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1'7) ABSTRACT 

A system for creating and modifying strings of symbols 
in a computer storage apparatus includes a two-part 
cunar for guiding the operator. One cursor pan indio 
cates the exact location where entered symbols will be 
insened. A second cursor pan highlights a selet;: ted 
SUbstring which is the object of cenain commands, such 
as the delete command. Internally, the system provides 
memory management techniques for insening and de
leting symbols in response to operator commands. The 
display, including the two-pan cursor, is derived from 
the memory contents with the aid of pointers. tables, 
and state variables. 

90aims, 8 Dra"lall Sbeets 
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COMPUTER DISPLAY WITH AlITO·PART 
CURSOR FOR INDICATING LOCI OF 

OPERATION 

C ROSS·REFERENCE TO RELATED 
APPLICATION 

2 
the user has to aim "one off" for insertion rather than 
deletion so there is no overall benefit. 

SUMMAR Y OF THE INVENTION 

The method and apparatUS orthis invention provide a 
two-pan cursor display which aids an operator in the 
creation and modification of a ~tring of symbols. The 
two-part cursor serves to make el\plicitthe el\act loci of 
action of in sen and delete operations. A first cursor part 

This is a continuation-in-part of U.S. patent applica
tion No. 902,339, filed Aug. 29, 1986, now abandoned. 

NOTICE REGARDING COPYRIGHTED 
MATERIAL 

A portion of the disclosure of this patent document 
contains material which is subject to copyright protc<:
tion. The copyright owner has no objection 10 the fac
simile reproduc tion by anyone of the patent docwnent 
or the patent disclosure as it appears in Ihe Patent and 
Trademark Office patent file o r record~ bUI otherwise 
reserves all copyright rights whatsoever. 

10 (herein called the "blinker," which is differentia ted 
from the highlight by flashing or through some ot her 
visual distinction) mlll"its that position in the string 
where a newly typed or insened symbol (or symbols in 
the case of the insertion of a number of symbols simulta· 

IS neously) will appear. A second cursor pan (herein 
called the "highlight") marks a symbol (or symbols) 
that will be the object of cen ain operations, and particu
larly of the delete operation. 

BACKGROUND OF THE INVENTION 

This relieves the operator from having to remember 
20 the confusing rules normally associated with the loci of 

action for cursor operation. 
This invention relales generally to a method and 

apparatus for creating and modifying a string of sym
bols in compUier storage apparatus and, in panicular. it 
relates to a method and appanuus which ut ilizes a two- 2~ 
pan cursor for constanlly indicating the effect of certain 
operations on a sIring of symbols. stored in a computer. 

In certain computer applications. such as word pro
cessing, an operator enten selected symbols, such as, 
for eumple, alphanumeric characters, via a keyboard J.O 
(or other entry means). The entered symbols are stored 
in the sto rage apparatus of the computer system where 
they become part of a string of symbols. The stored 
string of symbols defines a document Which, through 
the inclusion of special page break and carriage return JS 
symbols. may be subdivided into pages and lines of tellt . 
All o r pan of the stored string of symbols is displayed 
on a display device as addit ional symbols are entered 
and stored. To aid the operator, a cursor is usually 
d isplayed to indicate the position in the string where the 40 
next entered symbol will be inserted. 

In prior art systems the cursor sits on a panicullll" 
character (typically as: (i) a naslling block surrounding 
or. (ii) an underline beneath o r, (iii) a vertical bar to the 
right or left of the character being pointed to.). The 4S 
function of the cunor is to indicate a locus o r site where 
a user aClion, such as inserting o r deleting characters, 
will take place. However. in certain computer applica
tions, such as word processing, there are usually two 
such loci, namely (I) that character that will be replaced SO 
or displaced when a new character is typed and (ii) that 
character that will be erased when the backspace or 
delete key is typed. They are not, in general. the same 
characte r. This is based on mimicking the operation of 
a typewriter. SS 

In prior art systems the user has had to remember a 
rule such IS; the insertion will be to the right of the 
cursor and dele ting will be to the left. Neophytes find 
having to learn such a rule confusing. Even experienced 
.user h.ave trouble remembering to whence the cursor 60 
should be moved in o rder to insen or delete a character 

In a preferred embodiment. when the two-pan cursor 
is moved to a particular character, either by a com
mand, o r via some device such as a joystick or mouse, 
o r by some other method, the two parrs both visually 
and func tionally can "coalesce" onto a single character 
which then can either be deleted or can indicate the site 
where further characters will be insened. Thus. to use 
our former example, to delete the "II" from "anJld" with 
the two-part cursor the user has to move the cursor to 
the obvious position, namely the "x". But because both 
parts of the two-pan cursor coalesced when the cursor 
was moved, the user can also insen a character at that 
location. That is. on neither insenion nor deletion does 
the user have to move the cursor to a character that is 
"one otT' from the desired location. The operator is able 
to concentrate on entering and deleting the desired 
symbols to c reale a Stored string of symbols. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a block diagram of an embodiment of a 
computing system for practicing the invention. 

FIG. 2 is a block diagram illustrating the contents of 
the storage apparatus of the embodiment of FIG. I . 

FIG. 3 is composite of FIGS. 30 and 3b which show 
a now chan of the method of the preferred embodi
ment. 

FIGS. 4(a}-4{m) illustra te the contents of the text 
buffer of FIG . 2 during the operations shown in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 is a block diagram illustrating one embodi
meDt of a computer system for practicing the invention. 
The system 10 includes a central processing unit (CPU) 
12 coupled to a keyboard 14. a display unit 16. and 
storage apparatus 18. Storage apparatus 18 may include 
external memory (such as a disk subsystem) as well as 
internal memory. Keyboard 14 is adapted for transmit
ting various distinguishable types of signals to CPU 12 
by means well-known in the an. For eltample, keyboard 
14 includes standard alphanumeric symbol keys for 
normal typing. Activation of one of these keys causes 

into the midst of text. For example. to remove the leiter 
"x" from "anxd" in most examples of prior an systems, 
the user has to remember to move the CUT$Or not to the 
"x", but to the "d;" but on some systems the user would 
have to remember 10 move the cursor to the "n". On a 
very fe w systems the user would be able to do the obvi
ous and. move the cursor to the "x" but on those systems 

6~ the transmission to CPU 12 of signals coded by standard 
means (such as ASCII) to unambiguously identify a 
panicular symbol. Keyboard 14 also includes two spe
cial " leap" keys at opposite ends of the space bar. One 
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leap key is designated the leap backward key; the other 
is designated the leap forward key. These keys arc con
nected to the CPU in such a way Ihal the states in which 
either may be at any lime (up or down) may be detected 
independently of the states of the other keys on the 5 
keyboard. The signls transmitted by activation (depres
sion) of the leap keys can be differentiated to detennine 
whether either key or both keys are activated, and for 
how long. 

