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FROM THE EDITOR

Well, another month gone by, and 1 learn more about TI-Writer
every day. 1 appreciate all the hints everyone has given me, and I
hope they never stop.

Included in this month s issue is & survey that | hope will be
benificial to a1l of u=. 1£{ maitled to me a2t the address on the back,
or given to me at the meeting on the 12th, I can guarantee privacy as
~ far as the information is concerned. I want the information so that it

' ~an be rombined and used to decide what we put in the newsletter as
well ac what we schedule for the monthly meetings. 1If »you put your
name, etc., on them, I will act as a clearinghouse of sorts for peocple :
that are interested in the same things. If someone wants assistance or
to buy something, I will contact the party with Items to sell or help
to give and relay the information. 1 do not want this information to
be the cause of a theft any more than anv of you do. Be assured that I-
will not give ocut any information 1 am not specifically toldg to.

Enough of that! I hope you all respond to the survey, and 1711 see
you on the 12th.
MARCH MEETING
S MT W . T F 5§

MARCH 12 12

: 3 4 6 7 8 9

Jefferson County Fairgrounds 10 1 314 15 16
17 1 O 21 22 23

Audi torium 7:08 PM 24 25 26 27 28 29 30

. &th Ave. West to Indiana Ave.
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EXTENMDING THE eXtended OPsration
bv Tom Frerichs

The designers of the Texas Instruments TMS8®96@ central processing unit,
anticipating that ther could not provide all of the opcodes that a
programmer would need, implemented an opcode named extended OPeration
(0P . This opcode was provided to extend the normal instruction set
cf the processor by providing for cixteen user implemented subroutines
that permit parameler passing. Thesze XDOP‘s are similar to fhe
supervisor calls of the 1BM 2467370,

The XOP instruction cperates similarly to the BLIWP instruction, except
that the trancfer vectors are located at specified memory acddrescses,
there is a general parameter passing protocal, and there are only
sixteen vectors available.

The general format of the instruction -

label ¥OF <qg>,({xop #)

where <g* te a general address form — register, register incdirect,
register indirect autoincrement, symbolic, or symbolic indexed - and
{xop #> ie the XOP number ranging from 8 to 15.

The XOP number specifies the vectors for the call. The new workspace
pointer is located at the word at >48 + 4 * {xop #>. The new program

counter walue is in the word at 342 + 4 % <xop H>, 1. B, the new
program counter (s in the word following the new workspate pointer.
For example, if xOP R1,1 were called, the workspace pointer would be

loaded with the word located at >8644 and the program counter would be
loaded with the word at >Ba44.

The return linkage of. the XOF ig identical to the BLWP cail. The old
workspace pointer is stored in the new R13: the old program counter s
stored in the new R14; and the status register is stored in the new
R1S. The is functionally similar to BLUP, except that X0OP vectors are
locategd in a particular memory area. :

The added feature (g the <g> cperand. 1t is this operand that makes
the XOP useful for system calls. The address of the <g» operand i3
placed in Ril of the new workepace., For example, the call XUF Re®,@
would take the address of R@ =and place it into RI11 of the new
workspace. I1f the calling routine used >2BAB as its workspace pointer.,
then Ril of the XOP workspace (after the call> would contain 2848  in
the above example.

As another example, consider the $ollowing code:

WS EQU >Z@ee
KOPWE EQU  >282d

ENTRY LWPI WS ESTABLISH WORKSPACE
LI Re,>@84a LOAD XOP @ VECTORS
L1 Rt XOPWS
MOV R, *RE+
LI R1,X0P@

»

Al
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MO RL, *Ra
FROGRAM GOOLTES

XO0F Ri,@ SAMPLE CALLS
KOF  *RZ, 0 :

XOP #R3+,8

Y0P  aMEMADD,®

=OpP aMEMEDDOR4) . 8

PROGRAM CONT INUES

KOP® & ATHREE , *R11 ADD THE CONSTANT AT THREE
_ TO THE ADDRESS CONTAINED IN
Rt
RTWF RETURN TO CALLIMG PROGRAM
THREE DaTa 3 CONSTANT TO ADD

after defining the workspaces that we will use, and then ecstablishing
the main workepace, the proaram loads the XOP @ vectors at the required
memory addresses. The nrogram continues doing something twe mould hope
that it is doing something? when the first XOP 8 call ie encountered.
When this call (0P Rl ,82 is. ewxecuted, the old workKspace value is
stored in the new R13, In otherwords, the vatue 2868 is stored at
F2A28 + 264, The oprogram counter is stored in R14, and the ctatus
register in R15. The wwrkKspace pointer is lpaded with the word at
aB4E  (>PA7E) and the program counter is loaded with the word at >0842
(X0PB)., Execution begins at XOPB.

