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OUR NEXT MEETING

DATE: February 5, 1991 Time: 7:30 PM. Place: Glenwood Recreation
Center, 2010 S. Chapman Street.

Program for this meeting will be an instaﬁt replay of the database
utilities for TI-Writer that was gcheduled for last month's meet ingj

cancelled by the sleet and freezing rain. Plan to be there to see
4 couple of interesting programs!

MINUTES

buess what? Since the mseting was cancelled by the weather, there aren’t any sinutes for this sonth. beorge and Bob were
there but no one else braved the siick roads. No worries, we’ll try again this month and hope that the weather tooperates,

DUES

Everyone geis an extension of tise to get tﬁeir annual dues in because of the meeting cancellation, Please bring your
dues to the February meeting or mail thes to Tomy at the UG address. Your subscription will end in March if yow don't get
thea paid by then, Support your Jocal Users Group!

REVIEW: MANCALA
By: Andy Frueh, Lima UB |

Several other cosputers, especially the PL's, have several “foreign® games. These originate as folk gases in some other
country and are adapted in the USA for play on our computers. Tetris is a good exeaple, These gaaes are few becuase they
require thinking and brainpower with coordination. They are nat the siaple familiar shoot-em-ups. Now, fros ffrica,
toses...Mancala, It is very well-done, and extreaely addictive to play. The rules are about as siaple as the ones for
Tetris.

It is sold as a cartridge, so it is very convenient to load; just plug it in. The title screen siowly foras the word
Mancala to a neat "hongo" type beat. You can press any key to abort this display. Upon deing that, you are asked for the
nusber of players. I prefer to play a human; sainly because it’s an easier epponent {bsuallyd. Next you are asked for the
nusber of stones {explained later} that'you want, This is 4 nusber from 3 to B or 3 randos asount, Finally, you are given
the choice of which player soves First. 1 know sose of the strategy of the game, and I can see no resson to want to aove
first or second. Now the gawe begims.

On the screen are 6 “rups® and § *goal” for each player. Player 1 has the bottos row ang the right goal, and the second
plaver/tomputer has the top row znd the left goal. Each cup holds a certain nuaber of stones, as specified in the beginning.
You can play with joysticks or the keyboard. Each player is represented by an orange marker, which surrounds the cep, The
idea is to get as many stones in your cup as possible.

The rules for acheiving this aren’t very difficult. You move the stones by noving to 3 cup and pressing FIRE. Then, the
sarker picks up all the stones in the cup, The marker moves towards your goal, depositing one stone in each cup it passes
over, 1f there are sore stones left after the goal is reached, then the marker moves to the sther player’s side and continues
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q0ing around the board, If you make it to the goal with ao stones left in the sarker {for example, you sove one stone froa
the cup next tu your goal), them you may go agais. If vou agve gne sione into an espty space, them vou gel all of the siones
from the ogponent’s cup ocpposite of yours into vour scal. This provides a good amount of actico,

There ic 2 domo mode if you want to see how to play. There are also several levels of play {but [ can't get past 20,
Al of this aakes for & great game. 1t isn’t one of those games where after you lose or win you want to oo on to samething
else. [t is available in Triton cataloss. BUY IT!

EThis article/itea coses from the Janeary 1991 iscue of BITS, BYTES PIYELS (Charles Geed, editor}, the newsieiter of the
Lima OH 39/4A User Group, P,0, Box 647, Venedocia, OH 45894

ABOUT SPEECH

By Ron Albright

The more @ read about the "new® developaents and software for other sachines, the sore 1 iepressedf/infuriates 1 berome
with Texas Instrusents. Whether you realize it or not, TI was light-years ahead nf the reaainder of the home computer
industry in virtuaily everything except, of course, consuser sarketing and common senze. One of the features which remains
the industry leader and is, at the same tise, the most neglected and overlooked feature available for our asachine is the
text-to-speech access. With the speech syathesizer and the Terainal Emulator II cartridge for disk-based text-to-speech
progras for XBY, you have a feature unrivaled on any other aschine, Sure, others have “speech® and Sose even boast "unlimited
vocabulary®, but, if yoo ever heard these facilities on ancther sachine, you realize how Far ahead 71 was {and still is) in

synthetic speech. What I would like to do in this article is to give you an overview of speech synthesic an the 11 and,
hopefully, revive suge interest in this incredible facility,

The chip used in our speech synthesizer is the TH§ 5220, & P- channel MOS device packaged in a 23-pin DIP. 1% is a
secpnd generation speech chip, which followed the TMS Si00 used in the Speak and Spell toys appearing in 1977, While the M3
3220 iz capable oF all three types of synthetic speech {linear predictive coding, wave-fora sodelation, and
phoneme-stringing), our machine uses the sost eeeory-efficient fors: linear predictive coding, or LPC {but has the capability
for allophone-stringingd, LPC in our machine requires & ssall amount, Ik of semory, to hold the 128 allophone library, 7K to
acronodate the £50 rule test-to-speech set for translating English-lanquage text into allophone equivalents and for contouring
inflections with the heip of pitch sodifiers to ezake the speech more natural. The allophone librarv and the reles for
stringing thes are held in the TE II BRON chips, The synthesizer holds the speech chip and the resident spesch vocabulary
{gemory location »>3000). The system is rof perfect (as you say have learned hopefully by experience) but evem with this sazall
ROM requiresent, TI achieved 92% tramsiation accuracy, Yeu can correct the remaining 3% with changing text.