FlG. 1 is a block diagram illuslrating the general 10 
organization of the internal memory 20 of storage appa
ratus 18. It will be understood that the precise storage 
local ion of the contents of the illuslTated memory con
tents may vary ovcr lime, depending on the operation of 
the panicular computer. Some or all of the contents 15 
may be "swapped" to and from an external storage 
device and/or may occupy different locations in inter
nal memory at different times. For purposes of the in
vention, it is 'Only important that the memory locations 
of the contents of these blocks are addreMable by CPU 20 
11 at any particular time. 

Referring now to FIG. 1. the contents of memory 20 
include a te:lOt buffer 24 for storing a string of encoded 
symbols, a screen buffer 26 for storing encoded symbols 
for display on the ~play device, and program area 28 25 
for storing all or part of an applications program. In this 
embodiment, the melhod of the invention is imple
mented by the execution (by the CPU) of application 
program instrUctions which control the contents of tel! 
buffer 24 and screen buffer 26. The application program JO 
uses cenain other addressable memory locations, in
cluding at least five pointers 30, 32, 34, 36, 38, two state 
variables 40, 42, and two tables 44, 44i, the function and 
contents of each of which will be described below. 

The preferred embodimenl of the method of this 3S 
invention will now be described in terms of the opera
tion of the application program on telt buffer 24 and 
screen buffer 26, in response to signals from keyboard 
14. The contents of screen buffer 26 are displayed on the 
display device in a manner directly corresponding to 40 
the organitation of the screen buffer. References to the 
displaying o f symbols will therefore be understood to 
mean moving symbols to appropriate locations in the 
screen buffer. 

FIGS. 30 and 3b show a flow chart illustrating a 4S 
preferred embodiment of the method of this invention. 
FIGS. 46~ conceptually illustrate the contents of text 
buffer 24 after the operations shown in FIGS. 3a and lb. 

Referring to FIG. 3a. the method begins at block 102 
by initializing the system. As shown in FIG. 4a. the text SO 
buffer is initialized by inserting a o ne byte initial page 
break: indicator 202 at the beginning (low-address) part 
of the text buffer and a one byte rmal page break: indica
lor 204 at the end of the text buffer. Page breaks serve 
to divide the teu buffer into pages of symbols; no !ym- 55 
bois are stored before the initial page break o r after the 
rmal page break. 

Five pointers are shown conceptually in FIGS. 
4a-4m. These pointen are implemented by storing text 
buffer addre:sscs in pointer storage locations 30, 32, 34, 60 
36, 38 (FIG. 2) in memory 20. Referring to FIG. 4(a), 
the pointers are shown after initialization. A BOS (be
ginning of selection) pointer 206 points to 90S location 
208, and an OEOS (old end of selection) pointer 210 
poinu to OEOS location 212. BOS pointer 206 and 6S 
OEOS pointer 210 are both initialized to point to initial 
page break 202. An EOS (end-of·selection) pointer 214 
points to EOS location 216 and an EOOT (end of begin-

4 
ning of text) pointer 218 points to EBOT location 220. 
EOS pointer 214 and £BOT pointer 218 are initialized 
to point to the first ~torage location after initial page 
break 202. A BEOT (beginning of end of text) pointer 
222 points to BEOT location 224 and is initialized to 
point to the fi nal page break 204. 

The region 226 of the text buffer beginning at EOS 
216 and ending at the last symbol storage location be
fore B£OT 222 is called the Gap. No active text is 
stored in the Gap; that is, the symbols which are stored 
in the Gap are not considered part of the string of sym
bols being constructed. The region from BaS 208 to 
EOS 216 is called the Selection. The Selection identifies 
a substring of symbol which, as will be seen, is used as 
the object to be operated on by certain commands. 

Al block 104 of FIG. 3a. a test is performed to deter
mine whether the signals received from the keyboard 
represent normal typing. In this embodiment. normal 
typing means the activation of one of the alpha·numeric 
keys. If Ihe signals from the keyboard indicate normal 
typing, the signals identify a specific symbol (for exam
ple, in ASCII) and the identified symbol is stored (block 
106) in the text buffer. FIG. 4(b) shows the text buffer 
after several symbols have been stored. Each symbol is 
inserted in the text buffer at EOS 216, the fint location 
in the Gap. After each symbol is stored at EOS, EOS 
pointer 214 is incremented by one symbol length to 
point to the next symbol storage location. In this em
bodiment, the symbol length is one byte, which is one 
addressable storage location; adjacent storage locations 
therefore have consecutive addresse&. 

In response to nonnal typing, EBOT pointer 218 is 
also incremented by one to point to the new first storage 
location in the Gap. After incrementing EOS pointer 
214, BOS pointer 206 is assigned the addrCM of the 
symbol storage location 2011 preceding £05. 

When normal typing begins aCter initialization, 
OEOS pointer 210 is assigned the fint value of BOS 
208, and keeps this value as long as nonnal typing con
tinues. This is the location of the first symbol entered. 

The Selection is defined by the region from BOS 208 
10 EOS 216. During normal typing, the Selection there
fore consists of the last symbol typed (no active symbol 
being stored at £05). 

On the display device of this embodiment, the sym
bols are displayed as they are entered from the key
board and inserted in the text buffer. According to the 
invention, a two-part cursor is also displayed (block 
108). The two parts of Ihe cursor will be referred to as 
the blinker and tbe highlight. 

The blinker indicates the position in the substring 
(corresponding to EOS) where the next typed symbol 
will be inserted. In some displays (e.g. bit-mapped) the 
blinker may appear between two symbols to ind icate 
precisely where the insertion will take place; in o ther 
displays (e.g. character oriented) the blinker appears 
over a character (or page break symbol) and the left 
edge oC the blinker indicates the insertion location. The 
embodiment described herein uses a character-oriented 
display. 

