


EDITORIAL COMMENTS:

Hope all have had a good Christmas and are looking forward to another swing around ol’ Sol. This wonth Paul
Degner, our contribufing editor, seems to be exercising his Itterary talents as he gives us his coniribution, Buid
Fro Buo. A hefty five pages. Schematics and description of an 1n-console 32K memcry expansion are also in this
155ue. These were submitied by Rick Lumsden, and are much aEprecxated. The Programmer’s Helpfile Basic section takes
a look at using 'character strings! (or text) in prograns, Reviews takes a looE at the HYARE 128K expansion card,
Thanks go to Minn and Dakota Home Users Group, vho meet in Grand Forks, for this review. While I'm on the subject
I"d Inke to wish all the users groups that we are 1n contact with a Happ{ New Year, and thank thew for the many
newsletters that we have received and enjoyed reading. That about does 1. See you all next month.

If you have a review, user hints, or helpful programmlng tips, get thew to me for the next newsletter. The
deadline that | have set for submissions is one veek before Fhe date of the %roup’s meeting, If you can't contact ae
by ?hone nall {our submission to the POB address on the front cover or get them to Paul Degner, contributing
edifer. Thanks to all who have submitted items for this issue of our newsletter,

MISCELLANIA:

Miscellaneous news and reminders,

Paul De?ner has received a video tape of the Chicago TI-Faire. Portions of the tape will be vieved at meetings
over the neaf few months,

The softvare packages sold at the last meeting seem to have been a hit. Paul will continue to bring these
packages to meetings as long as the{ are pogular. ? don't know uhg go one fried dolng this sort of thing before.
ur u

or wore news and some inferesting mail from the Timeline BB 0.

n to Guid pro

READER RESPONSE:

Have a comwents or questions that you would Iike to espress to the ofher readers of our club's newsletter?
Space 15 available, here, for this purpose. Please use it

REVIEWS:

This coluan presents reviews of waterials that way be of interest to the user. The views expressed are the
optmions of the reviewers, exclusively.

HARDWARE:
The following vas taken from MAD HUG's December 1983 newsletter.

27*MERORY EXPANSIONT??

Is the HYARC 128K expansion card reall¥ worth 187 I'd say yes! It has 3ZK of compubter accessible RAM and 96K
(96K + 32K = {28K) for RAM-disk and/or PRINT SPOOLER.

Let we explain what a RAM-disk and FRINT SPODLER 1s for these who really uwant to know.

A RAN-tisk 15 a block of menory that can be utilized as if 1t were a floppy diskette and 1s ultra-fast.

A FRINT SFOBLER 15 a buffer that holds text or data to be printed. It gives the user control of the computer
faster. With the PRINT SPODLER fhe computer dumps the text or data to fhe buffer then gives control to the user and
continues to print untal the buffer 1s emply. You can do much more computing in the same amount of time instead of
watching your printer print,

The user also gets a few wore commands,

CALL PARTLX,Y) Partltions memory. where X equals Kbrtes allocabed to RAM-disk, Y equals Kbytes allocated to the
PRINT SFOOLEP, and the sum of X and ¥ is equal to 96K, This 15 how you "INITIALIZE® the mewory and wust be done
every time the power 1s turned on.

The device name for RAH~disk 1s RD. CALL EMDK(X) instructs the RAM-disk to ewulate a floppy diskette or turn
of f the emulatron. X=1 instructs RD to emulate DSK1. X=0 turns off the emulatios.

The user can emulate disk 1-5. Since 1Y 15 enulating a disk drive the user can use OLD DSKX.NAME or OLD RD.NAME
(same with SAVE) fo access programs in RAM-disik,

The device name for FRINT SFODLER is PS/1, P5/2, or P1D. Which 1s RS232/1, R5Z32/2, and FIO respectively. To
abort the PRINT SPOOLER, ENTER: CALL ABFS/! or /L

To get a directory listing of all files 1n the (RAM-dish) divectory from BASIC or EXTENDED BASIC, ENTER: CALL
RDDIR. Ig acts and looks like ghe the directory the DISK MANAGER 2 produces. The user can also add a bIsk NARE to
the RAM-disk by using CALL VOL("volume-name®).