Let us digress for clarity. OF what do we speak when we discuss allophones? Allephones are the sost fundamental of &ny
of the other linguisiic cosporents, including phaneses, diphenes, and sorphs.  An analysis of the tnglich lznguage shows that
about forty allophonic sound characteristics can provide the needed variations for all 45 standard phonemes. For example, the
ptonese for the letter P in English is rounded and aspirated in the word "Poke®, rounded and unaspirated in *Cpoke?,
aspirated in "Pie”", slightly aspirated in "Taper®, released in *Appetite’. These acoustically different *P*’s -sp-ralled
voiteless bilabial steps - are allophonic variations of the phomese "P*. Thus, allophonic speech produces better quality than
phonemics because the alluphanes provide the most of the subtle variaticns each English phonese can BnCG#pass and wse each
varigtion in the appropriate relationship, Phoresic speech sounds echanical and is lieited, Allophonic speeck is such
better though still not parfect...the transition between allophones make the speech sound wennatural and intonaticns are

characteristically wonotemic,  But allophonic epeech is an ideal comprosise based on size of vocabulary, sesory requiresents
and quality and versatility of speech.

5o, knowing that we use an allophone speech sysiew, how does it work? In general, text froa kevboard input is converted
into the appropriate allophanes which are then converted into LPC data which activates the TS 5229 tp gererate isscdiate
speech, Well. it’s not quite that simple, For the text to be converted to the “appropriate® allophones, rules must be
applied: 640 rules, to be exact. The rules, based on a US Mavy laboratery systes are comples to say the least. For exasple,
in the process of translating the word "space", the sllpphone-stringing algoriths locks first at the "s® and supplies a
initial allophome for /s/. But for the "p" it finds a rule where the left environment is an *s®, Also, since the *p" is not
a final sound, the algoritha translates the "p* accordingly. Next the rule is invoked that applies to an “a* where the
right-cided environeent consists of z single tonsonant and the word ends with a word-final silest “e". This rule selects the
appropriate “long-a® allophone. Finally, the rule tor the “ce” inserts an /s/ component in the allophone string to replete
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the *c* in the text: the rule says the "e" is silent. As we have ctated, 72% pf the tize the rules work... not bad? Cozpount
words give it protless, often easily corrected by hyphenating...e.g. "Base-Ball®.

Not only does the 71 system comvert text to cosponent allophones, it also, through the rule set, translates secondary and
primary speech-stress points into pitch veriations. Contcuring algorithes divide sentences into two major stress grofile
types: a falling sode where the pitch levels drops follewing a primary stress point {as occurs in a normal sentence making a
statesent), and a rising mode which occers in sentences terminaling im a question mark. This adds svem more normal quality to
speech. Remeaber how many tises you have hears *Ready to start?®...Motice how ihe pitch varies in a rising tone on start’,

50, in all a very comples systea that the TI engineers gave us. We have sparse but utilitarian documentation in the It
I1 mamual. It discusses, ever so briefly, how to access both *OPEN 31:"SPEECH", DUTPDT* and the allophone litrary dgirectly
through "OPEN #t:*ALPHON INTERNAL". It briefly defines the manual override feature to vary pitch and slope through the */f31
YY®. Perhaps this feature deserves sore comaent,

You can vary greatly the pitch and siope of speech through the use of the //XX YY comeand, 1 have hears 2 sparse few
prograes where the cosputer actually sings. The sost recently published was the "ABL Song” seen in the Tigercub Tips (Jiam
Peterson, Tigercub Softeare, 156 Collingwood Ave., Colusbus, Bhio 43213), Look at the program and see how Jia changes the
piteh and slope to produce synthetic singing! The key Formula is one where the slope is calculated froe the set piteh  through
yisioped=iuipitehb/10).  We are tocld in the manual ip.34). that this gives the best results. 5o, by changing the pitch to
sipulate singing of notes and adjusting the slepe by this forsula, we can approach singing. Further, we can set stress points
in our own ted by use of * “{sets primary stress point in a senience),” ®(sels secondarv siress points within a centence, and
"3* (shifts stress points within a word), S0, we need not rely on the 92% accuracy T1 accoaplishes with the rule set,,.we cam
achieve rsslise approaching 1001 with manual sysbals placed within our fext!