The highlight indicates the Selection. The Selection 
is made obvious (and d istinguished from the blinker) by 
reverse video, color, or o ther conventional techniques. 
During nonnal typing, the last symbol entered is high
lighted and the blinker is on the next character or page 
break symbol. 

At block 110 of the now chart of FIG. Ja. the signals 
from the keyboard are tested to detennine whether both 
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location 208. The cursor is changed to wide and the 
cursor state variable is updated. 

If the leap forward key is tapped and the Selection is 
not extended and the cursor is already narrow, than, at 

leap keys are depressed. In this embodiment. the system 
responds to this acrion by c,;tcnding the Selection 
(block 112). The Selection is considered to be extended 
when it consists of more than one character. FIG. 4c 
illustrates the selection ellension operation when it is 
performed after initializ.atiOn and normal typing. BOS 
pointer 206 is moved to OEQS location liZ, by copying 
the address in OEOS pointer 210 to 80S pointer 106. 
OEOS pointer ltO becomes undefined. The Selection is 
thereby extended to the enlire region from 80S 208 to 
EOS 216, to include aU symbols entered since initializa
tion. On the display, the part of the Selection which 
displayed is highlighted. (As will be seen below, the 
Selection extension operation always results in the se
lection of a welJ-dcfwcd, predictable substring; the g. 

lection of aU symbols entered since initialization is lim
iled to the present example, where only normal typing 
has been performed since initialization.) When the Se· 
lection is extended, one of the aforementioned state 
variables, Selection state varible 40, is set to indicate this 
fact. 

~ block 124, the narrow cursor is moved forward one 
symbol (unless it is already on the final page break). In 
the text buffer, if there is a symbol stored at BEOT 224. 
it is moved to EOS 2U, and EOS pointer 218, BOS 
pointer 206, and BEOT pointer 222 are all incremented 

10 by one. 
Referring to FIG. 3b, if the signals from the keyboard 

indicate that the leap backward key is tapped (tested at 
block 130), the Selection state variable is tested (at 
block 132) to determine whether the Selection is ex-

t~ tended. If it is, then at block 134 the Selection is col
lapsed to the beginning of the Selection. In the text 
buffer, all symbols stored from BOS+ I to EOS are 
moved to the new BEOT, effectively moving the Gap. 
The new BEOT address is calculated as: BEOT=old 

20 BEOT - (EBOT -EOS). EOS pointer 214 and EBOT 
pointer 218 are then modified to point to the location 
BOS+ I, making it the first location of the Gap. The 
cursor is made narrow and the blinker is at the symbol 

Returning to the flow chart of FIG. 3, at block 114, 
the signals from the keyboard are tested to determine 
whether the leap forward key is tapped. The system 
responds to this signal in different ways, depending on 2S 
the state of the two-part cursor. At block 116, the sys
tem tests the Selection state variable 40 to determine 
whether the Selection is presently extended. Ifit is, then 
at block 118 the Selection is "collapsed", i.e., restored 

stored on BOS. 
If the Selection is not extended when the leap back· 

ward key is tapped, the cursor state variable is tested at 
block 136 to determine whether the cursor is wide. If 
the cunor is wide, it is made narrow at block 138 by 
modifying the second state variable, causing the blinker 
10 be moved to the symbol stored at 80S, effectively 
moving the blinker over the highlighted Selection. 

Ir the leap backward key is tapped and the Selection 
is not extended and the cursor is narrow, then, at block 
140, the narrow cursor is moved back one character 

to an unexten4ed condition, wherein the Selection is 10 
one symbol. In this case, the Selection is collapsed 
(FIG. 4d) to the right end of the Selection by moving 
BOS pointer 206 to the last location before the Gap (by 
assigning the address E05-1 to 80S pointer 206). 
OEOS pointer 210 saves the old value of DOS. 

If the Selection is not extended when the leap for· 
ward key is tapped. then, at block 120, a test is made to 
determine whether the cursor is "wide." The two-part 
cursor of this invention is referred to as wide when the 
blinker follows the highlight by one character or sym· 40 
bol on the display (i.e., when the insertion location 
indicated by the left edge of the blinker immediately 
follows the highlighted character). The cursor is re
ferred to as narrow when the blinker and the highlight 
are on the same character or symbol on the display (i.e., 4S 
when the insertion location indicated by the left edge of 
the blinker immediately precedes the highlight). The 
second state variable, cursor state variable 42, is main
tained to indicate a wide or narrow cursor. 

3S (unless it is already on the initial page break). Any sym
bol stOred at BOS is moved to after the Gap, and BOS 
pointer 206, EOS pointer 214, EBOT pointer 218 and 
BEOT pointer 222 are all decremented by one. 

If the Selection is Dot extended, and the cursor is wide 50 
when the leap forward key is tapped, then the cursor is 
made narrow (block 1l2) by moving the Selection and 
highlight forward one character and modifying cursor 
state variable 42 In the text buffer, if there is a symbol 
stored at BEOT 224 (other than the final page break SS 
symbol), this symbol is moved to EOS 2Ui, and £OS 
pointer 214, I!DOT pointer 218, 80S pointer 206, and 
BEOT pointer :222 are all incremented by one. 

When the cursor is narrow, the blinker is displayed 
over the symbol nored at 80S to indicate that inser- 60 
tions will be made before this symbol. When the cursor 
is not narrow, the blinker is displayed over the symbol. 
if any, stored at BEOT. 

The effect of normal typing when the cursor is nar· 
row is shown in FlG. o$(e) . BEOT pointer III is decre· 6~ 
mented by one, the symbol stored at 80S lOS is moved 
to new BEOT 224, and the typed symbol is inserted at 
BOS 208. OEOS pointer 210 saves the value of 80S 

If the narrow cursor is on the initial page break after 
it is collapsed to the beginning of the Selection, it is 
changed to a wide cursor, because no symbols can be 
inserted before the initial page break. 

If the signals from the keyboard indicate that either 
leap key is pressed and held (block 150), this is inter· 
preted as a request to move the two-part cursor to a 
specific location. The move may be a content·based 
move in which the user specifies a substring in the text 
buffer (and possibly not on the display). The substring is 
located and displayed with a narrow cursor on the first 
symbol of the substring. A content·based cursor moving 
function ("leaping") is explained in detail in co-pending 
U.S. patent application serial No. 60',448. assigned to 
the assignee of the present application, the di~losure of 
which is hereby incorporated by reference. While the 
method of moving the cursor described therein is used 
in the preferred embodiment of the present invention, it 
will be understood that other conventional methods, 
such as cursor centrol keys, joy sticks, o r "find" com· 
mands could be used with the present invention. 