Whern XOP @ is entered, the address of the coerand is stored in the new.
R11. The call %0OP R1,8% would store the address of the old Rl in te R11
(32882). The instruction & FTHREE,*R11 wcould add the constant at THREE
to the addrese pointed to by Ril. The wvalue at >2002 would be
imcremented by 2. X0OP@ concludes by returning to the calling program.
The effect of thic XOF call is to add three to the operand. The other
examples would add three to the address pointed fto by RZ: add three to
the address pointed to by R2 and then increment RR bw two; add three to
BMEMADD § and add three to the address at FMEMALD + the contents of R4,
We have created a new oprcode that adds three to  any operand we Can
name .

In most svetems thxt use the TMSH98A, some X0OF = are defined as atitity
programs. 1I1n TIBUG, a monitor program that rune on the TI-%%74
computer, XOP R3,12 would write the ASCII crnaracter in the left byte of
B3 to the terminal and X0OP RS5,13 would read one @ASCII  character £rom
the terminal toa the teft byte of RS, Other similar utiiities are
written as part of TIBUG for XOP's %, 10, i1, znd 14. In the Ti-998/149
bit slice computer, some of the XOP‘e are implemented in hardware to
provide floating point tunctions.

In the Texszs Instruments TI-#%-48 Home Computer, the XOP wectors are
fizxed in ROM. We canrot change them to implement cur own functions.
Furiher, only WOP Z, and on =soms vwersions, 0P 1 have 4ransfer wvactors
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that are usabte. XOP 2 locads the worKspace pointer with >83A8 and the
program counter with »8380; XOP 1| vectors are >*FFD8 and »FFF&, ¥OF 1
vectore are relatively safe from interference by BASIC, but beware of
GPL routines and CALL LINK when using XOP 2.

You ‘can see that the use of XOP can make some programming tasks easier
and faster, but the availability of only one or perhaps two XOP‘s would

seem to limit their usefulness. However, with a little programming, we
can create an XOP that will let us Keep the parameter passing ability,
can be used as a general call, and willt 1let us use BLWP-1ike <calls

without having to worry about workspace allocation conflicts. e will
be able to have recursion to a depth timited only by available memory,.
First, the Editors/Assembler lets us rename XOP’s to whatever we want.

The syntax is found on o page 233 cf the manual and is:
label DXOP symbol,<xcp #>. We will rename XOP | as "CALL" by entering:
DXOP CALL,1. Qur new sy¥ntax will be CalLL TEST rather than
XOP ITEXT,1. "CALL" is a new opcode,
Second, most popular microprocessors are stack oriented machines, [
stack is necessary to maintain subroutine linkage. When a proceedure
is called, the saved address itz stored on the stack. On return, the
address is popped from the stack back intoc the program counter. The
TMS9982, on the other hand, implements subroutine linkage wusing a

iinked list. Stacks can be created and used, but are not necescary.

in our new XOF, CALL, we are going tao implement a stack. We will not
be stacking return addresses, but will be stacking workspaces. When we
use call, we will alwars wuse a new workspace located on the staclk.
When we return, the workspace that we were using will be returped to
the stack ready for the next call, To begin our code, we need to
allocate memory for workspace stack. '

WS BSS 1é&0 SAVE SPACE FOR 5 WORKSPRCES
MWS EQU Ws+128 SET MAIN WORKSPACE AT TOP OF
STACK

SETUP LWPI MWS SETUP WORKSPACE AND X0OF 1

SINCE THERE IS NO SPACE AT THE
ADDRESS POINTED TO BY THE XOP 1
VECTOR, WE WILL PUT & BRANCH
TO OUR NEW ADDRESS

Ll  Re,>FFF8

LI R1,>8448 BRANCH OPCODE
MOV Rl ,=*RO+ PUT BRANCH CODE AT >FFFB8
LI R1,X0P1 THEN PUT ADDRESS AT >FFFA

MOV RI,*R@
CONTINUE WITH THE PROGRAM

CAaLL K2 QUR FIRST CALL USING "CALL"

DAaTa RDKEY THE FORM OF THE CALL FOR OUR
ROUTINE "RDKEY", A ROUTINE TO
READ THE KEYBOARD AND RETURM




RDKEY

bAR )