MYARC also has a power pack that plugs into the back of the card, This keeps the ~2v3 1n a power ug state and
the user can retain al? the data 1n the card, and so the user doesn't have to "PARTITITN' (INITIALIZE) the memory on
BVETY Eower lp. )

This card 1s expandable to S1ZK, The onlz dravback I have found 1s this expansion card 15 not conpatable with
the CorComp RS232 card. The PRINT SPOOLER feature won't work with this R5232,

Once you use 1%, you won’t give it up.
- H.AG. -

SOFTHARE:
Acquire sone software for your TI lately and feel good, bad, or indifferent about :t. This space 1s available

for your comments,

HEL PF HINTS AND TIPS!
(FDRl¥HE u ERéﬁ BY THE USERS!)

This colusn features tips brought to my attention from mewbers of this group, other user group's newsletters,
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and various other sources. WARNING: These hints and tips are to be used at your own risk

SPEECH:

Ever vonder how to get all of the words listed for the sFeech synthesizer to work from XBASIC? There are
several multiple word cowbinations that don't quite do what they should unless you know the syntex that the speech
subroutine recogmizes., Enclusing multlgle yord ghrases within number signs will solve this probles.

e.g. H#GOOD WORKE, #TEXAS INSTRUMENTSE, 8THAT IS CORRECTH#, and so on.

EXTENDED BASIC

This tip was taken from the December 1964 edition of NlCRUeendxum.

Dan Parrott, president of SMAUG of Grand Bay, Alabana, writes: "Smooth, curvilinear sprite motion can be
achizved with sine and cosine functions. The traick 15 to s%ore the factors derived from the frigonometric functions
10 an array that can be called wuch faster than having to recalculate each time. For exaample:'

100 CALL CL-2f

110 CALL SCRZin(2)

120 Din A1(28),A2(28)

130 FOR A=1 1028

140 CALL SPRITE(h, 46, 1€, 95, 128)

150 AZ(A)=SIN(A/4,4565¢40 11 A2(A)=COS(A/4.456) 11 NEXT A

160 FOR A=l T0 2B :: CALL HOTIONURA,-A1(A),-A2(A)) :: NEXT A
{70 &070 130

B‘"ICPaertt reconmends that you vary fhe constants in line 150 fo produce different results. This requires Extended
Ao Ll
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SUBMITIED BY R LUMSDHEN .

THIS ARTICLE IZ REPRINTED FROM AN ARTICLE APPEARING IN THE R/D COMFPUTING
NEWSLETTER FROM RYTE DATA IN HALIBURTON ONTARIO

IMPORTANT:
Any modifications to your computer should be attempted by users who have some
expereince in electronic work and will void any warranty in effect.

3ZK MEMORY EXPANSION INSIDE THE TI-%%/49A CONSOLE.

NOTE:! This 32K wversion does not run off the 16 Bit Buss that was reported in
the last newsletter. This is an econo version that will run most popular
software(e.g. TI-Writer,Multiplan,TI-Logo,TI-Forth,Editor Assembler) but may
not work with machine language programs where CRITICAL timing is involved. An
example is programs that use the Speech Synthesizer.

The circuit 1s shown on the attached wirihng schematic and can be buillt on a
piece of stripboard 2nd mounted con the RF sheild on the computer motherboard.
The schematic is very straightforward and the only thing that needs
clarification is the fact that in the drawing it only shows to HM&ZO4LFP-15
chips. This 15 because the chips are "piggybacked" one on top of the other.

This article origirnally ceowmes from the International Society of Almalgamted
Dodo Users and Dead Ducks (ISADUDD) from Australia. If this circuit is built on
& large enough stripboard, as mentioned in the parts li1st, there are more
circuitse on the drawing board. These include:!: 1. Provision of a CRU selectable
8K CMOS RAM chip 1n the DSR
area of CFU RAIM from
4000 - >SFFF
2. Console ROM to be selectable
betw=en RQOM and battery backed
CMOS RAM.
An EPROM copaier-—-progammer with
a zerno 1nsertion force socket
mounted on the cooling slots
on the top of the console.