FIG. 4(1) shows the text buffer during a leap back· 
wards. where the text buffer before the leap is as shown 
in FIG. 4(d). BOS pointer 206 points to the location 
leaped to, EOS pointer 214 points to the next location, 
and EBOT pointer 218 temporarily stays at the previous 
EOS location at the beginning of the Gap. The other 
pointers are not moved. FIG. 4(g) shows the text buffer 
and pointers after the leap operation is completed. All 
active text from new EOS 216 to old EBOT 220 is 
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moved to new BOOT 224, effectively moving the Gap 
up to the new EOS. EBOT pointer 218 is then set to the 
new EOS address 216, OEOS pointer 210 is set to the 
old value of BEOT, and BEOT pointer 222 is set to the 
new start of text after the Gap. The new BEOT addreu S 
is calculated as BEOT=oJd BEOT -(old EBOT -new 
EOS). After leaping. the cursor stale variable is set to 
narrow and the blinker is on the: symbol stored al BOS. 

In an alternative embodiment, a "dragging" feature is 
provided. If the Selection is extended when the cursor 10 
movement (leap) function is invoked, the Selection is 
"dragged" 10 the target location and inserted there. 

A second eumple of extending the Selection will 
now illustrate the effect of this operation when it is 
invoked immediately after III leap. The extension opera- IS 
tion will resul t in the Selection being eltended to the 
region bounded by the highlight before the leap and the 
highlight after the leap. FIG. 4(11) shows the effect of 
the e"tension operation when it is perfonned after the 
backward leap which results in the tnt buffer of 4(g). 20 
The symbols from BEOT to OEOS-! are moved to 
EOS 216, effectively moving the Gap to where it was in 
FIG. 4(/). EOS poinler 214 and EBOT pointer 218 are 
updated to point to the start of the new Gap. BEOT 
pointer 224 is assigned the value of OEOS. The Stlce- 23 
tion extends from BOS to EOS and the blinker is at the 
character sto red at BEOT. 

FIG. 4(1) shows the text buffer during the leap for
ward operation. BOS pointer 206 points to the target 
location of the leap and EOS pointer 214 points to the )0 
ntJI:t location. EBOT pointer 218 temporarily saves the 
old vaJue of E05. FIG. 4(j) shows the te"t buffer after 
completion of the leap forward. The symbols from old 
BEaT 224 to new BOS 206 are moveGto the Gap at old 
EOOT 220; new EBOT pointer 218 and EOS pointer 3S 
214 are then set to: old EBOT +(new EOS-old 
BEOT). BOS pointer 206 is set to EOS minus 1 and 
OEOS pointer 210 is set to tbe old value of EBOT 
minus 1. It is seen that OEOS pointer 210 maintains the 
address of the location which was highlighted before 40 
the leap. The cursor is narrow and the blinker is at BOS. 

delete requests. Referring to FIG. 3b. if the signals from 
the keyboard indicate a delete request (block ISS) then 
the Selection is deleted. The delete operation (block 
156) works as fo llows, When the cursor is wide, and the 
Selection is not e1Otended. BaS pointer 2Q6, EBOT 
pointer 218, and EOS pointer 214 are all decremented 
by one, effe<:tively deleting the highlighted symbol by 
moving the Gap. If the Selection is extended, EOS 
pointer 214 and EBOT pointer 218 are assigned the 
address of BOS 208 and BOS pointer 206 is assigned the 
address ofEOS· \. When the cursor is narrow, the sym· 
bol stored at BEOT 224 is moved to BOS m , and 
BEOT pointer 122 is incremented by one. It will be 
noted that, when the cursor is wide (as it is during nor· 
mal typing), successive deletions work to the left; when 
the cursor is narrow (as it is afte r it is moved. o r leaped). 
successive deletions proceed to the right. This is consis
tent with the usual intentions of the operator. 

Other commands that can operate on the Selection 
include "CALC" and "SEND." The "CALC" com
mand takes the Selection and e10ecutes it as a program. 
It may, for example, send the Selection to the system's 
BASIC interpreter, where the program is interpreted 
and executed. The output of the program is then in· 
serted at the gap and the Selection is deleted. The 
"SEND" command invokes telecommunications fea-
tures and transmits the Selection to a remote location, 
such as another computer. A "RECEIVE" function 
may also be provided. with a message being received 
via telecommunications and inserted either at EOS (if 
there has not been any typing since the last leap) or 
OEOS (if there has been typing since the last leap). 

In the prefelTed embodiment, certain commands 
which operate on the Selection (block 158) will auto
matically ell iend the Selection (block 160) if they are 
invoked when the Selection is not e1Otended. For eum-
pie, if the print command is received and the Selection 
is unextended, the system assumes that the user does not 
intend to print only one symbol. The system therefore 
e10tends the Selection in the same manner it would if 
both leap keys were pressed, and then it prints the ex-
tended Selection. Other commands, such as delete, do 
not cause automatic e1Otension. 

The tables 44 and % (FIG. 2) will now be e10piained 

If the Selection is now extended after the leap for
ward, the text buffer is as shown in 4(k). BOS pointer 
206 is assigned the value of OEOS. The Selection ex
tends from BOS 108 to EOS 216. 4S so that the display operation may be fully understood. 

As illustrated in these examples of selection exten· 
sion, if OEOS is greater than BOS, then the BEOT 
pointer is moved to OEOS, and the EOS pointer is 
moved to the beginning of the new Gap (after account· 
ing for text moves). If OEOS is less than BOS. then the 50 
BOS pointer is moved to OEOS. Extending the Selec
tion immediately after a leap results in tbe Selection 
being bounded by the Selection before the leap and the 
Selection after the leap. Extending the Selection after 
normal typing results in a Selection consisting of all $5 

symbols typed since the last leap. 
FIG. 4(1} shows the te10t butTer and pointers when 

normal typing follows the leap operation shown in FIG. 
4(j). The cursor is always narrow after a leap. When 
typing begins. the first symbof is entered at BOS 208 60 
(because the cursor is narrow) and OEOS pointer :nO 
saves the value of BaS 208. If both leap keys are 
pressed, the Selection is euended by assigning the value 
of OEOS to BOS pointer 2Q6, resulting in the extended 
Selectinn shown in FIG. 4(m), wherein all symbols 65 
entered since the last leap are selected. 