Rocky Mountain

CALL WJBUFFER
~Tes RDKEY

=3= *R11.%R11

MOUEB M, 2>8374
CLF Re

BLWP aKSCAN
MOVE 3>837C,F8
CcocC  BMASK . RB
JNE  $-12

CLR RB

MOVE a>8373,#%RHi1

RTWP

BYTE >84
DATa »Z0aa

LIMI @&

MOV RIL,@-1@¢R13)
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THE KEY PRESSED WALUE TO THE
LEFT EYTE OF THE OPERAMND, IS
CAaLL <(OPERAMD:
DATA <ROUTINE ADDRESS:

THE KEY VALUE WOULD BE STORED®

IN THE LEFT 8YTE 0OF R2 THIS
TIME.
THIS COMPARES WITH

BlLLWFP 2 ROUTINE ADDRESS»

FROCESSING CONTINUES

OuR NEXT CALL WILL ALSO READ
THE KEYBOARD, BUT THIS TIME
THE KET VYalLUE IS RETURNED TO
THE BYTE AT 2BUFFER.

REET OF PROGRAM

NUR RDKEY PROGRAM BEGINS BY
CLEARING THE BYTE POINTED TO
BY Ril. R11 COMNTAINS THE
ADDRESS OF THE OPERaND OF THE
ChalLlL STATEMEMT.

SELECT KEY SCAN MODE

CLEAR STATUS REGISTER COPY
“TO SEE IF KEY PRESSED

GO DO KEY SCAN ROUTINE

COPY STATUS REGISTER TO RA
SEE IF & KEY PRESSED

MO, GO SCAN AGAIN

YES, CLEAR STATUS (NQO ERROR)
RETURMN KEY YAlLUE TO ADDRESS
POINTED TO BY Ril.

RETURMN

USE FPARSCAL SCAN MODE
KEY PRESSED MASK

MOW FOR THE CaLl ROUTINE. ..

DISABLE INTERRUPTE (FOR THIS
SECTION OF THE PROGRAM ONLYD
REMEMBER - RIZ CUMTSINS THE
OLD WORKSPACE POINTER OF THE
CALLING ROUTINE.

MOWE THE PARAMETER ~DDRESS
STORED IM R11 BY THE XOP

T
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CALL TO THE ADDRESS OF THE
OLD WORKSPACE RA LESS 14.
THIS WILL BE THE MNEW WORK-
SPACE R11.

MOV Ri1Z,0-&4(R13) COPY THE COLD WORKSPACE
POINTER TO NEW R13.

MGV R14,3-4(R13) DO THE SAME FOR THE OLD
PROGRAM COUNTER, BUT

INCT 2-4C(R13? INCREMENT IT 8Y 2 TO GET
IT PASSED THE DATA AFTER
THE CaLlbl.

MOV R1S,3-2¢R13> DD THE SAME TO THE COLD
STATUS REGISTER

NOW ALL OF THE VECTORS ARE
STORED AT OUR NEW WORKSP&CE.

Al R13,-32 SET WORKSPACE PCINTER TO NEW
LOCATION 32 BYTES LESS THAM
IT Was ON ENTRY.

MOV *R14,R14 GET DATA WORD FOLLOWING CalLL
TC PROGRAM COUNTER WECTOR
RTIF Nl LOAD NEW WORKSPALE AMD

PROGRAM COUMTER WITH RTWF.

The CALL routine xllows us to call the routine that we are using <from

the routine itself as 1long &t we have space on the workspace stack.
Recursion, a power+ul programming technigue, is automaticallr
supported. Further, we do not have to worry about Knowing which

routine calls which other routine. There ig no workspace contention,
Our only 1imit is that we have a depth of only four subroutine calls.
This is generally sufficient and could be increased by changing our
workspace space reservations at the beginning of the program.

Aside from the small amount of space necessary for the XOP1 program,
the use of this technique will not add to the length of a program. The
0P call is either one or two words long, and the routine address is
one word long. The variation in the length of the XOP instruction s
dependant upon the operand. If a register or register indirect operand
ies used, the call is one word long, If symbolic or symbolic indeéxed
addreszsing is wused ¥or the operand, then the call is two words lang.
The added word in this instance is often much lesz than the
instructicons necessary to store our parameter hefore calling with BLWP
and then finding it Yater with our called routine.