Through  “UFEN #1,°ALPHON", INTERNAL® we can access the 125 3llephones (bet we said 128: 124 and {27 are pauses) in the TE
11 GROM library, They are listed in the manual with a rather cpartan descripiion of their use. They are strung together as
CHRE statements: CHRE{10)LCHR${22}RCHR$X)...etc.  fgain, we are allowed to change pitch and slape through manual input by
sending & CHRE(ZD2)AEHRE(XX}, where the varizble "¥3* following the CHR$(252) sets a new pitch and CHR$(2TIIACHR$IYY) mhere
CHR${23l) changes slope to the following CHR$(YY) value. GStress points can be set with CHR${252){Primary stress with rising
contour, CHR${254) (Primary stress with falling contour) and CHE$(249) {Secondary stress point). While you can change pitch and
slope of allophones, the only way 1 know of to increase the durstion of the sound is te string allophones, i.e.
CHR® (RIACHRS {N}XCHR$ N} o increase the duration of allophore "MY three fold. A way to implesent the RPTS function in Basic
would do the trick,

DISKS AND SUCH

The diskette used on the Home cosputer Disk Peripheral has the following spectfications:

Capacity: 92160 bytes per disky 2304 bytes per tracky 235 bytes per sectory 9 sectors per track

Encoding sethod: FM Single Densitv Recording

Mini diskette type SA 104 (ANSI standard 5.25")

The specified diskette contains a total of 360 sectors of 234 bytes each. In the rezainder of this chapter each sector
will be addressed as if the diskette was a linear medive, i.e. track 0 sector 0 will %e gesignated “sector §°; track 39
sector 8 equals "sector 359°,

The following section contains a description of the logical structure on each disketts in terms of records.

Physical DBiskette Foraat:

The general diskette format weed in the T1-99/4 Disk Peripheral is the following:

Szctor 9 contains the Voluse Inforsation Block {VEB). This block contains seneral information about the diskette jike:

~ VYoluse Name
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Nugber of available #llocation Units

Number of sectors/track

Allocation Bit Map

Sector [ contains pointers Lu file descriptor records.

Sector 2 thru 359 rontain File Descriptor Records and datz blocks.

The File Descriptor Records comtain general information about the file, such ac:
File name ’
Fite status data

File data arcess blpcks

Velume Information Blngk

As mentioned previously, this block cortains gereral inforaation zbout the diskette. # aore detailed descriptiom of each
entry and its rontents will e given in this section.

Bytes -9 contain the voluse name of the disketts. The voluse name can be any cosbination of ten ASCHI chavarters,
except  for the space or period {°.") characters and the null rharacter (ASCII code 03. The nase is space filled to the right
in case of less than 10 characters. The voluse nage sust contain at lsast one non-space character,

Bytes 10-11 give the total nuater of allocation units (AUs) on the volume. This datus should match the allpeatien bit
23,

Byte 12 indicates the nuaber of sectors per track.

Bytes 13-15 contain the ASCII code for "DSK®, which is used by the disk sanager scftware to check if the diskette has
been initialized.

Byte 1b rontains the ASCIL cnde for *F* if the distette is protected {a protected disk is aleo called 3 proprietary
disk), otherwise this byte contains a 320,

Byte 17 indicates the number of tracks per side,
Byte 18 indicates the nusher of forsatted sides on the diskette.
Byte 19 indicates the density of the diskette,

Bytes 20~35 are reserved for future expansions like date and tise of crestion, In the current version of the disk
software these bytes are set to zere.

Bytes 56-255 contain the allocation bit map. This 200 byte map ran control up to 1600 2%4-byte records {total
controllable storage capacity = 400K byles), which sake it useable for a couble density, double sided disketie. The disk
allocation systes uses a conventicnal sethod of ailocating disk space called Bit Maps. Each bit in the bit aaps represents

one sectar on the disk. A logical one in the bit maps seans that the torresponding sector has been allocated. & 287 seans
that the sector 15 stiil available,

The volume nase can be used as an alternative to the actual disk drive nase, i.e, ‘the yser can specify a disk drive in
rither of the following ways:

bSK.volrame. filepane or DSKn.filename
If the voluee is specified, rather than the physical drive number, the systes will look in Sequence an every drive ip the

system, until it finds the specified voluse. If sore than one volume of the same nage exists, the drive with the lowest drive
identification nuaber will be assigned,
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File Bescripter Index Record

The File Descriptor Index Record contains up to |27 two byte entries, each poirting Yo a file descriptor vecord. These
pointers are alphabetitally sorted according to the filenzze in the associated File descriptor record.  The pointer list
starts at the beginning of this black, and ends with a zera entry. :

Since the File descriptors are alphabetically sorted in this block, a binary search sethod can be used to find any given
rilenane, limiting the maximue nueber of disk searches s 7 if gore than £ files are defined. In general if between 243 (k-1}
and 28N files are defined, a File search will take at eost N disk searches, 7o obtain faster directory search TESPORSE
tires, the systes will prefer to aliocate data blocks in the area above AU nusber 34, Only if no AU can be allocated in that
ares ill the disk data block allocator start allocatisg blecks in the AU area 2-33.  °

File Descripter Records.

The File Degcriptor Record {FDR) contains gemcral information about the associated file. ALl the information the system
needs to kaow to access and update the file has to be contained within the file éeseriptor record

The physical layout of an FOR is:
Bytes 0-% contain a filenaee up to ten characters in length

Bytes 10-11 are reserved for future evtersion of the nuaber of data chain pointers through linkage to a2 data chain
pointer dieck chain. In the current version these bytes are aiwavs 0.

Byte 12 contains the file status flags. These flags are to be interpreted as foilows thit © is the least significant
bit):

<=

! Program/data file indicator 0 = Data file 1 = Program file

-

: Binary/ASCII data 0 = ASCIT data (DISPLAY Filed | = Binary data {INTERMAL or prograa file)

2t Reserved for future data type expansion

£d

i Protect flag 0 = Mot protected | = Protected

i-t: Peserved for future expansion

7: FIXEDSVARIADLE #lag 0 = Fixed length records | = Variable length records

Byte {3 contains the nusber of logical records per Al

Bytes 14-15 contain the nusber of logical records allocated on Level 2 (235 bvte recorgs).