The Selection may advantageously be used as the 
object for certain commands, such as print requests and 

Page table 42 contains one entry for each page of te"t. 
Each. entry on page table 44 contains a pointer and a line 
number. The pointer contains an address in the te10t 
buffer of the stan of each page of text. The line number 
is the line number of the start of that page, counting 
from the beginning of the text. Pages can stan either 
because there are enough symbols to fill a page or be
cause the user entered a page break signal. After a leap 
operation, the page table is recalculated from the text 
buffer so that all of the pointers refer to the start of each 
page. This is necessary because the Gap may have been 
moved by the leap operation. It is not necessary to 
actually recalculate aJl page table entries, but only to 
adjust the pointer values based on how far the Gap has 
moved. Nonna] typing can also require updating of the 
page table from the cursor's page to the final page. 

Window table 46 consists of one entry for each line 
on the d isplay. Each entry contains: a pointer to the te"t 
buffer at the location of the beginning of the line; the 
line number on the page; and the page number in the 
te1Ot. 

The content-based leap operation can resUlt in the 
blinker being moved to a part of text buffer which is not 
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yet displayed o n Inc display. To d isplay the leaped-to 
text, the page table is searched to find which page con
tains the E05. The address value EOS is compared to 
the page pointers in the page table until a page pointer 
having an address gteatcr than EOS is found, identi fy- , 
ing the previous page as the page containing E05. The 
end o f the Selection (E05) is to be displayed in the 
middle o rlhe display. Assuming an embodiment with 24 
lines per display llCreen, the page table is traversed back
ward until a page is located which at least 12 lines be· 10 
fote E05. The start of the 11 lines preceding the line 
with EOS. the start of the line with E05, and the 12 
lines after EDS are then located. The line start pointers. 

line numbers, and page numbers o f these 24 lines are 
stored in thc window table. The display routine then 
moves these 24 lines of lext 10 the screen buffer for 
display on the display screen. When BOS is encoun
tered, all symbols from DOS to EOS are hightlighled. 

In the preferred embodiment, the method of this 
invention is performed on an Apple lIe computer oper
ating under control o f the FORTH program allached as 
Appendix I to this application. 

The foregoing eltplanalion of the preferred embodi
ment is intended to illustrate the invention ralher than 
limit it. The scope of the invention may be ascenained 
from the appended claims. 

APPENDIX 1 

" , DECOMPILER) HEX , 
2 • NAME 2+ NFA 10. , 
4 . N AOOR CFA - - FLAG 2+ :>R 

5 R' BRANCH • R ' DBRANCH .. OR 

6 R' ( "'LOOP) .. OR R • (LOOP) .. OR 

7 DUP IF CR ENOIF 
8 R ' LIT· O· R ' CLIT .. 0- AND 

9 IF R 2- .NAME ENDIF 

10 R ' LIT · OR 

'1 IF 2+ DU P S 0 

12 ELSE R ' CLIT 

13 IF 2+ DUP C8 1- 0 
14 ELSE R ' C.") .. 

\ 5 IF 2+ COUNT 20UP TYPE + 2- 0 
16 22 EMIT SPACE 

17 ELSER '; S " 

18 ENOIF ENDIF ENOIF It> DROP 

" 2D ; SEE (COMPILE] 2-

21 BEGIN 2+ OUP 8 . 1'1 
22 UNTIL DROP CR : 

,,---- - - _. __ ... _ --
a.;r" 20 

o ( ma ta.;ompi tor toad bto.;k , 
2 FIRST a/BUF ... -4 + OUP , FIRST t PREV ! , 
4 DECIMAL 56 LOAD 
S ( DECIMAL 57 58 THRU 

6 1 PRINTING 

7 DEC I MAL 22 54 THRU 

8 OECIMAL " LOA' 

• 
" " " " " " 16 

" " " 20 

" " 23 

prl"tar aid" ) 
tisti "g s tuff) 
begi" prin'ter) 

t rans-.;ompi ter) 
( Edde source ) 

, Decompi tor fo r Lyon's Forth , 
2 , , 
5 
6 

7 , 
9 

" " " " " 15 
16 

" " " 20 

" " 23 

a ( metacompita r toad btock ) 

2 FI RST B/BUF + " + OUP , FIRST! PREV ! , 
4 DECIMAL 56 LOAD 
5 { DECIMAL S7 58 THRU 
6 1 PRINTING 

7 DEC I MAL 2 2 54 THRU 

8 DECIMAL 21 LOAD 

• 
" " " " " 15 

" " " " 20 

" " 23 

pr inter aids ' 
tisting stu ff 
b.gi" printer 

tr .... s-compil.r 
( Edd. sourc. 
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" o ( eCCE soure, \oad btoek HEX , 
2 LPON'? HERE OlDOP ! AIM OP! (h"ding) 
3 CR "The,.a ara " . . ~ tokans." 
4 CR CR OLDOP 8 U •• " top of Lyon's" 

5 CR AIM U .. " baginninSl of bank 2" CR 
6 AIM 4000 a 
7 0 NAMED 

FILL ( cl. •• n compi1.. s pace 
( bagin hb1.e on bft ) 

• 
9 DECIMAL 60 109 THRU 

'0 
11 TI<TABLE OUP 200 + OP 

12 a NAMEO 

, AIM! 

" 14 OeCIMAL 110 279 THRU 

" 16 HEX CR CR HERE AOR U. "end of bank 1" 

17 OlDOP e OP ! 

" 
( footing ) 

19 DECIMAL 2BO LOAD DECIMAL 
20 

" 22 BELL LPDONE 
23 

SCI" It 22 

o , CONSTANTS NAME VAR ADR ) HEX 
CONSTANT 

2 
3 5AOO CON AIM 

4 800 CON RAM 
5 15AO CON HIMEM 
6 1600 CON BOV 

7 0000 CON ROM 

• 
9 VARIABLE OLODP 

10 VARIABLE BOUND 

" 

{ tor brevi ty 

GADO CON TKTABlE 
1200 CON LOME'" 
15CO CON RTABlE 
B3EO CON fOV 
BeaD CON SCREEN 

VARIABLE TOKENS 
VARIABLE RES 

12 ; NAME HERE TOKENS 8 OUP CONSTANT 0 

13 ?eR 3 .R 2 SPACES 10. 6 SPACES 
14 1 TOKENS +! ; 
IS ACR AIM-ROM+; 
16 - ADR ROM - AIM + ; 
17 VAR TOKENS Ii CONSTANT 2 TOKENS +! 

