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I..Intrbductionf'

Braille language waetdereloped in 1829 by Louis_Braille, for.
. the purpoSe’of'making printed material available to the
blind. Braille characters are represented by a three byltwo
matrtx of dots. |

There are two accepted standards oijraille, grade 1
and .grade 2. English that is transcribed directly in a one
to‘One Kappirg of'English:éfmbols to Braille symbols.is
refered to as gradej1‘Brailie. The grade,T ievel of Braille
is not widely used® because the Braille material'wduldéeceupy
an excessive voiumé in most«instancesr The readinﬁ‘rate with
vgrade 1 Braille is also much slower than wlth grade 2
“Brallre. Grade 1 Brallle 1s however, useful as a learnlng
aid for new stud —of the Braille language. The second
level. of Braille contalns many contractlons and
abbrev1at10ns' this feature allows a faster readﬁ\g rate
than ‘with grade 1 Braille and also permlts a reductlon in
the physical volume of the materlal. ‘The grade: 2 level 1s
the accepted standard and is used in almost all commerc1ally
avallable Brallle materlal. |

The;p are many contractions and abbreviations
.;assoc1ated wlth grade 2 Brallle. T he exceptlons to the rules
“xgovernlng the contractlons and abbrev1at10ns are the main

source of dlfflculty in transcrlptlon. Transcrlblng Brallle

accordlng to: these restrictions regulres extensive tralnlng



‘and therefore limlts the generalvavallablllty of Brallle.

,’The remalnder of this the51s will deal Hlth grade 2 level
Brallle and all references to Braille refer to grade 2
’Brallle. An example of grade 2 braille and grade 1 Braille

is glven i flgure 1 (1) .
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Ihere are tuo methods -of transcrlption of Brallle in’
vuse today, human transcrlpton and computer transcrlptlon.;ii
E The problems assoc1ated wlth human transcrlptlon are, readlly
»apparent low volume, slow turn around»tlme, hlgh cost and
the nece551ty ‘to use“tralned personel.rThls last requlrement

: is*a.Significantfrestrlction; The~lack of Skllled |
‘trarscrlbers restrlcts the quantlty ‘of materlal fromxthis/
fsource. Human transcrlptlon 1s generally used where
<commerc1al materlal 1s not readlly avallable.,

Computer programs run on large malnframe computers and :
modern mlnlcomputers have 1n general made Brallle materlal |
more readily avallable to the bllnd however, tlme delay,

¢

experse and general 1naccessab111ty st111 are prevalent.,hv
'»’machlne that would transcrlbeAEngllsh to Brallle from an
hEngllsh text 1nput be portable, relatlvely 1nexpen51ve and
<cou1d be operated by any s1ghted or un51ghted typlst would
“'be a major advancement in helplng the bllnd to be mor e |
plndependant and self suff1c1ent " This machlne yould prove‘to
ke of benift as welI‘ to ‘the 51ghted person wantlng to'
'communlcate in wrltlng to the bllnd. :
ite purpose of thlS prOJect was to construct and
program a mlcroprocessor computer system that would gu.
. transcrlbe Engllsh to Brallle. The mach;ae is to produce
.Brallle at the grade 2 level with an acceptable error rate.A
The errors produced wlll be due to contraction and

AN

abbreviation rules being contraverned and this error rate
ra ' : -

vill be small in standard English text. For example the /

L
> )
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'_syllable"be' 1n bestrew 1s an allowable Brallle contractlon

‘.

»

7hovever,‘the algorlthm for thlS contractlon wlll not allow -

thls contractlon and the syllable"be' 1s<i¢ft uncontracted

T resultlng 1n the use of more space..The wor%;ls transcrlptgd

L , %M
w1thout error however. ;,N

s

R .‘\'-'d
The transcrlber should have the‘capablllty of belng

'fde51gred into'a compact portable machlne, and wlth modern

productlor methods should have a low final cost Thls the51s'

‘4“cdescr1bes such a- machlne and how 1t has been realli%d. Thls

\;'

machlpe Wlll be referred to as the. 'transcrlber' throughout.'

the rest of the the51s.
R "" e
' In ‘the constructlom of the transcrlber, a system u51ng

descrete loglc de51gn was not glVen serloUS consrderatlon‘i

'51nce a large number of compllcated dec1s1ons are needed to

1mplement the transcrlptlon algorlthms. The algorlthms of

.;transcrlptlon can most effectlvely ‘be executed by a computer

wlth an adequate 1nstructlon set 1n conjunctlon with,
1nd1rect 1ndexed addressrng. A mlnlcomputer such as the

Texas Instruments 980 or the DEC PDP 11 would have fulfllled

the software requlrements but not the constralnts on 51ze' o

‘and cost however a. mlcroprocessor could adeguately satlsfy
all these requlrements. At the start of thls prOJect there
were several mlcroprocessors to QhQOSe from but only one
‘that hag 1ndexed 1nd1rect addre551ng and the speed of - n
operatlon requlred thls processor was the MOS Technology
._BCSGSOO an - enhancement and 1mprovement of the Motorola M6800

mlCIOPIOCGSSOI -
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_ avallable for the purchase of a commercxal d velopment

: system. The development system cons1sts of: tw

parts; theh
'harduare and the software.(or monltor system):¢, |

| The hardware for the development system con51sts of a
_control board whlch was bullt at a component level and Wire
wrapped by hand Thls board was necessary s1nce at‘the start

~of the project a loglc analyser was not avallable. The.

.control board vas constructed u51ng tran51stor tran51stor

'1oglc (TTL) and is used to control the hardware operatlon of

€

the mlcrocomputer by u51ng the control 51gnals of the

”processor. The schematlc of the control~board’1s seen~inp

flgure 2 and flgure 3 The control board allows the

“_processor to be seguenced through the varlous states of a,'

”machlne 1nstruct10n. This, operatlon is used- to debug the

4

perlpheral hardware of the processor as - Hell as the

software.

~The-functions performed by the control board are as
v , % o

,hh7:follous. 51ngle 1nstruct10n executlon, s1ngle cycle
’ "executlon, breakp01nt settlng accordlng to a 16 blt address

valth d;splay and/or stopplng of the processor upon detectlon

of the address, dlsplay of the R/w and SYNC control 51gnals

BN -

and £1nally the trapplng and dlsplay of addressyand data_bus

pis e f@. - . quQ t“@« -
. - ,u‘f . A}
lnformatlon.a R x ——
o e \‘ oY
. x‘)’\ﬂ o k\m ﬁm} - G e . ‘I"'&:' . .
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-as’'a tool to bulld\a more- exten51ve operatlng and debugglng

K}

The development system has a software monltor to enable
the der”iopment of tuser' software programs There»are in
fact two monltors ir, the development system . the first'

monltor was purchased and used to develope the more | L
comprehen51ve second monltor. | { | -
o The flrst monltor program used'was 1n the form of a .
read only memory (ROM) purchased from MOS Technology. Thls
monltor program is contalned on a large scale 1ntegrated
(LSI) c1rcu1t whlch also contalns c1rcu1try for 1nput and

output (1/0) as Hell as an elght bit tlmer c1rcu1t. The
dev1ce is-a MCS6530 oou otherwlse ‘known as the termlnal

e

1nterface monitor C1rcult (TIM). The I/C sectlon of thlSq
dev1ce can be used to support ‘a v1deo termfnal or teletype
(TTYY. o ** : |

The 1n1t1al support for the TIH momltor requlred only

page 0 apd 1 of Tandomn access memory and a TTY and occuples o
10 24 bytes (1x-102u bytes) -of memory. Thls mogltor prov1ded
only the simplest of software debugglng functlons suth as
execute a program, dlsplay and change memory, dlsplay and
charge the CPU reglsters, set software breakp01nts (by

‘manually 1nsert1ng the code. for the break 1nstructlon) and

punch and load paper tape. The programs needed for the

o Brallle algorlthms vere known. beforehand to be compllcated

and very\long and so the TIH mlcrocomputer system vas used
\ )

\\\

nonltor. ThlS subseguént monltor v1ll be referred to as the

v1deo monltor (VM) angd 1t uses a cathode ray tube (CRT) as

’
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'thefhumanhinterface;

: The vu operatlng system makes use of a hardware dev1ce

'that 1nterfaces a sectlon of random access memory (RAM) w1th ;Q
‘the CRT screen. Thls dev1ce 1s on a prlnted c1rcu1t board
.-»and ‘was purchased from Polymorphlcs Inc._The v1deo dlsplay

-1un1t takes the contents of the v1deo refresh ‘RAM and |
.Tconverts the data to a v1deo data output compatable wlth a
"raster scan v1deo monltor. The system assumes that. data in
_the refresh RAM is encoded in ASCII (Amerlcan Sc1ent1f1c

" Code of InformatlonInterchange). The v1deo board is used forh

two purposes‘ flrst it prov1des a V1sual d1$play of the text

'\,

to- be transcrlbed as’ it’ is- entered by the typlst and:

secondly 1t prov1des a dlsplay of various m1croprocessor
1

operatlons and functlons. ‘The . VM is. of maln 1nterest at thls
”p01nt and w1ll be dlscussed here. The Varlous functlons

' performed Qg the text edtor in the transcrlptlon mode Hlll

Tbe explalned later on.

The ‘two separate functlons prov1ded by the VM monltor

.are software controlled The VM monltor 1s used to edlt and

marlpulate 1nformat10n in the mlcrocomputer and also to'?fe

'control executlon of the 'user program' The flrst of these
“*functlons is the vxsual dlsplay and/or entry of data 1nto

'”the\ﬁicrocomputer system as a whole-,lncludlng RAM,_I/O, ROMfff‘

s&,.

and CPU 1nternal reglsters. The following vlsual dlsplay and

“programlng alds are done entlrely by software and therefore” )

the 1nformatlon appears to the operator 1n§tantaneously on“

the monltor T. v.. The reason for these development functlons‘”

pe



1A

s, .Elock moves of data from one . sectlon of memory ﬁo"

L-are obvlous when compared to the llm;ted capablllty of the'

TIﬂ ard the slov ten character per second (CPS) rate.of a.

"‘standard TT;

Fs

fﬁ The contents of any portlon of memory may be dlsplayed

'fof 1nformat10n is’ shown at‘a tlme in an 8 byte by 8 llne
format wlth the address's vertlcally shown for each llne
'1of data. A curSor is prov1ded so0 that data can be
._altered Full control of the cu sor is supported such
ras llnefeed forward and reverse, forward and reverse
'?spac1ng and automatlc wrap arourd to the next llne o

‘ and/or page 1f the current llne or page 1s exceeded.

5.2;k‘Tre page preceedlng or followlng the currently dlsplayed

.‘page of memor may be selected by a s1ngle keyboard
_ Y et )

command and v1eue&’1nstantaneously.‘

3. fAll the GPU/reglsters may ‘be dmsplayed and altered 1f

de51red uSLng the cursor.,-”* 4;7f”7l ' .-,ff r,'jﬁfr

4

j‘u.ﬁ;The contents of memory may be dumped to a cassette tape fV“

;7'.and read back 1nto memory from the cassette system.tThen
- cassette operates at 1200 baud The maln use. of thls'
feature 1s to save programs as they are belng developed -

and to also reload t em 1nto RAM for debugglng.

B P

‘another are p0551b1e. Thls feature 1s prlmarlly‘used to"
copy programs contalned in- ROM’ to RAM for further
debugglng or modlflcation. A

Ehe 'user program' can be executed by settlng the

-

tand/or altered. The dlsplay format 1s such that one page,l-
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de51red entry Values 1nto the varlous CPU reglsters.then '
typlng a 51ngle keyboard command T - -
‘;?; The dlfference between tvo. 16 blt hex1dec1mal numbers
- may be calculated and the result dlsplayed _
‘.Thls feature 1s used for the calculatlon of relatlve branchs-“g
,;wlthln a program. L : o

The _hext feature'of 1nterest 1s the control of a 'user
'wprogram' durlng executldﬁ It is poss1ble to debug a program
u51ng dynamlc or statlc break ﬁolnts. Break polnts are used
_1n debugglnghboth hardware and software. Encounterlng af
'break p01nt in software causes the contents of the CPU
?reglsters to be saved and dlsplayed on the CRT The
A?operatlon of the"program is not altered by the break p01nt-"h
'ihowever the break p01nt allows the temperary termlnatlon ofb
7,the luser program' at any p01nt that 1s regulred by the o

J'f;programmer. Break points are set in a program bY SPeleYlnga

”;fthe break p01nt by a n%mber from zero to flfteen in

*hhexldec1mal, and d, 16 b1t address. Break p01nts may be
| Pfelther statlc or dynamlc and set or: deleted 1nd1v1dually byd”-h
'<number. .ff‘;ff l ; - ‘“o”,l:‘f'ib . d); .

Statlc*break p01nts cause termlnatlon in- executlon of

' the 'user program'hand a dlsplay of the CPU reglsters, at 5555”

”¢¥h1Ch t1me all the Vi functlons become avallable to the

-fprogrammer. o |
- Dynamlc break p01nts allow the executlon of the program.
y"to be observed at- the spec1f1ed break p01nt locatlons as the

»\

program is runnlng. The program 1s not stopped when a hreak

a . EE



v”p01nt 1s encountered but the CPU reglsters .are dlsplayed

for the 1nstruct10n executed Just prlor to that break p01nt.

7];Ihe tlme Qlapsed between dlsplaylng of the current and next

'l;breakpo;nt may be set by the programmer, and so a Varlable

. rate of program executlob may be observed The 'user

'_program' whlle runnlng 1n thls mode may be stopped at L
”‘anytlme by a 51ngle entry of any key from the keyboard and .
"may be stopped on any of the break p01nts.-Dynam1c break

:p01rts may be changed to statlc break p01nts by spec1fy1ng a’

'="run rate of zero.g~""”

.-¢he 'user program' may be sequenced through each lnstructlon :

" of- the program one 1nstruct10n at a tlme by use of the trace

i;‘command Thls command executes one 1nstruct10n and then

~.

7ﬂfdlsplays the CPU reglsters and then allows the programmer-

gkaccess to. the VM mon1tor.h~‘:‘1'




) II. Systen Operation

The functional. operatlon of the transcrlbervls best
understood by referring to figure 4. The transcrlptlon
system consists of fouf major'parts,_the y;deo mondtor;/the
'Eraille printer;‘the heyboard and the computer system which
controls these devices.iIt'can be seen that theftranSCriber
appears to the typist as a computer terminal wlth a spec1al
output device which is the Braille prlnter.

Several edltlng features have been lmplemented ‘to aigd
_in the correctlon of errors and mOdlflcathD of text. These
features are_described under Editinq Commands.

,Special'skills are not'reduiredAto operate the
transcrlber. The English' text is entered 1nto the machlne
u51ng the keyboard in the same manper that a typist would
use a standard tygewrlter. The text is displayed on the
video monitor urder a bllnklng cursor as 1t is belng
entered. The cursor is controlled by the computer and is
autouatically adjusted to thefstart of the uert of the line

P s C

after-the'currentAline is full. The typist does-notjcoﬁtrol“ .

4

the right hand margim of text by using the carriage return
as with a standard typewriter:; the text is entered\in a
continous string unless a special format is requireqd.

,Brallle and Engllsh textkdo not generally have the same line

? >

"Alength due .ta contractlon, therefore no purpose is- achleVed.W

S

-

by alloulngecarrlage control by the operator. The Engllsh
o G R .
"text 1nput 1s never. hyphenated for the same ‘Teasoni “Theré” ig-

houever one bperatlng feature that 1s OPELOnaI: af ter the

I
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-

text is. typed into the transcrlber, the typlst may V1sua11y

search through the text and insert a special ‘non prlntlng

character intp compound ‘wor ds that are found. This procedure
- will reduce the number of words 1ncorrectly transcribed by

the system. It is however an optlon and is not crltlcal in

]the operatlon of the transcrlber. . - ) !

iyl ..v 4
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Transcription Control Commagg,‘

text and prlnt the Brallle material.

1.

‘The following command controls the operation of the

-computer system ‘and wlll cause it to transcrlbe the Englgsh

»

Thls comnmand is to be~preceded by the ESC key:

—‘Typing this commard wili eause the computer to remove

the . current page of text input from the dlsplay and

'transcrlbe the text at a grade 2 level. As’ soon as

transcrlptlon is flnlshed the Brallle is output to the

printer and the display is- cleared When the bllnklng

cursor appears upon the dlsplay the typist may contlnue

. enterlng text .even under worst case condltlons thls

operation_ﬁeve: takes,longer than a few seconds.

S



III- System. Conflguratlon ‘ T
The SYStem as shown in figure 5 con51sts of two parts-'

hardvare, and software. Each part wlll be descrlbed

separately.‘

-systenm Hardware

The transcrlber hardware is d1V1ded lnto two parts.
electronlc, and mechanlcal .The electronlcs con51sts of the
computer system, the" keyboard and the -display- The Brallle

-.prlnter is’ the only mechanlcal dev1ce in this system. A

block diagram‘is shown in figure 5.

18
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1. M6800 by Motorola

"»rejected as ‘a ch01ce._

.21

, T‘jz,jyucsssoz by uos Technology

73;~:2650 by Slgnetlcs

ﬁ.or8080 bwantel. S
. o
The M6800 (3)1s a memory orlentated mlcroprocessor.m

"~ The 1nstruct10n set of thls processor makes heavy use of: T

Jﬁﬂabsolute 1ndexed addre551ng, mlth a spe61alom0de that

‘M

"uses page O as a shortened and compressed absolute

‘faddre551ng form. The prlmary dlsadvantage oﬁathe M6800

;_ls the prlmltlve 1ndexed addre551ng form used and the.fga"

&

°lack of more than one 1ndex reglster The 1ndexed
'addre551ng form used is not true 1ndexed addresslng. the

vlnstructlon can not address the entlre memory space wlth'

just the code followlng the opcode. The lndex reglster

.vmust be used to hold the base address. The main-

dlsadvantage of thls form of address1ng is that for

every 1ndexed reference more than one page avay from the
‘last 1ndexed reference, a. dlfferent pointer must be

placed 1nto the 1nde; reglster Whenever concurrent
I

Ap01nters are needed vlth 1ndex1ng a new value must be
1 loaded 1nto the 1ndex reglster. The M6800 is not

'ifppart;cularly sulted for mult1d1mens1onal table searchs

fbr thls-reason. The maln advantages of the M6800 isithe

.

.“‘51mp11c1ty of 1nterface, SLngle power Supply and Ap o

2

Virﬂnxcellent external stack These adyantages however can S

e -

be found 1n another processbr and therfore the M§800 wasjht'“'
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The 2650 processor by Slgnetlcs (4) has an advanced
instructlon set for a m1croprocessor..The address1ng
’f;modes are excellent and 1nclude 1nd1rect 1ndexed wlth
‘auto 1ncrement addre551ng. There are a. number of 1ndex

i’reglsters avallable and reglster to reglster

. . . by fe Lo ".‘
P - VoL Kl
(e y an .. M

1nstruct10ns may be - used w1th all of the reglsters. The‘

- b

"2650 also has two dlstlnct bahks of reglsters selectaole

DS fe»f‘by a blt 1n.the status reglster‘ thls feature is used to

fac111tate 1nterrupt proces'lng. The primary

) _dlsadvantage of the 2650- 15 ‘he on™- board stack Thls

',3~f;stack 1s only 8 levels, deep;f”nd seVerly restrlcts the

,‘nestlng of- 1nterrupts and subr utlnes. It is’ p0551ble to

:Tte 2650 was rejected as . a ch01ce pri arlly on thls
fbas1s.
The next processor con51dered was the Intel 8080

(5). Thls Processor is a register orlented machlne in

‘tbat the prlmary addressing mode for data storage and
retrleval is through a pair of 8 bit reglster\§ The -

reglster palr 1s spec1f1ed in the 1nstructlon. Thls
',processor does not ‘have true 1ndexed addre551ng. The

_ reglster pairs’ -may . he 1ncremented and addre551ng done\\

.....

~

:Jﬁatyzlfi]jindxrectby through tﬁem, but an. absolute address may not

tbe added to the memory reference. The 8080 does have an
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{

”excellent external stack The mlcrocomputer as a whole

1s however, more expen51ve and compllcated to 1mp1ement_
d_because addltlon 01rcu1ts are requlred to demultlplex
N the data bws and derlve ‘the system clock. ‘The 8080 also'

requ1res 3 power supplles. Ehe 8080 wgs rejected on the‘ .

e
o, ~

pba51s.of 1nadequate softﬁare structure and the added

.

"complex1ty of the extra support c1rcu1ts needed to~' o .

‘assemble a ba51c mlcnocompnter.--:;,riwm

B "

S
PP

The mlcroprocessor chosen for thls project vas the'
~,.MCSGSOZ.bY=HOS~TECHNOLOGY.(6)-vThlS processor 1s¢an o

enhancement of the M6800 by Motorola.  The MCSGSOZ'is an.
/

"8 Bit mlcroprocessor capable of addre551ng an address)f
- space of 65k memory locatlons. There are two'ver51ons of

the MCSGSOZ'processoruavailable,;one~has a mamimmmdciock
\ .
““fregmency.Of 1MHZ. and: theaother a maxlmum clock

..»'»7.,5'

:__frequency of 2 NHZ glVlng a, mrnlmum 1nstructlon

A

7‘nexecutlon tlme of - 2 and 1 mlCIOSQCODd respectlvely. Thet'-_

"1MHZ version of the MCS6502 was used for thlS project "xa“tﬂv“
prlmarlly because the memory and I/O parts where the |
easiest to ohtaln for the 1HHZ ver51on._The MCsS6502 vas‘

‘the first processor'to make use or an'on-board-ciock and

n;as Hell the processor operates from a 51ngle +5 volt

<_power supply..The famlly product 11ne of cfrcults for ‘

the M6800 are directly compatable wlth the MC56502. The

HCS6502 may be stepped through 51ngle cycles of an’
o 1nstructlon unllke the HGBOO, this feature was

~»incorporateduinAthe'hardware“debuggingjboard.
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"3flgure 6. The MCS6502 (7) has tﬂo‘B blt 1ndex reglsters,_

..’4 S:taGk lS Tlxea at Page 1 bu.t agaln thls 1s not a ‘)‘

7.4«The programlng model of . the hC56502 1& shownrln

e
peyaa

Je e -2

X and Y whlch may be used Hlth the 1nd1rect addre551ng
. capablllty of the MC56502. These reglsters offer true ,ar :

;post and pre*lndexed 1ndarect addre551ng 1n page O Page -JL

---- - ,.’.,p,.J .,,_
s aw 3

" 0'is reserved for a short compressed form of absolute

address1ng and also fpr 1nd1rect addre551ng._Thls

wilndlreot*addressing allows the use of up to 128

(dec1mal) p01nters and coupled with 1ts 1ndex1ng

-

i.capablllty makes thls machlne 1deal for multldlmen51onal

table searchs. Althongh the processor only has 8 blt

P

1ndex reglsters thls dOes not represent a problem, 51nce;~~*_fl-

-

?f’the hlgher order byteuof the 1nd1rect p01nter D3y he~

......

adjusted by one each tlme the 1ndex reglster overflows.,

\ -

SO

pe

problem 51nce 1t is p0551b1e to nest subroutlnes and

o
o .

not used to store large strlngs of data. Data Storage isir

~

done 1nd1rectly through age 0 p01nters. The processor ”i.
~ has only one accumulator?hthls is usually suff1c1ent s
h51nce most of the operatlons 1n the Braille programs
‘requlre a. varlety of data movment and“oompare

°1nstruct10ns and relatively few calculatlons.

_ The: MCSGSOZ mlcroprocessor has 3 levels of vectored
1nterrupt. They are RESET, NHI(non maskable 1nterrupt),

and IRQ(lnterrupt request) In addltlon to these levels__

R

R The pnocessor.also has an external stack 1n pagev1 &he'f??‘7”'

;1nterrupts up to about 80 (dec1mal)‘deep.-The StaCk‘lS -

2
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T a software 1nterrupt can be 1mp1emented as a fourth

o level of 1nterrupt.'The softvare 1nterrupt or break

i

(BRK) 1nstruct10n shares the‘same hardware vector ‘as’. the

./4

SR d}:- IRQ*wector°la brt,ls set 1n the*status~register to'm‘eff

-ﬂ 51gn1fy the BRK 1nterrupt.
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] accumutator - Y a4

<] INDEX REGISTER Y
@ s . : . - ' N

| - INDEX ReGISTER X

1.
Bl
<

P Y —re—

"2

B
. -

[N

S

.

—— ZERO | 1=RESULT ZERO

b |rq DISABLE . 1= DISABLE
I

~ DECIMAL MODE - 1= TRUE

- BRK ‘COMMAND

— OVERFLOW 1= TRUE

NEGATIVE . I= NEG.

‘_Pfo§raning'M6de1

- - ] stack poNTER .. s

chalet

PCL__ . ] .RROGRAM CQUNTER - 7 "pc" ~

PROCESSOR STATUS REG- "p" ~

— CARRY- . 1= TRUE™.. - "
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The CPU board was bullt at a component level usrng
"wlre wrap sockets and standard vector board A schematlci
’of the CPU board is shown in flgures 7 and 8. The
¢fBrallle transcrlber sectlon of the CPU board comprises

l only part of the CPU board Before the assembly and

‘debugglng of the actual Brallle transcrlber programs

. could begln, a worklng mlcrocomputer complete w1th 1ts

uown monltor system had to be constructed. Thé flrst

:*monltor system used a. manufacturer supplled 9. to
operate a TTY.:ThlS monitor system may stlll be accessedtg
although J.t 1s no longer used ThJ.s 'Termlnahlnterface

'Monltor' was then used to construct a more sophlstlcated
monator system. This new monltor allovs the f_' : f C‘C;V

| mlcroproccessor to be used wlth a v1deo d;splay. Thlsbl'flf "

' system monltor was also constructed to control breaf\\\-~;/)//

'polrt operatlon and v1sua1 executlon of the programs ©
‘ under development d1rectly from a keyboard The programs

';for the transcrlber were developed us1ng thlS monltor ; V

_ system.' | . .75 o .y ' w;/ ‘ o ’ i{‘i‘:}”v.

' The 'CPU and I/O board con51sts malnly of ROH.

. RAM,I/0 and support c1rcu1ts..The transcrlptlon,programs

_occupy approxlmately 11K locatlons. The-v1deo monrtor

program is 2K locatlons lqng. Page one and Page tvo are -

-

.unlgue to the software and hardvare archltecture of the

a
- MCS6502 and have been 1mplemented 1n RAM directl

lCPU board Thls feature allows the nonltors to be use

s ¢

wlthout the extra memory boards in. the system. The I/o
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ports used fof the Braillé tfanscribervsectién is ﬁhe
nevér version of tﬁe 46820 whichlislihel§656522 and is
hereafter referred to as fhe VIA (verstile intéfféce
adaptér). Hdgever, one M6820 (beripheral interface.J
adapter) is used, to thﬁect the ASCiIikéyboard to the
system for use byuthe video monitor. The vidéd_moni;or
'still uses the PIA for this purpose however the .
traDSCription¢SYStem uses the same ASCII keyboard
conneéted to a VIA.

The support circuits.uée@ consist primarily of’
decoding logic, address ana~data buffers, and TTL "

‘circuits for combinational logic.
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ROM and I/0 Board
-The ROM and CassettéAboard was built using wirewrap -

Lad LA

P U TR )

utéfminais ané véctor boafa,'asy;as_ihé'&éhdb;éfér the
schematic of the. ROM and Cassette board is shown in
figure 9._The ROM'portion.of the board.COntains:11k
vords of memory, aSsémbled from 1k28 bit memorieés. Since
this board is read only,'dafé will travel in one
direction only, that is from the membry'to the CPU.
These lines are buffeied, as are the address lihes.

The address space that is occupied by the ROM;is
fixed to adreSses AQOO~CFFF and this.address space is
: decpded into uniquev1k'siots of memory. This.ROM.may be
'deselected from the address space‘ih 4k biocks. The two
RAM boards each éontain Uk of memory, aid may be )
positioned anywhere within the 65k address space. The
RAM boards may occupy the address space of th€ ROM if
fhe ECM has been deselected. fhis'feature ﬁaé used.in
the development of software programs before committing
them to ROM. The RAM boards also havelthe capability of
nemory write protection. When fhe menory protect switch
‘is set the data in RAM can not be altered. This feature
allows thé RAM to appear as ROM to the sOftvéreL

.Programing'thé ROM's has been doné on a
microprocessor development system. The development
system -that was used vas the ADerican uicrqsygtems‘
Incorporated (AMI) developmént,syStem,for theiMGéOO

nicroprocessor. The AMI development system has the

o
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-

"cepéb;ilty of taklng the contents of development system

a.h»~#""";‘4’

WD P

development Systen supports an edltor/assembler for the

'M6800 but not for the ‘MCS6502, therefore the code for

the‘B:aille,programs'vere?dséemblédibY’héndzanHwthe'

- machine code entered intb the AMI RAM. A special ptogram

was then run to program the EPROM s.

*

— _v_," -

.5memoryvand grqgramimg thlﬁ.lnfonmation'xnto ~ROM<« The- AnI-"‘%v
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‘RAM Board

The random access memory 1s used by the Brallle f

«

'transcrlptlon Programs to malntaln a copy- of the fext - L

“"'"o

information to be prlnted Programlng varlables are also
8
retalred 1n/RAM for ease of modlflcatlon. Although the

~actual: Brallle transcrlptlon programs reglre only 2. 5k

“

1._of FAM about 8 5k was 1mlemented, most of Whlch has been

LA

necessary Tor the deve10pement portlon of the

»

,mlcroprocessor system.h Loe

4 : '\»

Two 1dent1cal prlnted c1rcu1t boards vere purchased

and used tofprov1de the system RAM.‘Each of the bOards

‘{1s 4k words 1n 1ength\and each have been modified to

V.

ywork Vlth the MCS6502 CPU The schematlcs of the RAM

. boards may be Seen in figures 10 .11, and 12 (sy.

Orlglnally thetmemory'hoards were désigned to.work‘vitht
a 8080'CPb using a solit data}bus‘anﬁ’2102‘memories
which have separate 1nput and output data llnes..The
_memory systems were modlfled to prov1de bi-directional
data flow on a s1ngle data buS'"approprlate tlmlng
,51gnals were created from the MC56502 51gnals to
1nterface to the 80803t1m1ng SJ.gnalc requlred by the
memory board. ThlS arrangement provldes 8k words of RAM
with an addltlonal 0.5k of RAM on pages one and zero
located on the CPU board. Buffering i's prov1ded for the

' data and address bus on the RAM boards.

L anformatron as it is he1n¢ transcrlbed and’to hold the *;y’”

LIRS
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“vidéo Boara

The,video’board is used to display the‘tert aswit.'
: is entered by the typist. The board appears to the cpU
as a standard block of decoded memory .Space, wlth the.
usual tlmlng 51gnals. To dlsplay a character 1t is -
”stored at a locatlon 1n the memory system whlch

&
‘corresponds to 1ts location on the screen. There are 1k

,,locatlons of 8 blts in the v1deo board. ‘To dlsplay the

standard Engllsh alphabet and number system the ASCII
representatlon of each symbol is- stored at the requ1red
1ocatlon. '_'_ . - "‘ L - ; .

The schematlc of the v1deo board .is seen 1n flgure.
13 (9)..The V1deo board operation is 51m111ar to most |
modern computer termlnals- 1nformatlon placed in RAM is
in ASCII code, t he code is accessed as data output from
KAM and is supplled as an address to a character j}
gererator..The row outputs of the character generator
are’ strobed into ‘a shift reglster. The Shlft reglster is
clocked 'to provide a ser1a1 da ta stream that c01nc1des
‘with the Sweep rate of the CRT used. This 1nformat10n is
combined with countlng circuitry.outputs to provide a
composite video output, which drlves the CRT. The
"address 1nformat10n to the RAM prevlously mentloned
multplexed between the external CPU address bus and the
‘ 1nterna1 refresh counter c1rcu1try The CPU is glven
J

prlorlty when timing conflicts.