Byte 16 contains the EOF offset within the highest physical AU for variable length recerd files and pragraa files.

Byte 17 contains the tegicak record size im bytes. In case of variable length records, this entry will indicate the
maxisum allowable record size.

Bytec 18-19 contain the rusber of records allocated on Level 3. For variable lesgth records, this entry is replaced with
tke nueber of Level 2 records actually used, {MOTE: The bytes i this entry are in reverse order.)

Bytes 20-27 have heen reserved for futvre expansion. They will be fized 1o O ir this impleaéntatinn of disk peripheral
software,

Bytes 28-135 contain three byte blocks indicating the clusters that have been allocated For the file. The first 12 bits
in each entry indicate the address of the first AU in the cluster . The second 12 bits indicate the highest fogical record
affset in the cluster of contiguous records. This indication has been chosen, rather than the number of data-records inm the
chaimy, since il reduces the amount of compulation requived for relative record file access.
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SKTDP PUBLISHING 2 PAGE PRO

By Boe CrrMaRMNY

EaHEE BBRD IE JUST ABOVT THE ELOSEST THIHE TO A TRUE
DESKTOF PUBLISHING SYSTEM FAR OUR "gORPHAR!Y THARAT THERE 15
BROUNEe- 17T NLLOMNS OME THO COMBIHE DIFFERENT SITED FOHMTS:
FICTURES: HAND MANIFPULRBTE THEM 7O CREATE IHNDY VEDURAL PASES OF
H DOCUMENT: THERE RRE SOME LIMI TRTIONS! FrrRST THE FAGE SIZE
IS 60 COLUMNS WIDE kD 66 LXrmES FROM TOPF T sOrTomM.e THE
OTHER REESTRICTION IS THRT YOU CHH DMLY USE DNE LARLGE FONT
AND DHE SMALL FONT PER PRAGE- ONM THE OTFTHER HRAND: THE DCDMMANDS
HRE JUST LIKE TI-HRITER FDR TEXT MAMIPULRTT O RHND YOU CHRHM
USE RS MANY As 28 PICTURES PErR PRAGE!

Yauv can Awsno USE THE LIHNE CHRARRARCTERS TO BOX
TEXT TO CRERATE OTHER EFFEDCTS IF YIOU MNI SH- 2

IM HLL.y YOU CHN oD SOME IHTERESTING THI NG
WY TH Phaces Pro-

gall] ERM EVEM S E PICYTUREL (IH THI = EASE GI A ANT
LETTERS TH CREATE AN EFFEDRT SIMILAR TO R
ODRCUMENRTY EREATED IN MEDIEVEL TIMES BY MIORKS In
ONE OF THE MANY HMONASTARIES THRT EXISTED THEM.
THESE PIDTURES COME FROM MANY SDURCES BUT THE
LARGEST IS PROBRABLY THE TI-ArRTIST INSTRRCES.
IT IS5 ERASY TH COHVERT ONE (or MOrReEY> TI=-ARTIST

InRsSTANGES 2MTO THE FORMAT THAT PRGEE Prn wsES.

IN FRAERT: THERE IS R BUILT=IN CONVERSIDN PROGRHEM
TH DO JUSY THARAT: ANOTHER SDURCE DF PFICTURES (THE %YYymuw 3.
FRCT}) HRE THE MYRIRD DF TIPS rzvLes- THEY EAN BE CONVERTED ns

HWELL NI THHUT DIFFIDULTY BY A CONVERSI OH PROGREAM. Sno: TWERE
ARE PROBRABLY MORE THAH 108: 880 PIicCcTuRE=S THRT YOU CARAN COMBI HE
HITH FONTS TO CREATE FAGES OF GRAPHICS AND TEXT-

OHTS ARE JUST AS EASY TH FIND- THERE 1S AR
FROGRAM T COHRVERT SO0TH LARLGE HHD SMALL
TI-ARTISY FONTS YNTNn PaAceE Prn FORMHAT . Hi vm
LITERMLLY HUNDREDS OF FOHTS AVAI LABLE FOR THE
FTI-ARTIST PROGRAM IT IS UNLIKELY THRT YOU MY LL
EUECR RUN OUT OF FOHTS To USE MHILE LCRERARTING R
SERIES nF PAGeE PrRn pRGEs. THE oLy LIMITATIONR
S5EFMS T BE THE IMAGINRTIDN OF THE UsERrR-: In
FRIT: THE LCOMEBINATION OF TI=fivrist+ nuo Paoe
Pro SeEEmMs To BE RLMOST UNBERTHELE.