" 1901 CON daL 
20 IS CON hb 

CH 
ASAV 

21 24 CON 
22 ;:B CON 

10 CON cr 
IC CON ft 
FF CON SSAV 
FC CON PSAV 

" 23 
'0 CON XSAV __ ~'~E CON YSAV 

o ( PAGEO VARIABLES ) HEX , 
2 ASSEMBLER DEFINITIONS 
3 50 CONSTANT XO (1'WO BYTE TEMPS ) 
4 52 CONSTANT XI 
5 54 CONSTANT X2 
6 56 CONSTANT X3 
7 58 CONSTANT X4 
8 SA CONSTANT XS 
9 SC CONSTANT YO ( ONE BYTE TEMPS ) 

12 

o ( LOAd scraan for EOOE , 
HERE OLDOP ! AIM OP ( haAding) 2 LPON? 

3 CR ~ Thara are" . ." tokens ." 
4 CR CR OLDOP 9 U • . ft top of Lyon's" 
5 CR AIM U •• ft beginning of bank 2" CR 
6 AIM 4000 0 FILL ( clean compile spaca 
7 0 KMlEO ( begin table on Latt ) 

• 
9 DECIMAL 60 109 THRU 

'0 
II TKTABLE DUP 200 + DP 
12 0 NA.MED 

AIM ! 

" 14 DECIMAL 110 279 THRU 

" 16 HEX CR CR HERE ADR U. . ft end of bank In 

17 OLODP iii OP ! 

" 
( footing ) 

19 OECIMAL 280 LOAO DECIMAL ( set vectors ) 
20 
21 BELL LPDONE 
22 
23 

o ( CONSTANTS NAME VAR AOR ) HEX 
AKA defined for brevity. 

2 AIM compl1ad Swyft TKTABLE tokan tabLe 
3 RAM variables/tab la s RTABLE r am table 
4 LOMEM,HIMEM basi c 
5 BOV begin cut 
6 ROM SwyH t a rget 
, OLODP old DP 

EOV end of hxt are. 
SCREEN 
TOKENS naxt token # 

8 BOUND limits word langth to y-reg rang • 
9 RES used by initiaLization 

'0 
II NAME associates a token with a word and 
12 reserves spaca for an address. 
13 T: later resolves thi s address to 
14 point to beginning of definition III'Id 
IS compiles tokens of rasolved werds . 
16 ADR gives aquivalent ad r in ROM 
17 -AOR gives equivaLent adr at AIM 
18 VAR as sociates a token with II word 

" 20 key assignments. 
2\ CH curser posi tion 
22 ASAV accumulater 

o ( PAGEO VARIABLES 

SSAV status r agi s t er 
PSAV proces so r reg 
YSAV y register 

HEX 
two byte .ssambler tamporArial: 

2 XO.XO+I 
3 X1.XI+l 
4 X2.X2+! 
5 X3,X3+1 
6 X4,X4_1 
7 X5,X5+\ 
8 one byte assembler temporaries: 
, YO 
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10 50 CONSTANT Yl 

li SE CONSTANT Y2 

12 SF CONSTANT we 
13 60 CONSTANT WR 

14 62 CONSTANT VB 

15 64 CONSTANT TSTAT 

16 65 CONSTANT RSTAT 

17 66 CONSTANT XSAVE 
18 67 CONSTANT YSAVE 

19 S8 CONSTANT SSAVE 

20 69 CONSTANT IP 

21 68 CONSTANT NEXT 
22 AO CONSTANT SPO 

23 FORTH DEFINITIONS 

ser It 24 

o PASS 1 1 

WRAP COUNT ) 

WRAP ADDRESS 

VARIA8LE ADORESS 

>:MIT STATUS 1 
RCEV STATUS ) 

2 VOCABULARY SOURCE IMMEDIATE 

3 SOURCE DEFINITIONS 

4 

10 Yl 

11 Y2 
12 othar tamporarias; 
13 WC,WR wrap addr",u, and eount of lin", to 
14 wrap. answer left in page tabla, e. g. 
15 V8 veriabte addrass us ad by TO. 

16 TSTAT. transmit status uud by . INTERRUPT 

17 RSTAT raeaiva status usad by .INTERRUPT 

18 XSAVE x-rag temporary storaga. 
19 YSAVE y-rag t.mporary storaga. 
20 SSAVE statu. rag tampor.ry s torage. 
21 IP forth i ntarpretive pointer. 
22 NEXT forth next (within word) pointar. 
23 spa forth staCk. 

O(PASSI 

2 nagative tokan. prev.nt tokenization 
3 into tokan tabta; used for FRAG 

4 maehine coda 
5 -99 TOKENS ! ( FRACl. usa in coda onty ) S , 
7 NAME .NEST 
8 NAME .XLAT 

9 NAIIIE .OISPO 

10 NAME .DISPI 
11 NAME .SCRO 

12 NAME • SCRI 

13 NAME .MSGO 
14 NAME .CUE 

15 NAME .ON 

16 N.4.ME • SCR 
17 NAME .PRINT 

18 NAME .CH>F 

bag ins T; worda ) 
kayboard tookup tabla 
addrass of display li nas) 