The board is fully buffered for both the data and
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faddress buses. However, as Hlth the RAM boards, the

orlglnal de51gn of the v1deo board uas for a 8080 CPU

v1th a Spllt data 1nput and output hus. The v1deo board

4-
.,has been mod1f1ed to drlve a b1~31rect10nal 51ngle data
bus. Again ‘the- tlmlng 51gnals from the MCS6502 have been

modlfled to this board to prov1de tlmlng signals whlch

L .
are compatabile with 8080 timing signals. .
"’t} | SRR
o
B
| 1
y ‘
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'Solen01d and Motor Drlver Board ~
Thls board is used to control the two Stepper
motors and the three solen01ds used in the prlnter, the_
:schematlcs may be seer in flgure 14. The stepper motorts

used prov1de an angle cf rotatlon of 15 degrees for
each step. The motors are D C. motors and are’.

bl dlrectlonal A llnear lntegrated c1rcu1t made for
controlllng these partlcular stepper motors,”controls
'the correct swltchlng sequence and swvitchs up to 700
'mllllamperes of current per wlndlng. There are four
"wlndlngs per motor and the dlrectlon of. rotatlon 1s;
f:determlned by the sequence ‘in which the wlndlngs are
energlzed By apphxlng a 51ng1e st robe to the trlgger

, 1nput of thlS c1rcu1t the correct swltchlng seguence is
1n1t1ated Blrectlon of rotatlon is determlned by a
level settlng at ' ‘one of the inpnts to this circuit. All
1'of these 51gmil§>are controlled by the VIA under program

Contral*vt of these. s1gnals will be ‘explained ¥

. + . - :%
u/der the s34j;m§e sectron..slnce there are two Stepper %:

motors t#o such eircults have been prov1ded.

Three solen01ds are used to emboss the paper and
Hare ‘of the . push type. Each solenoid draws about 0. 75
‘amperes. A Darllngton tranSLStor conflguratlon is used

‘to drlve each solen01d whlch is, in turn, driven by the

VIA output. C ' _ PR &
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Hechanical

The construction of the braille printer is shown in -
figure 15. It can be seen that the Braille printer consists
of fourvmpjor soctioos: the chassis, carriage‘mechaniSm,
roller assembly and embossing mechanisnm. .

- The chassis has beern made out of sheet aluminium with
aluminium spacers for the frame work. The carriage mechanism
is driven by a belt and sprocket on a pair of guides. The
paper roller is rubber, mounted with bearings and is used to
'linefeed the péper. TLe paper guide is held with spring
tension against the papér roller and wher the roller is
rotatéd the paper is fed'through'the mechanism due to
friction. Both the carriage mechanism and the roller are
driven by stepper motors. The solen01d block is mounted to :
the carriage mechanism and contains the throe solenoids used
for emobossing.

The electronics used to drive the printer has already
. beeéen desc;ibed and the_§oftware prograos needed to produce
the Braille output will be discussed later in the software

section.
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. B.. Software Strncture
The main reason the MCS6502 micropfocesSorrwesichesen

.for this project is its progreming architecture. Figure 6

shows the programing model of the CPU, it can be seen that

the machine has two 8- b1t 1ndex reglsters X and Y a 51ngle

8 bit accumulator A, an 8B bit stack pointer S, a 16 bit '

prbgram counter PC' and an 8 bif status reglster P. The

MCS6502 has 13 dlfferent“addre551ng modes that can be used

to manipulate data. The following is a list of the

addressing medes:

1. qfccumuletor-"is-'a one byte instruction operating on‘the
accumulator.

2. immediate— the operand is conteined in the second byte‘
of the instruction. '1‘

3. zero page- the second byte of the.inStruction is an.
effective address in page‘zero;

4. zero page,X- the effeCtive address in page Zero is
indexed'using the X index register.

5. zero‘pége,y- the effective address in page zero is
indexed 051ng the Y 1ndex reglster.

6. absolute— the effectlve address is contalned in the
‘second and third bytes of -the instruction.

7. absolute,x- the.effectiVe address is formed by adding
the X index reéister to the second and third bytes of
the instruction.

'8. abso}ute,y- the effective address is formed by adding

the Y index register to the second and third bytes of
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tne‘instruction.

9. impliedf one of the CPU registers;is implféd.‘

1Q;vrelative— the effective address is formed by adding the
lé‘s complement of the second byte of the 1nstruction to
‘the present value of the program counter.

11. (1nd1rect X)- the second byte of -the instruction is
added'to-the X index register discarding the carry and
the result points to a location in page zero. The
contents of this location is used as the effective
address for thlS 1nstruction format This forﬁat is
referred to as post-indexed indirect addressing.

12. (indirect), Y- the second byte of the instruction p01nts
to a location in page zero, the contents of this menory
looation are added to the Y 1ndex register to form the
effective address. This format 1s refered to as
pre-indexed indirect'addres51ng.

13. absolute indirect- the second and third byte of the
'instructiOn contains an address. The contents of this
location is the effective address.

The indirect inde;ed addréssing capability is necessary -
'forvthe the search routines and file management routines.
Without this addressing capability, tables of index register
values would have to be stored in ROM and this would slow
execution of the systemgtn;ough put as well as incred&se the
Physical size of the Yrogran. . M

Figure 16 shows he memory map for the computer. The

software for the transcriber is written in seven separate



47

software»modules. Each of these modules will be discussed
individually. .The seven modules are: A : -

1. Ipitialization

2. Interupt Decoding

"3. Control e

4. Text Editor
5. Support Routines
6. Transcription Routines

~

7. -I/C Routines.
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‘Initialization > ' ' o ’ - bm;d

Hardware and software 1nteract to prepare the compd%er
system for operatlon. All of the followlng hardware actlons
occur before software executlon beglns. At reset the CPUO
fetchs the reset vector and beglns pProgram execution at the
spec1f1ed address. Maskable 1nterrupts are automat1dally
1nh1b1ted until enabled under program controi. Non- maskable
‘interrupts are not disabled since as the name implies ‘there
is no mask to disable tHem. Since this system doés not make
.use of the non—maskable interrupt (NMI) no further‘action is
necessary with respect to the non-maskable interrupt..Reset/
also causes. the initialization of .the 1ntéﬂ§ice peripherals
rconnected to the reset line.. The verstlle 1nterface adapters
(VIR) are initiallized to _Prevent 1nterrupts from occurlng
untll the software dellberately allows the required
interrupt. The VIA may interrupt because of several
conditions: for exam;le, a transition on one of the control
llnes, the: timing out of one of the two onboard counters, or -
a specified condition of the shift register. The VIA has 16 -
addressable memory locatlons within the device. There are 4
reglsters which control the operatlng mode of the VIA, these
. registers are the auxlllary control register, the per1pheral

control reglster, the 1nterrupt flag register, and the

1nterrupt enable register. The interrupt enable register

,,,,,

. o
pair, Shlft reglster and control lines dependlng upon the

i

sett;ng of bits in th;s register. The interrupt flag
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.reglster flags ali’ 1nterrupt condltlons by settlng bits and

lell Cause the VIA te brlng low the lnterrupt line to the
CPU if enabled to dg so by the 1nterrqpt enable reglster.

M“‘ "'

" The interrupt llne~uu11§§%hain low until'recqgaik. 1‘

cpU. The Féeripheral coﬁ%réb regrfter sets
nodes for the A and B portS'and thelr control llnes.bThed
auxiliary control reglster sets the operating nmodes of the
remalnrpgtreglsters. _ .gé
The CPU begins'execution of the.software by,sétting the
stack!pointer'tO“the_ton of page oneL The'stackdpointer of
the MCS6502 is fixed to page one and maj address‘256
locations. The next operation to be- performed is the
software 1n1t1allzat10n of the VIA ports The keyboatd is
connected to the r'p¢ 51de of one of the VIA's and the key
'strobe is connected to the CA1 control line. The peripheral
control register is set to detect changes on the p051t1ve
.rlslng edge . of the control 51gnal connected to the key
strobe. The. auxlliary control register is'set to allow data
support. 6n both A and B ports. The approprlate bit 1s set . 1n
the 1nterrupt enable reglster to allow an 1nterrupt to occur
on the tran51t10n of the keystrobe signal. There are several
bits in the interrupt flag reglster each controls a
Farticular hardware interrupt condition. This is all that is
needed for the key boarad initialization.
The blinking cursor is controlled by time-outs of a

counter which will cause an-'interrupt to the CPU. The

timer/counters‘one and two are initialized by setting, in
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theparxillary‘contrbl register, the *mode in whict they will
opeszte, The timer/ceunters may operate either as timers or
as counters. Timer one is f;i to operate in the free running
mode (the timer istautomatically reloaded after adtine-out,
and a continuous square wave generated), counter two is set
to count the Square wave outputs from timer one by
decrementing the counter .two register‘ When zero has been_
detected a bit will be set in the interrupt.flaé-reéister.
The interrupt enable flag register is sét to allow
interrupts on counter two time-outs.

The B side port of a VIA 1s‘used to control the steggeB
. t.%ﬁ !

motor. Agaln the- remalnlng tlmers are 31m11arly set to
produce a real time interrupt under control of.the software
-for‘eontrol of the motor response time. The above completes
_initia;}iation of tle VIA ports.

The only remalnlng parameters to set are spec1al
progran constants, and pointers.’ P01nters are now set to
point to the first location of the”video display.area..The'
control word for the punctuation routine is reset and
firally the hardware .counters are 1n1t1allzed to: count
Interupts are nov enabled and the program waits for an
1nterrupt to occur.

terupt Decoding

The program used for- interrupt service is of the polled

interrupt type. All the devices requesting service are slow’
(in the order of milliseconds) and a polling routine works

efficiently when coupled with the excellent interrupt
_ ‘ v

I’- \ . ‘l\‘
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fac1llt1es of the VIA. o - ' - o

All of the perlpheral demlces are 1nterrupt drlven; and‘
always by one of the VIA. 'In addition to these-lntermpts,
real—tlme interrupts occur,for’the blinkimg cursor and the';_;}‘
jso}enoid and stepper motor time-outs. (

The hardware devices that require 1nterrupt sErvice are
the keyboard solen01ds, and stepper motors. As soon as an
lnterrupt is recognized by the cpuU the program vec#ors to
the 1nterrut decoding routine. This program tests the VIA
interrupt registers to determine which device camsed the
interrupt. fhe particular VIA from which the interrupt

A

occured will have bit 7 set equal tc a one. The MC56502 has

<
‘a ‘particular 1nstruct10nh@the BIT TEST 1nstruct10n, which

will set flags in the status register to represent the
.Status of bits 6 and 7 at the location tested' ThlS
1nstructlon is followed by the appropriate branch and the
interrupting VIA is found. The 1nterrupt register of ‘the vIaA

L% polled to find the 1nterrupt1ng device and a jump

i

execu ted to. the relavent routine. After the particular port

(or timer) is read, the interrupt is antomatically reset. It

is possille to not clear the interrupt 'if so desired
s . . .. {
however, this approach has not been needed and therefore is

“"not usedé.

A

Control

[§

Bl

This routine is interrupt driven bj the keyboard. As
Soon as a key is depressed an 1nterrupt is generated and the

interrupt decodlng routine passes control to the control
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routine; The:primaryvfunctionoqf'the controi routine is tot
direct program execution to the requlred program sectlon.
The keyboard port 1s read -and the ASCIT 1nput decoded
as to the functlon to be’ performed. If the input is the ESC
:‘key a. walt loop for another lnput from the keyboard is
1mplemented and the lnterrupts are left dlsabled. If the,
1nput is a control code a text edltor function is executed.
' The editor functlons will be explalned uzder the tOplC '"Text
Editor'. If the input is any symbol other than a control or
ESC code it is stored on the screen and the pointers to the
curSor adjusted. A return from the 1nterrupt routineé is now
1mplemented and the lnterrupt are enabled agaln.

Text

S’.

itor

The text‘editor allows for the addition and chgnge of
text displayed on the Screen. Many of the text Edltor
commands are invoked using a control character, and the
remaining commands must be preceeded by the ESC character.

An indirect pointer is maintained in page zero to point
to the characters on the video dlsplay. Edltlng functions
such as llne feedlng the cursor are. ea51ly implemented by
adjustlng_thls video pointer us1ng>addltlon‘or subtraction
of -one line of character posxtlons. The same operatlons are
implemented to forward or backspace the cursor, except that
‘character position is added or subtracted from ithe

/

> 01nter. The remaining cursor mOVements of multlple

4
character positions horlzontally and Vertlcally are

s1m11arly implemented by,approprlately adjustrng;the video.

!
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r]

Commands are allowed for the clearlng of text from the

screen. by llne, page ‘and to t end.of the page. These

:functlons are 1mplemented by alculatlng the start and end

vvectors of the area to be’ cleared and then storlng the ASCII

code for a space on the screen between the llmlts of the
Fointers.
The remaining set of-text editing.routines‘havehto do @

with. the insertion of and deletion of text from a line.LEach

function will be considered-separately.

oo

Ihe insert command ‘allows a string of characters to be
inserted a cursor p051t10n. The text followlng the cusor is

moVed forward one p051tlon for- each character 1nserted. The

LW e

next open p051t10n hﬂ'the scréen is moved one position

forward as each character is entered Thls operatz.ou,,--_,_';:_‘,_~

maintairs the proper right to left manner of entery‘common
to English. The ﬁiftware needed to 1mplement the ahove

ES
command requ1f§%43 block nove subroutlne and a subroutlne to

adjust the v1deoap01nter by plus one. Start and end vectors

Q -

are calculated by the block move- subroutlne and the text
3

2
followlng the last 1nserted character 1s moved forward one

_character pOSlthD. The program w1ll remain in thls mode

until the 'control 0"code is entered by the typist. When

" the above code is received the keyhoard 1nterrupts are

enabled and return is made to the main routine. The delete\\UA
mode is similiar to the insert command except that the

cursor is not moved and the text is adjusted from right to

.
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~left. The delete functlon may be used with the repeat key if

deslred The text is block moved in reverse from the current

-

aentry p01nt to the end of the page. ﬁ7

a

Transcr_p_; Rou;;ggs
' The main body of software 1m.the Braille transcrlber 1s

‘contalned in the transcrlptlon routlnes. These routlnes are

structured 1nto five major parts\wlth each of the parts

hav1ng further sub dlulslon. Each part wlll be dlscussed

¢

separately under of the following headlngs, Coa

1. Support Poutines - ‘ o ' »l_”‘
2. Executive Routine -

3. Pumctuation Routine

4,. ;Search.ﬁoutine i e
5.,Q§ui§'uacro Routines.

The 1nterrelat10n of the above routlnes will be
explained and then each will be dlscussed in detall. The
transcrlptlon routlne uses three areas of memory l d in
RAM. The RAM areas are the vorkspace, the v1deo RAH huffer
and the print buffer. The video RAM buffer is a. holdlng area
‘for text untll transcrlptlon occurs: The workspace area is
an exact copy of the text found 1n the video RAM buffer. The
.prlnt buffer is used to hold the transcrlpted text. The code
in the print buffer is spec1ally created to match the
characterlstlcs of the prlnter and has no universal format.
The ROM section of the memory system is dividead lnto five
parts: program storage, preflx tables, suffix tables,

wordsign tables and abbreviation tables. The tables are used
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to match téxt wordsqﬁith knqﬂn table contents, and thereby
specify the appropriate entfy points in the rule routines.
The rule routines_then determine if the match between the
text word and the table word is to be accepted or rejected.
| Support Routines
The support routines are subroutines that are used
to perform specific opegatibns before or after one of
the major routines. The following is a description of
> the.moré important support routines.
1. Prefix,'sﬁfﬁix, and Vowel Search

This routine ;ea;ches.through'tﬁe text word
being transcribed Eo determine if a prefix and /or
suffix exists(10,11,12).

Tﬂgmfirst sgep in determining if the text word
has a prefix 6r suffix is to cheék the totél iength
of the word. -Since a word in English containing a
prefix or suffix always has é rdot word the first
step-musﬁ be to determine the minimum length of the
root word, in the téxt Qord. It is not always
possible. to know what the root is exactly because a
table of ali the words iﬂ the English language would
be required. An empirical rule has been developed to

+define a root as far as this computer systenm is
concerned. A root will consist of no fewer than.
three letters one of which must be a vowel.

On entering this routine the total length of

the word is already known having been calculated by

s

~
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the punctuation routine. The minimum root length is

assuned and a search begun of the remaining lettersy .

if any, preceeding the assumed root word. A Search
is made through tables of prefixs contéined in ROM.
The search is started with the maximum allowable
prefix that could be found in the word-and. if a
possible _ match is fcund, the letters remaining are

checked to see if they contain a vowel. If a vowvel

is found the prefix 'in the table is assumed to‘be_

the prefix of the text word. A control .word is‘Set‘:

to store the length of the prefix and the'fact thath
a prefix was found. However, if the g@assumed root
does not contain a vowel then the root word length
is increased by one and the prefix‘length decreased
by one and the search through the prefix tables .
continued. This procedu;e‘continues until a prefix
is found or it is detephined no prefix Qxists. In
any case, the results of the search willibe.stored
in a‘cbntrol wqrd for the use of subsequent ¢
routines. |

Once it is determined whether or not thé a
prefix exists in the text word, if is necessary to
determine if a suffix exists or not. The maximum
lsngth of suffix possible is calculated taking into
account the length of thé prefix, if any. A search

is made through the suffix tables for a suffix of

this length until either a-.-suffix is found or it is

-

i (b sk e ¢ e
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.

determineg that a suffigdoes not exlst Should a
‘match be found the root word remaining 1s seached
for a vowel. As in, the search for a preflx, the. root
word nust contaln a vowel for a suffix to be
accepted. If a vowel is not found the suffix is
rejected ang the suffix. search length decreased by
one and the root length increased by one. This
Frocedure wlll continue until a suffix is found or
until it is determlned a suffix does 6::‘ex1st The
results of the suffix search are stored in a control

word. 'v‘.hy s
. Upon exit from the 'Preflx, Suffix, and Vowel

Routine! -two contrbl words wWill have been set to
reflect the presence or abscence of a suffix or
prefix. Ihese control words are of' Prime importance
in the routines thch 1mplement the rules of Braille
. because Dany of the rules of Braille depend unon the
Presence of preflxs, sufflxs, and syllables.

2. ,Syllable Routine

The term 'word51gn' refers to the Braille T

Tepresentation of an English word There are two
main tables in ROM that are used by the Braille
routines; the 'wordsign! table and the ’

'abbreviat ion? table. The 'word sign} table contalns

the code that represents the Braille symbols for all

“the Engllsh words and groups of letters used as. |

contractions in the Braille language. ‘The

¢

<



.59
'abbreviation table' coptains the code that
represents.the Braille symbols for the English words

that are used as abbrev1at10ns in the Braille

language. ,f

The putpose of thensyllable routine is to
determine if overlap occurs between a word match in
-the word sign and/or abbrev1at10n tables and an
assumed syllable. Preflxs and sufflxs always
comprise syllables in words. Some of the rules in
Braille are dependant upon knowing if a syllable

exists at the start of a word or rot. 1 syllable is

assumed to exist at the start of the word if a

. prefix has been found, and similarly, a syllable is

assumed to exist if a suffix has been found.
Although this algorithm does not cover all the cases
‘1t will been seen that the largest part is covered
and'thoss not covered will be dealt with in another
way. .

The determination of the presence 6f a
syllable, if any, is made usingithe information
present from‘thé prefix'and suffix control words. A
calculation‘is made to determine if an ovetlap
occurrs between the syllable and the current match
from the 'word sign' table and the results of this
decision are returned as a code in the accumulator

to the calllng routine. The calling routine is free

to make a decision on the basis of the-results of
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the syllable search.
3. Ipitialize Pcinters ‘
| ThlS prograg is a set of routlnes that when
called by a particular program, clear a workspace cr
Sset . up pointers for future use by the calling

program.

ggecutive'Routine

The executlve routine performs the task of determlnlng
‘wthh routlnes will be called and in vhat order. Once it jis
determired that every word has been transcribed in the
current text area.the executive routine returns control to
the calling program which is always the 'Control Routipet.
The executive is entered by the operator typing ESC
then_T for‘transcnibeavThis procedure will signal the
control routine that transcrlptlon is to occur. Progranm
cortrol is now passed to the executlve which prepares for'
transcription by copylng the text into the work space RAM
and clearing the current video screen. Control words that
are reget at the start of transcrlptlon of each pPage are now
reset. A loop is begun to transcribe the entire text and a
check is made for the end of the- text after transcrlptlon of
each word. The first routine called is the punctuation .
routine. Upon return from this routine one text word angd its
surronding punctuation wlll be descrlbed. The next routine
’called is the search routlne. This routine will find all of

the p0551ble contractlons and abbrev1atlons in the text

word. Whether or not the contraction or ahbrev1at10n found

)
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'.wiil be an acceptable match will be determined by the

various rule routines. This loop is continued until all -of

the text has been transcribed and the transcribed code has

been placed in the érint«bdffe; for output to the brinter.

Pumggation Routine

Text is transcribed word by word, with the punctuation

following the word denéﬁﬁining when search and replacement

- by Braille symbols will actually occur. As each word is

encountered in the text, control words are created to define
all surroup&ing punctuation and the number of letters in the
word. N J

When an_alphabétic character is found, it is known that
no more punctuatidn’wilL'bébfound preceeding the worq add 

the punctuation preceeding the text word is placed into the

print buffer. The text work space continues to be searched

until the end of the current word is detected. It is assumed

that when a space or succeeding punctuation (period, comna,
exclamation point etc.) are encountered that the end of the,

word has occured. Upon finding a character that signals that

the end of the word has occured a call to the search routine

is made. The punctuation ro%}ine will check that the end of

thevpage has not been reached bgfore calling the search

routine. When the end of the page is reached a flag is set

by the punctuation routine to notify the éxecutive routine
. ,

that transcription of the entire text area is complete.

Search Routibe:

The search routine searchs the current text word for

!
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-*the»VariquS'Braille contractions and abbreViations that may

make up‘the word. When a match has been found. between a'

strlng in the text word and the contraction tables, the rule

for that contraction is checked and if the contraction is
acceptable tt is retained as part of the transcribed word.
The letters remalnlng that have not been contracted wlll be
searched for any additional contractlons. This process will
contlnue until there remains no. more letters to contract in
the current text word or untll the search routlne verifies
t%st all poss1b111t1es are checked in the text word and
there exists no further reason to continue searching. Upon
Kr

exit from this rodﬁlne, the text word wlll be coded in its \
contracted state and awaiting placement in the prlnt buffer.
Control is now returned to the executive routine and the
text character is transferred to the pr:nt buffer.
I/C Boutines

The routines described as 'I/0 Routines' have not been
written due to a lack of program development resources'and
time for this'project:however, the general structure of
these programs have been given to illustrate the total'_g
concept of the project.

The only devices that operate as input/output devices

—~are the keyboard and printer. The‘keyboard has alreadybbeen

discussed therefore, this discussion will only deal with the
Frinter.

The Braille printer as described earlier consists of

”

three parts; paperfeed, carriage, and the eubossiug

Y
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mechanlsr. The software for the paperfeed and carriage
control are s1m111ar. Bach mechanism is. drlven by a stegger
motor and the stepper motor is drlven by a llnear 1ntegrated
circuit. These. 1ntegrated c1rcu1ts are in turn controlled by
output lires on a VIA port.

when the 'I/O Routlne' has been entered it-is because
the print buffer lS full and must be output to the prlnter.
| It is now the task of softvare to co- ordlnate the mOVements.
of the carrlage, the paperfeed and the emb0551ng mechanism
to create ‘the Braille characters. This task is done uslng
the following five routlnes'
1. File Management ‘
2. Print Routine
3. Soienoid Routine
‘4. Carriage Routine f | ' v
5. Linefeed Routine o : ' >

Each Braille syhbol»in the print buffer represents a
matriy of six dots and,tas has been seen, the printer will
emboss a column of three dots at any one time. It is
therefore nescessary to emboss two columns to create ohe
Braille symbol; it is not possible.to emboss the whole
column of the same character due to the physical spacings of
the solenolds. Note that more than one Brallle\character is
worked on at one time. The three dots are punched by c;iumn

embossing every other character until the entire line is )

done and every dot is accounted for.
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fiie Management~

Before printing begins the print buffer must be
'serted and arranged 1n a format that can be ea31ly
managed by the CPU.. The’Braille characters are arranged
Sso that they correspond to the solenpid\blacement. Lines
of Braille are scanned‘to determine . the maximum. number
of charactersAthat may be placed on the lineiwithout’
breaking the word. A set of pointers and a control word ¢ -
~are derived for each line after the line has been
'Scanned.- The control word contains the number of
characters in.the lipe and bcause ihe nrinrer is
bi-direqtional a flag indicates the direction of
printing. This set of control words make up the‘Braille¥
file. The file Banagement routine initializes the file
parameters for every line that is to be outpnt to the
printer. The,'Print Boutine' adjusts the file as the
Braille'charaqters are output.\
Print Koutine |

Once the print bnffer nas been assembled it is the
task of this routine to control the individual
components of the Brail?e printer and adjust the file
parameters as each line is output. When the print
routine is first entered, the printer ie initialized to
the right hand corner of the paper, the column data is
sent to the solenoids, the 'Solenoid Delay' routine is

called and a return fronm the interrupt is made to allow

the rest of the system to continue processing data. When
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the delay time is complete, an interrupt is generated by
the VIA timer and a return is made to the I/O routine. QD

The next step is to move the carriage tq,;QS‘next spot
where a character is to be embossed The 'Carriage ’
Actlvate' routine is called and the carrlage is moved to
the next cell p051tlon elther right or left depending
upon which dlregtlon,ls being printed. During the time
the carriage is being'moved a return from. the interrupt
is made to allow the CPU t% continue proce551ng ‘data.
When the timer for the carriage delay 1nterrupts the
CPU, return is made to the I1/0 ro&tlne. The I/0 routine
nov checks if more.charaeters remain in this line, and
if so, they are printed in the manner above. If more
vcharacters remain but are not in this line, the 'File )
Poutine'" is called to assemble the next set of
\i parameters for the next line.vThis procees gill continue.
‘\ until the print buffer is completely empty.
Solenoid-Routine , : . -
The purpose of this reatine is to output coluan
data to the solenoids and to initiate a time-out (and
~interrupt) of the timer in the VIA. The interrfpt.is
usedlto notify the CPU that the settling time of the
solenoid?’is over,.After initializing the timer and
pulsing the solenoids, this routine returns to the
'Print Routine!. i

Carriage and Paperfeed Routines

These two routines are id%{tical in nature and so

v /
, !



will be‘explained as one. These routlnes control the
stepper motors whlch move the solen01d block and paper
roller. The _paper roller is always operated in one
dlrectlon whlle the carrlage is bl-dlrectlonal. A 1i r
1ntegrated c1rcu1t steps the motor us1ng a trigger p!e
from the VIA As soon as the motor has been actlvated a
tlmer is 1n1t1allzed to 1nterrupt the CPU after a

determlned time delay. A return is made to the calling

program until the timer interrupt‘occurs.



-

IV Brallle Hacro Rontlnes :

. and/or an emplrlcal rule derlved to 1mplement a partcular

‘rule of Brallle,:the reasons for the'assumptions will be

N ' N/
stated. e : , .

.:r__

It should pe noted that the most dlfflcult task in

.1mplement1ng the rules governing Brallle 1s the abstract

- form of tkhe structure of?khe Engllsh language. Meanlng and:

pronounc1atlon are forms of a language that. have cultural,

J
hlstorlcal and regional dependance. It 1s therefore

"lmpractlcal to seek hard and fast Tules that wlll always

speclfy the Braille. The, approach used here has been to, use
empirical Tules to achieve an acceptable rate of correct
contractlon. This .method in some 1nstances, leaves the text
uncontracted However, this approach was deemed best since
the meanlng of the text is left free of ,contraction error.
The penalty Paid is that in a few 1nstances the anmount of
space needed to write the text is sllghtly greater.

The ext major dlfflculty 1n transcrlblng Brallle 1s
the syllabification of words. - That is, certaln rules in
Eraille depend,upon knowlng the preflxs, sufflxs, and major
and minor Syllabj}es of the words. Words are generally
hyphenated at the end of a lipe in-order to conserve space

and this affects some of the upper ang lower contractlon

Braille rules. One restriction 1s made at the onset to

67
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xjreduCerthegprogram complexity and increase the number of . .

Jcorrect trahscriptions; that is, hyphenation at ‘the . end of

llnes is not allowed This. restrlctlon conforms to. the .
7&method of text entry which does not allow the operator to :gk
control ‘the carrlage return during text editing. The prlnt/
routlne will place the max1mum number of characters per llne B
on the Brallle llne wlthout breaklng the words.,-

Compound words are another dlfflCUlt area of

transcrlptlon. Contractlons are not permltted between the-
component parts of compound words. - It lS 1mp0551b1e to tell

words that are compounded unless a dlctlonary of the entire

Engllsh language is stored in. memory. ThlS method 1s

Y

obviously"’ not fea51ble and therefore an. alternatlve approach

has been used..The respon51bllty of determlnlng the compound_
words is left to 'the typlst as an, optlonﬂ If the typlst so
choses, the compound words may be ldentlfled v1sually and | -
'u51ng an-editing fa0111ty, & spe01al non prlntlng character

may be 1nserted at the boundary of the words. This special
character, although dlsplayed on.the screen, will not be L -~
prlnted in the final output The character wrll be detected

by the. transcrlptlon routlnes however and noted as the

boundary of a compound vord Contractlons will therefore beb
1nh1b1ted from brldglng across the component parts of the

compound word If-the typlst choses to dlsregard this option

then in the- few 1nstances in which a contractlon would have

bridged the compound word the Brallle rule wlll be i o

contravened:

"\

-




‘equal to the total length of the text word, if'itﬂis not

L / ' : ‘ .
A.'Sinple*Upper.ﬁotdsigns

. ﬁ Simple upper word51gns are Braille signs that occupy

Vcnly one cell and, contain a: dot on: the top line of the cell.

’ Word 51gns are contractions that are used to replace entire ’

\

words. When a Simple upper wordSign is detected a chéck is

’made to see and if the length of the.match-in_the tables is

this particular match is rejected. A check is made for an

. apostrophe preceeding the word %pd if an apostrophe is found
- the match is also rejected. However if all of these

conditions have been met then the match is accepted.

B. Wordsigms : t
The set of words.termed"wordsigns' must be written

unspaced from one another if they cccur in the sane phrase.
It is not pOSSlble to determine phraSing of sentences by
Proce ssing only the separate vords of the sentence. Certain
combinations of these. words can occur but not in the same
phrase. The combinations "for a", ﬁof forn, and any of the
wordsigns followed by the word "and" are usually not in .the
same»phrase; All other combinations of the wordsigns will

have the intervening space deleted. Deletion of the space is

. done in by overlaying a npﬁ’printng character in the print

)

~buffer. Deletion of a space ‘between wordSigns ‘may occur only

_if the space ex1sts between the vordSigns. Punctuaton and/or.

other symbols are not allowed between the symbols.

R
o D
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C. Contractions

Tte'words‘listed under wordsidns may also be used'as
contractions. A contraction is the_replacement of two or
more letters by a single cell Braille symbol where the set

of letters replaced nay be -a part of a longer word. The

" patch is first checked by a subroutine to see that 'a prefix

and/or suffix does not.overlap the match. If overlap occurs
then the match is rejected; otherwise it is accepted. It is
a general rule of allvcontractions that an overlap is not

allowed between a prefix or suffix and the contractlon.e

: Cortractlons are not allowed to brldge between the component

rarts of compound words. The rules governing the use of

‘contractions with preflxs and compound Hords, as outlined

above, have been 1mplemented 1n all the routlnes that deal

‘with contractlons.

LN

' D. Upper Comtractiomns

,» This set of COntraétions ‘may be'uSed in any part of a
“word hovever, preference should be g1ven to any alternative
contraction- poss;ble. Overlap between the contraction and a
prefix or sufflx is not alloved Sane the search alqgrithm
searchs the text vord for the longest p0551ble contraction
first and then searchs all other p0551b1e contractions of
shorter lengtn, it is a natural consequence that wvhen any oi

- these contractions are enconntered no other contractions are

possible. The folloving is a list of upper contractions.