L2y

ol

This modification uses the Hitachi Static RAM chips that do not rneed the
refresh circuirtry of a Dynamic RAM and thus accounts for the small parts count
reguired. Cassete users should be advised that the 32K is not fully usable
since you can still only save 12K to tape, however, the programs will have a
much larger operating space.

FARTE LIST

HM&263LP-15 Hitachi CMOS RAM chips

or 4 28 pin IC sockets(depending if you "piggyback" the chips)
peice of copper stripboard 32 strips wide by 23cm. long

or 4 ZZ2uf Tantalum capacitors

Insulating stand-offs to mount the board on the RF sheild

Wire, soclder, and soldering gun.

b o b)) R
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by Paul Degner

Another year is upnn us 35 well as the cold weather and the colds, Ninetesn eighty ‘ive wes @ ouiet year for  our
cumputﬁr and  ho EeFul y not this vear ton! We expect marvelous things such as seging the 'Nozh’ in acticn.,  Noah’ is the
current nape for he fictional 99/128 personal computer the baby of Myarc Industries, Lorally our esers growp this year hopes
to be more ‘Tuser friendly’ for the interests of its members. The group is trying new mcthods to increase the body count at
our rEg_'nas hecause we found out that some pembers just don't bother "to show up. e want to know why and what we can do to
correct this situation, If we don’t sse a significant smesher turncut before the end of the year therz is dlwﬂY: a possibility
of 3 rumsur that the group might fold say have some trath. In order te circusvent this rumodr s to try to show up at  thess
neetings no matter how boring they can be and oresent some feedback to the group on the verious features the group offers vou
such as the progras libraries, newsletter, and program tutorials. I hope | Fave enlightened you on your responsibiiities tor
the upcoming months and honefully we xill have a place to come every first thursday of the sonth.

krizfs!
- (Sitana Moo {Yvzr Breton) Subjectl Display Variable 83 File hecovery
The exiensive U:E of a Terminal Emelator F voran Tell or Fast- ~Tera) or any program that creates a Disolay/Variable
87 file could lesd some day to the Ioss of a valuable f1 g: the Disk Manager :hon: you a director ry where your file Is
listed, for ex g: "FILERAKE {{sector) BISFL Y FlXED #* but such a file can’t be read by Ti-Hriter. This article deals
with & way of recovering & "lost® file using a program like Disk Figer or Disk+Rid and was made possible thanks to Bruce
Caron's artitles on the dick organization. This isportant series of articles appesred in ‘Fr Ottawa T.1.9%/% Users’
Group Mewsletler from November [5B4 fo March 1735,
Siace the following is the resull of oniv a feo trials, it would be rore prudent to work on & dupli 1=ﬁette
42? sactor by sector rather than usin %he bit map. For more informaticn on this process see the Di ger 1888
id
The "lost® file, as it ssems, was prnbnbl. sent o the disk and a Directory eniry seclor was created toput, for
nawn redcan, it wasn't closed. Since the exact location f the file is pr1n+ed on that sector dur g L10S1N0
e5, the file doesn’t sean to be anywhere although its proper nage fluures on the directery. If vyou the File
et n DHIgEA, you'll find that it recovers ey actxv what the directory screen was showing just before,
opfi in such a case probably because this propran rebuilds the file directory ﬂLrv and nof fros the
itee in sind that when a file is deletad, the Dish Managper zrases the "pointer” of the file directery
y lan t the file directory entry itself,
B gl : ike DISKHAID eliows you to resd or madify | r
Hovau e th ry entry sector corresponding to vour flle. an 11 tee that it 25 th ri
i th s L doesa’t contain too manv files, the divect ory entrv should be d bets 3 1
£ 22, ctherwise somewhere tlpse to 22, In order to recover thst file, the task will wrife SEEE 5
4 ssary information to be able to read the file fror Ti-Friter or ancther similar program.  Hers are the
o ng;
1, BLAN Tea DISET to find an of the =1les
21 SEARTH THE fir FiL
Iy HRITE TO Bl... 0RY EXTRY RE
4! READ &RD RE-GAVE YOUR FILE.
file ,DLn ion, it is necesserv to scan the dick sector by sector. This process shouldn™t be teo
i nce the file we're looking for is the DIGPLAY type, so we should be able io read it as 3 text on the streen,
& dish u vau find a sector that you recognize as belunclna to your {119. You cen zcah the disk skipping 3 fow
52 at vour convrn;cncE. ¥hat is then needed are the nusbers of the ¥irst and last sectors vzed by the file.  Hith
H nforeaticn, we’ll be &hle later to calculate ifc size. If your file is not fractured, that is in more than one
E 4 conzecitive :Efturc this will he an gaszy UPErd ien, If not, the scanring will then take longer since we’ 1
h¥ find the nuher of the starting and ending sertors of every portion of the frartured file.