ﬁHITH PRGE PrO: vyou CHN FPLHACE PICTURES HHEREVER YOu
™ENT THEM DN THE SLCREEHN RHD EVvVEHM IHEDRP“RHTE L-ARAREEL.5 ME THIN
THE PICTURE ITSELF.
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%EREHTIME LHARGE PICTURES FROM SEVERAL SMALL PIDRTURES
JUST AS EARSYs THE ""ePRRTY!"" PICTURE OR THE DOVER OF LHAST
MONTH 5§ HEMWMSLETTER MWMAS RETUALLY SIX. SEPERBTE PICTURES PLMA
TRGETHER TH FDORM B LARGE PICTURE. IT LERADS TO SDODME VERY
IMNTERESTIHG POSSYIBILITIES. HAoawWm ABEOUT A STRIMNEG DF PIDTURES
FORM R MIORD =" LIKE THOSE BELDOM:

ﬂp‘ COURSE TF YOU EREARTE A TEXTFILE THRT I= 6F DoruvMN=S
MIDE YOU CRM IMPORT IT DIRELTLY INTO R PRGeE PrRo PRGE- You
EOuUL.D ERERATE YOUR TEXT MITH TI-HrryvyeEr or F*HEB AnD THEN LORD
I7T 1WTO PRGE FRO AND RLTER THE FOHNT THO SUIT YAOUR MHIMS- In
FRET: IT HWOULD PRIOBABLY BE FASTER TO DI I T THHT HMARY SIMIE
BEOTH HARE FRASTER WHEN THE SDREEN SCROLLS THAM 15 PAseE Pro.

EETTEHHEHBS: INVIOILCES? AND DOTHEK DDODCUMENTS RBEE HLL.
HWITHIN THE CRAPHEBILITIES DoF PRceE PrRDO- THERE RRE EX*ARMPLES OF
EACNR IHODIWLUDED HITH THE PREOGRHAM- In FRCT: THERE IS5 EVYvVEN R
UTILEITY INOCIL.UDENR T DREMRTE MULTI "ODDRLUMN TEMT LXIKE TOY X ND S
I MAGRZIMNME RBRRTILCLES AHD SOME NEMSLETTERS-

i- HOFE THRT vYOU WILIL TRAKE H LONLG: HRAERED LOOK BT PRoE
PRO IF vYOU ARE CONSIDERING A GRAFPHICS UTILITY. IF YOou
COMEBINE IT WITH FI=ArTISTY ANp F’ WEB: yDUu AN CREERTE BLMOST
ARY TYPE DBF DOCUMERT ¥YOU WISH. BeEsipeEs: THeE TIPS FIiLES RRE
FUBLIC DOMAIN AND THERE SEEMS TO BE AH ALMOST UNMLIMI TED
SUPFLY OF FPIDTUEREES HRVHRAILAEBLE.

mHFEE v vow GET PRAceE PrRo? AsScnro SorrmaRre mMmHMEKETS FPFREE

Pro awnD SEVYERHAL OF THE AUXILIABRY UTILITIES THRT G0 RLOHNG
HMETH I T

LN R .
(I AT N ERY D
. ——— 10

E ....3,., = HALL DF OUR HEMSLETTER EDYER SHEETS  BHD
THESE THMO FPRAGES? ARE DONHE WITH PASE Pro. IT TAKES RANYMWHERE
FROM 15 MINUTES UPFP TO COMPOSE RAND FRINT R PRGE DEFENDI NG DM
HOW COMPLEX IT XS o
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NANANRDVARK

100 b asppiasnang i

' RADVARK 1
120 ' & gy ¥
130 ! & PATRICK PELLETIER 3
180 ¢ 1brorasass iy

1501

160 ! 99ER YERSION 2.5.1%B
170 ¢

180 CALL CLEAR

190 DISPLAY AT(2,11) 1 AADVAR

K

200 DISPLAY BT {4,5):"BY PATR
ICE PELLETIER®

210 DISPLAY 4T{ g, 1)

DY JEU ITHE GOAL nFe

220 BISPLAY AT(10,1):"EST DE
BANGER t THE GAME Ig®

230 DISPLAY ATH12,13 1 %LA Hoy

RRITURE & 7B FAT TyE®

240 DISPLAY RTELS, §) s RVANT

D*ETRE 1 FOOD REFORE”

250 DISPLAY AT{Y4, 1)1 "HANEE,

1 BEING EATEN®

250 DISPLAY AT{23, 410
UNE CLESFRESS &MY KEY®

27¢ DALL KEY(O,K,8): IF 5=0
THEW 770

230 AH=99 :: AV=104 12 TIM=O
0 DEUF=2 13 ANT=25

290 CALL CLEAR 13 CALL MAGHI

F¥i4):: CALL SCREEN(B}

1LE BHT

TRPED

300 CALL CHARIZE,*00%}'REPLA !

£t

310 CALL CHAR(97,"00%)

320 CALL CHAR{9s,*1B1R181515
161918*%)

330 CALL CHAR(78,"1818131FIF
06"}

340 CALL CHAR(9%,*0000GOFFFF |

00"}
350 CALL CHAR{109,
a81a1818%)

"H00G0FRF

360 CALL EHAR{101,"181B18FAF

BR00000

310 CALL THAR(I02,*0000001F}
Flataia")

380 CALL CHAR{103,*03040C
050C030")

390 CALL CHAR (94, "RRSSALSSA

JEAASS")