”

T e
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CH,GH,TH,WH : these contractlons may be used in any part
‘of the vord The only rule that can not be contravened
1s‘the syllabification rule explained earlier.
ED, ER, OU, OW“; the letters preceedlng these
contractlons are checked to see 1f they would involve
the contraction ‘in a diphthong or diaereses and if so
the contractdon is rejected. |
ST : this,contraction is dependant on the general-tules
of transcripticn, and also cn the rule that states that
this contraction Bay not be used in place names ending
in 'town', and preceeded by the letter 's'..This rule is
easily implemented by checking the text, preceedlng and
lelOVlng the contractlon, for the letters of icterest.
The acceptance of this contraction is dependant'oh,the
abscense of these letters.A | |
AR : this contfaCtion‘must not be used if its letters
fall into a trigraph.. The two letters immediately
preceeding the contraction are searched to see if they
-'are.the letters 'ee', and if so the contraction¥is ’
rejected. ‘ | ‘

ING, BLE : these bontractions’maj AOtAoccur at the
beginining of a word. "Al11 that need be checked is the
f p051t10n of the contractlon wlthln the text word. If the

contractlon is found to be at the start of the text word

I

" ther it is rejected ST



E. Lower Contractions

Lower contractions are single cell ‘Braille symbols that

replace two Or more letters in a contracted word. The

Braille symbols do not- have dots on the top llne and hénce

the pame 'lower contraction'. The following is a list of

lower contractions.

1.

COM : this contraction may be used vhenever it occurs at

“the start of a Braille vord. The pPosition of the

contractlon relatlve to ‘the entire text word 1s checked
and if the contractlon occurs at the start of the word
the contractlon ‘is accepted. @ | - |

CON, DIS : if either of*these contractions form the
first syllable of the word they may be used; and if not,
they must be rejected The p051t10n of the contractlon
is first checked to see if 1t is at the start of the
word. If it is the length of the remaining root is'
caculated. The assumed root word must be greater then
three letters, and nmust contaln a vowel Should all of
these condltlons be met a further condltlon is regulred;
A dot 1 or 4 Rust be present in the word and 1f a dot
ex1sts on the upper llne (position ‘1 or 4) of the
Brallle cell then he contractlon is accepted.

BE : the 'be' contract1on is treated exactly the Same as

a

“the. preceedlng contractlons except that an addltlonal

emplrlcal rule has ‘been added to determlne 1f thls

;contractlon 1s the flrst syllable of the word It can be

_ Seen from searchlng an English dlctlonary that the
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13

letters 'be"generally'comprise the flrst syllable of a
word when the fourth letter in the word is one of the -
letters 'a, e, 1, o, u, h' . Thus .the forth letter of
the word is checked for one of these letters. This rule
does not apply in every instance, for example in the
contraction of Proper names an error could occaur. Onef
instance where where 4D error occurs is in the name
'BERLIN'. In this example 'be' is not the first syllable
of the word. | | )
BB, CC, DD, FF, GG : these contractions are known as
double letter centractions angd are used only between l/%

,4lefters and. R oftaza thezgeglnnlng or at the end of a

word Any STternatlve contractlon 'should be used in
fpreference to these contractlons. It ‘is a natural
consequence, however of the search algorithm, that
should eny of these contractions be found there exists
‘no other possiblity‘of contraction. It is also neceSSary
,»that a dot exlst on the upper. llne of at least one of
Jthe remalnlng Brallle cells for one of these
contractions to be used. The contractlon is first
‘checked to ascertaln that it is surrounded by letters on
both 51des and 1f so the proce551ng contlnues. The

contractlon is next checked to See 1f a dot is present

‘on the top llne of the Brallle word

contractlon is accepted.

nd if so the

EA : : the 'ea! contraction should not be used if any

'other contractlon may be used. ‘Thi's- contractlon‘should
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not be used with the endings 'al, an, ae'. The
contractidn nust»be used between letters and must also
have'a Braille cell present that contains a dot on the-
.upper line. |
The text word-is checked to determine if letters
exist on each 51de of the ‘contraction and if so
proce551ng contlnues. The letters following" the text
word are checked to see. 1f they are one of the
pfeviously mentloned endlngs and if so the contractlon
“is rejected. A check is now ‘made t0‘determ1ne if this
vcontractlon is part of the 'eea' trlgraph The letter

AY

'-1mmed1ately preceedlng the contractlon is checked for an
'e' ard 1; the letter is an 'e'.the,contractlon is-
rejected.'L_ ' ' _ ‘ (€

6. EN : this contraction may be used in any wart of the
word providing it is in contact wlth dots one or four.
 The contraction must not form part of a dlphthong or
~diaereses. The letters, if any, 1mmed1ate1y preceedlng
vthe contractlor are checked to see if a. dlphkhong or
diaereses exists, if omne does not ex;st, the‘contraction
is accepted; | |
7. . 1IN ﬁ'this«contraction is used<in any pant of’the wordg>
‘[f.flower Wordsigns | v
' Lower words19ns are single cell Brallle symbols that

replace entlre words. These. symbols do not contaln elther

dot one or dot four. All of the followlng lower word51gns
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nust be written withodt‘added.letters or puhctuation; 'be,
were, his, was,?fnough;ﬂdn'; It will be seen that the
wordsdghs 5imto,lto, by! must,be:vrittem adjoining the
wordsign that follotst This restriction.is satisfied by
deleting.the-space that separates thevBraiile.symb01SL'ft is

now,apparemt that the deletion of this space will detegmine

vwhethefgﬁfahot,the following wordsigns may or may,notlbe

ﬁsed, ThuS'the wordsigns 'his, were, be, was, enough, in?
will be accepted as valid replacements of Engllsh words only
if there is a space immediately preceedlng }hem..Thls is

dore by looklng at, the previous . character stored in the

print*buffer. The followinalis a list of lower wordsigns.

1. BE, WERE, HIS; WAS : these lower wordsigns nust stand

e

alone without added 1etters or punctuatlon. The
punctuatlon routine checks for the punctuatlon that,

surxounds the text word and also keeps tqack of the

~

numnber: of letters that make up a word. Thus the rules
governing these contractions are checked against tHéqu

parameters'ahd'the_coﬁtraction accepted or ;ejected'
accOrdingly. 7 » ' o .,(-i .

2. ENOUGH; IN: these uord51gns may, be used in contact Hlth
theihyphen, dash, and appostroph} \If they are used Vlth
these 51gns they must be in contact with a dot one'or

v >
four. rhis rule is slmpllfied somewhat 1n that thls

wordsign is only used if it is not in contad with amy"
~puhctuation.

3. TO, INTO, BY : these wordsigns must be used adjoining

. ¢ '
’ . . . r
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the Braille sign that follows. However, if the second
word that follows lS'alsoha lOwer_wordsign_then the
second wordsign must not be used. It is a.general rule
of loheerigns that they nust be ih'contact'with a cell
contairing a dot one or four. The loﬁer wordsign must
not be‘used if a‘natural pause occurs af ter the j/

wordsign. In general, a natural pause is seer to,occur

/) - if a conjunction follows the word81gn. The word51gn must

not be used if punctuation 1mmed1ately follows or if no
word follows it. - . :
- The first couslderatlon of the proaram rs to check that"
only an e&act match has been found and if nat the wordslgn

)
is re]ected Next a check is made of the control words

specified by the punctuatlon routlne to see if any
punctuatlon surrounds the-wordsign‘ If punctuatior is fouud,
the words1gn is rejected The word. following the present
word is now chkecked to- see if one of the conjunctlons fand,

or, but' follows and if so, the wordsign is rejected.

The punctuatlon routlne maintains an . lndlrect pointeg

“of “the last space stored in the ‘print buffer. ThlS pointer

is used td’delete spaces between vords by storlng a special
non prlntlng code at that location in the prlnt buffer. ‘When
one - of the words1gns 'to, 1nto, by' is found a flag 15 set
to indicate that the next.space must ‘be deleted The space
is detected and deleted by the punctuatlon,routlne. A chech

is also)made in the prlnt buffer to 1nsure that the

word51gns 'hls,'vas, were, be'! vlll not be in contact with
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the lover wordsign in question (uhls, vas, were, be! must
'stand alone). If the word to be transcrlbed satlsfles all of
the above criteria, it is contracted and the flag_set to
allow the next space‘to'be deleted., ;ﬁ not then the
wordsagn is rejected and transcrlptlon contlnues.

G. Initial Wordsignms . _ ) A S
| These Braille signs occupy.tuo consecutive positions
and may be used to form wordsigns and contractlons. Some of

the '1n1t1a1 wordsigns! depend upon meaning and
pronounc1atlon. Since 1t is an 1mposs1b1e task to determlne
these characterlstlcs using ‘a computer, 51mpllfylng
Lassumptlons will be made when necessary. These assumptlons
-will be stated and explalned as they are encountered for a

given word or set of words.‘ _

‘All of the initial wordsigns mayfge used if7they occur
without added letters. The count of tﬁé\number of characters
in the text word is checked agalnsf the{ umber of letters in
the match anh if they are equal, the words1gn is accepted.
Ihe punctuation routine malntalns a count of the number of

characters in the text word as one of its parameters. The
followlngils a 115t of initial wordsigns. . g
1. . DAy, FATHER,.KNOW ”LORD MOTHEP, QESTION, RIGHT, OUGHT,
v.MANY : these word51gns may be represented as
v‘contractlons whenever they occur regardless of where or
hov they occur. 4
vlll of thetfolioving'intiai-wordsigns may be”used

/



5.

2

TIME :° thls Word na

Npreceedlng the con

78

as contractions if the letters they represent wlthln the

word to be contracted are pronounceg exactly as they

would be if standlng alone- 'ever, here, nanme, one,
tlm@h under? .

o [
- : '

EVER : the wordsign ‘ever' may be used as a contraction,

. : A
-and will be contracted correctly din the majority of

cases, rf the letters lever'~are preceeded by any two

letters and is not followed by any letters. There will
\ .

be some 1nstances in which the contractlon could have

result in an error in“whe Brai

been used but was not. However, these inciflents will not
M}Ae output but rather a

small amount of extra code will bz\eenerated.

HERE : the wordsign 'here! may be used as a contractlon

when the letters it is to: contract forms a 5yllable wlth
the 'h' pronounced. The Same rule as vas used for the

wordsign 'ever'\ls used for the wordsign ‘'here?.
NAHE : whenever these letters are fouyrd and are
pronounced‘as the‘wordi'name' they %;: be replaced by a
contraction. The above 1s the case in almost every

instance where the word 'hame occurs, :and so no+“rule

‘was 1mplemented to. 1dent1fy those cases in which there

. would be an exceptl n..

have a maximumbof'any two.letters
actlon and any number followlng.
This rule is 1mplemented by checklng the postlon of- the
contractlon wlthln the text word and calculatlng the

nunber of letters that preceed and follow the word to be



contracted.

‘_correct contractlons as p0551b1e. Each rule wlll be

v A
~ \

SOME : this word is never allowed to’ replace part of a

word but can be used as a complete ~wordsign.

;ONE : 'one!,mayphe contracted-whenever‘;ts letters are

pronounced as a single'syllable. This rule is ?

a

1mp11mented by allOW1ng only one letter to preceed the

contractlon and one letter to follov the contractlon.

,The letter followlng the contractlon is not allowed to

be one of the followlng"'d n, r'. If one or these

letters follow the assumed contractlon the approprlate

|

t

tvo letter contractlon is used lnstead.v ' \\\

,_UNDER : any number of characters may foJlow the word

'underlvlf used as ‘a contractlon except the letters 'o
and_i’. An’ example of where the word 'under' may not be
used as a contractlon 1s in.the word 'underived' The
letters of the’ assumed contractlon are not pronounced as

'under'. This rule is rpplemented by calculatlng the

o

position of the contraction within the word and then

'-determlnlng the number. of letters that surround the

contractlon. The. dec131on to accept or reject the \

<

contractlon is made accordlng to the above crlterla.'

The remalnlng 1n1t1al word51gns depend upon meanlng

.- for thelr ‘use as contractlons. Again’ emplrlcal Lules

have been deered to cover as many of the possxble

expla&ned as 1t is encountered The followlng 1s a list

. of the remalnlng 1n1t1a1 word51gns.

S
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10.

11.

12.

13.
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WCRk;‘YOUNG THERE' CHhRACTER THROUGH HHERE : these
contractions should be used only when their. meanlng is
retalned. Since there are extremly few exceptlons found
in the Engllsh dictionary where these words are used as
part of another word ang their meanlng is not retalned

they are always contracted by the Brallle programs

vhenever found.

- UPON, 'THESE H these words are never allowed as .

contractlons but may be used as wordsigns.’
WORD : this #9rd may be contracted 1f Do letters Preceed
the assumed contraction. However, any number of letters

nay follow the contraction.

“THOSE, WHOSE, CANNOT, MAEY;ZSPIRIT, WORLD, TPETR : these

letters are always contracted whenever they appear. as

part of a word

—

EAD : these letters are never contracted if th&y are

I

part of a longer word.

The following initial word81gn does not depend uponv T

pronounc1atlon or meanlng but on the tense °§\§\9 verb
or upon the letter followlng the assumed contractlon.
PART : These leters .may be used as a contractlon

whenever the letters occur except when folloved by the

letter 'h' or Hhen the preflx 'par' is followed by any

part of the verb 'take' These letters may not be used

Jas a contractlon in the followlng*examples; 'parthenon,
\ ‘ ~ R

Q

partake'




~contractions.

H. Final-Contradtions

These contractions are formed'by a dbuble Braille ° '\\
. . v g

symbol éndfas the name implies must not be used‘tb'represent‘i

an entire word but rather part of a word. These contractions.

Y

may occur at any plaée'in the word except at the bégining
and they are also not alloﬁed to be in contact with a

hyphen. The following is the complete list of final

, 7
1. ANCE, ENCE, LESS, NESS, OUND, OUNT, ONG, MENT, FUL, ITY,

_% ATION, ALLY : the position of the assunmed contraction is_
é?heéked against$the paramete:s creatéd\b?i;he -
1punc£u§tion rqufine és'to pbsition,.tf tpéfcbntractiqn
o-:is not corntained Withiﬁ a lafger set of letters or ifb N
ﬁhéﬁassﬁhéd_égniréctidn occurs at the start of the éext \
, word; #he'cohtraction is~réjectédf In all other'caées
‘thejcontraqtiOn is accepted as Valid. ) v

|

i
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V. Sunmary

The operatlon of the Braille transcrlptlon system was

'verlfled as the software programs were being developed. The

1nformatlon in the Print buffer was checked agalnst known-
transcrlpted code for all the forms of the Brallle
contractlons and abbrev1atlons and it was seen that the

Braille transcrlptlon System operated as deSLgned. However,

e the programs to drlve the Brallle prlnter have not—hggn//

wrlttena The gereral structure of these programs have been

.outllned in the sectlon of ‘the the51s deallng Hlth soﬁtware.

There - 1s currently neither software or hardware support
thlS unlver51ty, for the MCS6502 mlcroprocessor and 1n order*'A
to shorten the length of. tlme spent on this project the
printer: programs were not developed. ‘

The capabilities of the 'transcriber’:can be-extended
. . Jreians

" by addition of softvare. In'particular; many ‘'intelligent

termlnal' capabllitles may be ad&ed with llttle extra
software effort. The ablllty to clear the text by word or

lmne and adjust the remalng text accordlngly, may be

ilmplemented by using many of the edltlng subroutlnes ‘now in

fexlstence.‘fhe"transcrlber' may, be turned .into an

'1ntelllgent terminial? for the blind wlthout the use of the ' -

4

”:v1deo screen. Thls feature could bg‘lmplemented by addlng a

serial communlcatlons port in hardware and by. addlng thev

\software for the 'transcrlber' to operate the serlal

lnterface. Thls feature vould prov1de the bllnd programmer

-wlth a hardcopy terninal equlvalent to the hardc0py S

¥ . P ¢
e .
R
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‘rtermiuals.used‘by sighted'proéramuers..

‘The next phase of devlelopment of the 'transcrlber'
would ‘be to de51gn a productlon model from the exrstlng
_prototype. ThlS de51gn would 1nvolve the el&mlnatlon of all
the hardvare used in thé development portion of the_
'ﬁmlcroprocessor system. The memory nodules of the

'transcrlber‘ vould be des1gned around newer and more dense

’memory arrays, whlch 1n turn- reduce the component count and._
51mp11fy the manufaétuﬁing process. The v1deo sectlon of the

'transcrlber' would be des1gned around one. of \he ‘new CRT

cotroller c1rcu1ts._Th;s feature would ellmlnate a great
. _‘;r.?-‘,pas’ )

deal of compleXLtyALh t@e'o ﬁﬁail constructlon of the
N ; .T'

o

Lol
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VII. APPENDII l-'The Rules of Bnglish Braille,'

'”;Ihe langqhge of Brallle 1s generatéd by the replac1ng of
':Engllsh words by word51gns, contractlons and one to one
—mapplngs of Engllsh and Brallle (13 1&). The tern word51gn
:refers to an Engllsh word that 15 replaced by -a Brallle 51gnh'
and a contractlon.refers to a~set of letters m1th1n an ,f"'
'Engllsh word that 1s replaced by one or more Brallle ‘3;i}'

'jsfymbols. WOrd51gns and contractlons can be catagorlzed as’

'“one of.sbven dlfgxcent typ . Each of the types are 1lsted

.beldu and an explgnatlon glven of each.tf.  ; :
.ﬁ. Slmple Upper WOrd51gns ”f- g _ ‘ -
'Z.p‘Word51gns “::} l | | ;
, §;H Contractlo§s j;d?%ifﬁepf’.,forhzddlrsiii.vdi“j‘;::hhil: fdt,th] 1}ih
4. UPPér Contractlonsh B _ |
-S,tf;ouer Contractrons- L '?‘ R S
7. 'In:iti"a‘l‘,_-Hor;dgfs/ilgns'} S
8. _Finalfcontractions', | : )
h; Slmple Upfer. Hord51gns ' v
\ - These tYPeS of contractions are 51mple beqause.they ared:.
\Arrepresented by one Braile character (onefcell); They are~'e7'y'J
,desCrlbed as 'npper' because there is a‘dot on’ the upper qf77f~? .
-

llne of the cell and are called word51gns because the
'1_contract10n 1s uSed to represent -an entlre word.,No letters
"may be added to the vord tO'be transcrlbed execept after an

fapostrophe. The word may not be transcrlbed 1f an- apostrophe

B



‘ the flrst letter of the uord they~contra,,
/.

word 'asy whlch 1s represented by the letter z, The

followlné 1s a complete llSt of the 51mple‘ﬁpper word51gns‘&

28
llke,

but, can, do,'every, from, go, have, just knowledge,

o more, not°- People.vqulte,'rather, so, that,
,:f,y’t y ‘ C EERT T Lo .

B; words1gns

The wordSLgns descrlbed here are used whenever thf

£

occur as an entlre word.,ﬂhen €WO or mqre of them occur 1n af-'jjk'fj

row, the space separatlng them 1s deleted unless a natural

pause occurs. A natural pausells sa1d to pccur 1f a comma »;f?:

separates the wor651gns or 1f a questlon mark, perlod or

'1)h_h comma could have beén 1nserted between the wordsxgns.@hflle." a
P B “ . ; .::'. ""-—’;.‘.'.~_'-€3 :
natural pause occurs when the wordsigns ‘are followed by @'“"gp"a

REW) "
e

conjunctlon.inf”[_g_; uf1'<w-g#ﬂ".“ﬁ:'< ”};x

SR

w0
o~

g

v f‘t? R .' - EE w . . - . L A . . . s a

‘ There are general rules whlch goveer

contractlons. These rules are llsted belov and reference
_.made to them by number when they apply to a speclflc set of

'contractlons..q r[;.'

"11- A contractlon may not be used 1f the contfactlon f

)

[f overlaps a prefzx or sufflx.n

,“




A -contractlon may not be used‘" lf its,;,.,letters brldg‘ér

’ . " f‘“ .
The contractlon whlch most nearly malntalns the correct

form of promunca.atlon should be used. SN
ypper Contractlons ,?gfpiﬁ*;':tjj~efL ;,;_;ﬁ;- '

A\-:

‘S»contractlons haVe a dot present on the upper‘ilne'of the

:I‘ 4.:1, B

jj_;_‘f” cell Each contractlon replaces«two or more le;ters. 1’

Ly ‘J

w{1. CH GH, SH TH, these contractlons‘may be used 1:1“'“;»:"t
B ', T o R ’ .‘ ‘},'-,' . ;
‘ fj any part of.a word except asﬁnoted above.-~ﬁ g?,;’

¥ B

'VpiéFhﬁﬁxés ED, ER, OU, CH sthese contractions may be uéed in dny

';4:-,.

part of the wordnexcepﬁ‘as noted 1n the ruleS{gowernlng v,-ﬁj

P,

f contractxons.lThe 56% contractlon is also used as a:

'}f;]ffﬁﬂf ‘wordsmgn that stands for 'out' f,F.ffuf ’T /ﬂ”f““- :
. _‘ RS ] s T ' T
:~1;13, ST, AR,{ING" BLE the 'sg' contractlon 1s not used in
PR -~ f o vg O
e place names wmdlg lip

s .
Ly (R

N 's' .

e * 7 mmediately follo&a prefix.




SRR -
L ,!u
the top line of the“Brallle cell and are therefore called

. %

ft er contractlons

1o, p

The n@neral set qﬁ rules that govérn @ﬁ&€~*

contractlons also apply to these‘contractlons..u ffiﬁl,ff §”ﬁ”

e - :.&%43¢F§_5f:”

':71; BE, CON, Disﬁucou these lower contractlons may be nsed

T > a g
AL only When the’ orm the f1rst syllable of a-wordd‘ éﬁv
', However, ntractlon 'COM' need not form i syIlabIe,

.but must occur at the start of the word.,In addlt;on to [?“

'thhe above, &he contractlon forﬁ'COM' may never be~hsed

V . .}‘ o

,vé;ﬁyrA, BB cc, DD, FF, ; these

”;1contract10n are known as the double letteﬁvgr

"ff}contractlons, and may be used only between letters and ‘-

vffnever at the beglnnlng or end of a word.~In addlton go?f
" ‘.‘a . T %

b " ﬁ

',rfollowlng rule also applles to the 'EA' contracﬁlon. fn

»svords endin§ wlth the sufflxs 'able' :'age'ﬁ_'ate'~§Tf7"

S

f°11°'109 SetS Of Contr@ctlons do not have a’ dotdoh_sffff°

'tfthe general rules of contractlon preV1ous1y llsted ‘the W

'al',and 'an' the 'EA' contractlon 1s not to bé used.,.'”‘ '

’5;AT7f Any alternatlve contractlon should be’ used f.?f

4%

Lower Hor651gns f7?7f‘ﬁ‘wi'ﬁ..tf5’-*“Tfﬂffj}bﬁfﬁ"'i"f'ﬁé

Lower vord51gns as the name~1mp11es are Braille symbols

that stand for entlre words. As well they do not have any

T

' dots on the upper line of the Brallle cell These words;gns

§\‘\must be written v1thout added letters or: punctuation because

e Q ‘y :

of the fact‘that the synbols used to represent these vords

also dOuble as. symbols for some of the punctuatlon symbols

. e

3



L "" N N ’*b T 90

';Jin‘ﬁraille.;rl-[u'ﬁ_ﬁ,ﬁﬁfzg,'gg“'-g;vgf S OO
L

SN o ' \% o y ) ; ':‘»’u.‘ . (NERE
=f@f~ﬁ In general ?ny nunber fléo:’r word51gnsﬂmay be urmtten

L ! . . ,,‘g..
?‘J\ﬁfgﬁﬁun§gﬁced frot‘ohe %Pother

rOV1d1ng they are&;n contact wlth
'.four. If, ,

'thQever, the dot one or four %g not present the Hast lover

"n .

| ivordsxgn cdntractlon 1n the series nust be omlnred. The ’
Sl . &

‘q .

”f;folloﬂing is a, 1fst of' lowez wbr651gns. z_jg

" -

HIS, WAS : when these words occur v1th added

g

. ‘.':..‘ et’ters Or Punctuatlon they must be Hrltten Outo E

;?};f:vn“?2g7iENOUGH IN these word51gns must be spaced from all »ﬁ.
u'};iother Brallle signs gxpept the dash hybhen, and |

A

'mtlapostrophe. Shouldhthey be used W1th these qlans they

y . L -.;I"'l, ,

‘“ffnust be in contact wlth elther a dot one‘or four(.jf

4... " \_

f}éfffTO INTO, BYv. these word51gn§’may be used only
rq}_fffh'tﬂlfadjolnlng the 51§n that follows. However, they may not‘
| .vhfﬂibe j01ned to the SLgn that follows if- the followlng word
;1s a conjunctlon such as 'but" 'and'ax'or" These'
"’;icogtractlons may not be USed when-'no word follows, B
ngo:’{u_371;ﬁpunctuatlon,follovs; 1f th/y occup at the end of a llne,.‘h
E "':'¢?§r when j01ned to another vord by a hyphen. In addltlon ij~
'“f%to the abovef these wordslgns may never be j01ned to the o
*"?h“i}orGSLgns 'BE' 'HIS' and 'ENOUGH' 51nce these 51gns h

-:“f*must be wrltten unspaced from a11 other letters and tvo.

‘gﬁ-ﬂlover word51gns must not be wrltten together "lthout an -
adJOlmng dot. R S M }

These\types of 51gns occupy two Brallle cells to form

@
2




o

tfwords;gns and contract10ns.;%v

al

B nnx, FATHER, Know, LopD, HOTHER these contractlons may -

‘be used whenever they occur. "1E}f ;1g_‘-“¢[w;*

> ) i

' 2; :EVER HERE 'b'ever"may be used»only when the letters ltd;d

';represents are pronounced as the word 'ever" The

;>contract10n for"hereﬂ 1s allowed only 'when a syllabde- |

’.rof the word contalns the contractlon wlth the letter 'h'i .

N

and is pronounced as: the 'ﬁ% sound.,;qe
au BT S R
: Inltlal Words1ggs S h_,“»gy,p,,_- ‘ -

L

The followlng contractlons are double cell contractlons-

fland are generally used to replace entlre words although ln
'-_some cases they may be used as a contractlon for part of a

]word.

Te

'“,g1;:‘QUESTION RIGHT, OUCHT, MANY : these coutractlons lay be'

used whenever the letters they represent occur.

,2{:}SCMEf; thls contractlon may be: used when the letters 1t

’Mrepresents forms a deflnlte syllable of the orlglnal
'word.l: ‘. . | . | B '

33{t TIME, UNDER, NAME : these contractrons are allowed only

| when the letters they ae to. replace are pronounced
fexactly as the free standlng word used for the |

:5fcontractlon.."" el i

N

4. TONE : thls contractlon may be used 1f 1ts letters are |

e -fpronounced as a 51ng1e syllable. - *[1” o ',“s h .4‘~”
.S,?'PART 3 1f the letters thls contractlo is. to reﬁlace 1s"

not followed by the letter 'h' or 1f the preflx 'par' isjf’

'not followed by any part of the Verb "to take' then thlS o

L



'°"“of the word These contractlons may not be used to ferm a’

"3‘,-contract10n may be used.jf;jf

Y

’é,f'wonx, YOUNG, THERE,_CHARACTER, THROUGH, HHERE, Upon,j”“
];wonn, Ti'SE, THOSE wnosz, CANNOT, HAD, SPIRIT, wonLD,,;,],,'”ﬁ

o YTHEIR these contractlons may be used only when thelr

‘ \ meanlng is retamed-- o /

ffF;nal g_n;ractlons df"'"' 3 4 f't'"?i;t*('ﬁf; H

=)

L Flnal qontract16ns are double cell contractlons, and‘~

vare used to contract any part of a word except the beglnnlng;f‘

v"yhole word. . - "7f' ;:_n i'_,_::;xev'~w-.‘ ﬂ&:

TR

.1;'.ANCE"ENCE, LESS,»NESS, SION, TION, ouun, OUNTr ONG,.

MENT, FUL ITY, ATION, ALLY these flnal letter

contractlons may not be used after an appostrophe.,

I . e T R
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aAeu
X S :
veu
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Qiui be entered 1n the control mode and may be used wlth theﬁgf*

required. uovement of the cursor vill not affect the

l ‘n-' ’

f;?g;l. format of the text on the display.ihll of the commands mustfﬁfnﬁfoiﬁj

repeat key 1f multlple enterles of the same command areft:ﬂJ“":

’57 contents of the display 1n any way 1f the only functlonitojfi“'

be performed lS the relocatlng of the cursor”;;lf_

5ﬁfﬁﬁ,f‘A-'thls command causes the-bllnklng cursor to movelg'v‘

~:eﬁx,;{'agfforward by one character p051t16n.¢fgdrdr3'

L.

2. B= th1s command backspaces the cursor one characterf

\'33p051tion.j #h??fii

~-

ars the entlre line and the curso”

thls comman.,d""c-_'

lwfﬁ,;wlll wrap the’Cursor around from top to bottom lf the

'?ﬁpage 1s exceeded;fl;fﬁnf*" ':

,ﬁicorner of the dlsplay.r,,ffﬁe”*""'

Ke thls command clears the line of text to the right of

V“Fmthe cursor. The cursor remains 1n the same position.-

iBfoLINEFEED— thls command advances»th c,rsor hy eight

"ij- thls command 11nefeeds the cursor by one llne and ;?g'" ‘

'JQH thzs command homes the cursor to the upper left¥hand Col



H f) I'; \." ST N
. . N et

ffnext llne.

.

'thls command 1s'used as a recovery frdm the followlng

-‘ A R A ! - ‘ ) ‘ - :_« v“.:’ i "A Dah
T N T R R~ S

"ffjtedlt mode.;ﬂﬁx







:Appznnix b
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‘PROGRAM ‘MEMORY. MAP.

il

.qo



" BO00-BOY47

BB30-BB3D

"FBMAN

L 1I/P

(S.R)

(S.R)

(S.R)

(S-R)
(S.R)
(S.R)
(S.R)
(S.R)
(S.R)

. (S.R)

(S.R)
(S-R)

(S.R)
(S.R)

(S-R) -
(5. R)
(S.R)
(S.R)’

{S.R)

(8.R):
(S.R)"
(S.R)

(S.K)

(S.R)
(S.R)
PATCH,
(S, R)

(S.R)
(S.R)

" AS.R)

-

(S.R)

(S.R)

INTER

EO4A-B083  CEGTXT
BO84-BO9B - FPRTBF
BOBO-BOBE  INTXTB
BOCO-BOCC ° NcCsUC

. "BOC6~BOCC TRFB .

. BOCD-BODY9 ~ DECPNT
BODD-B112- PRECH
B114-B11D  CHENXT
B11E-B129  PNCPRE
B12C-B129  SORT

“BTAC-B1C8- " CHAR
B1DO-B1E9  STRPRT

BI1ED-B1FB  STRWD.-
B1FE-B213 MApP -
-B216-B21E  DpSUC
B220-B227 ' DPRE .
B229-B236 CKNOM
B240-B252 .' WRITE
"B253-B269° INDPRT

. B25B-B269 = INVDO
B26A-B298 - COPYy
B299-B2A5  CLEAR

- B2a8-B2B8 , " SETP
B2BA-B2CO .ADJCY

- B2C2-BY4OA  SEARCH
B410-B422 DpASHPp

. B426-BuUU41  WSPARM
- B447-B788 . pCN

‘B7A0-B826 ° PREFIX

- B829-B885  VOWEL
B88C-B921  SUFFIX
B928-B963 - SYLLAB
B965-BYEC  §WC - .7, o

~ BA00-BA1C . CURSOR INTER. -

> BA1E-BA26 . "KCHAR

- BA2B-BA7C  KYDEC
‘BAB0-BAA2 ' FORSP
BAAS-BACO. BEKSD

..  BAC3-BAA8 . CLL -
-, BAD9~BAEE '~ RVLF
- . BAF2-BB07 ADVLF

" BB08-BB10 HOME
EB14-BB25 CLEOL
BB27-BB2F = HBOL

"9

98



BB43-BB58 .
BBSE-BB66 -
EB67-BB6D "

EB6E-BB7U

~ BB75-BED5 .
- BBDF-BC3R -~

" BC3p-BCU4
BC48-BC77
BC78-BCYC
BCAQ-BCCS

BCDA-BDO6

‘BL38-BD58
BD60-BDBE
BDCO-BDFS
BEQO-B2B

BE8Q-BEAT
BEAS-BEC2
BEC8-BEF2

. BF00o-BFu6.