auxiliary display 

NAME XYNEXT 
NAME YNEXT 

NAME .ON/OFF 
NAME . CURSOR 

NAME .OEFAULT 
NAME .S>F 

19 NAME .INTERRUPT 
20 NAME .LTABLE 

NAME . RECEIVE 

NAME .USINGLE 

NAME .MOVE-VARS 
NAME .40COL 

--':,!AME ..!,.ENOU 

21 NAME • RESET 
22 NAME .MON 

23 NAME .STARTU 

" o ( SOURCE ) , 
2 NAME • LEMlT2 

3 NAME .NEWOISK 

4 NAME .CDISK 

5 NAY.E .AUX 

6 NAME . MAIN 
7 NAME . XNEXT 

8 NAME .MONITOR 
9 NAME .B/F 

10 NAME .0444 
I 1 NAME • CH/F 
12 NAME .XFER 

13 NAME . RTS 

14 NAME .LEMlT 

15 NAME . START 

16 NAME .SOOT 

" 18 NAME .,00US 

19 NAME eNOL 
20 NAME OL12 

NAIIIE O. LEMIT2 

NAIIIE O. ZPMOVE 

NAME O.COISK 

NAAE O. AUX 

NAME O.MAIN 
~E O.XNEXT 

NAME O.MONITOR 

NAME O.S/F 
NMlE 0.0444 

NMlE O.CH/F 
NAME O.XFER 

NAME O.RTS 

NAME O.LEMIT 
NAME O.START 

NMlE O.BOOT 

NAME .SERIALIt 

NAME OFFOL 

NAME wa30 

6 tha 10llowing are all NAME defin1tions: 
7 . NEST ( bailins T: words) 
8 .XLAT keyboard lookup tabla ) 
9 .OISPO address 01 display linas) 

10 .DISPI 
11 .SCRO auxiliary display 
12 .SCRI 

13 .MSGO 
14 .OUE 

15 .ON 

16 .SCR 

17 .PRINT 

18 .CH>F 

19 .INTERRUPT 
20 .LTABLE 

21 . RESET 
22 .MON 

23 . S'T'ARTV 

o ( SOURCE , disk vardon 
• LEMIT2 2 

3 .NEWOISK 

4 .COISK 

5 .AUX 

6 . MAIN 

7 .XNEXT 
8 .MONITOR 

9 .e/F 
10 . D444 

11 .CH/F 
12 .XFER 

13 .RTS 

14 . LEMIT 

15 • START 
16 • BOOT 

XYNEXT 

YNEXT 

.ONIOFF 

.CURSOR 

.OEFAULT 

.8>F 

• RECEIVE 

. USINGLE 
• MOVE-VARS 
.40COL 

.ENOU 

routin.s : 
O.LEMIT2 

O.ZPMOVE 

O.COISK 

O.AUX 

D.MAIN 
O.XNEXT 

Q.MONITOR 
O.B/F 
0.0444 

O.CH/F 
O.XFER 

D.RTS 

O.lEMIT 

O.START 

O.BOOT 

17 disk operations; 
18 .100US . SERIAL. 

OFFOL 

"30 
19 ONOL 

20 0L12 
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PHSW2 
. SENOSWYFT 

SM. 

21 NAME PHSW 

22 NAME .SWYFT 

23 N.AIiIE • WRAP 

SCI'" It 215 

I S 
twIIE PHSW2 

NAME . SENDSWYFT 

NAME BMP 

o SOURCE OEFIIUTIONS , 
2 bank2 I'"out l ~.s 

3 NAME BooTl 
4 NAME 2.REVERSE 

5 NAME 2.ADJUST 

6 NAME 2. SEEK> 

7 NAAlE 2 . SEEK< 

8 NAME 2 .CMOVE2 

9 ~E 2.<SEEK> 
10 NAME 2.<WRITE> 

11 NAME 2 . 40COl 

1 2 NAIoIE 2 . MON 

13 NAME 2 . <READ> 

14. NAME 2 . WRITEO 

15 NAME 2.SHOWPAGE 
16 NAME 2 .SEAIAl. 

17 NAME 2 .V 

18 NAME 2 .?X 

19 KAME 2 .SETMOOEM 
20 NAME 2 . HARDPAOE 
21 NAME 2 . STOP? 

22 NAME end_ of_bank2 

" 
" 

KAME MATCH 

KAME 2. TOBUFF 

NAME 2 . ?APPlE 

NAME 2. ?EDDE 

NAME 2.CHECKSUM 

NA¥;E 2.1UPDATE 

NAME 2. ENOWAAP 

NAME 2. PRESET 
NAME 2. ABOOT 

NAME 2.NUOGE 

NAME 2.PAGEPRINT 

NAME . OECIMATE 
NAME 2 . @M 

NAME 2.1JK 

NAME 2.ooE 

NAME 2.CONTROl 
NAME .2. SOFTPAGE 
NAME 2 . IHCPAGES 

a , SOURCE DEFINITIONS ) 

2 
3 

tokenl~ad wol'"ds cat tad by T; wol'"ds ) 

4 lPON? CR 0 TOKENS , 
6 NAIIIE • BllT 0 ) 
7 NAIIIE .2BYTERS ',not yat l'"aqull'"ad ) 

8 NAME .UT 

9 NAME .BRM 

10 NAME .OBRM 
11 NAME . 00 

12 NAME • lOOP 

13 NAME EXIT 
\ 4. NAME • VARIAB 

15 NAME . .. l OOP 

16 NAME . LEAVE 

17 ,. ,. 
20 

" 22 

" 
SCI'" It 28 

2 
3 
4 , , 
7 
~ust ba tokan It 8 ) 

• 
A I 

a SOURCE OEFINITIONS ) , 
2 NAME DUP 

3 NAME ?DUP 
4. NAME ROT 

NAME 2DUP 

NAME DROP 
NAME OVER 

2 1 PH5W 

22 . SWYFT 

23 .WRAP 

o ( SOURCE DEFINITIONS , 
2 bank 2 I'"outines ; 

3 BOOTl IMTCH 

4 2 . REVERSE 2 . ToeUFF 

5 2.ADJUST 2 . 1APPLE 

6 2 .SEEK> 2 . 1EooE 
7 2.SEEK< 

8 2 . CMOVE2 

9 2 .<SEEK> 

10 2.<wRITE> 

\1 2 .40COl 

12 2 .MON 

13 2 . <READ> 

14 2.WRITEO 

15 2 . SHOWPAGE 
16 2.SERIAU 

17 2 .V 

18 2 . ?X 
19 2 . SETMOOa! 
20 2 . HAROPAGE 

21 2 . STOP? 
22 end_of _bank2 

" 

2.CHECKSUM 

2 . 1UPOATE 

2 . ENDWAAP 

2 .PRESET 

2.ABOOT 

2.NUOGE 

2 . PAGEPRINT 

.OECIMATE 

2 . IM 

2 . 'K 
2 .ooE 

2 . CONTROL 
2 . S0FTPAGE 
2 . INCPAGES 

o ( SOURCE DEFINITIONS I 

1 beginning o f tokani~et1on at T'KTABlE . 
2 NAME c l'"aates takan tabta and $ava$ a 

3 , spaca fol'" an addl'"a •• ; 
T : tatal'" ptace. addl'"e" :n TKTABLE 

5 

• 
7 

which point. to coda f ol'" a wol'"d's 

dafinition . 