SEEEDH THE EXD OF FILE MLRKER

we have to find the position of its end on its lact sector. I+ we're dealing #ith a

Once the filen
fractured file, its o o the last -: trr tr the lact portion of the fractered file. In all the rese‘ Y’ve
ned, at the end o re is a marker " led the End of File Offset. Derending “From uhich nrogram you've
the file wity (71 i esulator progragl, -ue garker say or may not be nre:ednd by sope pther characters,
alwavs intable tase of the TI-Writer fiies, thage characters refer to the file’s tebelation. You tan
iy check this by ¢ cector of a file saved by any proarem and the last sector of the sese file caved by
iter e is the exact !“lt Gy ip hexadecinal , of the marker for our file.
WRITING T0 DIRCCTORY ENTRY BECTOR
now have aleost evervthing we need to writs on the file’s directory entry sector {a sinizum of nine itessl. Ask
k fixer propram to print en vour screen the file's directorv entry sector. I you AEC1D to HEX
yau’lf Lhn correc;nnn1ra codes of the lstters of the file nzre telween position § :
i 56 byles availakle in that cector (froe 83 {o FFl. Femaining
er since the nurhers we have to write don’t always have & rorresponsin
hould write!
in hey
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FOS 60 ¢ VAL PR Thic position i for the +ile status flag so 82 indicates that the file is the DISFLAY/VARIkEL
SYpE.

" POS £D 5 VAL E3 3 This ;osition refers to the savicum number of records on the secter. Since the size of the sector
is 255 bytes, we can only have 2 mavisum of (256/38) 3 or €1 rec eeptor,

FOS BE and 3F ; VALY © The value X represents the total n thors accupied by the files This nunber will
resresent one sector lese than ehat you would pet with a disk hich he directory entry sector, For rur
surpnse the value ¥ will be the nusber of the last sector th is the nupher of the first plus one so 1F, for
I ernle. the #irst sector is 27 and the last is 25, X will =4 ters (22, 23, 24 and 25). The directery
entry uses two bytes te store that valuet if your file is ectors {535 in der) it’11 need ten bytes like
31 and 3F for a a length of 13F. II your file ig chorter use orly one byte so, in thic casze, the value X

f

hoald be written at position &F only.

FOS 18 5 vaL ¥ o The value Y rePrenenfu the End of File 0ffset. We have to write here the position in hex of the
marker FF seen in the last sector ox the file. )

PO5 11 ; VAL 5B : This value stands for the maxisun length of each record. Since we are using Variable BE we'll
woite 58 which ecgals BE, but in hexadecimal notation.

FO3 12 and 13 ¢ VAL'Y & This position stores the number of sectors used hy variable length records. In the files I
examined, 2]l fad less than 255 sectors, the nusber of sectors used () was repeated at the Eositiun 12, Even if this
;F;Ofﬂd ion uses tn7 byLE: the bvtes are put in reve reeg oraer. It the file ﬂ“ufd have been ARC sectors long, the value

0 kould have been located at 12 and the value 88 ab i1,

That’s it for the file description. And now for anufhﬂr trick: the

location of the tile on the disk. Tnis iz dang an the directory entry in

The ’ﬁ ation of warh continuous portion of & file uses t;r»t bvtes, D

EF t pocition {8, 1D, {E. BSay the D goes before the 4 and the C g #

and EF uxah would mean tha t he starting cector of the fiZE i o7

(fictitious *: 'Wurs¢) Sinre EfL means the nupber of the

ile i hu rxlp would he EFD sectors since £8 i the =

*s say that our file iz ¥ secte g angd starts at o

ag the second would be 589 berau 18th sect o

= to do the deLC tricks take thes values and  fors oy af

we have 335 and @89, we take the lezt character serond . axne whi scoses the st o

