APRIL 1989

110 CALL CLEAR

120 DISPLAY AT(3,1):"IF THE

FRODUCT OF THE TWO NUMBERS
EXCEEDS 14 DIGITS, THE RES

ULT WILL BE SHOWN AS A SERIE
S OF ASTERISKS."

130 INPUT "FIRSY NUMBER? ":A
140 INPUT "SECOND NUMBER? ":

B

150 X=A%B

160 IMAGE THE "IMAGE" VALUE
IS EQUAL TO SHERELEMEEME
170 PRINT

180 PRINT USING 160:X

190 PRINT

200 PRINT "THE ""PRINT"" VAL
UE 1S EQUAL TO ";X

210 PRINT

220 PRINT TPRESS *"Q"" TC QU
IT, ANY OTHER KEY TO TRY ANO

THER"

230 CALL REY(3,¥,8):: IF S
THEN 230

%40 IF K=81 THEN END ELSE 11

DO YOU HAVE A CorCOMP disk controller?
If {ou have one, have you ever tried any
of the TOOL SHED subprograms? Here is a
short program that can illustrate some
of the pover of the utility:

90 ! CorComp Disk Controller Tool Shed
Subgrogram utilities. Sample program bg
¥oody Wilson, San Diego TI-S5IC, Apr. 49.
100 CALL CLEAR
110 CALL INIT
CMDS"

120 CALL HCHAR(1,1,42,768}
130 CALL LINK("MOVEM")(2,0,4
0960,768)

140 CALL CLEAR

150 DISPLAY AT(1Z2,3):"YES5, X
OU SAW STARS, BUT NOW YOU DO
NOT"

160 DISPLAY AT(17,3}):"I WILL
BRING THEM BACK"

170 CALL KEY(O0,K,S}):: IF 8§41
THEN 170

180 CALL CLEAR

190 CALL LINK("MOVEM")(3,409
60,0,768)

200 GOTO 200

:: DELETE "LD-
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