. €000-C019
€020-c03C
- C040-CO61

C070-COCB -
~ COEQ-C113 .-
. L118-c129
. C130-C17C

C180-C1FA

C210-C22B .
€238-C300

C310-C32F
C35p-C387
c3co-c3p7
C3D8=C3EW
C4oo-cuoC
- Cl19-C41B
~ Cu20-C438

Chyo-Ccuug
Cu450-CuCh -

C4po-CuyD8:

CHEQ-CUEB

C500-C52A
C530~-C56B
CS5EQ-C6UA
C650-C661
C670-C687
C690-C6FE

C700-C718:

€720-C730

Cc800-¢827 .

€900-C910
'€90c-C91D

C913-C91D
C91g~-CA33 .

NUM

RT10 =~

" FOR8 - S
'DECODE PATCH = -

L oUT. - . .
_ESC s
INSERT (S-R)

© EXIT2
DEL ~  (S.R)

- CLRPGE -

- ESC.Z = .
EXECUT MAIN
‘SgwW's
CNW (s-R)
DIPDIR (S-R) .
INTDEC ~
UPCNED
UPCNST '
DBLCHQ (S-R).
INIT '
UPCNAR

. UPCING
DBCKF (S-R)
LCONCQ . (S-R) ~
-LCNCOM -~ .
-LCNCON e
LCVHL  (S-R)
BESRCH (S-R)
T2 - (S-R)
LCNBB _
ENGH
INT2 =~ (S-R)
SVTXT (S-R)
CHGPNT (S-R)
UPCNCH
" WWCON
IN
- BE
EA
PCNTAB TABLE

- WRDLNG TABLE
PCNCK /- (S-R)
SRCHST (S-R)
L14 -

L20

. L15
L16 o
PSYLLA PATCH -
'PSPACE PATCH
L16L18

. RESTRT (S-R)
XIN  (S-R),
'BRESET °~ (S-R)

9.9,.



-~

’1CA3P?CA7AQ

"CAB0-CA91

CAAO-CARY
‘CB00-CB13
CB20-CB27

CB30-CB3j

CB40-CB71
CBSO-CBA2 . , -
- -CBC7, ++
"+++++++++Sffg++++++++++++++++++¢++++++++++++++++++*++

A

U NOMK.
. PAST

AS.R)
(S.R)
(S.p)

CHECK;
LAST

"APOST® PATCH -
- P$ . PAFCH

" INSERT -
‘KYBRDP PATCH-

DEL



AL IHITIALIZATION RonTINEs*f”

SZ§$§. IN TIALIZATI N

o

1

lPPBRDIx 3. soancz LISTINGS PRt

~f*mnxs PROGRAM INITIALIZES THE VIA poams -
 AND ENABLES THE KEYBOARD AND TIMER '

“.INTERUPTS

L INIT 7 LDA
T S
- STA

S sTA
' v. LDA:

. LDA

. . sTA,
" LDA.
STA.

LDA

LDA’

B STA

LDA
.- STA.

. STA
‘LDA

©.STA

LBA

. STA
.. LDX
STA..T

' STA

"-"Bx11”;5;4cL1»

T amp

#80
CURSF

‘DDRB -
,ORBg :
S :#33 :'1J”
W s

. LpA

AcR
01
PcR’

#7r'“

IEF#1‘“
%00
CURSL -

#10

1CURSH7%

#a0
CHAR
$01
T1L
T1R
#12. .

IER#1

“#05

T21,

00
lCNTRLu

BKI1

_jL'DISABLE ALL INTERUPTS P

=T-5ET CURSOR FLAG ON

”'SET PB7 FOR 0/p
“$SET PB7 HIGH
* . +ENABLE PORTS, ENABLE .
..+, .3COUNTER 2 FOR -PULSE MODE S
" ;STORE CODE IN. AUXILARY R
--CONTBOL REGISTER o

; -SET ©31' 70 INTERUPT ou i
cat 4 TRANSITION >

'°SET POINTER FOR CURSOR

_'INITIALIZE TIMER 1

' 'ENABLE INT”RUPT ON CA1

;AND TIME OUT OF TIMER 2

3'INITIALIZE TIMER 2

”?j¢1NITIALIzE TRANSCRIPTION e
' PRRANETERS - o ,

: ENABLE PROCESSOR N

SINTERUPTS . @

+++++++*+++++++++++++++*+++++++++++++++++++++++++++++++

r\

ALL LocATIONs IN THE TEXT BUFPER ARE SET To ALI ONE'S "

clan s ATy

R



' INVDO- INITIALIZES THE VIDEC POINTERS

~ INTXTB - LDA #FF
© . .* . .LDX #OF.
" CONT " . “'STA 60.xf_-'
ooV UDEX T e T
S0 .. *BPL: CONT Loy fnﬁ':'" 'f._~4jﬁ~_ ,Tgfﬁf v
' ‘y‘,‘,',p RTS . B SRR L

DL '?- ' Co o
%.INPRT INITIALIZES THE PRINT BUFFER POINTERS WHILE

3INPRT LDA #83 e R ”_Tf,c;u--_?1ﬁ :,“;_nluu5; 3
' ““15?5 ér v ;1;_f; o R 0 AT SO
: :.f"wismg PBL -~:,; B R R R L
INVDG . LDA #7F - -
Lo STA'CPNTH R I . .-_‘.'f"ﬁ R
~STAMCPNTL”5“: a»SETs POINTER ron COPY AREA e
"STA VPNTL‘]:T_'-SET POINTER roa VIDEO DISPLAY ' g
" LDA -#0F . .r__’{' , AR e ) B
“*':STA_VPNTLQ'-' 1;~.«:: B =f;;4;‘;-;~
. ~ " RTS . . -EXIT p BRI
. +"‘++++++++++++++++++++++++++++++4’++++++++++++++++++++++ :

' B. INTERUPT DRIVEN ROUTINES __[
IN 1 UPT DECODING o

" IHE SOURCE OF THE INTERUPT IS FOUND AND THEJE‘"
PRCGRAM DIRECTED TO THE CORQFCT S

- ‘ROUTINE

- :INTDEC- - PHA “".jf"SAVE ALL REGISTBRS,;;
o i'f'TYA R SRR . e
© LDA IFR#1 '744FIND THE souacE 0P
Lt *3v”':j4-THE INTERUPT AU
. AND #02:°} | e
~ BNE KEY.
ﬁsra_IFR#1

c T e LR
. KEY f,IDY‘#gg fJ.L.*;;H,‘; SR
'.ﬂ,sm;g(CURS),!‘» - STORE " THE. cannncrnx
A ,,}-ON THE. SCREEN : :
U Lnl]#kp_g,Affgf,t.”u

.JV;TPB&{OP?“INTESH?isJ“‘f'"




.-¢DR$0§1‘

»._.,jcnxson on AND ‘OFF AT A PREDETERMINED BAT‘“wQV
- CURSOR. LDA CURSEF / GET PLAG =~ o

. OUTC1T | LDA#03 | INITIAL TIMER. 2 AGAIN

' 'C.  TEXT EDITOR ROUTINES

cgTc:” LD #03°
e smymwzn §
T T 2 4 S

“ff '“W Bﬂa;ew’l.Mw M“ o @%fﬂ :

JMP RKYBRD . 4 oot o T

++++++++*++++++++++++++¢++++++++++++++\++_+++‘++.i»'+.+‘+'+f++.+{fv R

L

_ﬂi  § :,

. 52LfcﬁABC R vh.'vj‘*v'” R
“LDY #00 . ﬁ*.4 o R
LDA #09 - .cuason CHARACTER Vol
. STA: (CURS) ,¥ ~3iSTCRE THE CURSOR (
STY CURSF _ ~ CLEAR FLAG '

-+ STA TM2L - P ;__p,' TP,
o STY.TM2R - . e TR
+PLA’. 7. ;RESTORE REGISTERS . : c o

I TAX» .:.:i_;f.,‘ﬁ “f>7jJ lu"f"f'

JIQTAI».f  R R e : e

RTINS -?.*vt.EXIT FROM INTERUPT

"7cHA§c,;}QLDA_CHRc . iGET CHAR ..~

EU‘STAf(CURSQR) T 3SET FOR CHARACTER
,“y:LDA{#eo v.‘.f - S '. 5 i\fﬁ:"
. STA CURSF. . =  iSET FLAG . .*"= REREER T

BMI OUT . iBRANCH ‘ALWAYS L

‘2+++++++++++++++++++++++*+*+++++++++++++++++++++++++++++ ;“n

B 'Qﬂﬁégkiﬁklﬁﬁﬁgiz;BQHTINE

THIS ROUTINE ALTERNATES “THE CHARACTER IN
LOCATIQN 'CHAR WITH 2 CUBSOR ‘AT THE" B}

*ﬁlTE DETEBMINED BY THE TIMER. INTERUPTS

ask “LDA CURSF -.GET FLAG . oo
«h,MBPL CHARC- ok rf_A‘- S e
v:LDY ’00 “‘u.? : S . v;_'fui'%T@CJ: .\
- ;LDA #09° e JGET CURSOR CHABACTER TR T
wlasrgé(cuRS) R T P ST
... STY tunsr g;ﬂpbcLEAR CURSOR PL&G )
:liINITIALIZE TIMER 2 AGAIN
STA TZH ?ﬁ:;f‘=

“TAX:

Ll TAY




SIS [\ 1S

PLA ‘ ‘ -
o RTI L njrBETURN FROH INTERUPT
- CHARC - "LDA CHAR “_l . ;GET CHAR ./ e
... .. 'STA. (CURS) 4 "SET THAT POSITION EQUAL
RREE PR ;'TO 'CHAR z
: ‘VLDA"80~ R SET cuason FLAG
-~ 'STA CURSF.. ;
o CUBMI OUTC . 'BRANCH ALWAYS , : B
;‘++++++++++++++++++++t++*+++++++++++++++++++++++++++++*+ AR

oL

KEYBOAED 3§,\Q’ ;.\ ,,;_‘ R IR F
THE. CHARACTER INPUT FROM THE KEYBOARD IS DECODED AND
THE .PROGRAM DIRECTED TO THR NEXT'

;,'“EUNCTION T0 BE PERFORMED. -
. "KYBED - LDA ORA#1 . 4GRy CHARACTER. =~ - il
SR 'CMP #09 . 3SRE IF CARRIAGE RETURN .:],M‘
. ‘ j'LINEFEED - o
BEQ TAB P ’ : ‘
CHP #00.° '”': ;“5EE IF“DELIHIT CHARACTET
ENE CONTK1i R
T JMP INSERT {'sPLACE CHARACTER INTO DAGE
. CONTK1"" ~JMP DECCDE - -
oy TABwikt o LDB CURSL. - - 1.'
SL AR L ARDTRCO.
?'.ﬂ“:\.“~ﬂ;5 STA CPRSL. =~ -1 ‘
FUCATTINRY L JMP ADVLFA;uf‘; B ' ‘ . o
RV ¢ESC1 > JMPESC '_.*V.'OUT OF RANGE BR-NCH SR ™
“*;ff[ﬁDECODE."CMP\#1B ~’v“-rIs IT AN ESC CH RACTER ' -
aog T BEQUESCY L T
o Te LT AND #7000 .,cazcx FOR A co ROL wonn B
% . BNE EsC1 . -

\ \r“ ;;*'LDA oBA#1’,' ',fITs A CONTROL
o ‘,h ;f-GET NEXT INPUT | - '
AL *CMP #01 o Q'FORHARD spacn?/ [RRER

s  .BNE B.. , s [ e

. JMP FORSP . |

. CMP #02 ~r~';B;cx=sPA@x?'gqh
. 'BNEC .M;*\g; S S

i JMP BKSPS L N o
S0 L CMP #06. ‘. ;CLEAR LINE?
o, o7 BNE Bl e T
5 §7 o JMP cLL'.g.~ : A .
ot ~‘fCHP #05 :REvERSE LINEPEED?‘”
' "'_ ‘“JHP RVLP o ‘ ' ' T
?““ - CMP . $06 L FonnARD LlNEFEED7 e e T
Lo BNE H G i . . - —'~‘A.» g .

ARACTER ‘

fi{w;‘_, . JMP LDVLF . T v,,f"*” o
@ B .. CHP 208 -;:HoHBICUBSﬁBV?f o

R : ] KA e ?”?Zfiﬁygfufu:.fﬁﬁ#r‘-}‘,.__
S » ‘- .. 5 JHP HO ME oS "’“‘f"""'vﬁ':"' - . v e e \




R D e T e T T 105
R A R A
- K- _.CMP #0B . . ;CLEAR 'TO THE END OF LINE? .

S ~~ BNE CR O L : -
‘ L ~JMP CLEOL = D e T cL
CMP #0D ~ - . = ;CARRIAGE RETGRNZ =~ . . = ., -
BNESN: - e o
L. CMP #oE . - CURSOR *162 - .~ .~ . .
oy UBNELR o T

oo o T JMPORTI10 .

o LF | “CMP fOK.‘»“"_'fLINEFEED +8° R

e % BNE OUTK. . ;IF NOT THIS ONE "THEN EXIT
.. . ..JMP FORS . | S
‘. “OUTK. - PLA" i 'RESTORE REGISTERS .’q - S

. Sy S N
PLA.
-~ 'TAX

PLA SRR ' '
: RTI: ' - sEXIT FROM INTERUPT ROUTINE g
'++++++++++++++++++++++J‘E++++++++++++++++++++++++++++++

Pt
T

o .
. -

A .EOEHAR’ SPACE CURSOR

. ““FORSP . LDA CURSH . . 'FORWARD SPACE CURSOR :
N Lo "'f~ﬂ__u'ONE POS TION :
.7 .cHp#13 ‘ T
BNE ADJF- .~ - o =
LDA CDRSL
CMP #FP - o
. BEQ RTRNF _° . oum or Boaané\\\
" ADJF - 1LDA CURSL" o
o . CLC “"CURSOR+1
S . ADC 401 . S y o e .
T ... STA CURSL ! L"_.- A : A
ADC .#00 - .
L  'STA CURSH _
EXIT . LDA (CURS)»Y o
/s - 'STK CHAR o MOVE NEXT CHAR INTO LURSOR A
, o T lpOSTTION |
- RTRNF - -~ 'PLA. ;7:n"€“'RESTORE REGISTERS AND EXIT
TAY
PLA
- " RTI. : SN
+++++++++++++++++++++++++++++++++++¢++++++++++t++++++++

L

Bk iz_a.g_ ggzggg o

B

3BKSP LDA cunsn © '+ #BACKSPACE CURSOR ONE POSITION



CMP $#10. SN e
'BNE ADJB = s L
"LDA CURSL R
S - BEQ RINBF .~ -.. T  ,;'_\&-\‘ e

ADJB.. - SEC - “3CURSOR-1 -~ : " .= .,

' o LDA CURSL . - Sha L e e c
*;STA.CUngi‘ o _/‘-*.w' e T
.LDA CURSH o ' S

"SBC #00

o . -STA CURSH: 2 | B

. RINB ~ © JMP EXIT . = EXIT FRON INTERUPT :
++++++++++++++++++++++++++++++++++++++++++++§++++++++++

~ Lo . ; "

CLEAR EN IgE 1I _g'

. CLL LDA,QURSL - 3CLEAR. THE’LINE AND HOME TO
: L A @-'EEGTNING OP LINE ' o
AND #CO: -~ . _ e _\\ 
- STA ‘CURSL - Db S N
-1LDY 43F .- jV:LInEQLENGTH R
. . "' LDA A0 - - . R T
STORE - =~ 'STA. (CURS),Y . ~ . . Lo :
. . DEY T 1; ;A.yfv::' ',‘»e.
BPL STORE - ' B ‘
§ JMP. EXIT . ,REIURN FROM INLERUPT
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

e REVEPSE LINE FEED . =

RVLE. = LDA CURSL 'REVERSE LINEFEED cunson
. SEC =~ .
SBC #40. ; ,cunson uo o _3] »
.. . . . STA CURSL o S
. LDA CURSH = -+~ - g
: SBC $00 : . Y
CMP #0F - . {CHECK FOR WRAP AROUND
- BNE OVRT1 R
- LDA #$13
. STA CURSH . ‘ T
~JMP EXIT - .RETURN FROM INTERUPT S
-+++++++++++*+++++++++++++++++++++++++++++++++++++++++++-va -

3 ‘VANCE LINEFEED cunson o O
‘jONE LINE .

106
08 T



107

_ADC. #40.. "0 0

“STA CURSL .. .
N j;;-cqpﬂt1a f?;[a*:CHECK“BOUND§Q¢;7' TR BT
.. S .7 . BNE OVRTZ_JFr"‘ SIS

A ULDA#RI0C
N "OVRTZ - ,STA CURSH. - - o ' : ’

R i JMP EXIT . .- ,.RETURN FROM- INTERUPT :
+++++++++++++++++++++++4+++++++++++++++++++++++++++i+++ :

ffﬁouf[cuksoﬁ-‘g”

‘. .. HOME - . LDA #10 “'RESET CURSOR 70 TOP A
S et SLEFT CORNER : .
JSTA CURSH - " - - VLT
V‘STY’CURSL OIS ¢ wAs RESET on ENTRY ‘
o - . 3TO INTERUPT = -“‘..‘
,JMP EXIT .. ;RETURN FROM INTERUPT B

) ++++++++++++++++++++*+++++++ ++++++++++++++++++f+++++*+

.""’

CLERR --zg}‘zﬁ-_z‘ _gm;_"gzﬂ___n.._m.z- o .

CLECL _ .LDA. CURSL ;f~«CLEAR 'TO THE' END OF THE LINE L
: ‘ ORA ‘#3F ".%_Q‘CALCULATE THE NUMBER OF A
. R TR CHARACTERS TO- THE END v j:f“\ﬁ
-,‘.SEC L e T , ,‘-”,,'.1‘.; L
-v“SBC &URSL "4i%fff3fiam  :;'..”‘\: e o  'f ?
L maE .‘_& ,, L _ e . ;
. LDA’ #20 .- ;PUT A SPACE IN ACCUMULA;OR
BKT1.. . STA. (CURS),Y v'STCRE A SPACE :
. DEY ; ‘
' BNE BKT1 o : ' e
:©  JMP EXIT ."RETURN FROM. INTERUPT .
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

-

HBOL "*“ - LDA. CURSL .. : HOME cunsca TO START or -
SRR ) . ‘¥:th;‘ o “Q.“f“: "CURPBNT LINE S 57 ;E
SRR T ”"*[’AND sco o R ‘4»-vai;ﬁ§fﬁkf? :
S = 'STA CURSL. A BT j,:3
TR S i "--_'JMP ’EXI'JL L 'RETURN FROM R
o '+++++++++++#+++*++&++++++++++++++++¢+++++++++++++++++++
L -



o ade

. ggaggg MQZ_D RIGHT 31 _éf?.
nT1o LDA CURSL  T.f“;Movs.ron1Rprr 16
C : nQSCLC : S e e
- '.tf_ "ADCQ.#.‘I.O» s
2. STA ‘CURSL -
‘4 LDA*CuRSH_Q v |
"~:'f“-'ffm@1CMP $14. ~‘ ,_:;BouNDs'cHECKf*_
'H;lx-ﬁnggf.LDA #10 .
“*OVRTQ"*‘ 'STA cuasn A B O N PR
SR . JMP EXIT *. - . *-RETURN rnou INTERUPT e
C ++++$++++++++++++++++++++++++++++++++*++++§++++++++++++

- 'LEQRHARD_LINEFEEQ'EI g LINE§ 7 e '..-. '  vigﬁf‘ ]Z f ‘Q‘.(‘

. .. FOR8'. - " LDA #02g“ ,_,;x;QURSOR+&' o

B 1) CURSH = = - . : e *{g‘i;@??‘ i
_ - ~JMP EBXIT 'RETURN FROH;INTLRUPT 3 e
~x.+++++++++++++++++++++++++++++++++++++ +++++++++++++++++ FEEIE

 ESCA

L m—

~.-Now BEGIN THE DECQDING or THE _ =
L ~::, :»;_S.ESC FCN~ jy T e
: ORAfORA#1 -.i]f'GET CHAR S L :
Q’BEQ,EstT o v ‘
R "STA_(CURS)’ ,«A-pUT-ON DISPLAY, - :
’ :ﬁi JHP:FORSP\ " ;ADJUST CURSOR T
e ~IFR . 3GET FLAGS FROM INTERUPT
, »v'_ ;REGISTER °
AND«#OZ r\f,,~WA1T FOR KEYBOARD INTERUPT
BEQ’ESCT L , .
-*ﬂn LDA %20 “"LQ‘TURN on B5 FOR- o -.-.,_.q
o Lt PPER/LOVER CASE L

. onA oRAiJﬂ;
SR _f1~Can#66”7 , .
T L UBNEIO | “ I
SR ﬁvaSR_COPI ‘/QTEXECUTE copy FCN“;_'
S JMP OEXITZ2 ag;'- o
I ... CHPi#69 *,y;j'INSERT?
U BNBD L. o _
,fva‘fg-_;._';JHP;IRSERT
B DU CMP #64
cStce. . BNESP L
',_JMB;DELETE;-Q

ﬁﬁ;ipfﬁﬂtz?:; ff




SHIFT AL
. PAGE FORWARD
* #THE ACCUM: AT

.- :' TXT+1 .

L CMP
" “BNE.
S JMP
w CMP
.. BNE-
caMP
o CHMP
BNE'

_JHP
: JMP

Y CHAFACTER IS INSERTED AT THE DRESENT CHA ACTER T
* . POSITION AND ALL SUCCEEDING o -J:qﬁ;;;
'?%f‘\ifXT ‘IS MOVED PORW (RD' ONE: pos:TIon, DELIMI CHARACTER B
P ENERERS. HERE & e

STA
ALDA’

. 1LDK
o STA
T _g,srn;v

i LDA3

STA

U sTA

- LDA'CH:

PAGE. " L D et
#7A [ . ;CLEAR TO END OF PAGE? .

L. TEXT FROH CURSOR POSJ;_TIOR* AND TO

Z

B I T bt e g
ENDPGE - v o T
*74‘«ﬁ *f~’:TRANSCRIBB?¢=v:a'g"* R
BXEC ;T T
EXITZ ;;,.INBUT INVALID D SR

' +++++++ ~l-+++++++ +4’+++++++_+++++++4++++++++++++++++*+++*#+

“f@:n,A HAS CURRENT I/Prf-"“‘

: JEfQFDELIMfT CHARACTER S
STORE,DELIMIT SYMBOL AFTER
[;FonnARn SHIET OF TEXT &

BY #1 THEN STORE

TRRILH -
I.BADH .



o0

;5WCHP TRAILB ‘:ﬁyf o LR R e e

.- «BNE “AD~ :v»-wg;.y,*"-a:a" S T
;_f#LDAaTRAILL S - SRR s
; CMP CURSL. . . |
<.~ BEQ DONE h* L
»igquDAzLEADL R R ST
S @_,sacpto1 ~:f3w'}ngngj,InmoPTRAIL.;iyi .
ww;;;;?k_i,.u';gi“a‘;STAITRAILL LR e T
S »~T~F;"w;LDAﬁLEADH

T T SBE _#00 : “ R P g
'MfLDAf(TRAIL) Y ‘GEIYKEXTgCHARQCTERf
TN :STAZ(LEAD),Y;"m”.:;"_‘ Ll
'la;ngfiy:i;LDA-TRAILL S
S oow o STR| LEADL -
];LDA,TRAILH
- STA LEADH -
. JMP'BET2 ..o
st LDA TEMP6 ”;ﬁ'GET I/P .
TR SRR R "STAQ(CURS) X MESTCRE ou SGRFEN
S ¥ 0 STA CHAR. . ;'“ -
PR m-'ﬁﬁ,JSRjCURSF ~t'f~4cunson+1 INTO cunson
. . RTS S B _ R
L jagXIT2~,Q'LDAﬂ#82 L ‘
e f;;ﬂ T.ql STA. IEF ..TURN ON KEY BOARD INTERUPT
S LS L JMP BXTT - ' -
++++++++++++++4‘+++++++++++++++++++++++++++++++++++++++f

o ;ﬂ;CARAQTERs ARE DELETED AND
-+ §TEXT TS MOVED TO COMPENSATE
L:;”'WAIT FOR 2 CHARACTER

_5-sz A cnnn TURN BS on~
- $EXIT IF ANY OTHER ‘CHAR
:j-raan "D" 1s RECEIVED

A.'7f’ALL DONE BETURN FROM INTERUPT :
++++++++++ +4es s +++++++++++++ T‘;«'

'4

____IE _EAR__IER LED Lgl_ﬁ.

' f.;f._

4;-nﬁ_THE<CHARACTER AT ‘THE canson POSITIOH”IS DELETED 8
© . AND ALL{THE -TEXT SUCCEEDING Is v Sl
MOVED IN REVERSE BY ONE- POSITION THE cunsoa SR EE S
POSITION‘REMAINS UNCHANG




e

111

. DEL LDA CURSL ;INITIALIZE THE PCINTERS
: STA TRAILL : C .
. STA LEADL
‘ - LDA CURSH -
) STA TRAILH
_ STA LEADH
BKTU CLC o : ‘
LDA LEADL - ;LEAD+%t INTO LEAD
“ADC #01 ' '
STA LEADL
LDA LEADH
ADC #00
_ STA LEADH : S,
CMP #14- . ;CHECK LIMITS OF TEXT
BNE OVRT3 : ‘

iy

RTS : y -

OVRT3 LDA (LEAD),Y  ;GET CHARACTER
. STA (TRAIL),Y .

LDA LEADL

STA TRAILL

LDA ~LEADH’

STA TRAILH

JMP BK4 . ;ADJUST POINTER BY +1
+++++++++++++++++++++++++++++++++++++++++++++++++++++++«

L4

CLEAR THE ENTIRE PAGE

pa_%_X1}

PAGE - 'LDA #00 ;CLEAR ENTIRE PAGE . .
o STA LEADL - ;SET POINTERS
LDA #10 - -
-~ STA TEADH
BKT5 - 1DA #A0 _ .
STA (LEAD),Y ; STORE SPACE WITH B7 ON
CLC .
LDA LEADL ;LEAD+1 INTO LEAD
ADC #01

STA LEADL » o } : e e

LDA LEADH
- ADC "#00
STA LEADH
- CMP #14
- ‘ BNE BKTS
LDA #82
STA IER
: : - JMP HOME ' ;HOME CURSOR THEN EXIT
:}++++++ ++++{-++‘l‘ #+++#+++’++++t+t+++++++++++++++++++++++++

_— 'c'EAR'IQ-zﬁg,EEQ.Qz,zﬁg;ggggf' Tt e
S T U S T e ’ ~_: .

Ty ® e i R T

o ‘(}r":

'ENDRGE' - LDA CURSL... ., ;CLEAR’ 'FROM CURSOR TO END'f"““'””L,
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' .- ;OF PAGE
'STA LEADL ; SET POINTERS
LDA CURSH R -
STA LEADH : o o ~
BKT6é - LDA #A0 .~ ;CLEAR CHARACTER
L .STA (LEAD),Y  ;STORE SPACE
S cLc - R -
LDA LEADL o ‘
ADC #01°
STA LEADL S
LDA LEADH . - .
ADC #00 . S -
.. STA LEADH o :
~'CMP #14 . s BOUNDS CHECK
BNE BKT6 o :
- LDA #A0 : ' ' 8 :
e STA CHAR - B e
B ©° JMP EXIT2 : RETURN FROM INTERUPT
++++++++++++++++++++¥++++++§+++++++++++++++++++++++++++ o

CLEAR DISPLAY . = | | o~

COPIES VIDEO INTC A BUFFER AND CLEARS VIDEO DISPLAY
" CLEAR" "JSR -COPY
LDA #A0
. 1DX %00
. . LDY #10
> JSR WRITE
RTS - . ;EXIT : :
g +++++++++++++++++++++++++++++++++++++++++++++++++++++++
CUESCR FEED _
TS L r Ly T e T me
« o B el o T -

CURSF: .LDA CURSH .. .. ;MOVE CURSOR.+1 i
w;ﬂﬁ”-jf‘r““**C%Piﬂ}«w~~ membSCHHK@ e

.

T T BNE ADJY g T S

oo o= T UEDR CURL - o ol ool
" CMP 4FF "-“,' ;LOWER LIMTT CHECK
-  ADJT. ... .LDA CURSL_ o :
'.-,-.v,.CLCA% ﬂ”~.~ﬁi, | - O SRR L
ADC #Q1 e PR
STA CURSL T ST Af‘”-‘
ADC #00° - - . _ o :
g STA CURSH . S
#LDA (CURS) , ¥
: STA CHAR
. RTRNF RTS . - EXIT
© o« @ e ++++++++++++*++++++++++++++++++++++++++++++++++++++++++

N . . - .
- . T T

. . .
" n_ ,,: . 3 DR .
: o —_—

’ . -

™

) whas -

* ‘ b ° s - k2 e Ty L-1
. " - .
"
o s PR - L . WY © . = D AT 0 AN R o . .
.o . e _ 2 =



L TR Sy Y

D. BRAILLE EIECUTIVE ROUTINES _%3'“
) SYSTEM CONTROL EQUTINE

- THIS POCRAHS CONTROLS kND DIRLCTS THE TRANSCRIPT
'..CF THE TEXT .
JSR CLEAR

EXEC

OVREX1

- EKEX1.

-

JSR'INPRT

LDAl#OO

~

STA FLAGL
STA CNTRLY4

-JSR INTXTB
"LDA- #00

STA PCNTRL

"STA SCNTRL

JSR PCN
LDA FLAGL

JMP BKEX1
JSR. TRFB -
LDA #45

© JSR STRPRT
"JMP HOME
“+++++++++¥++++++++++++++++++f+++++++++++?+++++++$++++++

- o e T

CMP #01- - .
. BEQ OVREX1

'THE SCREEN IS COPIED TO

fon.

. ;THE TEXT AREA ‘THEN CLEARED -
. ;THE' PRINT BUFFER IS
. $INITIALIZED' y
iSET FLAG FOR LAST WORD IN

'THE PAGE

;INITIALIZE CONTROL WORD FOUR
’INITIALIZE THE TEXT BUFFER

fINITIALIZE TEXT WORD

PARAMETERS

;BEGINHTRstcRiPTIoNL'

iFLAGL=01 IF PAGE COMPLETE -

;FINISH LAST WORD

;.PRINT BﬂFEER

-

';;EILE;BLOCK nANAGEHEQL;-.;_f

‘SET PRINTER OFF CHAR IN

'HOHE CURSOR ANP BEGIN AGAIN

R

'.__,&'

«
AP N ©

IHIS ROUTINE NAINTAINS A FILE DIRECTORY ON
“f;ThE’CURRENT TEXT - WORD, AND .. .. .