i character of the first value unxc* paromes g gond tvte‘ 339 and #99 now

ten at position IC, ID and iE,
34 ‘xie Eruce :a; an& st qu ﬁ
ia: tured, *nE HFIL

the dtfwlrd t

will te
t noes
b7 sap
EET Lh ¥1rsf
ttor 91 ¢ ince when w2’ll reach
he file will be at sector nusmser o, €8 being the first. 11 the =zoor periion of the filz is
72t =t will B2 80, Even though
1t It'e Uxte a aind-bopoler,
g it ctary entry zectors £51 and
ag i A0 1P D6 and 630 Thets
e}

then you've done all thaet, the last thing to oo is to read the filp and r
Tl-Rriter. This is igportent iY you sant to keep the file on 2isk for fulture use.
2it cap of sector B, a disk makager progran would recognize the file sectors as
you' r them. 5o re-saving 1t with TI-Writer weula taka tare of writing on
for a specific purposed if ever you would lite sore information on any of the
ou could find it in Brure Caren’s articies or in LNE Advanced Diagnostics manual I
the process described, I'd Ce heppy to try and help vou. You can rzach me throush the
7-7685,
% library WES
1dE to of bl
5 zarh at e at
sare  packags 15K :old but cnIy ane nﬁnthly cascet Eit
;gou;' : Lk thly Cisk until the end of the February meeting unless r
titles will te announg it the beginning of the mEELl"U tg provide sex ion
the systea! Firgt there is & ronthly ot 42 cdn to inactive sccounts o
in order to keep your personal filss 2 ztime mesbership is soine up to £45
ir foras will sfifl he honorsd «ith & o the ;ear 1983, The cannect fes
ninute and 1286 bps at ten cents a ainu ~ship foras can be attainsd fros es
:as now been expandec o handle 48 chann rences.  Texas Irstruments  users
{iks,
tes Sale
1 exoansion BEPT disk urive,

parties ple
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- {Nademvictabiuaidt Do cubjects Fosysten

A Fascal U.5.L.D Svster incl u31~q the F Coce Cord, Editor/Filer, Compiler, Utilities, ang all bedis for $2¢F cdr.
All parties plesse contect the contributing editor if iInterested.
- dane LaFlamee, Vice Chairperson of the Ottawa T.1.59/4 Users’ Group, receatly annosnced on T.U.6 they ere spoasering a
N nzl TI Fest to be held in Ditawa an April 26, More details as they appear!

have come across a little gem of & program that all cwners of a speech synthesizer and extended basic should be

1
1
inter st din.

@ Rem *#¢ Heirg QGUﬁds ¥
g ;EG by David Huggett

i il

I£ Ram 97%er Users CrﬂLp.
4 Rer The word INSTRU CTIC
To BB s 1H Y

("THSTRUCTIBNS", DS

ine 14¢ can be chanoed to any word in the resident vocabulary for differert effects

eV, D)
© Next X i Nexwt ¥
th
nt des questions concernant les differentes vercionz de FORTH., Malgre au’il v
il n'y a aue 2 vers 1an5 rincipales ds FGRTH.

erentes de FORTH quoigu’ils sont se*biables. Le prerier a sortir fut e
le version Z amelxurbn Et bein sur, le TI FORTH. Lez deux soet bases sur le
fut donne Bubl1c gar le FORTH INTEREST ERD HF d'ou Ie nom, fig-forth, [autres

i OARLS rﬁanE: 2.83,..
o txs a version *fig’. EY il est plutet offert par des veadeurs privee pour les plus

groe ordinatsurs,

#ais puisgue
It on peut
tel 1

i & 51 [e-recn
£ ax g 52 he cynthes
th £ hs aphi v's th (pauss)
s usg n Eix B2C f is still
5 e : ef i ka ; bu r a ik ket can
is Fritz e--give se ail vour file kn Ble ! 17
in tn15 riicle e sapine the grinciples involved in speet! thesis and reca cnltl ' and .pok at some
» argeare ang software currently available for ;srsjsal copsuters. Although still in its infamcy, speech
oving genuinely useful in many husiness and educabional appiicetions,
ve t 'ch fun tzlking and singing to even think Fbu t the physielogical aspects of how words are
T rt their digitzl” egaivelents,  And the T rocess is indsed reaplex.,  Asdible
L ther {t'c by'e first word or 2 md]E:th :r‘d~—in»:1\9s fdr re tha r lung-pousr.