400 CALL CHAR(112, 080000000
Gro3azce:

410 CALL CHAR(120,729704010}
BIFSF12%)

183
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EDFFFF®}

430 CALL £BLOR(Z,13.8)

440 CALL CHAR{128,"031907001
FIET0210306000000000000671F3
FFFFFFFDDO1A300000000009906"
)

430 CALL CHAR(132,*30C0FoFaF

' CFFBFLFETO000000000000060000

B1970ECCO8000000000006000060*
)
450 CALL CHAR{135,70C05071D3

i FT320212300000000000000C7(F3

FFFFFFFBDEL8300000000000000"
)

470 CALL CHAR(140,"BOCOFOFaF
LFFDFLFE7O000000000000000000
DO008000COFOFEOO0DO000000000

S

43¢ CALL COLOR¢1,8,8)

490 CALL COLOR{8,7,3,%,7,1,1

052,410, 0

500 CALL HCHAR(1,1,32,748)

S0 FOR I=9 70 24 52 CALL HC

HARCE, 1,943 HEXT 1

520 RES?%RE 766

30 FOR §=9 70 22

340 REARD 11%

o0 DISFLAY AT, 1):22%

EIT I

G60 CRLL HCHAR(B,1,80,32)

5T0 FOR 1=3 T0O 7 »: CALL LOL

OR{Y,2,8)3s REXT I

990 CALL HCHAR{10,3,1i12):: C

ALL HCHAR(Z2,3,112,5)

G99 FH=22 11 FV=30

600 CALL HEHRR{FH,FV,120)2:

EALL HLHAR{2,2&,120,5)

61¢ CALL SPRITE{#1,128,3,AH,

AY, 2,132, 5, AH, AV+30)

620 DISPLAY AT{Z,11)BIIELT):
*ANRDYARK™

£30 CALL 30YST(L,1,Y)

630 IF X=-4 THEW LET FV=Fy-1

5070 780 '

550 IF 1=4 THEM LET F¥=FV+]
11 BDT0 B40

Ab0 TF ¥=4 THEN LET FH=FH-1
11 bOTO 900

&70 IF Y=~4 THEN LET FH=FH+}
12 BOTD 970

689 IF TIM»=3 THEW LET TIK=0
:: bOSUR 1230

590 5070 430

TN

.

-

[, Y

Fage §

¢ 420 CALL CHAR(40,"8454A445ED |

Tﬁﬁ DQ?A HhAAAAAAAAAA$AAAhAA

AAAAAAAAAAN lisAAkAAAAAA;ﬁAA
L3

AEAAARNAARAAANG

THG DATA *“4556355885558888%
$$$$$$i$$.&l‘ EA'\AA.&*A;\;A/‘-;A&‘
ﬁA$&A$AA$AhI

T2D DATA ®essngggrgrrgrngang
AAESEEEEAT A M8 SS
sA?A.ﬁA.ﬁ*Aiaa AR

T30 DATR HARARgAAgARAEAgAey
e R e

AAASAAAAAASAAAI

740 DATR "rorsgigryrng gagis
ihhh’*ihAAl!lhAAAAAAA$A$$AsA
$.‘|.R$A$$$AAAAP\'

T30 DATR arssansrseigggggs

$$$A$AAAAAI’lAhAﬂAAAAAAA:ﬁ,A

AAA;&AA’AAAAAI

740 DATR
$AAA!‘$A;‘U‘HAAAAAAAAAAAS“A
AAAEEES5S4540

770 DATA "ARA®, "HHH*

780 CALL GCHAR{FH,FV, 41X}

190 IF $X=36 THEN GOSUE 104
600 IF 1X=9% OF XX=3Z THEN L
ET Fy=Fy+t

310 IF XX=112 THEN LET Fy=FY
+#} 1 BOSUE 1GBO

820 TIN=TIR+L

830 6OTD &80

840 CALL BCHAR{FH,FY. I0)

aaaaaa ﬁnnﬂnn,n;ﬂnﬂn

850 IF 1Y¥=34 THEW GOSUD 1950 !

B89 IF XX=32 OR XX=94 THEN L
ET FV=FV-1

870 IF XX=112 THEN LET Fy=Fy !

-1 ¢: BDSUE 1480

B8O TIM=TIM+|

890 60710 680

700 CALL GCHARIFH,FV. XY}

910 IF $X=36 THEW GOSULE 5046
920 IF ¥X=32 DR 1¥=94 THEN L
£T Fi=FH+t

930 IF ¥X=112 THEN LET £3=rH
+1 11 GOSUR 1080

940 IF TY=94 LR ¥X=0B8 OR ¥y§9
T O0R X1X=190 0R YX=10) OF ¥1=
103 OR 1X=103 THEN LET FH=FH
¥t 11 GOSUB 1190

950 TIM=TIN+Y

250 6O0TH 630

970 CALL BEHARCFH,FY XX}

93¢ IF XX=3&6 THEN GOSUS 1079
Y90 [F XX=32 OR 3¥=94 THEN §
H=FH-1
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1000 IF (X=112 THEN LET FH=F
H-1 =2 BOSUE 1080
1016 IF XX=96 DR 11=98 1% 1Y
=37 OR X¥=100 Ok XX=101 @R }
17102 OR ¥¥=103 THEN LET FH=
FH-1 2 GOSUB {150
1026 TIMN=TIN+1
1030 BOTO 480
1030 CALL HCHARGFH,FV, 12005
CALL HCRAR(FH,FY+1,3h0%:: (A