OFf course, in additicn to the parameter passed by using the operand, we
can also use the standard technigques such as using P14{R13? to point to
the calling routine’s R?. Anyother method is to use the operand pass
of the OCALL opcode to point to a parameter . t. Several such lists
could be kept in memory. However, the real value of the CALL routine
is automatically allocating workspaces and in passing one value.

5 il

i R
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Al though the TMS9900 does not use a stack to provide subroutine linkage
and the TI-Y%/4A doec not have the full XOP instruction et available.
the combination of the stack data structure and the XOP opcode permite
the programmer to define new methods of using his machine.

AMA L INK
A Review of a Terminal Emulator.
For the TI-99-494
By Jerry Stachowsiki

A terminal emulator is twpically recoanized as a program that
will make a computer simulate the actione of a terminal. Most terminal
emulator programs allow you to have functions that wour terminal by
iteelf, cannot do. The most common feature is file transfer from the
host to the siave, and back in the other directian. That" s why many
businesses today are not buying terminals for their mainframe computer
systems but desktop worksztations or home computers running & terminal
emulator program. However the only terminal emulater program that can
survive today, is one that does it's job weil. Some terminal programs
have the =£3d tendency to lose characters from the host computer, Tock
up when a strange control character comes down the line, lock up when a
sequence of Kkeys are pressed, or exhibit poor file transfer. These
poorly thought out programs will be forced out of the marketplace but
before they do, users of these programs will be burned.

AMA-LINK  is a terminal emulator proagram for the TI-99/44 by AMA

software. It is currently =<celling through Tenex For $34,95, It

requires in addition to the conscle, 32k expansion memaory, disk memory
sr¥etem, FS232 interface, and one of the following modules, extended
basic, mini-memory or editor/ascsembler. It will operate at the
tollowing baud rates, 119, 264, 468, 1269, 2408, 4%50@. It can route
text to an alternate cutput device, to a disk file, or ta a ram buffer.
ASCIT uploads and downloads with X-0ON, X-~0FF protocols are <supported.
Caution, X-ON, X-OFF protocols don‘t have any error checking. Terminal
Emulator II protocols, which do support error checKing, are not

sypported. Tou can set paritr, and word length., AMA-LINK does not
actually emulate any commercial terminal.

AMA-LINK is not error free. 14 vou are not Jsing any of it's
special features, it loses lines at 2408 and 45868 baud. It will lose

characters at 1208 baud about the second or third page. Thizs mar not
seem too bad unless you are thinking about downloading programs. The
loss of one character can cause a proagram nat  to run. This can be
diffcult to detect in object or machine code fites. This gets much
worse if vou are using the alternate ocutput device. The AMA-LINK
manual states that usually i¥ your printer has 3 transfer rate of 386
baud or faster will wor¥ just fine. My printer, an Epson RX-86 with a
parallel interface, runs at an effective baud rate of 248. lUsing the
alternate output is useless at 390 baud. 1t badly 1iozes characters.
At 1268 baud it loses 4 out of every & lines. I‘we found that turning
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my¥ printer off is the only reasonable solution. My only problem with
thie is that whenever wou enter the setup menu. to change baud rate or
parity, is that the alternate output switch toggles on. S0 1 suffer
through several unreadable lines until I get it turned cf+f.

- AMA-LINE dcoces have a . few advantages. The =x-0ON, X-0FF 4ile
transfer does work well with sysetems That support it. Mogt  computer
bulletin boards and Compuserve do support it. The only problem with
XON XOFF is that it makes 1288 baud seem 1like 388 baud, A= INK 8
setup meny does work well, Unlike Terminz! Emulator 11 »you do not have
to reset the machine in order to use a different builefin board. My
only complaint about it is that it defaults to 298 baud, 7 data bits,
and zven parity. Which is not the default for most bulletin boarde.
It does work better than Terminal! Emulator I for file transfers on
toards that don’t support TEZ protocols. But I wouldn 't sell  mr
Terminal Emulator Il cartridge,

In summary, this program has serious flaws that would make me
think more than twice about buring tt. The alternate cutput deuice is
totally wvselecss. I can“t &ee wuging it at 1268 baud, ag most
subecription time share services like CTompuserve, the Lonnection, 2and
the Source charge higher fges for the use of 1208 baud zervice. The
only reliable method of using it slows the 1208 baud down to 3288, I
wouldn“t buy it for - 308 baud use because it iem 4 enoualh of an
improvement over Terminal Emulator 1I.