IS THE ONLY ROUTINE THAT ALTERS

FBHAN

"THE PARAMETER CHRWD1

PHA

.TXA

PHA
SEC

LDA TXTL _

SBC STXTL
CMP MINE

‘BCC RT" -

 LDX FBNDX

iSAVE 1, X

-

;CALC LENGTH OF FILE,

+E=LENGTH . _ |

"USING THE LEFTHAND

nto

) ?LIHIT ;i

PR

P

'BRANCH IF E IS LESS-

; THAN THE. MINIMON -
;FILE LENGTH. - - '

@ e oo

L) ’

113



ST

~UINX . ;ADJUST INDEX TO 2'ND
PR +ENTERY. - =~
" STA FB,X . . ;SAVE LENGTH IN
T ~ iSECOND. ENTERY._
DEX :
. LDASTXTL = . ;SET LEFT LIMIT. -
.~ STA 'FB,X' "SET FIRST ENTRY.
et Al ‘
INX : '
: ~ STX FBNDX 'SAVE INDEX TO FILE
RT CLC ' .
: LDA TXTL 'CALC FILE LENGHT RIGHT
: AT -'SIDE.
ADC CHRWD2 - .
STA TMP1" ‘ ,(TXTL+CHRHD). S e
cLe . . §
: LDA-STXTL = . :(TXTL+CHRHRD2). ' o
o © " ADC" CHRWD1 S e
. SBC TMP1 : fN=(TXTL+CHRWD2)4(STXTL+CHRWD1) ;
CMP MINF  ° -
- BCC END - BRANCH IF N LESS THAN MINF.
LDX,FBNDX ’
CINX . ;n~'ADJUST FOR 27ND ENTERY.
STA- FB X _{;,‘H‘STCRE IN THIS. ENTERY . .
LDA TMP1 .= - ,_,.j,1,> : . '
... . STA. FB X - ?;V;-;EXTL+CHRHD2UINTO;FIRST'ENTER!'
SN ~4A«;;_‘“j*;ji‘1§jﬂi'f‘;.““p” Ll
sl Ll IR T T
S .;4¢,”5Tx FBNnx ~77 FREPLACE"INDEX . =~ " ‘-
-+ CEND - " PLA- " ‘"]yq.;RESTQRETREGISTER$¢f.ZQAﬁi,-;.
L‘F37PLA - ’ V;Hgﬁ'u e
.RTS "",EXIT

e

_-:u; L ++th++++*+4++#++W++++++++++++++++++++++++++++++++++++++

« B e Ban P LY
..

- S
.CHAN IL _T_ o
: BLQ_ ___‘HE'EE_XE_ '

THE LOWiR CONTRACTION TO THE MOST RIGHT IN THE TEXT

WORD IS KEPLACED BY ITS .UNCONTRACTED PORH

"REPLAC . LDY %00

BACK - " LDA (LTABLE), Y 'GET BRAILLE CHARACTER .
T, T STR, (LTEXT):, xwa STGRE IT”IN TEXT. WORD RERINE AR

.CPY LCHRW2 '.  o ]j' o _ff“',v,__ o
BNE BACK - - T )
. .. .BTS . oo ~ - o R

T +++++++++*+++++++++++++++++++?+¥+4+++f+++++++++++++++++

,...,IYQ e - . , r k \




if‘_it15;f

iiﬂIs SUBROUTINE REPLACES THE CHARACTERS IN

THE TEXT WORD WITH BRAILLE CHARACTERS. . -

- CHARACTERS EQWAL TC 'FF' ARE NON PRINTABLE R
CHARACTERS. o : LT e

- CHGTXT LDY CHRHDZ ', ‘GET THE LENGTH I
Co s ... ;OF THE MATCH '/ SR
fBIT‘CNTBL& ' ;CHECK MODE WHETHER - - ~ . ' .
R ', ';WORDSIGN OR ABBREVIATION =~ = &
BVS OVR1 . . IF 'ABBREV MODE JUMP. = @ L
CINY o
- o T UINY B . -
. OVR1  STY TMP3 .~ "$SAVE AS FOINTER TO SYMBOLS..
- 7 LDA %00 -) L e T e
_STA TMP1.
~ STA  TMP2
. . STA TMP3
AGAIN:. . LDY TMP3 B '
L : LDA.(TABLE),Y_-'GET SYMBOL '
- CRA TMP2 " 3TURN ON OR’ OFF ACCORDING
. T ~ © - ;T0 CNTRL WORD. - :
- INC TMP3' *-° '~ ;ADJUST TABLE INDEX. =
-LDY TMP1. - ;GET TABLE INDEX .
STA® (TEXT),Y ' ;STORE SYMBOL IN TEXT. AREA
- INC TMP1* . - ;ADJUST TEXT INDEX
~- .« - AND #FF .. . ;SET STATGS FLAGS .
" " 'BPL'AGAIN ' - :;LOCK FOR B7 ON IN SYMBOL
. LDA #FF ‘TURN«ON’NDN PRINT FLAG
'STA “TMP2 -
. LDA TMP1 . -FGET NUMBER "OF. cnaa's MOVED
CMP CHRWD2 f»*'-SEE IF MOVE Is COMPLETE ‘ R
. BNE'AGAIN . . IR
. _ . LDY #00 - - ;TURN B7 oN .
. BACK ' LDA #80 : ;ALL TABLE- CHARS TO BE PLACED

o "“IN-TEXT BUFFER
- CRA (TEXTL) Y
' STA (TEXTL) ,Y
INY S
CPY CHRWD2
BNE BACK =~
R RTS” : $EXIT s
‘rl-+++++++++++++++++ ++++++++++++++++ +++++++++++++++++++++ ’

.. STORE "IN P_gum'au_z' FER

. 'TRE CHARACTER IN A IS STORED IN 'TEE PRINT BUFFER AND.l

v?”THE POINTER TO THE BUFFER ADJUSTED

-STRPRT 'STY TMPO

~STA TMP1 . . o - B
LDY #00 - o R
CLC . I
LDA PBFL - *;ADJUST INDIRECT POINTER



LTty L
S "~ ADC #0171
..+ 4 STALPBFL
A . LDA TMP1. S S
STA '(PBF) , Y -;S-STORE CHARACTER
N ~ RTS - UREXIT - -
'+++++++++++++++++++++++++++++++++++++++++++++++++++++++

. —————

; THE ASCIT CHARACTER IN A IS MAPPED INTO A
** BRAILLE SYMBOL - S RN
. MAP | 'STY TMP1"
. o LDY =000 0 e HEE
‘ORA #20° . . ;ADJUST FOR UPPER
R S . iAND LOWER CASE
CMPR. - CMP A760,Y '~ 3CHECK TABLE-ENTRY -
.. “BEQ ouT SR T TR
. INY', v
CINY.. -
E : ' BNE CMPR. o \;<»::~r ,;
“CUT - . -INY SRR TR e
o :  'LDA. A760 Y "'.’GET BRAILLE SYHBOL
.. ~LDY’ TMP1,'.v ‘”
. : ‘RTS ' 'meEXIT SRR
.Z++++++++++++++++++++++++++++++++++++++++++#++++++++++++

IL _g ’R;gg"gqppﬁg‘ly f"-:.§§ ;)¢'f.iﬁ'

THE PRINTABLE CHARACTERS IN THE TEXT BUFFER
ARETRANSFERRED TO THE PRINT BUFFER -
: FPFTBF LDX~#FF S . PR e
o Z'LDA'60,X [ O
- CMP #FPF - : SRR
.. -BEQ REJECT -'u,‘;pa..,-»‘”:ﬁ-_}.~
¢ AND #3F -.fzmksK.BITs_657' R
R #  .JSR STRPRT -~ .;X'HUSTlﬁE'PRESERVEDV _ . o IR
REJECT ~  CPX #0F L ' _ﬂ:~‘ e ST e
- amp Bx— L T T e AT e
DONE " RTS. ‘ " : L e
++++++++++++++++++++++++++++¥4++$+“’“”"‘ 3

i THE- AR N1ED 1O BY X, AND ¥'TS. CLEARED, A
. TZ;CHARACEER«qeaBzwwnzmwxn AR D i ogcivt




X 5 e " -
...... ‘.v LT e - - _

';Q}WRITET':fSTX YPNTLi'f“] :X AND Y CONTAIN TRE .
L e S ' ;POINTER To: THE AREX- To BE

SCLEARED | " . -

iFOUR PAG;

; leDx,t—3
STY- vpnmaf
-“_;sTA(VPNT)LZ;

«-‘ .j4~ f . '”TjNC VPNTH ;3"*

S IEX
'.BNE BK '

++++++++~H+++4+++'

3 ai¢¢gig

Y copy or THE VIDEO DISPLAY IS uADE IN BAM ,,:«;4:-;g~-[~*-«rﬁ ay
U CRPY - gSR INVDO R [ T
ST AGAIN‘ ch,_ I ,;-ADJUST BY PLUS ONE ALL | R
SRS R "*h' .;'POINTERS FOR TEXT o

LDA #071 ST SR
*.1DC:CPNTLwQ'3_-Z" ."5—‘r_~_x‘i |
CSTACPNTL -0 -0 T e
“sTA.VPNTL't B D A R UL
,,;LDA:#oo A
“*sTA;CPNTH e
 INC VPNTH . ¢ . o me S
. CMP #84 . . 'CHECK RANGE EXIT IP OUT OF RANGE
.- 'BEQ oUT _
CVR1 fﬁgfLDA.(VPNT) Yﬁ‘.fGET CHARACTER FROM SCREEN'
[ " AND #7F L +B7. OFF FOR COPY AREA
- TAX e _ _ _
- LDA (CPNT), S L T S
- ORA -#80- ;B7 ON‘POR-VIDEO.BOARD N i A
_;smﬂ’(vpnm)ii-: T e e T e
R .4 8 o e
el ilsTA;(CPNT) r»'.,-.' % LT e
e MR AGAIN SRR E
~0UT .0 - RIS - -:a;.EKIT s
'u';-+-}+-l-++{' +++4+++++++++++i~++‘++++++++

S

2 B RATL E-?ILB‘TOATHE szm‘aurrzn_x“j?,“”fw‘fl
nsn ppnmnr +COBY: BkAILLz LE-
{BU?EBR" :




1 ¥ :

| : : o ;

o i sz e
[ __yﬁwAND FLAG. -~ : ' . -
G LT TJSTA FLAG - .- L e T e
4. XIN - ' LDX #00. .;«:Rnszr_wzxijNDEX‘Fon NUMBERS

L ‘<»;¢5;§{;.ygg“gsrx Tup1ﬁ,-f,j,"* 2 S - ”
s o ++++++++++++++++++++§++++++++++++++++#+++++++++++++++++

B j;;CprﬁFILB‘To PRINT BUFPER AND CLEAR TMP1
.0 % RESET . JSR FPRTBP. - il S
f’mf'=f_# **Uﬁv;fw{¢q§gAINTxm ‘:7ﬁ‘f;'f?'ﬁﬂf e Q,;w
. ":;LDX.#OO ‘ﬂ;,;}ih TR S

;Liggninyiiqg cﬂﬁtk"

A SPECIAL SYHBOL IS CHECYED FOR THE END OF THE
ENGLISH TEXT TO, STOP FURTHER TRANSCRIPTION
SPEC2 ~ORA #80 o -“TURN BIT 8 ON .
o ceMP 9D S
g __.'Q,BNEc0v3591~
' SP2BK1 - JSR TRFB
L. RIS
- " CVRSPT  CMP #9392
... .. TBNE SP2BK1
‘.LDA #01

i1s IT A TERMINATING CHAR'

'l’THIS MAFKS THE END OF THE .

: 'PAGE SIGNAL EXECUTIVE
»STA FLAG ‘ -
RIS ‘

+++++++++++ ++++++++++++++++++++++++++++++++++++++++++++

~1_Tm_u..’aj"x'o'zv.;icf_m macrzn ez

B S SPECIAL CHARACTER IS ‘PLACED IN THE TEXT TO MARK

'“‘THE LAST‘POINT OF‘T' NSCRIPTION “-THAT -I8. . TO OCCUR
“TERN:. "anA ;12 '

,ORE Im on THE SCREEN fiifq*°" e

118

"”«EXIT IGNORE "':;'; '“f4;.f*.1ﬁ“




ﬁ*_fkl

R 'sﬁAncnan,\SoRixﬁsfxﬁn;éﬁFEKINGfngurlngs_A.57"

CHECK

o

U mE CONTRACTION--FOUND IN. THE SEARCH ROUTINE

IS CHECKED TO. SEE IF IT IS AN"

CEXACT. MATCH AND .IF- NOT IF AN OVERLAP R
"CCCURS WITH A PREFIX OR SUFFIX. © 1 o
CREQ 'h‘:LDl LENGTH - R

" CMP-"CHRWD2 . --
~,g;BBQ OVR
.. .. JSR- SYLL

FLLiCMP #FF - fil'ff}?ﬁfﬁf.+H¥{ fi,u fzuw'pﬁ:?g ?

" BEQ ARND -

S LDA tqg,_ . [QTQCODE IHPLIES NO OVERLAP . [
CUUUUBRNDTY URTS T TUUTNREXITL . - L U
] ﬁfEXACT HATCH 1[;;55f,m:‘~“"~"'~-“°:1 Ay

VR " T Ipd 01 i
Sl Bes

Al%+++++++++++++++++++++++++++++#+++++++++++++++++++++++++

"fthéngTioN;sUCEED:Nc

| 'SETS A FLAG TO INDICATE THAT PUNCTUATION

FOLLCWING THE. WORD 'HAS BEEN FOUND _:

_THEN- TEANSCRIBES ONE WORD AND TRANSFERS" ~*7f”7

. THE. CHA%}CTERS TO THE PRINT BUFFER-

- BCNSUC_ " LDA #01.

" 3SET 'PUNCTUATION - e o
 ='SUCCEEDI§Q,FLAG o '

'joRA CNRL1

SOy USTR CNTRL1'**T*fxni-ﬂi~"f77;ﬁf¢}_,7~*f* RO

TRFB * JSR TRANS T

‘FB ' . JSR FRTBP SR  £1t;;,i T

RTS - A o
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

DECRE zuz POINTER

MOVE THE POINTER TO THE CURRENT CHARACTER

IN THE COPY AREA BACK ‘BY ONE

TECPNT ~ PHA e »v'SAVE'A

. SEC-.-
© LDA. CPNTL

SBC-#01"

STA CPNTL -~ L
L LDACPNTHe - e i 0 0 T
... . -SBC. 400 . O L F L IR

SRR o CPT&H« R AR S

M9

X L oo . -y
. " : ro. e T . o .
: . : . E \ : - S L O e A I
- PLX . - S B e Sl o
. RN R . . A - N .. .. Y L
. N . B N TN < te .
. . Ve . DT A S R A .

L A e e g B T T

e it

P T g




CVR1

THE PREVIOUS CHARACTER Is CHECKED AND A CODE

e

RETURNED /O’ INDICATE THE TYPE OF

'NOTLTR ~

~ CMP
‘BCS
CMP
BEQ-

JSP
LDA

',CHARACTER FOUND.

#4 T

LTTR

"PERIOD"

PER
CHAR

4FF

RTS .-

- JSR
T owLDA
ﬂRTS”

CHAR
400 ;-

-ADJ POINTER ‘
- 3SET TO SIGNIFY NOT A NUMBER
_-LETTER OR PEBIOD , -
'A'EXIT e : [

. . N “ . : \——-/h’, '. L
: Do " 1200
A .N i RTS ) . 1._.‘ R .0_,-,,_." ‘.'_ ..'. R Q S b".. ‘;,r'.'_ . N ;’ s 1':‘
+++++++++++*++++++++++++++++++++#++o+++++++++++++++++++ it = oE

PRECH .. JSR.DECPNT - .. . . 4 R
- JSR DECPNT ~© - .. oo - el
o cxﬂ~ co 0 ISR CHARY. L we greemheRnd ST R T .
CK “-EMP '#7B - "+ . 3IS IT .A LETIER -
R ~BCC OVR " -7 " ;BRANCH IF IN RANGE S
o BCS NOTLTR. ~  3EXIT NOT A" LTTR =~ = T
OVR i~  CMP ‘%61 - . ,A“-,;w,g. bl Eee AT e - _
LTI BCSCLTTR o T T e e e T TR - -
~ CME #5B $SEE IF A CAPITAL LETTER
. BCC OVR1 SRR
- . BCS NORLTR . ... . . - - -

aptLETTER DETECTED
-3ADJUST -POINTER
-~ $INDICATE A PERIOD

5T

CgsEicHAR
"LDA’ #o1h
- RTS, N " = AR
+++++++++§+.:+++++++§++++++¥+++++++++++++++++++++++++++++ . : R

[N

CHECK:NEXT Cnagacggg ‘

THE NEXT CHARACTER 1s FOUND AND CHECKED FOR TYPE
CHKNXT .. JSR CK1 o
JSR_DECPNT . - = '»'Hy, ;,«_,u3¢~ﬁ{f
« JSR* DECPNT : ,‘[ﬁjj“f;¢;~;i;.xlyﬁﬂ~'; S
R ”.RTS : e e R e _-j‘m
Lot o ++++++&++++++++++++4~++++++++++++++ ++++*+++“'4~++"’+++*++++ T
++++++++'."?f , B e e L R .,\1‘;.

ﬁ' ;:vBEEQIQAIlQl.EBESEEQLQQ B PP



" < - - ‘: _. '
e - ’ R
: S 127, K
- T Tl e e
- Y. . PR
e T S o e T T ool - . & e w et ‘.»d Ces e
" -‘/ &@_‘&00“— ';',7 . C : A ‘.".'-’ S o g ) S w, ‘. et . R e

e " o op ‘ ] -‘:,:w - - R PR - “_ T_, - : v 8 ‘ ,‘.’" <.
TS | FLAG IS"sET. TO INDICATE THAT PUNCTUATION PRECEEDS, . . - . s
L wt.',gTHE~EEXT WORD, . ' m i TR ,‘_.J__;'kn;“ DRIAR TR
 IN_.. ‘PCNPRE " LDA ¥10° 'k”ﬁfjﬁ,n{"wf“»';f';:ffiv'fln e tam e
“*a’,ﬁgu,fsf~-4~~ona ENTRLAT 7 ¢ =, e e - HETEE

o S “

Lk, : P T S LT SRR

-

ST U STA CNTRLY . o- o N - -
L e JMP ONE ~':«f~‘-A JUMP IS MADE TO THB :
kS . ... ";PUNCTUNTION ROUTINE. o
'+++++++++++++++++++++++++++++++++++++++++++++++++++++++ a

: ._91_.m;kl?ﬁ**ﬁ”?*1‘¥fe4;};”;“'; T TR SR
S Y ‘3‘ e ’ ' o : ’ - < ot =t e v ) <,,-..'~~- - T

';_,n‘ALL PUNCTUATION ‘IS PLACED IN BRAILLE ORDER BEFORE R
- »BEING OUTPUT TO THE PRINT- BUFFER S .
"~ﬁsonw “LDA JCNTEL3 .« - = o '
‘ 'AND #01° . - 'DOUBLE QUOTE?
BEQ INNER . R
'LDA #26. - 'STCRE A DOUBLE QUOTE.WZV..Qf
Lol JSR:STRPRT ¢ . - b :
INNER. .. ‘BIT CNTRL3 “INNER QUOTE?
. BPL BRKR*‘ b o S e e
.. LDA #20° : “STCFE OPENING INNER QUOTE R
JSR STRPRT e R

. 1pA #26,...;g*“‘fﬁeiﬂ;f7hﬁfvu,uiﬁ ‘ Ao
gsR'S SRR co e -

OPENTNG KCUND~BRACKETZ- » = ~*

"LDA #36 . . ;STORE OPENING ROJND BRACKET -

. ERESQ.. . LDQ{pymﬁLSQﬁn};{QPENINGﬁgQUARES_&ACKET? 2 LI
N '!F»t5”f.f:TANDG?OQﬁ?“;‘?..-‘I.\ LTI e j-..' V‘r. e
- L R . : ,BEQ‘-. LE*TR,S ',:."}‘« ~._>; . _, Aa it .l : . | ; s ’ _.."--4 -

ST T iDA?f20ﬁ¥wf”'ﬂ“fSTOKE OPENING SQUARB BRACKET IR
- LTTRS . .~ LDA CNTRL3.. .,»LETTER SIGN? ° _ T LT PSR R
) ',,> : . ‘AND #10 o o e s . ;","', s ).}“‘,.':»;2_ . ‘“ ‘ —. . ,‘.' ;P‘;A.*:_- )
R . BEQ- APOS: -~~~ . "”77}f' e D T e
- LDA#30 A'fxx\-:STQREfLETTERfSIGNf?". P
_ _ JSR.STRPRT . " . R S SR
APOS.  LDA CNTRL3 ;APCSTROPHB2 R : -
S AND-#20. - o o ‘
* ' BEQ CAPP. NG '
.. LDA #0% ‘}"_;"ST E. APOSTROPHE SIGN
: "~ . " - JSR STRPRT . .- : o SR SRR
~ 'CAPP. . . LDA CNTRL1 ;;-,-CAPITAL? ;'??;<_5-w;~
... .-AND #20. % - S ,,5 - ‘
iR -’B‘.EQ-/JUSM e T ek e
LDA #20 f“;;,}STCBE’A,CAPITAL‘LETTERHSIGN' R
: - JUST1 ',-LDA‘C2O o B : B o sl i
. CVR -1LDA=fBO.:Z-'> t‘ADJUST PLAG R L SR SRR IS
... ORA CNTRL2. . ‘ o e
- STA CNTRL2. }*3“SET PUNCTUATION BUEFER e RTIEIE R

!
}




s B it B SR L Wl e . R A N T A R : C . o
W?flww*ﬂaﬂ»bé—gﬂﬁmwﬁﬂhyfﬂ”fwwf~.,. L . & o
» - ‘ "

,;izw”w?ffW“w;}‘%“'“ ‘gﬂg'gf;:;;;“SORTED erG »:f*#;y_:*fj
LT T T U RES T e L EXITY T T T T e
.;;[mj,m. ¥+++++¥++++++++++++++++++++++++++}{+++++++}++++++++++++; vm"“'“

RO
PRI, SV VPO

o ‘“A CHARACTER 1s: QBTAINED FROM THE COPY- AREA AND
R ,WRETURNEDiIN Tﬂz—acenunzxmon,;«U¢;~b;zx-w :
T ..CHAR . STY TMPO . . - DR
R H‘,y,:,ﬂ:LDY #00 oo e T
- 1”1”‘ AT ;>.'3 '(:I.C;_ BRI TR T ST 'fi"'f‘ e :- .
<0 . LDA CPNTL. ¢  ;CALCULATE NEW POINTER
S ADC #01 - e T Sl
.+ - STA CPNTL = .
- LDA CPNTH. .. @ . = .. S
tsmA’CPNTH?,_,'(‘_‘a R S TP £ R AP
o CMP#84. . o Lo e e e
n;ZEBEQsOVR jﬁ;;;.z;gazcx'pqn OUT OF LIMITS = . = .7
eIP s RUSCLDA C (CPNTY, 2 AU YT erenn e
;cvaff-“ ”LDY IMRO

o
Y

:E’QFT "_fﬁl_:*"' ?&’hJ;kaiEﬂﬁlf;{

L 1'CNE,HALFvOF?k4BR11LLE DESH, Is STORBD IN‘THBV ~«u:;égw¢:;:
* 'PRINT-BUFFER AND A FLAG IS SET | B R
DSUC . 3SR pucsuc i /nng pLAG
CLDA-#24 5 3 )
iR asR STRPT “-ONE-HALP DASH INTO

,h._¢ﬁﬁfg:PRINT BUFFER ...
CRTS. - U iExIT o B T
+¥++++++++++++++++++++++++4++++++++++++++++++++++*++4++

R

~

CNE—HALF OF & BRlILLE DASH IS STORBD IN THB
“PRINT BUFFER E -

_.DPRE . LDA 428

. " JSK. STRPRT LI e

S e T - JMP PNCPREC ; °SET A PLAG

TS PRI

;e

- o L S
W b ‘ ) -
. T PRI s o -
FEE .
- " - E ’ . S
& o : . . :
= " © ® . 7 o . : .
L b W NS - -~ . B - -~




.wj.;A CHECK Is MADE FOR Y NUMBER IN ‘A AND A conz IS
"/ RETURNED IN.A TO INDICATE HHETHER on NOT .
A, NUMBER 'HAS-BEEN FOUND. TR n

'chvnu ‘CMP- #3% i
e _.VQBCSwOYR*'i 3
w0 CMP #300 | |

Conpmoiene. o0 o BCS MM e L

STl S, LOVR . T LDA #FF . =,*NQT‘A“ﬂUHBER

Lo st o 0 RTS

- NM - o .WLDAM#021~Qf_foFNUHBER FOUND
'\++++++¥++++++++++++++++++++++++++++++++++++++++++++++++

fSET_901nTERQ_;-7”

2 >POINTERS FOR THE VALID AKD INVALID ENTRY DOINTS ARE 'SET S

" 'SETP: . LDA #B3" i a--INVALID—B3A1 I e e
S -i STA VLEH o e w;i%wéyfrfﬂ R

‘ P 5,‘ ,»ASSTA" IR‘V&DH" ¥ » : ‘ . : LA s
.. . LDA #D8 - j»"-VALID BEDB o e T

STA VLDPH - = ... T SR T

“LDA #A1 ,.'. . 'Lx-ﬁr,_;;ﬁtn_

i T o USTAL INVLDL,,”aJU-r"'_5‘;{¢

",af”ﬁﬁﬁvt - RTS RIETERETEEEEES @ 4 JURGE : S
”Tﬁff}+++++,+¥++++++++++++++++++++++++}f+++++*++++++++++{+++

aJSETS«ALL BITS IN” cNTRLu PXCEPT B3,4, 6 ' 3

il :NTRLu “LDA ¥D8 : ‘ .
s AND CNTRLQ

STA CNTRLu'

5 “RTS 7% 3 b :

o +++++++++++++++ ++_+++++4+++++++++++++++++++++++¥++++++

P I B e ,..-» R

. RS : . .
:fDETERMINES IF AN OVERLAP occuns BETHEEN THE PREFIX AND“
" ‘OR_ SUFFIX AND THE HATCH rouun.‘ S R L
, <SYLLAB LDA #0F: ST e ='=,.\ o ,3 : ;;, S
,AnnspcntRLj,‘.:,..__g;v R
e -‘-'BNE_P e
‘CONT - LDA -40F T
PR R ANDfSCNTRL”'“;Z”(7‘~

.BNE-§ PR R

‘BEQ.ACCPT I

- _STA TMP2 . *PCNTRL*OF
" "LDA #OF. .
_;cup_mupze~3_*;>,xs HATCH oN RIGHT SIDE or
e T ~pnzr1x?
«fCBCS”CONT“f”gI/f




-f‘xpcacanwnz
'CMP TMP2

.. BCC_CONT ...

... :.BEQ CONT .. SRR P U e

5REJECT"ﬂ”LDAJ#FngH..¢V JREJECT IT.. . - - . S

oS STK;THP2~;h“f,‘~SCNTRL*0P

TR "LDA#QF -

AND TXTL - . - LT TR
-~ STA TMP 1. 'p{TXTL*QF e S e : ﬁv?{
_"LDA;LENGTH ‘ Ce e e e T
. 'SEC R T
_,'CMP,TMP1 SRR N S . | RS

: BCCIACCEPT_‘ *,;*F.“j . B R
._."BEQ ACCEPT - = T L e _
... < JMP PSYLLA ,‘JUHP 0 PATCH . B
fACCEPT'*'LDA‘#01 . o ';*i-;~7='\v." R
o “RTS . ‘.EXIT S SR
- +++++++++$++++++++++++++++++++++++++++++++ ++++i+++++++

-—

'i~-§EARC?JEQ£ THO cH ACTERS A

)

- o THE - CHARACTERS IN X AND A RESPECTIVELY ARE E OKED FOR
- PRECEEDING THE CURRENT MATCH, . A CODE Is RETU VED I_N A ~—-r

- IO "REFLECT THE STATUS OF - THE SEARCH.
_DBLChQ * JSR’ CHGPNT

~ 'DEC TEXTL-

if-bEc TEXTL =~ o ST e
.. LDY TEXTL e Pl

. CPY #CF - '”';CHECK:LEE@HAND-LIMIT“ Lo T

- BCC . NOUT B T B _

- LDY #00 S o
. JCMP;(TEXT) Y ,Is FIRST LETTER OF SET EQUAL

L - ..;TC THE FIRST IN THE SET T e
L BEQ EQ1 - . o Dol ”‘;*" Y
'NOUTI"|TINCJIEXTL7.Aﬂ"'”:;'“; o '_:r‘fe.z‘_ ST
- BNEOUT. o o o T T *
~EQ1 . "INC TEXTL o sFIRST LETTER FOUND TO BE EQUAL
S TXIA BN P T e A
CMP. (TEXT) ,Y R
-+ BEQ EQ2 L REREERE

CUT. . INC TEXTL .~ 'RESTORE"TEXTﬁ
PR ‘JSR CEGPNT - . . L
- LDA #FF - ;SET CODE TO REFLECT MATCH o
B  iAS NOT POUND.
" Rkes ;

”-_REQZ; ' INC TEXTL

- JSR CHGPNT B ": e e R

- LDA #01 o - D

RIS .. ;SET CODE TO REPLECT a MATCH S
AR . -rouﬁb

-
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AR AR RS S S T AT L TR PR R TR R T ST U

- 'CHECK HHOLE EORD CONTRACTION

THE CURRENT TEXT HORD IS.CHECKED TO SEE IF IT IS A

WHCLE. WORD CONTRACTION, 4 R
CNTRL4 IS SET‘TO REFLECT THE 'RESULT - ‘ '
‘CNW - LDA CHRWD1 :
‘ ‘CMP. #5 ' N
BCS NWW1  ;BRANCH IS >OR= TO §
CMP #*4 ‘ :
BCC THREE _ -
TAX . +ITS FOUR. LETTERS
_iCHECK FOR 'WITH! : ‘
DEC . .DEX Co o
' BMI OUT. , $BRANCH IF LOOP COMPLETE
PO LDA 60,X - 3GET TEXT CHARACTER
h CMP A61B,X ;COMPARE TO TABLE
, '~ . 'BEQ DEC ;CONTINUE IF MATCH
NWW1 JSR ADJCH +NOT A WWC RESET CNTRLU
OUT . RTS . sEXIT e
THREE = CMP 43 ' . +CHECK FOR 'AND, FOR*
. '~ BCC TWO . ;BRANCH XF LESS THAN 2
: " STA CNTR - B
MORE LDX CNTR . '
LDY TAB3,X ;GET INDEX FOR TABLE
1LDX #3
AGAIN —~ DEY
DEX :
BMI OUTM ,
- LDA 60,X , ; COMPARE TEXT TO TABLE
CMP A600,Y -
BEQ AGAIN ’ . )
- DEC C@TR =  ;CHECK IF MORE WORDS LEFT
BNE MJRE ‘
NWW2 JSR ADJCU
CUTM RTS ‘ ' ;EXIT
TWO CMP #2 = A ;'OF!
BCC ONE . sBRANCH IF LESS THAN 2
LDA #15 . +BRAILLE 0
CMP 60
BNE OUTN
LDA #0B sBRAJILLE 'F!
CMP 61 !
BNE NWW2 . -
KTS . JEXIT '
ONE . LDA #A . . > S
CMP 60 - ) .
- BNE NWW2: o _. & o

m i ey

E} - ‘am’e

e i



RN
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R

i
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BE A ar e e = omoe o

.

THE PPESENCE OF A DIAERESE OR A DIPHTHONb Is LOOKLD

FOR AND A CODE IS RETURNED e

'DIPDIR

JSR
TXA

PHA

- LDA

CHEC
SYL

REJECT

ACCPT

NODIP

- ouT

-e

DOT ONE AND FQUR CHECK

THE CONTREACTED TEXT WORD IS SEARCHED FOR AN UPPER DOT

TAX
cMP

BEQ
"DEX

STX

INX
LDY

LDA

CMP

'BEQ

CcMP
BNE
JSR
CMP
BEQ
LDY
BNE
LDY

BNE
LDY
STX
JSR
PLA
TAX

TYA
RTS - o | ' A
+++++++ +++++4+++ +++++++++++++++++++++++++++ +++++++$+++++ ) a'

\

CHGPNT - +SET FOR UNCONTRACTED TEXT

2

TEXTL

LFTPNT ~  ;CHECK FOR LEFT LIMIT
iWHICH IS 60
AccerT ‘ ,

TEXTL

$00 . . _ . CA

(TEXT) ,Y ;GET A CHARACTER = ' &

#BRAILA sEQUIVALENT BRAILLE SYMBOL :
' ;FOR THE LETTER A.