f aushed by izphraga through what linouists call the i+ 850 . thraugh the ches
cavity, throzt, and south, ditference bstweer voires is ettributable t iah yoluge, frequnr £y,
and timbre,

Volume is self- Evpsanatorv {funless V”U,VE never noticed that baseball beilows a bit louder than

i e}, The basic frequency of a person's vaice i usualy called "pit i} sirpl, aeans that L'nrﬁ

o ards v1brate ropeiderahly faster than hvxl Diamand’s dao.  Tipdre--just a fancy term for vocal
soni ELRARCES hlfﬁln 2 percon’s chest and throat. #hen the <orc-to-be bource around in  vour
alled overtones) are also created ihat give the spoken word its tone and

v Koorey’s nasal voice is better svited toc 60 #ipafes then to a

:1iest unit of speech ig the %bwn- g--the sh
dE'“tAE hu word “Fire® would break the werd
ttuxml R sa”art

"a" in cat, the "ch” cound in chocoliate, and so on.
o four phonemes: Foconsonant, short A vowel, long E

r1-r-r-

jf ophone to '1+=r wﬂ'da xnt & computer’s speech-storin verted into an

Lur: i cre on the ameniter, B. like 2
S ssentation of & mountain r the wavefore

Ente a ze, ant tiﬁ‘re.

napute apprun:‘es ta ~ture ech digitelly. One pethod, called tise-domsin synthesis, invelves a
rapid samplis as it’s being input. Sanpling is ¢ p’uCE“ in which special circuitry in the cosputer chezks

the strenath, ar agpzztud:, of the ele ffxcaf sxunal-‘thaf is, the pea s and vallevs of the wavefors—-ab requler
intervals. This inforzation is then comverted to #s and ls by an analog-to- u;-.td‘ converter ang stored on fleopy disk,
Ta replicate the sqund, vou access thoce nusbers in eescry and create ansther signel thab gets terred back into 3 “spoken

copsand via 3 digital- to-araloo converter.
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PROGRAMMING HELP FILE:

The purpose of this coluen is to present, to the user, techniques that will be useful in the writing of
programs for the TI-33/4A home comguter. As not all readers vill have the same programming skills I will present the
saterial at a fundamental level but in a way that tries to be stimulating to the more experienced. Not everyone has
knovledge about assembly language and I hoge that vhat is presented here will get some of those people Star{ed vith
it. I hope that there is something, in what follows, for everyone. If you can Erovide soue prgramming insight that
right be useful to someone, please, feel free to pass it on to me, and I'1] get it into the next newsletter.

BASIC/EX-BASIC:

Character strings have got to one of the more tricky items that one has to deal with when prograeming. Text is
used throughout a progras to inform or to prompt for a response, Last month ve had a sample of Eow text can be used
in the input and output statemenis. This month ag discussion will take a closer look at character strings, character
strlna variables and functions that operate on character strings and strin? vari ahl es.

hat is a character? A character, in computer terminolog{, is a s¥mho that is reﬁresented inside a computer by

a byte value (B bits). Common symbols that are used as characters are the letters of the alphabet (both upper and

lovercase), punctuation and monetary szabolsr nurbersand arifheetic agerators. The space or blank character must

also be represented as a byte value. OTher 51ng1e byte characters that are used in compufers are used to control
spacing on printers or in communications, and fo signal various devices. The carriage return and linefeed are two
very conmon characters used in communica{ing wvith computer devices.

A byte value is associated with a character synbol, in the TI99/4A, by what is known as the American Standard
Code for Infornation Interchange or ASCII representation. Since a byte can have a numeric range of 0-253 each of
these 236 b{te values ma{ represent a different character, Because a computer vorks with bytes and not the actual
syrbols thal an ASCII values may represent, but must display the symbols for human interpretation, the comguter must
have sone means of fransforming the internal ASCII value of a character into a graphic image on your computer
screen. You may, if you wish, change a graphic ima?e (s¥mb01) associated with a particular ASCII value to another
character image, but I will leave the discussion of that exercise till another newsletter.