: LL SOUNB{-100,4000,0,8000,0)

r: RETURN
1050 CALL HCHAR (FH, FY, 120}
CALL HCHAR (FH, FY-1,3882: E4

! 1L SDUNDI-106, 4000, 0,B884,0)

11 RETURN

1060 CALL HCHAR(FH,FY,420)::
CALL HCHAR(FH+i,FY, 3pds CQ
LL SDUND{-100, &000 ﬂ B0D2.0

1t RETURN

1070 CALL HCHARCFH,FV, 1900
CALL HEHAR(FH-1,FYV, 38831 CA
LL SOUNBI-100,56000,0,8090,0)
t1 RETURK

{950 CALL SOUNDI100,3800,0)
¢ CALL SOUNBZ100,1008.0)
109G LET JEUF=0EUF+1

1100 CALL HEHAR$2,0PUF 8T}
1110 CALL HCHAR{FH,FY,34)
1120 IF DEUF=7 THEN 2140
1130 FH=22 11 FY=3) 1: OBt

HEHAR{FH, FY, 1203

$140 TiM=9

1150 RETURK

1160 CALL EEHER!AH+1,EB,EI}
Y70 OIF XI=17) THEN 50518 1
0

1180 RETURM

1196 CALL SOUNDI100,118,8)::
CRLL SOUND{100,500.0)

1200 LET ANT=ANT+!

i 1210 CRLL HCHARYZ, ANT, 3%)

1220 B5UB 2280

1230 TIM=g

1240 IF ANT=3D THEN &0
1759 FH=22 1: FY=30

1260 CALL HCHAR(FH,FY,120)
1270 RETURN

1280 RANDOMIZE :: TOMG=INT(R
ND$9) 1

1290 ON TONG GOSUB 1890,1820
1840, 1860, 1820, 1900, 1929, 19
40,1940



1300 REM

1310 FOR I=1 TO §3

1320 READ AR,BB,CC

1330 GOSUB 1160

1340 CALL HEHAR(AA+1,B8,C0)
1350 NEAT I

1360 ON-TONG GOSUB 1980, 2000
, 2020, 2040, 2060, 2080, 2100, 21
20,2140 -

1370 CALL SOUND{1500,-5,10)
1380 FOR =1 78 13

1399 READ AR,B8,EC

1400 CALL HCHAR(AA+1,BB,CE)
1410 NEXT 1

1420 GOSUR 2340

1430 RETURN

1440 DATA 20,18, 35,19, 14,38,

18, 14,35, 17, 14, 36, 18, 14,3, 1
5,14, 3, 14, 14,34, 13, 14,34
1450 DATA 12,14,3b,11, 14,3,
10,14,36,9, 14,36,8,14,35,0,0
0,0,9,0

1460 DATA 18,20,35,14,19,3,
14, 18,36, 13, 18,36, 13,17,38,1
3,16,34,13,15,38 .

1470 DATA 13,14,36,12,14, 38,
11, 14,36, 10, 14,35,9, 14, 36,8,
14,36,0,0,0,0,0,0

1430 DATA 10,24,34,10,23,36,
10,22,34,10,21,36,10,20, 36, 1
0,19,36

1430 DATA 10, 18,35,10,17, 35,
10,16,36,10, 15, 36, 10, 14, 34,9
,14,35,8,14,34,0,0,0,0,0,0
1500 DATA 10,4,34,10,5,35,10
+6,38,10,7,36,10,8,36,10,9,3
6,10,10,3

1510 DATA 10,11,38,10,12,38,
10,13,36,10, 14,36,9, 14,38, 8,
18,35,9,0,0,9,0,0

1520 DATA 12,8,36,12,9,35,13
+9,34,13,10,36, 43,11, 35,13, 4
2,3b,13,13,36,13, 14,36

1530 DATA 12,1%,35,11, 14,36,
10, 14,36,9, 14,36, B, 14, 3b,9,0.

,0,0,0,0

1540 DATA 15,%, Sb 15,10 36,1

4,10,36,13, 10,35, 13, 14, 36,12
J11,36,11,11,36

1550 DATA 10, 11,36, 10,12,36,
10,13,36,10, 14,35,9,14, 34,8,
14,3&30,0’0’0’0,0 )
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1560 DATA 13,7,36,12,7,36,12
&

1570 DATA 10,10,36,10,11,36,

10,12,36,10,13,36, 10, 14,36,9
2 14,35,8,14,36,0,0,0,0,0,0
1580 DATA 18,15,36,17,16,35,

§hy 16, 30,15, 16,35, 14, 16,34,
"3,16,34

1590 BATA 13,15,36,13, 14,35,
12,14,36,11, 14,36, 10,14, 38,9
,14,35,8,14,36,0,0,0
1600 DATA 17,11,38,18,11,38,
15,11, 38, 15,12, 38,15, 13,36
1610 DATA 15,14,35, 14, 14,34,
13,14,36,12,14,36,11, 14,36, 1
0,14,36,9, 1%, 34,8, 14,34, 0,9,
0,0,0,0
1620 DATA 8,14,96,9,14,%6,10
S48, 98,14, 14,9,12,14,96,13,
14,9
1530 DATA 14,14,95,15, 14,9,
16,14,96,17,18,9%, 18,14, 96,1
9, 14,96, 20,14, 9,21 14,95 0.
0y050,0,0 . .
1680 DAT B, 14,95,9, 14,96, 10
(18,96, 11, 14,9, 12, 14,9, 13,
£4,98,13,15,99, 13, 16, 99, 13, 1
1.79 .
1650 DATA 13,18,100,14,18,98