SYL

#BRAILO

NOD IP

SYLLAB

$FF

ACCPT ' :

$FF ;REJECT NO OVERLAP

-00T

$01 ) ;DIP OR DIR IS PART OF A
s;PREFIX OR SUFFIX.

ouT , -
#02 ;NO DIP GR DIR FOUKD
TEXTL

CHGPNT

A R ~ -

-



927

DOT 14 LDY CHRWD2 :GET INDEX CLEAR MATCH
o : © ;CHARACTERS .
- pEy ‘ | .
.BCK1 - LDA.(TEXT),Y ;GET CHARACTER'
B STA LC1,Y - ;SAVE IT
- - .. LDA #00. .. _ . % S o
©7 77 T STA (TEXT)w Y 3CLEAR-TEXT CHARACTER, » . & =
DEY . ;ADJUST INDEX
~ BPL BCK1 . :CONTINUE UNTIL ALL BONE
END - INY . ;BEGIN LOOKING FOR UPPER -DOTS
CPY LENGTH - ;IS ENTIRE WCRD DONE
BEQ NDOT :
LDA 0060,Y
CMP #FF
BEQ END - : .
~ AND #09 - ;SEE IF UPPER DOT EXISTS
BEQ END BEEE
. LDA #01 _;FOUND AN UPPER DGCT
STACK PHA - L : :
LDY CHRW2  ;RESTORE CONTRACTED RREA
DEY. . R . N -
i EE . 7 LDA-LC1,Y . o o :
STA (TEXT) Y ;REPLACE ORIGINAL CHARACTER -
DEY R T Yo s T
BPL BK
PLA :
- RTS : . EXIT
. NODOT.  LDA #FF o , N
o JMP STACK.  ;EXIT AFTER RESTORATION

I R R R e L R R R R R R Rt

LOER CONTRACTION CHECK

THE PRESENCE OF AN UPPER DOT IS CHECKED FOR, SHOULD
AN UPPER DOT NOT BE FOUND :
THE TEXT WORD IS ADJUSTED SUCH THAT THE MOST RIGETHAND
LOWER ‘CONTRACTION ISLEFT UNCONTRACTED.-

_1ICONCQ ~ TXA

PHA

LDA #00 o :

_CMP LCHWD2 ;SEE IF PREVIOUS LOWER
o ; CONTRACTION EXISTS

*BNE PREVLIC = ‘

NEWONE - _ LDA #00  _ =~ "7'SET PARAM FOR LOWER
TR . "CONTRACTION
- XTH «
- 1LDA TL
o STA LTEXTL » '
" LDA TABLEL N ' :
STA LTBLEL - , N .
LDA TABLEH » :

STA LTBLEH

O



LDA CHRWD2

STA LCHRW2

PLA S

- TAX :

~ LDA #01 _ 'RETURN HITH ACCEPT CODE e

oo o JBRIS ws L e R S

PREVLC LDA_TEXTL - ' : 7
S CMP LTEXTL
BEQ NSWTCH .

' BCS SWTCH S ' 4 ' :
-NSWICHE  JSR DOT14 . 3sCHECK FOR UPPER DOT o . L ' o
.- . 'CMP %01V T ‘ i ‘ - ' :

‘ BEQ OVR -
JSR REPLAC
: JMP NEWONE
CVR-  PLA
. . TAX : Ll .
LDA #01 ;ACCEPT
: RTS '
SWITCE  JSR DOT14
' ©  CMP #01 o . o _ _ I
BEQ NEWONE » , : o - ;
PLA , . . | _ | , _
TAX :
_LDA #FF - s BEJECT THIS IS MOST RT : o
Lo e ‘CONTRACTION AND NO UPPER . DOTS . _ :
RTS - o Lo
‘+++++++++++++++++++++++++++++++++++++++++++++++++++++++

+ o 1
—~ . Y
. o

——

LOWER CONTRACTION VOWEL CHECK

ONE OF THE FOLLOWING VOWELS A, E, O, I, U, Y Is
- SEARCHED FOR. AND A CODE RETURNED. IN THE ACCUMULATOR
‘ACCORDING TO THE RESULT OF THE. SEARCH.. .
'LCYVWL . LDY #00 ' ‘
MORVWL = LDA #0F 'MASK OFF INDEX OoF ROOT o “r\\;\
= /’AND CHRWD2 ' ' :
' TAX - :X CONTAINS STRT INDEX OF ROOT
- LDA VWLTAB,Y  ;GET VOWEL
CONTCQ CMP 60,X $LOOK FOR VOWEL IN ROOT»
.. BEQ ACCEPT
. INX . .HAVE NOT "FOUND VOWEL YET
' CPX LENGTH
BNE CONTCQ ' . : : ,.;4_4-n-
INY - SR
CPY #06
-+ ENE MORVWL o
RTCT LDA #FF - ;NC‘VOHEL FOUND R R e
ACCPT - LDA #0171 "FOUND A VOWEL . R R E S ER o
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

~

¢



,,,,,,,,,,,,,,,,,,

'SFARCH FOR BE PREFIX

THE VALUE IN- THE ACCUMULATOR fs. COMRARED TO 3 TABLB

- A CODE RETURNED O REFLECT THE "RESOULT. o0
EESRCH LDY#OO », o ‘, 4‘\," o @ - .v (‘04\ £ .. \-’ “1.; 0“ . . 2
‘“CK ,e.°ﬂﬂ?*33?kﬂ S A5 SRR 4 'w*ff“ﬁr"ff,fa

' '_'+++4++~_|?+§++++++.++++++V+"+‘++"+’++,+-+++_+++.'++'A++-+++‘++#++++++ 44

. BEQ
- INY

CPY.
RJCT . LDA

" RTS
ACCPT * LDR

B RTS
" BETAB A

EANE AR

"Bk ' . LDA

ACCPT

. ;, . e LT ;1..?[A e
CK. - . oo _ S

fﬁié9;fi

#FF ,’.ﬁw;;No'MATCH FOUND: - f;é;;v.<;;v";;
#01 SMATCH FOUND. ACCEPT CODE
» ,j,:f?’%_ E o

g

THE BEAILLE CODE OF THE TEXT WORD IS SAVED

SVIEXT LDY"

STA

& INY

cpy
BNE
1DA

'STA

' LDA
STA
. STA
RTS

+++++++ ++++++++ ++++++++++++++++#++++++ +++++++++*++ +++++;

#10

#00

0060,Y
00D0,Y. TR
 $ADJUST INDEX

BK - -
#00 :“'INIT POINTER TO TEXT WORD
TEXTH ‘

$60 .
TEXTL-‘:}@é R T S S T
LPTENT - ** ;SET LFTHND. POINTER

B

3 - ’ ‘wl

ChAn 1_3 INDIREC gQINTEB

CHANGE THE INDIRECT TEXT POINTER

CHGPNT LDA
. EOR
STA

LDA’
- EOR,
- STR

RTS

LPTPNT -
LETPNT - ~;SET HIN LEFT BOUNDARY

#BO’
TEXTL
TEXTL
e

LI Y S
TP S




’“vDﬁfﬁ?f;”
© BACK

. NEWWRD

6 » ‘o.'»o

PR LIRS SO B

“CNP

. OVRT “MP
TRL L e

L.

..._

'-)\,‘_

@' @, 'Iau,‘

HAT

_.CMP.
BEQ

BNE

_LDA.

WAS FOUND

#FF

FOUNDP‘C
430-7
OVR1
200

RTS T

CHMP

- LDA
" RTS

v;t . .

-LDY
. CMP
~ BEQ
DEIM

BNE"

LDA”

FOUNDP
Cw

PCNTAB

RTS

" LDA

RTS

l\)l\‘

SEARCH T

EXT

L

1

. O’VARY‘ . ‘u ]
#0114 .

#9- - Tl
PCNTAB, Y
FOUNDP
e SR o
BACK ;'

#00

#FE

@ 0.0 ..-.‘

f cngc A _gg RETURN ;ng ‘

¢.

ﬁ-sEE IP GFF scngna anu
;CUT OF. RAM:

- . o . m
\ ~ *

. " . - ® - .t %

-mﬁ vs?A?.'.Wnr‘ o

o ‘o -c.. o -

" THE CHARACTER IN A. IS CHECKED AND A CODE RETURNED IN R
. A AS TO W , _ » |
:vcx o

L °DID NOT FIND aPcu -

‘FCUND PCN

" CHECK- FOR A QPACE :?;:
~‘..No'r pcn NOT LETTER '
__-cnzcx FOR- ALPHABET 3 -
~g»;SET CODE FORﬁlLPaABET -

'+¥+++++++f+++++{++++§++++++++{+++¥+f+++++++++¥¥++++++++

THE TBXT WORD IMMEDIATELY PCLLOﬂING THE CUBRENT TEXT
WORD IS SEARCHED FOR ONE OF THE FOLLOWING NORDSf

cRCHSET -LDY INDX

STY

©LDX

IND2

*OOV“
STX INDX3

_AND, BOT, OR, WERE, WAS, 1IN, HIS,; BY, ENOUGH.
“ A" CODE IS RETURNED. IN A.. 0 :
~  $INDX- INDEX OP FIRST

-sCEARACTER OF NEXT WORD
;IND2 MUST BE SﬁQ TO TEXT

INDX3 IS THE‘INDEIIT _
' ;CHARACTER IN RCM WORD

'START AREA

N

)

'++++++++++++++€¥%++++++++++++++++++++*0++++++++++++++++Hw

i~

P




M

’ ";7‘,‘,' :

e =0 -

L2

.oy

?fIN¢

'”‘Lnx
,1DY

o aw

U LDY )
S CPY
UBEQ

-

j
1
v
'fﬂ
1
-
|
|
5

]

1oy

S

- IBL

#OA
OUT

WRDLNG Y
éIRPx ‘
Y o o . ‘_ﬁ’, » ..:.~ .
LDA.IBL,I_f
STA PNTL
INC AINDX
LDY AINDX
LDA TBL,Y"
STA-
INC AINDX
INDX2
INC INDX2
. LDa
- ISR
LDY.
INC
CMP’
| BNE

DEX

‘MAP .

INDX3
(PNT), Y -
NEWWRD

BNE
" LDA
‘RTS
LDA
RTS

EK”“*"
#0.;1'1 I
$FF

AND -

. BUT -

"CR

~WERE

| WAS

IN . Lo :;\ N

HIS -

o

WEDLNG

“ENOUGH _ : : : e
R +++++++++++++++++++++++++++++++++++++++++++++++++++++++“~

03
102 -

03 .

02

03.

03

02

06

aXINDi-.vMH“

., 3OF POINTERS - « . . e
~3SET iNDIBBCT”POiNTEH‘TO TABHES°~%

PNTH . ocoi
o :GET CURRENT INDEX7
4tpNT7 Y-

INDX3.jflff

JQ?fFCUND A MATCH ﬁ-'f ; -

"»DID NOT FIND A MATCH = °

I E
os . v w

'"1§-BRANCH IF SEARCH FINISHED
- sH0. MATCH..FOUND. .

;GET. SEARCH: LENGTH INTO X
$AINDX IS INDEX TO TABLE

A LA

- - L P W)

'-AbJUST INDEX

;GET -TEXT (ASCII)

g

FDECREASE BY‘ONE THE SEARCH

JLENSTH -

e

- +++++++++++++++++++++++++++++++++++++++++++++f+++++++++.

’+++++++++++++#++++++++++§+++++#+++++++t:+++++++++++++++

5 ~1uozx TO TABLE or LENGTHS S
L iAND WORD™ . L e
YINDX Jf"“TA | .

i G €l 4o el A s b e S

. RN TSN . . . .. .
. : . . T
X - g - ot . . ‘. e
. . S . S . e ot DS b
. . . O . % N . . Lot . M
. f . e bd e e - . - aod . SR e e ;. » cLe e .
T b e e i TS i 53 [ : RN * 2 . L




-TAY

o CMP.
ch e e . BCS‘
E .. CMP.
L no--Ees

. I S 'CMP

BCS

;o /" CMP
‘ BCS "

‘.“. Tt ﬁCS
o CMP"

- BCS

CMP -

.BCS

1#13""

SPEC - -
$61 2
LTTRIC

#5B.

'SPEC2 .?‘g,t{jfw;q_~q'1,h:> L
41 . e A LI

LTTROUP
#£32

SPEC3
$30 7

#2E N

L e e e
S LU

»‘ﬂTHE ASCII CHARACTER IN A IS CHECKED AND A CODE
“ERETURNED TO INDICATE ITS TYPE - :

"CHECK _ "SAVE CHARACTER L

T sPECT- .

" LPTRUP - ‘LDA"#06

ARPOS  CMP #'

”CUT C
.L__E.

LAST .

APPOS

 'PERIOD, - LDA #07.

"RTS - -
LDA #0.1
RTS - -

_SPEC2'  LDA #02 -

RTS

. SPEC3  LDA #03

RTS. - .=

NUM . LDA ¥4

" RTS
LTTRLC . LDA - #05
' ;j RTS

RTS -
| 'APPOST
~ BNE CUT
" LDA #08 .
RTS
. LDA 309'

RTS

FIT WAS APPOST S

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

ﬁ_.LET_R QKB_E

\

'“fECHECK THE LAST CHARACTER AND SEELHHAT IT IS, RESTORE )

EVERYTHING .ON EXIT
. JSR DECPNT -
JSR DECPNT -
- JSR CHAR
~ JSRCHECK .
JSR CHAR .

4r°GET PAST CHARACTER

,'-szx WHAT IT IS
s SAVE - tonn

L

fiézv};“



: TR s T T
- e e g e “ - b D R T D : ey K . ol -
. - - PRRTINH -2 e o ]
- v
e s _" s .
’ CPLA T ';GBT/fODE.'
RTS . ‘

;4++++++++++++++++++¥+++++++++++++++§+++++++++++++++++

"}gasg.caARAcwgg)Ly ._._». S )

- e e . - e s . .

’fTHE PRINT BUPFER POINTER IS LEFT POINTING TO “THE -

PREVIOW? CHARACTER 1IN

. .THE -l

“BEUFFER, . THE CHARACTEB IS RETURNED IN A. ; S

PAST. LDY #00 - - . T

1DA (PBF),Y - ;GET.LKST CHARACTER STORED
PHA : _ B -
- SEC . SR
. * » 4 -LDA PBFL '~ ;ADJUST POINTER
7 -sBc o . » ‘ )
STA PBFL ~ ' .~ - Jeonoae T
LDA- PBFH -
'SBC #00
STA PRFH
 PLA-
RTS

-_++++++++++++++++++++++*+++f++++++++++++++++++++++++++++

»

PREFIX  t.

DETERMINE IF A PREFIX FROM THE TABLE EXISTS AT THE :
START OF THE CURRENT TEXT HORD, THE ASSUMED ROOT WORD
IS THREE LETTERS LONG AND MUST HAVE A VOWEL

SUFIJMP . JMP. SUFFIX ~ ;0UT OF RANGE JUMP
PREFIX  PHA PR E
© TYA : o 2
) e PHA . S N T
“ﬁ TXA T
. LDA #40 - 3INITIALIZE CONTROL WORDS.
‘STA PCTRL :SET B6=1 FOR. PREFIX vowEL
L -SEARCH -
. STA.SCTRL
. LDA LENGTH. - ;GET WORD LENGTH
i STA END - {SET END OF SEARCH
. ,SEC o IR
'SBC. #4 , ;ROOT=PREFIX*3‘
BMI oO0T = = .. '
" CLC . N ST
ADC #01 sADJUST
1DY '#06 ‘
'STY OFF "INITIALIZE START POINT FOR

- sROOT CHECK
. - CMP #06



BCS, povn1 . 3IN_RANGE.STORE CALCULATED
© 77 'PREFIX LENGTH IF A LESS THAN 6.

o “A_FSTA OFF ' : : S
POVR1 JSR VOWEL e ‘ '
“PSTRT . . LDY OFF" ~ ;'CHECK IP ‘A VOWEL WAS POUND
= o 3IN THE ‘ROOT ) : o
\'" 1w . o e
" CMP %02 : SEE IP PREFIX 2,2
" BCC SUFFIX , . '
.LDA- #A8 u-szm PNTR N

STA TABLE H-
LDA PREADD,Y yGET P,NTRL

STA TABLER =~ | = = . & =7
, .. CMP #39 .+ < “..- L
 BNE POVR2
. INC TABLEH ‘ '
“POVR2 ~LDX PRETAB,Y "GET NUMBER ENTERIES THIS
B ‘ o 'LENGTH e, -
@INIT 'LDY #00 - . ’
FAGAIN - LDA™ (TABLE),Y 'GLT DATA
ENE POVR3. -'BRANCH IF MISMATCH
- INY . -
- CPY OFF , ' B L
i‘BNE‘AGAIN"‘.'_°FALL THRO wnzu WHOLE MATCH

LDA OFF = - :SET PREFIX LENGTH INTO A

ORA #80 ‘

ORA PCNTRL .

'STA PCNTRL -~ o - .

_ JMP. SUFFIX. °CHECK'FOR'SUFPIX , -
. POVR3 =~ DEX e ' S

BNE : TABADJ :ALL ENTERIBS SEARCHED’ :

~DEC OFF """ 3YES DECREASE SEARCH LENGTH

JMP PSTRT
TABADJ  1DA TABLEL ;HORE;ENTERIES PHIS TABLE -

, cLC | e VTR .
" ADC OFF . ' 'ADJ LOW BYITE

STA TABLEL - IR

BCC INIT ;CO SET ¥=00 S

INC TABLEH . ;ADJUST. HIGH BYTE BOUNDARY

: , 'CROSSED
" JMP INIT -
OoUT =  PLA
Lo TAX
- PLA

TAY

RLA.

RTS’ . : ‘
++++++++J-++‘7I>++++++++++++++++++++++++++++++++)++++++++++
_ _ - T _ o
YOREL = - - . e, - r RS



THE ASSUMED ROOT 1IS. SEARCHED. FOR & vowEL
VOWEL - "PHA.. . .-w 0 5 - ;SAVE REGISTERS
TXA
L - PHA o ‘ s
BKS ~ LDX. #6 . -;GET TOTAL NU4BER OF vowEL
‘BK3'° . LDY OFF -~ - .. ;GET START ‘POINT OF SEARCH
‘BK'1 - LDA VWAL,X °  ;GET A VOWEL - :
BK2 ,cmp,ooso;y " 3IS IT A VOWEL . =~ -
. o 'BNE‘OVR T ' ‘ AT o
- ..BK& - LDA #40 ;TURN OF PREFIX MODE FLAG
ww T '“EOR'PCNTRL‘ e T .
- STA PNCTRL - . - T , ST
PLA : .3 RESTORE REGISTERS
oAy ” . e T
- PLA ,
e .. o TAY-- ¢ :
PLA . N : L e - o
. . 'RTS ) 'EXIT * DT B
CVR - INY S ' - T
g CPY END ;HAS END OF ROOT BEEN REACHED’
BNE BK2 = -
DEX s e . L,
BNE BK3 U 'CONTINUE USING A NEW vonEL"
. BIT PCNTRL
'BVC SUFCON . ;CHECK FLAG FOR SUFFIX OR
. - ';PREFIX MODE .
.LDY OFF .~ : ;OFF CONTAINS LEIGTH OF PREFIX
- STY END- L .
DEY 3 . ;OFF =START POIHT’OF”SEARCH -
,STY OFF, - . SRR ’ : S
BNE BK5 ‘ L
JMP BKU4 . IF OFF .0 NO PREFIX’ ALLowED
. SUFCON .- LDY END . . END REALLY POINTS TO NEXT -
ST - ';CHARACTER' THAT IS UNCHECKED
STY OFF ;.-cnosz NEW STARTING POINT
"INY -
STY END. e °GET Nzw END POINT, SEARCH
' " 7" ;CNE AT A TIME :
. CPY LENGTH
BNE’ BK5
JMP BEKY :
++++++++++++++++++++++++++#++++++++++++++++++++++++++++
VWL A
o E .
T.
o) .
T U.
T .

B L S S N LT

¢
£



. .SUFFIX

N

. THE TEXT WORD IS CHECKED FOR m POSSIBLE PRESBNCE or;
A SUFFIX °
 SUFFIX LDA #0F . _
R ¥ ,AuD.chTRL RN R .
- 'STA OFF - . 'GET PREFIX IF ANY ‘
.. . LDY #06 .. '.:,ASSUHE uax SUFFIX
81 ... _LDA LENGTH W
‘ © ..STY TMPV .
SEC .
.SBC TMP1
~STA END~ -
. 'SBC-OFF . =
- BMI .SOVRT "y . - v
.- .CMP #3 . . ";BRANCH IF ROOT >--3
SOVR1 - DEY ;Roof;ﬁs NOT MIN LENGTH'
-'1;.'_ ~CPY #2° - ' " :BRAN IF ¥>, 2 :
.. . BCS.ST - L
JOUT1. . .JMP"OUT | ST
S2  JSR VOWEL- -~~~ - .. . - e Lo
- SSIRT"-;LDA'LENGTH‘ LT e
EEA . . SEC’ . *" ;CALCULATE SUFFIX LENGTH - :
»SBC_END s R L
- STA.IMPY . o -
o CPA-#2° o i e s T S
‘.QBCC JOUT -
- CPA #7.
‘BCC’SOVR1
- LDA #6 .
. STA TMP1 . . . . ‘ Lo
.~ SOVR1 |, LDY TMP1 . . _'SUFFIX LENGTH. INTO INDEX L
. " LDA #A9. 'SET TABLE POINTERS FOR SUFFIX
- - STA: TABLEH =
“LDA .SUFADD,Y -
. STA TABLEL
- CMP #08 - = -
+++++++++++++++++++++++++++++++++++++++++++++++++++++++ :

Pmus.__r_«‘,nofi',ag._;__nnr»- .N‘E.' SR _'/‘

. TRE AREA SURROUNDING THE TEXT wonn Is SEARCHED FOR

PUNCTUATION, AND FLAGS | §
'SET ‘TO REFLECT WHICH PUNCTUATION IS PRESENT.

"PNC1J. - JNP PCN1-

PNC2J ~ JMP PNC2 | R AT

SQBJ . JNP SQB . LT R
"PCN ' LDY #00 ' :INITIALIZB~¥%E'CONTROL WORDS

.. 7 “STY CNTRL1 R N

- 8TY CNTRL2-



£2Y

C-'H.““'v"

CUT1.
ovg

'f-OUTR‘-ﬁv

//ONE

 SPECJ
NUMJ'
CAP . .

U AND
. sTa
. '. < ‘. LDA

L STY

. STY.

© 0 LD
. CMP

- BCs;
~1LDA
. .. CMP!
. BEQ:
'~ JSR.
2 JMP

~ LDA

. STA
.RTS .
. > RTS
- 'STA
cMp

- BCS
- 'CMP
‘BCS E

- .CMP.
BCS~
. .CMP
. BCS
- CMP.
“BCS '
- BCS
. CMP
_« -BCS
. JMP
"JMP

LDA

< ORA,
.~ .STA
INC:
BIT
" 'BMI
- - -LDA

ORA

BIT
 BMI-
. SR
-LDA

JSR
LDA

CNTRL3
CNTRLS
WDNX
CHRWD1 .

£10
OUTR
CPNTH'-
OVR -

ONE -

#0150

FLAG

TMRS
#7E

SPECT ',

161

41

‘CAP"

#37

#30
’NUHJ
#1F

#FF i. "

CHRR -

1631 :Q'
SQBJ .

T;-caa/wn1 S S
- 3 INDEX ron CUBRENT WORD FILE .
. ;GET'LENGTH == e

' ;DO LENGTH.CHECK"

¥~-BRANCH IF GREAIER THAN 1b,fup

':"GET CHAR ,'

PCN13" .

_#Pcuza':"

jspzcz
NOM
#40

LTTR2
$#80.

.CNTRL1
STA-
BIT
. 'BVS

CNTRLT
CNTRL1
cap1

CNTRL2

FIVE
SORT®
TMPS5
.STRHD

'#Bﬁi.v

‘CNTRL1Y
CNTRL1
#02

.CNTRL1",
‘CNTRL1
CNTRLS .
CNTRL1- -

o . "}:",'

?-BRANCB TF PIRST LETTER A
;CAPITAL . i
u.,-cnncx pcuaurrzn FLAG - o

'?‘NOTE END OF PAGE REACHED

?qu LENGTH wonn GO TRANSCRIBE

" ;SAVE INPUT fﬁp I
‘ :BEGIN ASCII DECODING R S
;BRANCH IFiLETTER;
SO B
'_'BEGIN CAPITAL ROUTINE
,f?SET CAPITAL FLAG
sADJUST -WORD . LENGTH ,
$2'ND LETTER OR. GREATER? .
- $BRANCH. IF NOT FIRST. LETTER
'SET FIRST LETTER ‘FIAG |

-ySORE PUNCTUATION BUFFER
- 3GET I/ o

*:prT IN TEXT FILE

”,RESET CURRENTEERPITAL FLAG..'

T

-



capt |

‘LTIR“"

OVRP1

. ALLCAP

CVRP2.

..SQB*‘

ESQ%“

SQBC

>§?T3Am;

PCN2 -

OOoRA
STA:

JMP.

LDA,
.ORA
" STK
- JMP-
- BIT
- BVS

BIT
BMI

ISR
JMP

LDA

. ORA
STA
 BIT
" BMI

JSR

“ " JMP
.CMP
BNE

Lpa
ORA

_.STA.
S JMP
- MP -#5D

BEQ

" JMP
LDA.

AND

BEQ .
. JSR
SR
. LDA
JSR §?
. LDA
~JSR .S
‘RTS

"LDA" #

JSR

JHP

cMp
BNE -
LDA ¥
AND

BEQ
JSR

LDA #4
STRPRT -
PBFL

JSR

 1DA

CNTRL1f

CNTRL1
ONE
$18

‘CNTRL1
CNTRL1

FIVE

CNTRL1 -
ALLCAP

CNTRL2-

OVRP1T - -

SORT

FIVE
#38

CNTRL1
CNTRL1

CNTRL2 ~ ' " ;¢

OVRP2
SORT. -
FIVE
#5B
ESQB
#02':
CNTRL3
CNTRL3
PNCPREC

SQBC .

"SPEC

%02

CNTRLQ

NOTRAN

‘SORT

PNCSDC

A3

" LDK #(
" JSR S

D .

';PNC*PREC,

¢

EXIT

"SET FLAG

;sET_TRANSCBIBE‘PLAqf"

‘O‘NQT 1'ST LETTER
;IF FLAG SET THEN BRANCH.
 iSEE. IF PCN NEEDS SORTING

'
El

o iSET ALL.CAPITALS FLAG
»;,-SET PNC PREC FIAG

l'BRANCH IF ALREADY SORTED

'SET PNC PREC FLAG

>

-

sBm FLAG "
STQRE CLOSILG BRACKET

"‘Agl—% ,“, .‘-."
i%}'.u;:

;GET NEXT CHARACTER
: . . ’ . " *

- s

'CHECK TRANS FLAG. ‘
’IS IT: CLOSING BRACKET

3ITS A SPAGE’

;CHECK TRANS‘FLAG

FPLACE IN PRINT Burrzn,
-savn A POINTER TO THE LAST

".TRANSCRIEE AND STORE

~

:AQD'CAP DETECTED

‘fCHECK PCY BUFFER SORT FLAG Y

”‘CHECK LEADING SQUARE BRACKET -

-'CFECK CLOSING SQUARE BRACKET

S MUST



RTS
SPB

PERIOD

DOTE

EKTHR

PER

COMMA

CB

- STA
1DA
STA
LDA
AND
BEQ
‘EOR
STA
LDA
LDY
«STA

_RTS.

LDA
JSR
LDA
STA
LDA
STA
JMP
CMP
BNE
1LDA
AND
BEQ
JSR
JSR
CMP
BNE
LDA
JSR
JSR
Jsk
JSR
JSR
CMP
BEQ

BTS
LDA
JSR
RTS
cHMpP
BNE
.LDA
ORA
BEQ
JSR
LDA
JSR
RTS
LDA
JSR

JMP

SPNTL
PBFH
SPNTH
201
FLAG
RTS
FLAG
FLAG
48
$00

(SPNT) , Y _

#40
STRPRT
PBFL
SPNTL
PBFH
SPNTH
ONE
#2E
COMMA
$02 _
CNTRL1
DOTE
PNCSUC
CHENXT
#01

PER

$0u
STRPRT
STRPRT
STRPRT
CK 1
DECPN
£01 .
BKTHR

$32
STRPRT

#2C
EXCL
#02
CNTRL1
CB
PNCSUC
#02
STRPRT

$#02
STRPRT
ONE

sGE€ A CHARACTER

139

s SPACE STORED T

Gt e
e Y
. .

;SEE. IF SPAGE IS TO BE STORED
{RESET FLAG
L,
v

sEXIT

;TRANS FLAG NOT SET

; SPACE INTO PRT BUFFER
;SET UP SPACE POINTER

:GET A CHARACTER
;IS IT A%PERIOD

;IF 'TRANS PLAG SET BRANCH

sGET NEXT TEXT SYMBOL

" ;STORE AN ELLIPSE

;CHECK NEXT CHARACTER
;ADJUST PNTR

;LOCP OUNTIL ALL PERIODS
+ACCOUNTED FOR '
s EXIT

$STORE A PERIOD

;EXIT.

;CHECK TRANS FLAG

;BRANCH IF RESET
{SET FLAGS AND TRANSCRIBE

;COMMA INTO PRINT ‘BUFFER
s EXIT

";COMMA INTO PRINT BUFFER

Y



EXCL

FXC

NS
DOL

QUOTE

CVEP3

" DASH

OVRPU4

APOST

CMP

ENE

LDA-

AND
BEQ

JSR~

RTS
LDa

JSR

JMP

CMP

BNE
JMP
cHp
BNE
J¥P
CMP

BNE

LDA

‘AND

BEQ
JSR
LDA
JSR

LDa

ORA
STA
JMP
CMP

BNE

LDA
ORA
STA
LDA
AND
LDA
AND
BEQ
JSR

JSR-

RTS
JSR

- CMP
"BNE

JMP
LDA
JSR
JMP
CMP
BNE
LDA
AND

BEQ

#2171 +IS IT EXCLAHATION POINT

NS 'IF NCT -BRANCH

#¥02 : ~ ;CHECK TRANS FLAG

CNTRL1 '

EXC o

PNCSUC - ;SET FLAG AND TRANSCRIBE
sRESET CNTRL WORDS

$16 ' ; STORE EXCLAMATION POINT INTO

PRINT BUFFER
STRPRT - o
ONE ;GET NEXT CHARACTER
£23 ;IS IT A g
DOL
SPEC
224
QUOTE
DOL$
#22
DASH

#02 ;CHECK TRANS FLAG

CNTRL1

OVRP3 ‘ S
PNCSOC ;MUST BE A CLOSING QUOTE
#34 : ’

-STRPRT

#01 ‘ ,
CNRTL3 ; SET QUOTE FLAG

CNTEL3

PNCPRE ;SET PREC FLAG

$#2D :SEE IF DASH

APOST

408

CNTRL2

CNTRL2

$02

CNTRL2

#02

CNTRLT = °

DA SHB : "
DSUC ;POINT TO DASH AGAIN
DECPNT

PREVCH ;FIND OUT WHAT IT IS

#00 - ‘

OVRP4 ;BRANCH IF NO LETTER DETECTED
DPRE " ;PREV CHAR WAS A DASH
24

STRPRT

DPRE ;s STORE LAST HALF OF DASH
27 ;SEE IF AN APOSTROPHE
OPENQ . ,

$#02 ;CHEGCK TRANS FLAG

CNTRL1 :

CLOSQ

140



~ APOSTR

CPENQ -

RESET

RNDBRC

RNDB

RNDBRO

PERCNT -

~JSR CHENXT.
CMP #00 -
BEQ APOSTR

JSR PNCSUC

“LDA #34
" JSR STRPRT
‘LDA #04

RTS'
LDA #20°
ORA- CNTRL3

/STA CNTRL3

JSR RESET

"LDR #04
JSR STRPRT
"LDA #20

ORA CNTRL3
STA CNTRL3

JMP PNCPRE.