‘ DEM
Data Baze Management from Navarone Industries.
Bv Perrv Patton

At last it"s here -- a Data Base Management System for the TI?Y. How
manr times have we 211 wished for 2 data base management syetem with
greater speed and capabilities than the TI Fersonal Repcrt Benerator or

the Personal Record Keeping Modules. In other worde big sretem
capabilities for our small svstem computer. Data Base Management :(DBEM)
will allow its users to build a data base file of multiple records Of

up to 295 characters in length from wu¢er created input screens, to
index information by multiple Kevs and to sort files in any sequence by
up to six kers.

DEM requires at least one disk drive and is both command module and
disk operated. DBM s compozed of four parts: 1. DBM eptrs, 2. DBM
Setyp, 3. DBM Reports and 4. DEBM sorts. Documentation e weoor bBut
don”t let that detract from the a well thought ocut system.

DBM  setup provides a means to set up vour data filtes. Screen farmats
are created here for customizimg data entry reaguirements., Up to 3Zé8e
records with up to 25 fields mar be created using these screens.

DBM entry uses tue screen format for entering data, FRecords may be
celected. displaved, changed, added or deleted using user defined
unique KkKer fields. DEM sort uses assembly language with high speed

“»
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sort algorithms to sort Data Base files using up to size nested sort
Kers either ascending or descending. A special sefect code feature
alltows sorting of only selected records.

DBM report aljows the wuser to customize reports, total fields as
requjred, and to gstore the report setup for use at a later time.

et Its listed price of #$45.88 DBM from MNavarone is well worth the
investment. It is one of the most powerful productivity tools
available to date for the TI-99%.

********************
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FORr SealE The EDITOR/ASSEMBLER SIG
will meet on Wednesday, March
9 gach TI-Writer NEW! Packaged in &th, 7:88 PM at Unigue Srstems
the original shrink wrap. located at Bates and Broadway
@!& behind the Dak and Pine store.

%50 .08 each
ENHANCEMENTS available from the
RocKy Mountain $97ers

call Dan Baugh &7%-19489

<{£<< DISFLAY ADS >r¥2>

18 in X 7.5 in - $15.08 ALl DISPLAY ADDS must be camera ready
RATES: 9.9 in X 7.3 in — %8.088 and must be received before the 13th
A in X 7.9 in - $4.58 of the month and accompanied by a
check made out to the ROCKY MOUNTAIN
¢9ers P.0. Box 12485 UDenver, CO 88212, Since the Club 15 a non-protit
organization all money collected for advertizing goes toward the publishing
costs of this newsletter,

T — s ==

o444 WANT AD RATES 3522
MEMBERS - FREE (29 word max) We must have vour add by the 15th of the month

to assure incertion in the next issue., Call 458-7315 or mail to BOX 12885
Denver, CO 88212, NON-MEMBERS must use DISFLAY ADS!




RocKy Mountain 99 ers

SURWE Y

In order to better serve your needs with both the newsletter and the
meetings please fill this out and either bring it to the next meeting
or mail it to me at Box 12485 Denver,Co. 86212

NAME ;. ADDRESS :

CITY STATE Z21P FHONE

Put an "0" in the blank if you OWN an item, Put a "P" if you plan to
PURCHASE, put an "S5" if you wish to SELL, and put an "L* in the blank
i you will LOAN that item

99/ 4__ 99/4A OTHER

P.E.BDX DISK (make) HOW MANY?

RS232 32K 128K ~CASSETTE . (make)

PRINTER ~{make? MODEM (make)

PaSCalL__ FORTH— _TI-WRITER _____.. LOGO 1I_______X-BASIC
MULTIPLAN_____ _EDITOR/ASSEMBLER_... .. _MINI MEMORY______OTHER

SPECIAL INTERESTS: Education____Business__._Games____Graphics_________

Word Processing—___Progi-amming——__.Communications Music

Voice Synthesis Other

Please list any topics you would 1ike discussed and/or programs you
would 1ike to see demonstrated at our meetings.

LIBRARY SUGGESTIONS:

NEWSLETTER SUGGESTIONS:

ARE YOU WILLING TO HELP WITH THE LIBRARY? —NEWSLETTER? e

A SPECIAL INTEREST GROUP OR AT THE MEETINGS?
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This pubtlication is printed monthiy for the benifit of the membership of the Racky Mountain
¥7‘ers Computer Club. The Club and the paper are not for the benitit nor backed by anv
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computer education, any Fees collected are used to defray any cost to maintain the
organization, MNeither the paper nor the Club have any affiliation with Texas Instruments.
Any statements published in this paper are not necessarily the opinion of the membership,
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