414, 19,99, 14,20,99,0,0,0,0,0

0 .
1660 DATA B,14,95,9,14,95,10
18,36, 10,14,98,10,15,99, 19,
16,99,19,17,99, 10, 18,99, 10,1
9,99

1670 DATA 10,20,99,10,21,99,
19,22,99,10,23,99, 10,24,99,0
10,0,0,0,0

1680 DATA 8,14,96,9,18,%,10
,14,101,19,13,99,10,12,99,10
,11,99,10, 10,99

1696 DATA-10,5,99,10,8,99,10

'?Wd%hﬂﬂﬂﬁﬁlmh.

9,0,8,0,0,0,0

1700 DATA B,14,95,9,15,9,10
14496, 11,14, 55,12, 14,95,13,
14,101, 13,13,99,13,12,99,13,
11,99,13,10,9% -

1710 DATA 13,9,98,12,9,100,1
2,8,9%,0,0,0,0,0,0

1720 DATA 8,14,95,9,14,75,10
(14,101, 10,13,99,10,12,99, 10
W, 102,11, 11,9
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1730 DATA 12,11,96,13,11,101
13,10, 102,14, 10, 94,15, 10,10
1,15,7,%4,0,0,0,0,0,0

'l?‘o nﬁ‘ﬁ 3,1‘39&,9,14,95,10

,18,101,10,13,99, 10, 12,99, 10
111,99, 10,10,99,10,9,99,10,8
,102,11,8,9%

1750 DATA 12,8,101,12,7,102,
13,7,9,6,0,9,0,0,0

1760 DATA 8,14,96,9,14,9, 10
, 18,98, 11, 14,96,12, 14,94, 13,
14,93,13,15,99

1770 DATA 13,158,100, 14, 14,9
,15,16,9, 15, 14,96, 17, 16,9,
19,15,95,0,0,0,0,0,0

1780 BATH §,14,96,9,14,95,10
214,95, 11,18,96,12, 14,95, 13,
14,95, 14, 14,95, 15, 14,101, 15,
13,99,15,12,99

1790 DATA 15,11,102,15,11,96
,17,11,96,0,0,0,0,9,0

1800 RESTORE 1620

1310 RETURN

. 1820 RESTORE 1&40

1830 RETURN -
1840 RESTORE 1660
1850 RETURK

1860 RESTORE 1680
1870 RETURM

1880 RESTORE 1700 -
1990 RETURN -
1900 RESTORE 1720
1910 RETURN

1920 RESTORE 1740
1930 RETURN

1940 RESTRRE 1740
1950 RETURN

1960 RESTORE 1730
1§70 RETURN

1980 RESTORE 1440
1990 RETURN

2000 RESTORE 1450
2010 RETURN

7020 RESTORE 1480
2030 RETURN

2040 RESTORE 1500
2050 RETURN .
2060 RESTORE 1520
2070 RETURN

2080 RESTORE 1540
2090 RETURN

2100 RESTORE 1540
2110 RETURN

2120 RESTORE 1580

WM me wm mm mm mm mm ome mE = mm em mw e M me me M= nm == mw = e = mm =T we

2130 RETURN
2140 RESTORE 1600
2150 RETURR
2060 CALL CLEAR &1 CALL DELS
PRITE{#1):s CALL DELSPRITE(H
2

2170 CALL CHARE14,"720BOCIF
IF3TIFOFIE4LAFS32519020C8000
H0000000000000FOFCFEFEFRSOCF
"

230 CALL SPRITE(ii 128,5,49
180,32, 132, 5,49, 207)

2190 CALL SPRITE(43,140, 14,1
08,180} '

7200 CALL EOLOR(S,2, 1}
2210 DISPLAY ATib,5)1ANT=25,
" ANTS

© FOURNES®
2220 DISPLAY AT{5,S):0EUF-2
 "FOBD 4

NOURR' TURE®
2730 DISPLAY AT{21,1): TAPEI
UNE CLEF1PRESS ANY KEYPOUR
ENCORE. ..+ T0 START
A AGRIN

2240 CALL KEY{0,K,5):: IF 8
0 THEN 2240
2750 CALL DELSPRITE{(ALLY
2250 BOTO 189

(2270 ENB

2280 FOR R=1 10 16 3 CALL P
ATTERN(91,135) s+ CALL PATTER
N{42,140)
2290 CALL 5OUNDI-1,3000,0,-8
0
7300 CALL PATTESNIN, 128)::
CALL PATTERN(32,132)
2310 FOR I=1 70 25 ::
2320 NEXT R
2530 RETURN

2340 FOR 1=1 T0 4 12
TTERN!iZ 14 ]
2350 EALL SOUND{~1,110,0,-8,
0}
7360 CALL PATTERN{32,132)
2370 FOR I=1 1925 31 NEXT I
7380 REXT |
2390 RETURN

REXT 1

CALL PR