CMP #2C

- BNE RNDBRC

LDA %80
ORA_CNTRL3
STA CNTRL3
JMP PNCPREC

JSR PNCSUC
LDA #FD

AND CNTRL1
STA CNTRL1

JSR INTXT

RTS
CMP #29
ENE RNDBRO

~ LDA #02

AND CNTRL1
BEQ RNDB-
JSR PNCSOC
LDA #36

_JSR STRPRT
LDA #36

JSR STRPRT
RTS

CMP #28
BNE PERCNT
LDA ‘#40
ORA CNTRL3
STA CNTRL3
JMP ONE
CMP #25
BNE SLASH
LDA #02
AND CNTRL1
BEQ PERCT

BRI

;SEE WHAT NEXT CHAR IS

"BRANCH IF ITS A LETTER

;ITS A CLOSING QUOTE
; STORE IT

PR

LiSET FLAG

;CLEAR TRANS FLAG
;APOSTROPHE INTO PRINT BUFFER

;SET APOST FLAG

;SET PRECEEDING FLAG AND

$GET ANOTHER CHARACTER

‘IS IT AN OPWNING QUOTE

'SET FLAG

+SET FLAGS AVD GET NEXT

-CHARACTER

;s TRANS TO PRINT BUFFER -
sCLEAR TRANS FLAG

 ;CLEAR TEXT BUFFER
;EXIT

iITS A CLOSING BRACKET
;BRANCH IF TRANS FLAG RESET .
iPUT INTO PRINT BUFFER

EXIT I
iSEE IF AN CPENING BRACKET

;SET FLAG

' ;GET A CHARACTER
iSEE IF A PER CENT SIGN

;CHECK TRANS FLAG

;BRANCH IF TRANS FLAG RESET <



SLASH
ND
ASTER

ASTE

PCN1

- COLON

SCOL

- SEMI

QUEST

LDA
JSR
LDA
JSR

‘LDA

JSR

JMP,

CMP

‘BNE
- LDA
" AND
"BEQ.
“JSR

LDA
dSR
RTS
LDA
JSR

JMP

CMP
BNE
LDA

AND
" BEQ
~ JSR

'LDA

JSR

' LpA
. JSR

RTS
CcHp
BNE
LDA
AND
BEQ
JSR
LDA

JSR

RTS
CMP

BNE
. LDA
"AND

BEQ
JSR
LDA

-JSR

RTS

CHP

BNE
LDA

- AND

BEQ

LDA

#12

'STRPRT

#0F

STRPRT

#3C

'STRPRT.*

ONE .
#2F
ASTER

#02

CNTRL1
ND

TRFB

#0C .

STRPRT

#0C

STBPRT'

ONE
#22.
SPEC
$02

CNTRLT

ASTR

“TRFB

$14

STRPRT "

#14
STRPRT

#31
SCOL
#02

CNTRL1

COLON

PNCSUC

#12
STRPRT

#3B
QUEST
#02
CNTRL1
SEMI

PNCSUC
#06

STRPRT

#3F

AT
402

'CNTRL1

QUESTN

#20

$RESET ALL CNTRL WORDS

142
g .

;PER CENT SIGN INTO BUFFER

R . ‘ ., . ‘ .' ‘ . . . N . -:
;s NUMBER SIGN INTO PRINT BUFFER

:GET ANOTHER CHARACTER
;SEE IF SLASH

;CHECK TRANS FLAG
; BRANCH IF RESET .

;PUT INTO PRINT BUFFER

:GET CHARACTER
;SEE IF ASTERISK

;INTO. PRINT BUFFER

: ¢ EXIT
+SEE IF A COLON

:CHECK TRANS FLAG

;RESET CONTROL WORDS ~ -
;SEE IF A SEMICOLON

- ;CHECK TRANS FLAG

;SEE IF A QUESTION MARK

+SET. FLAG -



QUESTN

VAT.

- NUM

OVRN1 -

‘PERIOD

FORW

THO

OVRN2

~ 'ORA CNTRIL2
- STA CNTRL2 =
~JSR PNCSUC :
- LDA #26
-~ 'JSR STRPRT .
‘RIS
'CMR #40
'BNE | SPEC
~'LDA %01
- JSR STRPRT
.. LDA #1E =
JSR STRPRT
~RTS =
- STA-TMPO

JSR RESET

LDA TMPO
CMP #24
BNE OVRN1T
LDA '#32

JSR STRPRT

LDA #3C -

JSR STRPRT

JMP FOUR
LDA #3C

. JSR STRPRT -

JSR LAST

'CMP #08

BNE' PERIOD

- JSR PAST

1LDA #0U
BNE FORW

. CMP %07

BNE TWO
LDA #28
PHA

~ JSR PAST
"JSR._PAST

LDA #3C
JSR STRPRT
PLA

. JSR STRPRT
LDA TMPO

C1LC

ADC #10-
CMP #40
BNE OVEN2
JSR MAP
LDX TMP1
INC-TMP1

.. STA TEXT, X

CPX #0F
BNE FOUR

* JSR FPRTBEF...

SEXIT -

" $SEE IF .

jEXIT L

:0/P ANY INFORMATION IN TEXT

;BUFFER TO PRINT BUFFER

;IS IT'A $

;STORE A NUMBER SIGN

' ;STORE A NUMBER SIGN

:LOOK FOR AN APOSTROPHE

¢ X

; PERIOD FOUND SAVE PERIOD'

;NUﬂEER.SIGN INTO PRINT BOUFFER"

sGET 1/P

3

;CORRECT 0 T0 J

' ;GET TE¥T'INDEX

_:IF TEXT BUFFER FULL EXIT

i -

143



P ASE

.FOUR

OVRN3

coOMMA

4-5153 

TIL

DSH

LDA

* AND
 STA
RTS
JSR.

stk

. cMp
 BNE
.JSR

JSR
JSR

" LDA
JSR’
JMP
JSR
cMP

BEQ

. LDA

CMP
BNE
JSR

“LDA
- JSR
- JMP
CMP
"BNE

JSR
LDA
JSR

LDA:

ORA
STA
JMP
CMP
BNE
JSR

LDA.
JSR
JMP

CMP
BNE

" JSR-

LDA
JSR
JMP

©cMP
~ BNE
. 1LDA

AND

“"BNE

FLAG

#F3 . ;A NUMBER SIGN HAS BEEN STORED

;ALREADY, REBSET. FLAGS
FLAG . g R s
FLAG .

CHAR .~ ;GET A CHARACTER

,TMPO.. =

OVRN3 ‘ \ -
FPRTBF
INTXT
XIN
%28

<42

STRPRT = . ;DECIMAL PCINT INTO

| sPRINT BUFFER
FOUR TR L
CHECK ;IS IT A NUMBER
#04 . ;NUMBER CODE=04
THO o

TMPO . ;GET I/P

$2C .

SLSH -
RESTRT =
#02 -, -

STRPRT *°  ;COUMA INTO PRINT BOFFER

‘FOUR

#2F
CLN

RESET- -+ , >
#0C ' E e

STRPRT

{fOB;‘ ;s INDICATE THAT A FRACTION--f

3SIGN RECEIVED

FLAG
FOUR
$31
TIL .
RESET
$12
STRPRT
FOUR
$7F
DSH

RESET = - {FRACTION: DETECTED

$24
STRPRT
FOUR

#2D IS IT A DASH

PRCENT . o

#08 - ;SEE IF FRACTION FLAG SET

FLAG ’ -

MIXED ;IF SET BRANCH Ims A
;MIXED NUMBER

-

144



145

JSR CHAR .- 3GET NEXT NUMBER
CMP. #2D R o -
BEQ HYP
~JSR DECPNT
JSR°RESET . - -
LDA: #24 " 3STCRE HYPHEN
.. JSR STRPRT
~°  _JMP FOUR-
. MIXED JSR. RESTRT
: - LDA #24
. JSR- STRPRT
LDA #24..
- JSR STRPRT
JRTS - e
HYP JSR RESTRT ) o
S LDa #24 . . - C
JSR ‘STRPRT - o
- LDA #24
'JSR STRPRT
. RTS. o : } o
PRCENT JMP PRCNT ;OUT OF RANGE BRANCH
PRCNT - CMP #25 . o .
-~ - BEQ PCENT - g
QUT - JSR RESTART . : ol _
: JSR DECPNT - PR : . A
- ~RTS BT ‘ ' ‘ o ’
PCENT  'LDA #FF : T‘MARKER on STACK
BKN1 . _PHA ~ -~ ‘ e
. JSR'PAST ~  ;GET PREVIOUS LHAP FROH
o A”ij;PRINT BUFFER
CMP #3C :
BEQ FNDIT ™ - .
- .., JMP BKNT1 . =~
'FNDIT . JSR PAST ' LT - R P
: ~ CHMP #32 '~ ° . ;IF PERIOD FOUND DO NOT RESTORE .’
BEQ OVRNY4 . : : S :
JSR STRPRT. -

<

- CVRN4 . LDA #0F .

JSR STRPRT =~ = . RS .
- - LDA #3C - L v T
BKN2 = JSR STRPRT R
~ ' ~ PLA .
CMP #FF
BNE.BEN2
JSR. RESTRT "TEXT TO PRINT BUFFER
. RTS ~ T 3EXIT , :
: +++++++++++++++++++++++++++++++++++++++++#+++++++++++++ S

R P
S

- uumnzn ROUTINE



E ALL NUMERALS AND SYMBOLS ‘RELATED TO NUMERALS APE

~ NFOUR
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(

SORTED AND PLACED INTO THE PRINT BUFFER : L
_NUM . STA TMPNO " ;ENTERY. HERE ONLY OCCURS »
A e ;WHEN A NUMBER IS DETECTED
"~ JSR RESET ;0/P ANY INFORMATION IN TEXT
oo . ;BUFFER TO PRTBFFR- = - = ’
TLDt\TMPNO :GET I/P. |
_ CMP #24 ., - ;IS IT A DOLLAR SIGN?
'BNE OVRNM1
LDA #32 DOLLAR SIGN MUST PRECEED
'JSR STRPRT - -QTCRE‘IN PRTBFFR
- LDA #3C ~ o : ‘
" JSR STRPRT .
‘ JNP. NFOUR ST L %
CVRNM1 =~ LDA #3C ';NUMBER SIGN INTO PRINT BUFFER
‘ " JSR STRPRT R D
JSRLAST GET LAST CHAR IN PRTBFFR AND
_— <. SEE WHAT IT IS '
CMP #08 CHECK FOR APPOST
"BNE NPERD ' o » - R
LDA #04 ;PUT APPOST INTO BFFR
JSR PAST ;APPOST IS DETECTED AS ,
) o 'CLCSING QUOTE : ,
SETEE JMP OVRNM2 o 'Egifv
NPERD - CMP #07 ;IS IT A. PERIOD s
. BNE NMTWO - ’ a
CVENM2 = LDA '#28 SIT WAS A PERIOQ PUT ON STACK
- PHA ,, ,
JSR. PAST -
JSR PAY S
LDA #3
JSR STRPRT
PLA - .
, JSR STRPRT L
‘NMTWO ~ LDA TMPNO- ' 3GET I/P
‘ e
- ADC #10 ﬂ
CMP #40 ;CORRECT ZERO"
BNE OVRNM3 . :
, ‘ LDA #41_ g
'OVRNM3  JSR MAP . o
| LDX TMPN1 GET TEXT
INC TMPN1 _sGET INDEX
- STA TEXTL,X . ., =,
CPX #0F sIF TEXT BUFFER FULL EXIT
BNE NFOUR - : e '
JSR FPRTBF R
LDA #F3 ;A NUMBER SIGN. HAS BEEN
RO ;s ALREADY STORED
AND FLAG . - {RESET THE FLAGS e
STA FLAG - B T 0
RTS. PR ' '
JSR CHAR " ;GET._A CHAR



CVRNMG

NCOMMA

'STA.

CMP

BNE
ISR
JSR

JSR
LDA
JSR
JMP

JSR

cup
BEQ
LDA
CMP
BNE

JSR
'LDA

" JSR

'NSLSH

NCCLON

APPRX

=-NDSH

CVENMS

-JMP

CMP

‘BNE

JSR
LDA
JSR
LDA
CRA

STA,

JMP

- CHP

BNE
JSR
LDA

"JSR
JMP-
- CHP
BNE

JSR

" 1LDA

JSR
JMP

- CHMP

BEQ

~JMP

LDA
AND

" BNE
JSR

CMP
BEQ

JSR
JSR*

LDA
JSR
JMP

‘TMP
#2E™ e
OVRNMY.

FRRTBP_
INTXT. .-

hﬁ

XIN oo
28

STRPRT
'NFOUR -
CHECK.
¥04
NMTWO
TMPNO
$£2C¢
NSLSH
RESTRT
202
STRPRT
NFOOR
£2F
NCOLON
RESET

"STRPRT
$08
FLAG
FLAG
NFOUR
#32
RPPRX
RESET
$12
STRPRT
NEOUR
#7E
NDSH -
RESET
$24 :
STRPRT
NFOUR .
#2D

' OVRNM5

NPRCNT
108
FLAG
MIXED
CHAR
#2p
MIXED
DECPENT
RESET
124
STRPRT
NFOUR

IS IT A DECIMAL PT

;IS I@?A’%UMBER° - af’i'éfﬁ*""‘
: :&' ‘ o ' e v

;GET.I/P
3IS IT A CQMMA?

;

IS IT A SLASH?

'3PUT SLASH INTO BFFR

;INDICATE A FRACTION RECEIVED

;IS IT A COLON?
;USED FOR TIME
iDO NOT RESET FLAGS

3IS IT APPRY SIGN?

:IS IT A DASH

;SEE IF FRACTIONAL SIGN SET

$GET NEXT CHAR

;STORE HYPHEN THEN EXIT
;IT WAS NOT A DOUBLE DASH
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-

2,

-

MIXED

NPRCNT

NOUT

NPRCT

NUMBK2

NUMBK1

ENDIT

CVENM6

+++++++++++++++++++++++++++++++++++++¥+++§++++*++++++0§

SEARCH ROUTINE

"*stRL

1DA

‘ISR
Qaasn
RTS

. CMP

" BEQ

" JSR
JSR
RTS

. LDA
PHA

JSR
JSR
CMP
BEQ
JMP
JSR
CMP

BEQ-

JSR

LDa .

JSR
LDA
JSR
LDRA

PLA

CHP
BNE'

JSR
RTS

24

ISR

‘RESTRT‘-v :MIXED NOS MUST HAVE

y DOUBLE 24*'S STORED

STRPRT =

#25 ;IS IT A PERCENT SIGN

‘NPRCT.
-RESTRT

DECPNT -
$FF iPUT MARKER ON STACK

PAST :GET PREV CHAR FROM PRTBFFR

PAST : o

#3c ;LOOK FCK NUMBER SIGN

FNDIT =

NUMBK 1

PAST

$32. ;IF A PERIOD IS FOUND DO NOT
: +RESTORE -

OV RNM6

STPRT

#12 = . ;STCRE PERCENT SIGN.
STRPRT - i i
#0F ,

STEPRT

23C
STRPRT

¥FF

NUMBK 2

RESTRT

THE CURRENT TEXT WORD IS SEARCHED FOR ANY OF THE
ABBREVIATION AND OR CONTRACTIONS THAT MAY APPLY,
THE MATCHS THAT ARE FOUND ARE CHECKED AND ACCEPTED
OR REJECTED ACCORDING TO THE RULES OF BRAILLE

SEARCH

ARNDS1

LDa
STA
JSR
JSR
JSR
BIT

BMI

JSR
LDA
STA

#00

LCHR/WD2 ;INITIALIZE

SETP ' ;SET RULE POINTERS

SVTEXT. +SAVE THE TEXT WORD

CNW . ;ADJUST CNLRLQ FOR HORDSIGNS
CNTRL2 ; SORT PCN?

AZZDS1

SORT - sYES

CHRWD1 ;CHECK LENGTH OF TEXT

LENGTH
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" CVRS1-

GRTEQ

GRT

NINE.

BKSR1

SEVEN.

BKSRZ

"~ UExirsy
.CYRSR1

(S

. CHMP- #02
- BCS GRTEQ -
~_.LDA 60 .

‘~CMP #01
' BCS OVRS1

JMP WS
JSR FBPRT.
JSR INTXT

JSR ADJCUY
'RTS
'BNE GRT

JSR WSPARM

JMP NINE-

.- JSR PREFIX-
“LDA: #4°0 |

ORA CNTRLY
STA CNTRLY4

-LDA #A7

STA PNTH

STA WDTABH

STA OFSETH
LDA #DA
STA PNTL
LDA #ED
STA WDTABL
LDA #F5S

- STA OFSETL

LDA -#03
STA MINF
LDA %00
STA FBNDX
STA TEXTH
TAX

STA FB, X
INX -

CPX #0F
BNE BKSR1
LDA #60
STA 7E
LDA CHRWD1

- STA '7F

LDX #FF
INX

INX

LDY FR,X
BMI BKSR2

-BNE CVRSRY

RTS

STY CHRHD1

LDA #80
ORA FB,X
STA FB,X
LDY #09

#BRANCH IF >,=2
;F;NO_MUST BE

;EXIT

 *JuP T0 ancx FOR AN A
" ;PUT INTO PRINT BUFFER
. sINITIAL TEXT BUFFER

" sRESET CNTRLU

+BRANCH IF >2

;LENGTH =2,

BYPASS

ABBREV SEARCH

;CLEAR FILE

;SIXTEEN LOCATIONS
:SET'FIRST FILE ENTRY

'INIT TEXT FILE LENGTH

,;Qg PREFIX CHECK .
3SET ABBREV

MODE .

T

' ;INITIAL PARAMETER POTNTERS

iSET MIN FILE LENGTH

-

3INIT FILE BLOCK INDEX
SINIT TEXTH ' ’

.‘SEARCH FOR AN, OPEN PILE

'GET 2'ND ENTRY

3B7=1 IMPLIES ‘FILE CLOSED

;FILE CLOSED»IF‘OO

;TEXT WORD FINISHED
ySET THE TEXT LENGTH

'CLOSE LAST

;SET FOR W.S MODE INITIALLY

FILE
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ad
| S ADJUST IF NOT
o+ PBIT CNTRLL .~ . . o7

. BVS W.S , '
. - INY ';,:'ABBREV : '
W.S ' CPYUCHRﬂDj";T"DETER SEARCH LENGTH
o BCC MAXY 3SET 'Y TO MAX CHEWD1.
o LDY CHRWD1 iGET TEXT FILE LENGTH '
CHBAXY - STY CHRWD2 - ;SET CHRWD2 TO BE IN RANGE‘
... .DEX o ;GET TEXT BASE .
LDA FB,X ' ;GET TEXTL -
> STA TEXTL ~»
‘ - STA STXTL AVE BASE
. FIGHT SEC - L IR -
: LDA CHRWD2 .»';CALC‘W~ B T
SBC -CHRWDY .- - i :
... STAW : _ o
o SEC™ | R - &,
" " LDA CHRWD1 ;CALC CURRENT TEXT . BASE
-SBC‘CHRWDZ R , e :
- CLC ~ 3SEARCH FROHYRT.TO LEFT
_ADC,TEXTL o ‘ '
o STA TEXTL - - 8
- FOUR  *~ LDY CHRWD2 - "CALC TABLE PARAM FOR CHRHDZ‘
‘ LDA  (WDTAB),Y :
-TAX . ‘ 'GET NUMBER FILES THIS TABLE
‘LDA (OESET), YT 'GET SPACING ‘BETWEEN FILES
STA OFF :
TYA ' :
“ASL
‘TAY o “
LDA" (PNT),Y - ;DERIVE TABLE POINTER
“STA TABLEL ; S ‘
ONE - LDY CHRWD2 = ;GET FILE LENGTH
DEY:

IHREE LbA (TEXT),Y ;GET TEXT CHAR
: 'CMP.(TABLE),Y ";CCMPARE IT TO TABLE VAEUE
s "BEQ MATCH1 ;BRANCH IF MATCH :
-FIVE DEX R yNOT A MATCH COHT
‘BEQ SIX- s
LDA TABLEL ; MORE FILES THIS TABLE CALC
' < .. ;NEXT FILE THIS. TABLE

-~ ADC QFF =~ ¢ 7
'STA TABLEL
- LDA ‘TABLEH
ADC #00
STA TABLEH .
JMP ONE ' S L
CRY #00 :SEE IF WHOLE WORD MATCH

. MATCHT ¢
- MFEQ WMATCH

' F owp THREE - . & R
-WMATCEY BIT CNTRL4 ;COMPLETE MATCH
: ¥ . BYS ABBREV R

;
/



‘e
- LDY CHRWD2  ;DERIVE PNTR FOR W.S. RULE S
LDA (TABLE),Y . v ST ’
CINY L e R N
LDA (TABLE),Y =~ . S
CMP #FF '+IF HIGH PARTAFF ACCEPT’
BEQ VLD . R _ AL
- STA RPNTL L EREE
3 JMP (RPNT) . ;CHECK 'RULE
. . ABBREV " NOP, = - C ;
. VLD .. 'JSR CHGTXT
B JSR' FBMAN
JSR WSPARM S AT
- JMP SEVEN' .~ ;CONT IF NECESSARY
CSIX LDA ¥ ';-4,;No MATCH_THIS'CHRWDZ
‘ BNE ADJW i Y
LDY CHRWD2
CPY MINF _'REACHED MIN CHRWD27? s
BNE NEWY 3;IF ‘NOT END THEN ADJuST Y
 BIT CNTRLY 3YES . CHECK MODE . , .
BVS ‘ABRV 3 BRANCH -FOR' ABBREV
"JMP SEVEN ‘ vi*?* ‘ :
ABRV. ' JSR - WSPARM
o JMP NINE INIT, FB THEN DO W. S SEARCH.
~ ADJW "INC W . ;ADJUST W=w=1 o
~ DEC TEXTL ‘,--CREATE NEH FILE IN,TEXT SPACE‘
L ~gungoua ‘ e
NEWY LDEY" : .DECREASE SEARCH LENGTH S
- STY caanz o '
: JMP EIGHT ,:Go xic NEW ¥ AND NEW .

© ;PARAMETERS

+++++++++++++++++++++++++++$*++++++++++++++++++++++++++'

. MCRDSIGN

PARANETER. I

'gixLiZATio
“*%"

PARAMETERS . ARE SET TO THE WORDSIGN HODE

WSPARM

AND

- LDA

‘BIT

BVC
LDA

STA

LDA

STA

- ‘CMP

ALWAY

?

BCS

STA

LDY

JSR
RIS

CNTRLY ¥
ALWAY

#BF

CNTRLY4
CNTRLY

$09

$09

‘?

CHRWD2
CHRWD1_~

q
i

b

; ;IF 36-0 "BRANCE- IN H.S MODE
. S ! .
14

ET. FOR W.3 MODE

v:SETfﬁﬂigfdss;BLE4SEARéHﬁhENGTH'

OvRHS1 L

$0D.-

.INPNT

‘cnpwvzy_zf?

" ;STORE CHRWD1 IN CHRWD2 ITS
-, 3LESS THAN 9 |

+++++++++++++++++++++++++++++++++++++++++++++++*+++++++

- Y

B
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BRAILLE TBANSCRIPTION HACRO ROUTIIES
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IMEL _gpg_ WORDSIGNS - e 'Q"_7igffj :

- SOUW'S-  LDA CHRWD2
.. . CMP LENGTH.
.~ - . BEQ. OVRSU1 . :
RJCTSU  JMP' (INVLD): ‘REJECT IT o
~ OVRSU1. LDA #20 - sCHECK FOR APOST.M
% . ' AND CNTRL3 ™ S
. "~ -BNE OVRSU2 . ;BRANCH IF Aposrr
ACCEPT ~ JSR ADJCY ~ .  ;NO -APOST .
.. 'JMP (VLD) .J"'°ACCEPQ IT
" 'OVRSU2. LDA #01 ° ;YES APOST ' |
. .- AND CNTRL? :Is-pCN sgcz .
" BNE ACCEPT R -
JMP RJCTSU

~

++++++++++++++++++++++++++++++++++++++++++4++++++++++++ T

{] L] P R . B ,7
4o ’

Ho_g HOR cow.rggc‘ffniONs e

—_——

A . LDA. #01 P . R
. STACHRWD2 - "SET FOR: CHGTXT
R 'LBY-#06 - sINDICATE AR MAM T
- BNE'WWC . ST
AND - 'LDY #01 ' o
L - . BNE WHC
'FOR  © ~ LDY #02
_ . BNE WHC
.CF -~ 'LDY #03
.~ BNE RWC -
“THE - - LDY %04
B "BNE WWC .
- WITH  LDY #05 : SR
RWC. ~JSR CHEQ . . . ;L5 Is IHPLEHENTED HERE

S CMP #01. - ySEE IF. SYLLABLB OR’ ‘WHOLE WORDh'

' BEQ WW ;IF A WHOLE WORD ‘BRANCE
PHR o
JSR ADJIC4 - ' ;CLEXR FLAGS"

7 VR - iGEFICODE

CMP #02.

F - __JHPf(INVLD) ' bR S : Ve
AW . - -LDA #10 | ' ‘ ‘ : IR
e AND CNTRL1 ._'.SEE IF PCK pnzc

L BEQ NOPCN Ll

WWE3 . TYA. ,SET ws conz,;;;

i .. ORA CNTRLM 5 ]

STA CNTRLY -

. %‘\
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CPY #06° _3sACCEPT WORD MATCH
BNE OVRWW1 o ' T S
.. RTS i +THIS CAUSES RETURN TO PCN
OVRNWW 1 JMP (VLD) ‘ ' o , E
NOPCN LDA #07 .3GET CODE IF ANY OF PREVIOUS WS
’ " AND CNTRLY4 : - o :
-BNE PREVKS © ;IF CODE =00 BRANCH NO
;PREVIOUS WS ’
, JMP WWC3
" PREVKS CPY #03 ;IS THIS WORD "OF"?
BNE NXT1 "~ ;BRANCH IF.NOT AND
. JMP WWC3 . R
NXT1. CPY #03 ' ;IS THIS WORD “OF"?
BNE NXT2 ;CONT IF YES
- CMP #02 ;IS PREV WORD "FOR"?
BNE WW4 ~ ;BRANCH IF NOT “OF"
JMP WWC3 : )
NX T2 CPY #06 :IS THIS WORD "aA"
S BKE WWC4 sIF NOT THEN BRANCH
CMP #02 " ... yWAS PREV WORD M"FOR"
~  BNE WHRCU "3IF YES BRANCH
- JMP WWC3 o
I 1DA #F8 ;CLEAR OLD CODE
AND CNTRLU - !
STA ' CNTRLY ' \
TYA ;SET NEW CODE
ORA CNTRLY4 ‘
“STA CNTRLU ,
LDY #00 , o -
LDA #48 ;DELETE LAST SPACE IN BUFFER
STA (SPNT),Y
OK . * LDA CHRWD2
. CMP  #01
BNE OVRSU3
RTS

GVRSU3 JHMP (VLD) ) ‘ -
AR R RS LR s R N R e T \AAASASA SIS L

>

UPPER CONTRACTIONS
UPCNCH  JSR SYLLAB ;CHECK FOR OVERLAP OF
PREFIX/SUFFIX
CMP #FF
BEQ OVROP1. ‘
. v JHP (VLD) ;ACCEPT IT
CVRUP1 - JMP (INVLD) {REJECT IT

S22 Rl R L S N Y R s A3 AL ISR E LR Y PR R IR o

HHOLE WORD CONTRACTIONS
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WWCON LDA CHRWD2 +IF NOT EXACT"MATCH REJECT
. CMP LENGTH’ . o '
BNE OVRWWC ] B
JMP (VLD) , : o
OVRWWC JMP (INVLD) ‘ '
+++++++++++++++++++++++++++++++++++++++++++4+++$+++++++

UPPER CCNTPACTIONS, “ED, ER, CU, GOW"

UPCNED JSR DIPDIR ; CHECK FOR DIP/DIR
' ' CMP #02
BEQ CONTUP
BKUP1 CMP #FF
BEQ RJCTUP :
, JHP (VLD) ;A=01 ACCEPT
RICTUP JMP (INVLD) '
CoMTUP JSR SYLLAB ; CHECK OVERLAP o :
JMP BKUP1 S L7
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

" UPPER CONTRACTION, "ST

UPCONST JSR SYLLAB °  ;CHECK OVERLAP
~© CMP #01
~ BEQ OVRST1

RICTST  JMP (INVLD) ;REJECT, : '

LDY #01 . 3SET Y TO START AREA OF TABLE
BK ST INY | ;BEGIN SEARCH FOK OWN -

CPY #05 2 -

BEQ RJCTST ~ - ;BRANCH IF TOTAL MATCH .

LDA (TEXT),Y  ;GET TEXT CHAR | ;

CMP- TBLE,Y |

BEQ BKST - o - «
. JMP (VLD) . . '
++++##++++++¥+++++++++f+++++t+*+f}++++¥++++++++++++++++
TBLE =~ OWN ;THIS IS IN BRAILLE

++++++++++{++++++++++4+f+++++++++++++++++++++++++++++++

UPPER CONTRACTICN, "AR"

1

"~ UCNAR TXA sSAVE X~

LDA #11 . s BRAILLE E
TAX > :

JSR‘DBLCHQ sSEE IF "“EE"
CMP #FF

BNE OVRAR

PLA . $"EE" NOT FOUND
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TAX . " sNO TRIAGRAPH

CVRAR pra  ° : L |
‘ JMP. (INVLD) ;REJECT

‘+++++++++++++++++++++++++++++++++++++++++++++++++++++++

UPPER CCNTRACTICNS "ING, BLE"

"UPCING  JSR SYLLAB -~ ;CHECK FOR OVER;;%
. CMP #01 ~ $BRANCH IF NO OVERLAP
REQ OVR . \
UPRJCT  JMP (INVLD) - ;EXIT AND REJECT .
. LDA #0F S
AND PCNTRL ;GET PREFIX LENGTH
fCLC iPREFIX IS NOT MLLOWED AT
- START OF WORD -
ADC #60 §
CHP TEXTL - ' .. 1
BEQ UPRJCT '
¢ JMP (VLD) " ;ACCEPT IT

++++++++++++++++++++++++++++++++*++++++++*+++++++++

.'x)'

LA

 LOWER CONTRACTION "COMY

—— —— e D D et

LCNCOH LDA #OF :AI'.‘I;OW«-'AT THE START OF THE

v ;WCRD ONLY
AND TEXTL . S ‘
'BEQ LCOVR | »
LCRJCT JMP "(INVLD)  :EXIT -
LCOVR LDA #08 iDAsH'NOT.A;LOWED
AND CNTRL2 o
BNE LCRJCT i
JHP (VLD) ;ACCEPT IT

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

LOWER CONTEACTIONS "CON, DIS, BE"

LCNCON LDA #0F ;ALLOW ONLY AT BEGINNING
AND TEXTL - :
BNE CRJCT2
TXA. : ;SAVE X
PHA’ o :
LDA LENGTH ;CALC ROOT LENGTH

. SEC -

SBC. CHRWD?2
CMP #3



'BCS

'CRICT3

' CRJCT2
CCONT1

CCCNT2

CACCPT
LCBE

CCONT3 -

FRCQ

+++++++++++++++++++++++++++&+++++++++++++++++++++++++++

JSR
CMP
BNE
LDA
CMP

- BEQ

JSR
PLA
TAX
JMP
LDA
CMP
BEQ

JSR

cMp
BNE
JHP
LDA
cMP
BEQ
CMP
BEQ
Jup

'CCONT 1
‘PLA "~

TAX
JMP.

(INVLD)
LCVWL
#01

CRJCT3

CHRWD2
#2
LCBE

LCONCQ -

(VLD)
63

$11
FRCQ
BESRCH
$01

CRJCT3

CCONT2
62

N

CRJCT3
v

RJCT 3
CCONT2

KER CCNTRACTIONS.