So its not too much more difficult to understand, now, that a character string is merelz a series of characters
that follow one another. A character string, inside a computer, would be a nusber of consecutive bytes which contain
ASCIT values. Ri?ht now we aré not worried much about the internal representation as we are about how strings are
represented in T1 BASIC/XBASIC.

In BASIC/XBASIC character strings must be enclosed in quotation marks.
ie. "this is a character string!'"

411 symbols within the quotes are then part of the character string. A character strin% variable is used to hold a

character string, and is different from a numeric variable in that the last symbol of The variable name is a '$'.

&g. STRINGS, LETés, H$, Here are a fev examples of how strings and string variables are used.

100 A$="hello”

110 B$="how are you?"

120 PRINT "this 1s a string fest®

130 PRINT A¢, B$:A%;B%

140 PRINT "mix of strings and string variables.”

150 PRINT A$;", ";B$:®.$3 5;-/+=) (RBAISHR1IMII_Y

© 160 PRINT "¥Ad of siring fet.r

If you trz above example you will see that only what is vithin the quetes of a string is printed and that where a

PRINT stateaent contains a string variable onlg the exact value of the string assigned to the variable is grinted.

A character strinE sust not be more than 255 characters long since only one byte is used to keep track of a
string’s length., The LENO) function will return the nusber of characters that are In a character string or assigned
to a string variable.

eg. LEN("hellc*) returns then number 5 since "hello" is five characters long and LEN(VS) would return the
Tength of the string assigned to V4,

There are some other usefull functions that assist in converting an ASCII value to a single character, and a
character to its ASCII value. You can also change numbers to strings and strings constisting of numbers to nueber
values (B byte internal number). Since numeric values cannot be assigned to string variables and strings cannot be
assigned to numeric variables these functions are often usefull.

ASC() is5 used tc get the ASCII value of a single characfer. CHR$() given an ASCII value will return a string
character, STR$() given a numeric value will return a character strin? vhere each character is a digit of the
nusber. VAL() given a character string consiting only of numerics will refurn the number value.

Other operations that can be done with strlngs and that are useful when you vhant to change a character string
in some way are the SEG$() function and the concatenation ogerator, 'y,

The concatenation orerator goins two strin?s together o make a longer string. eE. A$="hello! "&"how are you?*
and A$ when grinted will give he string, "hello! how are you?". Netice that a blank was placed after the '!7 in
tne strin? "hello! " so thal the joined sfrings vould be readable. The "null' string or zero length character string

(*")} is often used to start a concatention. eg. A$="", A$=ASLBS.

SEG$() is used to extract parts of a siring, usuaily for the Purgose of deleting characters, making the

original string shorter or building a different string. ¢0. SEG$("hellu hi bye goodbye”,1,3) will return 5
characters starting from the first chavacter of the siring "hello hi bye goodb¥e'. Usefull if you want a cholce of
greetings in your program. With some experimentation you can build all kinds of strings and even have your computer
generate some random Sentences or poetry. '

RPT$() is also usefull at times. This function allows you to repeat a character string a specified number of
times. eg RPT$("x",42) will return a string that consists 0¥ 42 "x"'s, RPT4("X0",6) will return a string that is 12
tharacters lﬁﬁ% and consisting of alternat;n? fs and 0s.

’ A final string function 1s POSO). This function is usefull when you vant to find characters or a sequence of
characters vithin a siring, it works as follows. eg. POS(“arsonist® “son®,1), the second striag "son® is conpared
with characters of the first string, "arsonist®, s«arting at the position of character 1. If the string "son® is
found in the siring "arsonist”™ then the position of the first character of the first match will be returned. If no
gatch is made then a zero value will be returned. Functions like this are usefull in word processing programs.

Thats the end of my diccussion about character strings. The best way to learn more about these funciions and
using characters strings is to sit down at your computer and try some experiments. Who knows what stories you can
geb your compuier to tell.