. - A :
-3 BRANCH IF ROOT >,=3
" ;RESTORE X

EXIT

VCHECK 'FOR A VOWEL IN ROOT

;A=01 IF VOWEL
;EXIT IF NO VOWEL

4 _
;BRANCH IF=2 7 _
;DO CHECK R

;ACCEPT IT
;GET FOURTH CHAR
iMUST BE "E,},1,0,0,H"

;GO CHECK FOR 'SPECIAL SYMBOLS -

+IF YES EXIT

;s ROCT VE,NE

'ACCEPT IT

CC, DD, FE. §G"

ICNBB

EBRJCT

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

LCKER cdnTBAcion "ggg

P

EN

ENGH

LDA
CMP
BEQ
AND
CLC
ADC

. CMP

BEQ
JSR
,JMP
" JMp

JSR
JMP
LDA
CMP

$0F
TEXTL
BBRJCT
#OF

CHRWD2
LENGTH

"BBRJCT

LCONCQ
(VLD)
(INVLD)

LCONCQ
171

CHRWD2
LENGTH

;CHECR FOR START OF WORD
. ! ..

sCHECK FOR END OF WORD

’

© +DOT 1,u CHECK

AND WORDSIGE.“EHOUGH“ -

,'DOT 1,4

;L7 CONTAINS REST OF CHECKS
'HUSI BE EXACT MATCH

s
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I,

EXACT

ENOUT

CIN

~

‘INOUT

. ENOVR

BEQ
JMP
LDA

"~ AWND

BEQ

. JMP

LDA

.AND

BNE

JMP ' o
+++++++++++++++++++++++++++++++++++++++++++*+++++++++++

EXACT
(INVLD)
#3E
CNTRL2
ENOVR

$FB
CNTRL3
ENOUT .
(VLD)

(INVLD)

LORER WORDSIGN "IN"

INGVR

INCONT

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

Ito
]3]

BE

+++++++++++++t++++++++++{f§++++§f++++f++%++++++++++++4+

EA

EA

EARJCT

EACONT

_LDA

CMP

- BNE

9.

JMP
JSR

. CMP
. BNE-

JMP

JSR

JHP

LDA
CMP
BEQ
JMP

LDA
AND
BEQ
CLC
ADC
CHP
ENE

JMP
JSR:

LDA

*. AND
. BEQ

A

CHRWD2

-LENGTH

INOVR'
EXACT
SYLLAB
#FF
INCONT
(INVLD)
LCONCQ
(V1D)

CHRWD2
LENGTH
INOUT

FORWRD

%

$0F
TEXTL
EARJCT

CHRWD2
LENGTH
EACONT

(INVLD)
CHGPNT
SCNTRL

#0F
EATWO

;DO NOT ALLOW DASH RULE
$EXIT :
:NO PCN ALLOWED‘ e

/

" :CHECK FOR PCN .

.

'ACCEPT IT

3 EXACT MATCH ONLY.

.'CODE RETURNED IS IRRELAVENT

'+ ;CHECK FOR'EXACT HATCH

)

{SEE IF START .

" ;CHECK END

; SWITCH PNTR-

+SUFFIX CHECK

;IF NO SUFFIX CHECK PREFIX
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CMP  #4
BCS #4

'CMP #3

BNE EANXT2

‘LDY #2

LDA (TEXT)

3

CMP- #1E
BNE EATWO
LDA {TEXT),Y
CMP #11

* BNE EATWO

EAGNE

JSR CHGPNT

~,JSR DIPDIR .

" CMP #FFP

EACCPT

EATWHO

BEQ EARJC2
DEC TEXTL
LDY #00

LDA (TEXT),Y .

INC TEXTL
CMP #7117

- BEQ EARJC2

JSK  LCONCQ
JMP (VLD)

" JSR SYLLABLE:

‘CMP #01
' BEQ EAONE

- EFARJC2
- EANXT2

JSR CHGPNT
JHP (INVLD)
LDY #02

"LDA-- (TEXT),Y

CMP #07
BEQ EAONE

 CMP -#1D

LDA CHRWD2
CMP LENGTH

BNE LT4RJIC

LDA #09

AND CNTRL1

BNE L14RJC

LDY #FF

STY ‘INDX14

INC INDX14

LDY INDX14

L3¢

;IF>=4 NO CHECK TO BE MADE

;IT IS LENGTH 3 CHECK

IS IT T? -

IS IT E?

- ;RESET TEXT PNTR

;IS IT E?

;CHECK FOR AL, AN

sMUST BE EXACT MATCH

iNO PCN OR CAPITALIZATION.

JINIT INDEX

;GET INDEX
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BMI L14RJIC ° : :IF NOTHING BUT SPACES REJECT
LDA (CPNT),Y :GET CHAR
‘JSR PCNCK - ;SEE WHA® IT IS
CMP~#00 o ' '
BEQ L14 ;IF NOT LETTER OR PCN BRANCH
- CMP #FFP\ = = . :
: "BEQ L14R .
L14CNT , LDY INDX14 :SET TEXT -PNTR
-~ STY INDX2 , ‘ _ : o
LDX* #00 ;SPECIFIES_FIRST-WORD IN TABLE
"STX XINDX )
INX :
STX AINDXY 'SPECIFIES FIRST POINTER
, , e +IN TABLE
‘ : . JSR. SRCHSET ;CHECK FOR "AND, BUT, OR“ AS
' ‘ ;NEXT WORD FOLLOWING
'CMP #FF © ;IF FF NO MATCH - .~ -
“BEQ DELSP. - .
LDA XINDX
CMP #04
' ‘+'- . BCS FLAG14"
LTURJCI, PLA .
’ TAX

- - JMP (INVLD)
- FLAG14 JSR CHAR
: CMP #20 o | |
BNE L14OVR . - I o
JSR DECENT ALLOW POR ONLY ONE SP
- JMP L14RJIC . , o
~ JSR DECPNT : : R
DELSP  LDA #01 | ' 2
© CRA FLAG | ' '
STA FLAG
PLA :
TAX ‘
JMP (VLD) $SPACE ROUTINE WILL DELETE SPACE
+++++++++++++++++++++++++++++++++++++++++++§++++++++f++

#;CURRENTLY PNTS TO Sp

 FINAL CONTRACTIONS l o L=

120 ' LDA TEXTL ;DO NOT ALLOW AT START OF WORD
- LAND #OF . S

- "BEQ L20RJC

LDA #08 - :

AND CNTRL1®  ;NO DASH

BNE L20RJC - '

- JMP (VLD)

L20RJC  JMP (INVLD) : :
+++++++++++++++#++++++++++++++++++++++++++f++++++++++++



CCMPOUND SIGNS "EVER, HERE"

115

~ .".L15RJC
"~ L1SCNT

~

' INITIAL WORDSIGNS “IIME, 'SOME,

TIME

L16

SOME

PART

‘L16ACT

L160NE

- JMP (VLD)

.BNE L16ACT
- INY

160

LT .
LDA #0F - L

AND TEXTL - ;ALLOW 2 BEFORE ‘NONE AFTER

BCC L15CNT ‘ ' , T

JMP (INVLD)

CiLC A '
ADC CHRWD2 - - , EE -
CMP LENGTH ‘ ‘ ' '

BNE L15RJC
~  JNP (VLD) , . _ .
+4+4+++++ ++++++++++++++++++++++++.++1-++++ ++t+++ 4+t 4+ 4

ART, OHE"™

LDA #0F . _ ;2 BEFORE ANY AFTER
AND. TEXTL -

CMP #03

BCS L16RJC . )

JMP (VLD) . - -,

LDA CHRWD2 ;ALLOW ONLY EXACT MATCH
CMP LENGTH : :
BNE L16RJC

X .

LDY CHRWD2 = ;H, AK NO [TO FOLLOW ,

'LDA (TEXT),Y
. 'CMP #13

BEQ L16RJC
CMP #01

LDA (TEXT),Y ;GET NEXT CHAR '
CMP #05 . R

BEQ L16RJC

JMP (VLD)

_ LDA #0F ;ONE BEFORE AND AFTER’ .

: : ;BUT NOT D, N, R, TO FOLLOW
AND TEXTL :

CMP %02

BCS L16RJC

CMP #01

BEQ ONLTTR '

LDA LENGTH ‘

CMP 204 +MUST BE AT START OF WORD
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"BCC L16CNT
_ BEQ L16CNT
L16RJC .JMP (INVLD)
ONLTTR LDA LENGTH _ , s . . _
. CMP %05 ‘ +MUST BE ONE LETTER INFRONT

BCC L16CNT ;MUST BE LESS THAN OR EQUAL 5
BEQ L16CNT - Lo »
. JMP (INVLD) " B T
L16CNT  LDY CHRWD2 . ;GET NEXT CHAR
LDA (TEXT),Y e L
CMP #19 ' ;IS IT D2 . : ~
BEQ L16RJICT : o«
CMP #1D . ;IS IT N?
BEQ L16RJC . ‘ ,
CMP #17 ;IS IT R? -
: BEQ L16RJC L
. JMP ' (VLD)

++++++++++++++++++++++++++++++++++++++ ++++++‘F++++)¥+++++

)
~

INITIAL WORDSIGNS UNDER, WORDY

I16L18 . , ‘
UNDER = LDY CHRWD2 ~  ;0, I IS NOT TO FOLLOW UNDER
L LDA (TEXT), '8 - ,
o R . CMP #0R 3IS IT I? - '
~ BEQ L16RJ2 ' : ? - .
CMP #15 ;IS IT 02 :
BEQ L16RJ2
JMP. (VLD)
L16KJ2  JMP (INVLD)

WORD . LDA #0F ;NONE AFTER ANY AMOUNT BEFORE
AND TEXTL : o
BNE L16RJ2
* JMP (VLD) :
+++++++++++++++++++++++++++++++++++++++§+++++++++++++++



XII. REFERENCE TABLES

.

" ‘A.  ABBREVIATION TABLES
++ '}+++++++++++++++++++++++++++f#+++++ +t++t+++++ 444+ 44

10
A R R e R AR LT T e

.BYTE=$01 ,$0B,$9E,$11,$17,$2D,$01, $17,$19,30E :
' ;s AFTERWARDS®

-BYTE=$01,$08B,$31, $8E, $00, $00, $00 s AFUS
| R
- ¢ . T
.BYTE=$01,$07,$1E,$15,$1B,$11, $1E,$13,$11,$17 . |
g ‘ - ;ALTOGETHER
-BYTE=$01,$07,$9E, $00, $00, $00, $00 3ALT

-BYTE=$03,%$11,$0B,$17,%0A,%$11,%$1D,%$19,$11,$99 N
- - - - - ; BEFRIENDED % -
-BYTE=$06 ,$0B,$17,$04, $22, $19, $AB . ; BEFRIENDED

' .BYTE=$09,$15,$1D,$09,$11,$04,827,8$04, $1D, $1B
: . | ;CONCEIVING
-BYTE=$12,$09,$27, $9B, $00, $00, $00 _ . : CONCV G

®

-BYTE=$0F,$11,$17,$09,811,804,$27,504, 81D, $98
o , ; PERCETVING
© .BYTE=$0F,$3B,$09,$27, $98, $€0, $00  ;PERCVG

[ d

.BYTE=$1E,$13,$11,$0D,$0E,$11,$07, $27, $11, $OE

K(THEMSELVES

.BYTE=$2E,$0D, $27, $8E, $00, $00, $00 < THEMVS

162
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4

.BYTE=$3D,$15,$25,$17, $0E,$11,807, $27, $11, $0E

.. YOURSELVES
.BYTE=$3D,$17,$27,$8E,$00,$OO,$OO . ;IRVS
++++++++++++++++f+++++++++f++++f§+++++++f++++f+++++++++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++

-BYTE=$01,$09,$09,$15,$17,$19,$02, 31D, $18 - ; ACCORDING
-BYTE=$01,$89,$00,$00,$00,500 <AC
.BYTE= $01 $0B,$1E, $11 $17,%1D, $15 $15 $1D :AFTERNOON . .
.BYTE=$01,$0B,$9D, $00,$00,$00 . s AFN ‘
.BYTE=$01,$08B,$1E, $11,$17,$34,%01,$17, $19 - AFTERWARD
.BYTE=$01,$0B., $BA,$00,$00,300 . :AFW i
) . ]
.BYTE=$19, $11 so9 $11,$04,$27,$0A,$1D,$1B  : DECEIFING
.BYTE=$19, $09,$27,$98,$00,$00 ~ :DCVG
.BYTE=$19,$11,$09,$o7,s11,517,s0A,$1D,$1B ; DECLARING
.BYTE=$19,$09,$07,$9B,$OO,$00 ) : DCLG

.BYTE=$0B,$17,$04,$11,$1D,519,30A,$1D, $1B.  ,;FRIENDING

.BYTE=$0R,$17, $0A $22,%19, $AC _ :,;EEIENDING
.BYTE=$0A,$0D,$0D,$11,$19,$04, $01,$1E,$11  ; IMMEDIATE
-BYTE=$0A,$0D, $8D, 500,500,500 S IMM
'.pYTE=$ID,$11,$o9,$11,$0a,$0E;$01,$17,$3D . ;NECESSARY
.BYTE=$1D,$11,$89, $00, $00, $00 s NEC
.BYTE=$17,$11,$09,$11,804,$27,$04,$1D,81B  ;RECEIVING
.BYTE=$17,$09, $27, $9B, $00, $00 : RCVG 0
. . i ) ' ’
.BYTE=$17,$11,$1a,$15, $04,$09,$04,$1D,$1B  ;REJOICING
.BYTE=$17,$14,$1B,$9B,$00,$00 | | : RICG
“ - B N N

J



' 16qt...

.BYTE=$15, $25,$17, $0E, $11Ls17 s27 511 '$0E ;OURSELVES
.BYTE=$33,$17,$27, $8E, $00, $00 ;OURVS o
+++++++++++*+++++++++++++++§++++++++#++++++++++++++++++'

.+++f+++++++++++++++++++++++++++++++++++++++f+++++++++++

-BYTE=$01,$17,$1E,$13,$15,$25,$18,$13  ;ALTHOUGH
-BITE=$1,$07,$39, 300, '$00, soo : © " ALTH .

. BYPE=$03,507, 804,510, 819,804,810, $18  :BLINDING
-BYTE=$03,307,$15,$19, $AC, $00° , sBLINDING

- .BYTE=$09,$13,508,807,$19,617,811,810 ; CHILDREN
-BYTE=$21,$9D,$00,500, 500, 800 - JCHN®
.BYTE=$09, 815, $1D, $09,$11, $0a, $27~Z11 ~ concEmvE
-BYTE=$12, 509, $A7 $00, $00,300° e - ;CONCV.

L

.BYTE=$08B,$17, $0A,$11 $10,$19,$11, ,$19 ; PRIENDED '
-BYTE=$0B,$17, 503, $22,$19, 388 - $FRIENDED

. .BYTE=$0F,$11,817,809, $11, SOA, $27, 11 :PERCEIVE
.BYTE $0F,$3B,%09, $A7 soo $00 o R - ; PERCYV

© .BYTE=$1F,$15,$1B,$11,$1E,$13,811,517 . ;TOGETHER
-BYTE=$ JE,$ 1B, $97, $00, $00, $00 | {TGR  \
.BYTE=$1E,$15,$0D, 50D, $15, $17 $15,632 : TOHORROW-
-BYTE=$1E, $8D, $00, $00, $00,800 iTM '
.BYTE=$3D,$15,825,817, $0E, $11, 507, $08 . ;YOURSELF
-BRYTE=$3D,$17,$8D,%$00,$00,$00 = - © " ;YRF

++++t}+++++++++++++++++++++#++++++++++*+++++++++++++#++

)

1

: +++++++*4++++++++§+++++++++++++++++++++++++++++++++++++
-BYTE=$01,$1B,$01,$04,$3D,$0E,$1E ~  ;AGAINST
' .BYTE=$01,$1B,$8C, $00,$00 - = $AGST



 .BYTE—$01,$07 $17 $11,301, $19, ,$3D .

".BYTE—$O1y$O7 %97 soo $00

"7.BYTE£$03,$i1,309;$01,$25,$QE,$11

,BYTE=$06,$89,$oo,$oo,soq

"~ .BYTE= $03 $11 $1D, $11 $01 $1E $13
-~ <BYTE= $06 $9D $00 $00 $00

’

 .BYTE= $03 $11,$1E $3A,$11 $11 $1D

ﬁ‘.BYTE $06,$9E,$00, soo soo

v

_BYTE=$03,507,50,$ 10, s19,s11 s19;

-BYTE=$03, 307, $14, 519,$2a B

'.BYTB $03 $17 $01 $0A,$07 $07 $11 :

.BYTE $03 $17 $87,%00,%00

N

.BYTE=$19,$11,$09, $11,504,$27, 311"
/.BYTE‘$19 $09, $27, $00, $00

”;BYTE $19,$11,$09, $o7 $11,s17 $11f'

.BYTE=$19, $09 $87, $00 $00

.BYTE=$13,$11,$17, $0E,$11, ,$07, $0B

'.BYTEr$O7,$BB $8B $00,%$00

 .BYTE=$13,$0A,$0D, $OE, $11 307 sosffﬂ;

.BYTE—$13 $0D $8B, $00 $00

.BITE $1D $11 $0A $1E, $13 511 $17
.BYTE=$1D,$11, $8A $00,$00 L

.BYTE:$n5,s1n,s11,503,511,307,503
.BYTE=$10,$15,$8B,$00,$00

 .BYTE=$0F,$11,$17,$13,$01, $0F , $OE

-BYTE=$0F,$38,$93,$00,500

_.BYTE=$17,$11$09,$11, 501 827,811

" <ALREADY

sALR

: BECAUSE -
+BEC -

 ;BENEATH
. +BEN"

“BETWEEN
‘. :BET

{BLINDED

;s BLINDED

' ;BRAILLE

: BRL

y DECEIVE

;DCV:

;:DECLARE
: DCL | o

;HERSELF
s HERF

 :HIMSELF

; HMF

- ;NEITHER
- $NEI.

_:ONESELF"

;ONEF

; PERHAPS
* {PERH

;RECEIVE

165
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.era=s17,$69;3i7;300;$00 . . ;EC¥
| .BYTE=$17,$11,512, 15,50, $09, s11 .l ;REJOICE
- -BYTE=$1, $1A $89 300,500 i iRac
JBYTE=$1E,$13, $3D, soz $11,$07,$0B S . iTHYSELF
¥ .BYTE=$39 +$3D,$88B, $00, $oo L hi e LiTHYF
.BYTEI$1E sis $1D,$04,$18,$13,81E - :i '; TONIGHT
. .BYTE=$1E,$9D,$00,$00,$00 3TN
'»++++++++++++§+++++++++++\++++++++++++++++++*+++¥+f++++++
+++++ ++++++++f++++++++++++++++++++++++++++++++++++++++
.BYTE=$01,$9,%$17,$15,30E,$0E - R ;ACROSS . '
.BY$E_$QJ:$O9_$97 soo | I ; ACR S
. BYTE=$01,507,50D, 515,$OE 512 Tl :ALMOST
.BYTE=$01,$07,$8D,800 - AIM
. .BYTE= $o1 $07,$32,$01, $27, $0E ' FALWAYS
. .BYTE=$01,507,$BA,$00 iAW
.BYTE=$03,$11,$0B,$15,$17,$11 o ;BEFORE
-BYTE=$06,388,800,800 :BEF
BYTE=$03,$11,$13,$0A, $1D, s19' R ¢ ;BERIND
“BYTE=$06,$93,$00, 500 . Lo | : BEH
.BYTE=$03,$11, $OE, $0A, $1,$9 $11 f ‘ ~ {BESIDE
-BYTE=$06,$8E,$00,800 o ~ ;BES
. .BYTE=$03,$11,$3D,$15,8 1D, $19 | . :BEYOND
-BITE=$06, $BD,$00,$00  iBEY.. .
;Bzmg=$11,$0A;sdﬁjsh3,s11;s17 o ;EITHER .
.BYTE=$11,$81,$00,$00 . = . = 3EI
 .BYTE=$0B,$17,$04,$11,$10,819 : FRIEND
- ,._,BX‘TE,=$OB +$97,%800,$00 _ :FR '




"

"

-BYTE= $0A,$1E $0E,$11,8$07, $0B

.BYTE= $2D $8B,%$00, SOO

.BYTE= $0D,$3D, $0E, $11, $07, $OB

-BYTE= $0D $3D,$0E, $8B

'.BYTE“$OE $13,%15,%$25,%07, s19

.BYTE $29,%$99,%00, $00

: .BYTE $07,%11,%1E, $1E, $11, $17

-BYTE=$07,$97,%$00,$00-

-BYTE=$07,$0A,$%E,$1E,$07,$11

.BYTE=$07,$87,$00, $00

++++++++++++++++++++++++++++++++“+++++++*++++

5

h+++++++++++++++++++++++++++f++4++++++++++++++

-BYTE=$01,$03,%15, $25, $1F

-BYTE=$01 $83 $00

'.BYTE=so1,$03,$15,$27,$1

.KBYTE=$01,$03,$A7

.BYTE=$01, $BB $OO

.BYTE= so1,$oa $1E,$11,817

,BYTE#$01,$1B,;O1,$OA;$1D

.BYTE;$O1,$QB€$OO~

P

.BYTE= $03, 311 $07,$15,$3A

L .BYTE-$OG $87, $00

/V,

.BYTE=$03,507,504,31D, $19

.BITE—$O9 $99 $00

Ja:xx#soa,sda,s17;toz,s13 -

R

o e
-.azmn-so9 $15,525,$07,$19

s ITSELF
s XF

s MYSELF

; MYSF

: SHOULD
s SHD

;LETTER

;LR

s LITTLE

;LL

+H++r 44+ 4+

Y R P R

sABOUT
s AB

; ABOVE
;ABV

s AFTER
(AF

. ;AGAIN

:AG

;BELOH’

. +BEL

P
;s BLIND

;s BL.

;CoULD

3CD.

. $FIRST

P

o

167



'.BYTE=$OB,$8C,$OO . . §FST
.BYTE=$1B,$17,$11,$01,$1E - . ° ;GREAT
-BYTE=$1B,$17, $9E S - :GRT
-BYTE=$1F;$25,$04,$09, $05 : .~ ;QUICK
-BYTE=$1F,$85,$00 : ‘ 30K,
‘.BYTE—$1E $15,$19, $o1 $3D . » " ;TODAY
-BYTE=$1E,$99,$00 g R ;TD
.BYTE=$3A,$15,$25,$07,$19 . ;wourD
 .BYTE=$3A,$99,$00" ‘ . ;WD

+++++++++++++++++++++++++++++++++++++++§+++++++++f+++++

2

4

++++++¥+44+4+++++++++++¥+++++++++++++++++++++++++++++++

.BYTE=$01,$07,$0E, $15 - | ;ALSO
.BYTE=$01$87 o AL ;
. .BYTE=$1B,$15,$15,819 ' " :G00D
.BYTE=$1E,$99 . , C : ;6D -,
.BYTE=$0D,$25, $o9 $13 . - - MUCH
-BYTE=$0D, $A1 . .  }MCH
.BYTE=$0D, $25, $0E, $1E SR . ¢ :MUST
.BYTE=$0D,$8C o _ o © . sMST
.BYTE=$0F,$01,504,$19 . < ipamp
-BYTE=$0F,$99 - ‘ . L -+ PD
.BYTE=$0E,$01,$0A,819 = - .  o *""-SAID
.BYTE=sOE;$99 LT o :SD. .
.BYTE—$OE szs,sog $13 . -7 ;sweR
.BYTE’$0£,$A1 . ‘ ; ;Schﬁ '1
: . . ‘!l“‘ . ' ‘ . i. . . P . ‘v. : ’
' .azrz-san,s15 $25,$17 o T '-Youn
- -BYE= $3p,$97 - S, YR

et
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+++++f%a++++++++++++++++++++++++++4+++++++++++++++§+4++
_4‘ » ’ <

3

—~

,+++++¥+++++f¥+++++++++f++++++++f+f+++++++++++++++++++++

-BYTE=$13,$0A,$0D , S . sHIM
.BYTE=$13,$8D - o , L <HM

.BYTE=$0A,$1E,$0E S C3ITS
-BYTE=$2D,$88 o ;XS
++++++*+++++f+f+++++++++4%++f++*++++++*+++++++++*++++++

LY . » . . *
B.. WORDSIGN TABLE

++++++++++++w+++i++f+++f+++++++++++}+++*¥++++i++#+f++++

2 R | ' - . ' ‘

'+++++++++++¥f++f+f+++f+++f++++++++++++++¥+++++¥¥+++++++‘
- -BYTE=$09,$13,$01,$17,$01,'$09, $1E,$11,$17  ;CHARACTER
.BYTE=$FF,$FF o SRR .
-BYTE=$60,3A 1

bBYTE=$05,$1D,$15,$3A,$07,$11,$19,$1B,$11 - ;KNCWLEDGE. .
-BYTE=$BD,$38 L = R _
-BYTE=$85,%$00 : ‘ i S S
f++++++++fi++++++++¥¥¥+++++++++¥#++**t+f}+i+f+¥f+++$+++

e

. Py Sl ;x -‘ ,,: _ ﬁ  ﬂ  1 . / 
§-‘. . - . . . S

-~

'+++++++++++++f++++++}++++++++++4++f++++++++++++++++++¥ R
' +BYTE=$1F, $25,$11,$0E,$1E, $0A,$15, $1D _ ' . ;QUESTION
+BYTE=$FF,$FF - ~ - . -~ = KRR R ST B
-BYTE=$60,$BF g o S . = S
++++f+++f+++++4+f+f+++i+}*f++++++f¥+f+++++}++++++++fi+f‘

~

:v}4#{;{{{4;;++++{f¥¥++f+¥}4;ff+++;§;f}++#f};f+#+ff#f%f4f :
T-~,BYTE=$1E,$13131715151325r313i;13».: o _ ";THROU§H_



;BYTE—$EF sPF
+++++++++++*++++++++++++++++++++*++++++++++++++++++++++
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"++++++++++++++++++++++++++++4+++++++++*+++++++++f++4+**

- -BYTE=$09,$01,$1D, $1D $15, $1E R " {CANNOT
. -BYTE=$FF,$FF .~ | S
.BYTEf$78‘$89 . | o S :
.BYTE=$11,$1D, $15, $25, 513 $13 ~° ;ENOUGH

-BYTE=$C3,$60
~ .BYTE=$i2, 500

.BYTE=$0B,501, $1E, $13, s11 $17 . ;FATHER
«BYTE=$FF, $FF ' ’ . Lo
-BYTE=$60,58B

,.BYTB—$0F $15, $1E $13,74it5L
-BYTE=$FF,$FF .2
-BYTEf$6o $8D

PHOTHER

’.BYTE—$0F 511 $15 $OF $o7 $11 . ;PEOPLE
..BYTE=$BD, $38 ' R
‘BYTE=$8F,$00

.BYTE=$17, 501 $1E, s13,$11 $17 * .+ ;RATHER
.BYTE=$BD,$38 v ]
.BYTE $97, soo, |

BYTE- $OE,$0F $04,$17,508,818 - " iSPIRIT
.BYTE=$FF,$FF . R B

.. «BYTE=$78,$8E

e +++++#++++*++++++++++++++++++++++++++++++++++++++++++++

_2 . . "y

]

.++#++++++++++++++++++++++++++++++++++++++++#
<BYTE=$01,$1E, soa,s1s,ssn TR
 .BYTE=$C6,$50
ﬁ.erz-sso,ssn

“'lTION

T IIT



.BYTE=$09,$13,$0, $07 $19

.BYTE=$C4,$10 -
- -BYTE=$A1,500

..BYTE~$11,$27 $11,817, s?n‘

 .BYTE=$BD,$38

.BYITE= $91 500

..BYTE*$15 $25 $1B, 513 %
o
g

.BYTE=$FF,$FF
+BYTE=$50,$B3

4\

 .BYTE-$1F ;$25, SOA,$1E $11

+BYTE=$ FF,$FF
-BYTE= =$9F,$00

" «BYTE=$FF,$FF
.;BYTEf$60,$97

.BYTE=$BD,$40 -

ﬂ“.BYTE $8C‘$00

 .BYTE=$FF, $FF
-BYTE= $78, $AE

'.BYTE-$1E,$13 s11 s17 s11}','

~ .BYTE=$FF,S$FF.
,BIIE5$50 ”_‘E

,‘-.ayrz-s1n $18,811, $oz s11'7
.BYTE=$C6,$00 . o
..erz-ssa $2£.« |

c .aymz-s1x s13 $15, soz s11f'
' JBYTE=$FF,$FF =~ -
: g.ayrz-ssa,sng R

- BYTE=$25,$1D, 519 511 s17_]‘3’

.B!TE-$C6 $90

' fB!TE—$5Q>$L5‘ o

e

<

.BYTE-$OE $1E, soa $07, 07 .

.f.BYTE-s17 $0a, $1B $13, $1E

"~ _BYTE=$1E, $13 $11,$01, s17*"

SRR

f;;giLD5 
 ;EngY -
;éugﬂé~
:§Q61T2°.,
_:g’IGH‘T‘_‘

$STILL

€

‘;THEfﬁ‘
'3 THERE

' THOSE

T



| .BYTE=$31,$13, $11, $17, s11" LT ';waEBE,f‘

. .BYTE=$FF, $FF

.BYTE=$31,501,50A, sos $13 N | ; WHICH |

.BYTE=$50,$B1 S

.BYTE=$ClU,$10

';.eyrz -$81,$00

‘ f;ff LR ,  f

.BYTE=$31,813, $15 $0E $11“, ) . .. ;WHOSE

.BYTE $FF $FF

ey
o
v

w

_BYTE=$3A, $15 $17 $o7 $19.~ R :wbaLD[ :
.BYTE=$FF,$FF S DR
-BYTE= $7a $BA - - o TR . ,,j

e

f.BYTE—$0E $13 501, $o7 $07, . :SHALL
-BYTE,$A9 500.”.1 S R

i

.BYTE $3D $15 $25 $1D $1B o B  ;YOUNGv N
.BYTE=$FF,$FF = ‘ R EE g

. .BYTE=$50,$BD ‘ :
+++++++++++++++++++++++++++++++++++++++++++++++++++++++

e N
.' . . < ' B ;‘. . \ ) ) » ’
4 Cte _ o S S

M

-

172

+++++++++++++++ +++++++++‘F++++§+*++++++++4-++++++++++++++ ; .

.BYTE=$01,$07,$07,$30- . .~ GALLY.

© . UBYTE=$C6.$50

| | -BYTE=$60,$BD ’i-l-,~‘ R 0 T

. .BYTE= -so1, Sin'509;$11'

L ... 3ANCE
.BYTE=$C6,$50 . . A R U

| cBYTE=S68,$91 . S B 'f;a'> ~

,.BYTE-scs s7o ﬁ.' - R

° o A . -

"BYTE"’1 $1DP5°9 $114ff ... sENCEC
}.Bymn-sce,sso - R - . VENCE |
- .BYTE=$70,891

.BYTE=$11,$27, s11 $17. ST sEver




B

L.BYTE-$OB $17 515 $0D
-BYTE=$BD,$38 .
.BYTE‘$BB‘$OO

‘.BYTE -$13,%$01 $27 $11
- +BYTE=$BD,$38 . .
,BYTE $93 $00

.BYTE 513 $11 $17 311"

-BYTE=$C6, $7
- -BYTE=$50, 593‘-

;~.B TE=$04,$1D, $1E,315
' E=3C6,%$10 - -

. YTE-$54 $96

Y

..BYTE—$1A $25, soz $1E

.BYTE= $BQ,$38
-BYTE=$9a, $00
o r

*'.BYTE-sos $1D $15 $3A
-BYTE=$FF,$F
.BYTE=$50, $85

.BYIE $07,$11,$0E, soz
. -BYTE=$C6,$50
.BYTE= $68,$8E

.BYTE—$07 $0A $05 $11'

.BYTE $87 $00

]

».BYTE—$O7 $15,$17, sog"

’-BYTE~$FF +SFF ¢

PO

,.BYTE-sso $e7 R -

]

. .BYTE= son $01, s1D s3ni]
- BYTE=$FF,$FF -

-.B!TE—$78,$8D ;'

 .ByTE= son,s11 $1D s1z[},

. <BYTE=$C6,$50
‘h.B!TE-$7O $BE '

“tHAVE"

o

;HERE
L : INTO

sJusT .
s LESs
s LIKE

 ;LORD.
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