Pt
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ASSEMBLY:

The following tutorial comes from the MAD HUG newsletter, which vas taken frow Lehigh 99"ers December
nevsletter. It should be short enough for wost to enter and asseible.

T T errrrer e LoD
: o . From Lehigh Q9'ar Decesber, V224
3 THIS 15 THE FIRST PROGRAX FOR M~ . e ¢ B

3
5. - ,
: ﬁmn as“s[mm m::su;m : om S 4 0,00 ADDS I TOY AND PLACES RESWLT IN I
CLEARS THE SCREEN, RS 8- : MV OO1E5 MOVE WATS AT I TO 8%
3 TDGETHER AD DISPLAYS THE SUM IN TRE. . & =" , N o oE LR
3 CONTER OF THE BCREEN. - 3 MV SYEN,RS DIVIDES 10 INTO 37. BUOTIENT IK BS. REMATIORR K&
::T!;:UMJS;: WOILD LDOK LI IN : LEHIGH 99'ER~ AL 5,530 ADD IMKEDIATE AXCI1 OFFSET 10 %6
: MOV RG,AXS NOVE CONTENTS OF RG TO THC WORD ANS
KRHHKHHKHHKK) '
: ;: :Mlt CLEAR : 8"0"0‘""" X o MOV ES,R6 ROVE CONTENTS OF IS 10 &6
. CLE RS CLEAR BS
. © O IMERS ARYELY )
130 o7 1 o ot 1 pi NIV RTENRS DIVIDE 10 1NTO RS, RS .
:;% ;I;IAY A : o - p Al BE,)30  ADD INWDIATE AXCIT DFFCT 530 TO B
$ 50 B0 ' : CRRRKKKKHKRH KKK KKK o b s :‘;"‘g"{tﬁ“’ﬂ"‘ k6 8 BITS.
poediiidessiasdeitiveceiatisfaiseiiifiveteed ! 3
% THIS PART OF THE PROGRAX 16 THE INITIALIZATION 3
BT BTART THE PROGRAM WANE 15 STARY 3 DISPLAY DN THE BCREEN AT RD¥ 12 COLUMN 15
EEF VSBU, VKDY COMSOLE ROUTINES ME ARE GOING YO USE
USREE BSS )20 BETS ASIDE A BLDCK OF 32 BYTES FOR USE AS WORKSPACE REGISTERS L1 R0,3%6  POSITION OX THE SCREEX IS 366
I BAIAID  COULD RAVE USED M INSTEAD OF 10 (LIKE ¥=10) LI RI,AXS  LOAD R) WITH THE ADDRESS O AXS
Y BATA 27 (Ys27) COULD WAVE ALSO BAID Y EQU 0027 U m,2 T MIES TD WRITE
T MIAL0 P VBN
NS BATAO NORD T0 PUT ANSYER IN. INIT 10 6.
—_— mos PREVEXTS THE PROGRAM TORN ENDING §0 YOU KAY SEE THE RESULT
1 PROGRAN BEGIN
3 1 ! :
ETART LWPI WSREG  LOAD WORKSPACE POINTER IRMEDIATE. POINT TD DUR WORKSPACE, 3 RETIRN TO THE CALLIXS PROGRAN
% CLEAR THE SCREEN - o R O8I CLEAR THE STATUS BYTE
OR RO CLEARS R0 TD IERD (BESIWNIMG DF SCREEX {WAGL TABLE) LWP] J83E0  LOAD 6PL WORKSPACE REGISTERS
LI R1,)2000 LOAD IWAEDIATE B] WITH 2000, VSBY ROUTINE WRITES THE LEFT ] 00070 DRAXCH T0 THE CALLING PROGRAR
. LDOP MUP @VEW  BYTE DN RI ALKAYS, IN THIS CASE 520 OR 32 DR SPACE ORR L W
[ 1) D1 T0K ' T T s

Cl. RO0,767 COMPARE IMNEDIATE RO TO 767 - .
JUE LOOP IF 175 LESS THAX OR EQUAL JWP (60T0) LODP

§
.3 A3D THE KLPBERS TORETHER AXD CONVERT 70 ANCT1
""L"'—'-_l"::"‘" S "—:."»“"‘ - s e e g T T e R ST “
FORTH: -
This section is postponed till next month,
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