8 TOKEN 

• a 
NAME; 

!O , 

" 2 
" 3 
!3 4 

" 5 " . 
" 7 
17 • ,. ,. 
20 

" . 
22 A 

" B 

. alIT 

.2BYTERS 

• lIT 

• BRAN 
.OBRAH 

.00 
• lOOP 

EXIT 
.VARIAB ~us t be tokan 8 

becausa 8 is used a$ the 

high byta addl'"as' fol'" 
v al'"iabta t abta (S0800 ) 

• EXITLOOP 

. "lOOP 

. LEAVE 

o ( SOURCE OEFINITIONS ) , 
2 tokanl zaUan 

3 au, 
4 1DUP 

of matacompilad 

20UP 

CROP 

FORTH; 
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s NAMe SWAP ... e SWAB 5 'OT OVER 

• "Me R> NAMe " 6 SWAP SWAB 

7 NAMe " NAMe I 7 " " 
8 8 " I 

9 NAME lit NAMe es • 
10 NAMe NAMe e! 10 • e • 
11 NAMe .! 11 e! 
12 12 .! 
13 NAMe NEGATE NAMe ABS 13 

14 NAME AND NAMe 0' 14 NEGATE ABS 

15 NAME XOR 15 AND DR 

16 16 XOR 

17 17 

18 18 

" 
19 

20 20 

" " 
" " 
" " 

" ° SOURCE D SOURCE ) 

1 
2 NAMe -1 NAMe D 2 tokanization " ma t8eompi 'lad FORTH 

3 NAMe 1 NAMe 2 3 - 1 0 
A NAMe. NAMe A 2 

S 5 • 
6 NAMe ,. NAMe 1- 6 
7 NAMe 2. NAMe U2/ 7 

" 
1-

8 NAMe ",we D- 8 2. U2/ 

• NAMe 
U< NAMe D< • D-

10 NAME UM/MOO NAMe UMIN 10 U< 0< 
11 NAME UMAX NAME OMAX 11 UM//IIOO UMIN 
12 12 UMAX OMAX 
13 NAMe CMOVe NAME Cr..oVE> 13 

14 NAMe FILL 14 Cl<OVE CMOVE> 
15 NAMe NOOP NAMe BEEP 15 FILL 
16 ,. HOOP BEEP 

17 NAMe TO NAMe .,0 17 

18 NAME ADOR ta TO "0 
I. I. AOOR 
20 NAME loiS 20 

" " os 

" " " 23 

SC1" II 30 

0 SOURCE 0 ( SOURce ) 
1 1 
2 NAME IVR! NAME WRit 2 tokanizaUon of Swyft: 
3 NAME WCi NAMe ROM? 3 WR! ." 
4 NAMe LEXLEN NAME TOPLINE , we. ROM? 
5 5 LEXLEN TOPLINE 

• NAMe 80W • 
7 NAMe LOCLlH ... e LOeCHR 7 80W 
8 NAMe seL NAMe ?COLLAPSE 8 LOCLIN LOCCHR 

• • seL ?COLLAPSE 

10 NAMe OOPAGING NAMe NEXTPAGE 10 

11 ... e FIXTASLE NAMe NOTMATCH? 11 OOPAGING NEXTPAGE 
12 NAMe PAGEWRAP NAMe SAVEPAGE 12 FIXTABlE NOTMATCH? 
13 13 PAGEWRAP SAVEPAGE 
14 NAMe PREALIGN NAMe +ALlGN 14 

15 NAME INCPAGES NAME LAST PAGE 15 PR~LI:3N +ALIGN 
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" NAM' EHOFORM NAM' <END FORM> ,. INCPAGES LASTPAGE 

" NAM' 70HPACE " ENOFORM <EHOFOR»> ,. 
NAM' ?MORETEXT NAM' FIXEND ,. ?ONPAGE 

" NAM' STOP? " 1MOII.ETEXT FlXEf'40 
2D 2. STOP? 

" " 22 NAME HARDPACE 22 HAROPACe 
23 NAME SOFTPACe 23 SOFTPAGE 

" o ( SOURce ) • ( SOURCE 1 , 
2 KAME WRAP NAME ENOWRAP 2 tOkanh.aUon .f Swyft ; 
3 NAME AFTERGAP 3 WRAP ENOWAAP 

• • "FTERGAP' 

• NAME SHOWLINE NAM' SETLlNE • • NAME PRESET NAME ?UPDATE • SHOWLINE SETLINE 
7 NAME AOJUST NAME roeUFF 7 PRESET 1UPOATE 

• NAME 
ENOWIHOOW NAME 1SCROLL 8 ADJUST rOBUFF 

, NAME ENOSCREEN? NAME SHOWPAGE , ENOWINOOW ?SCROLL ,. NAME NEWNO NAM' REWINDOW ,. ENDSCREEN? SHOWPAGE 

" " NEWNO REWINOOW 

" NAME FRESH NAME REFRESH " " NAME REFRESHER NAME 'HOW " FRESH REFRESH .. NAM' """"""'K NAME N"""'" ,. REFRESHER SHOW 

" HAME RE SHOW HAME OLDSHOW' " SHOWMA'" NE\\MA'" 
" " RESHOW DLDSHOVi 

" " ,. ,. 
" " 2. 2. 

" " 22 22 
23 . 23 

"' . 32 

• SOURCE ) HEX • ( SOURCE ) HEX , 
2 NAME SETDISP NAME SIGNON 2 tQk • .,tz.t i on ., Swyft : 
3 NAME MSao NAME CLEAR 3 SETOISP SICNON 

• NAME SCROLL • MSCO CLEAR 
5 NAME OISP NAME AUXI L • SCROLL 

• HAME 
?BLINK NAME ?lBLINK • DISP AUXIL 

7 HAME .N NAME OFF 7 1BLINK 1L.BLlNK 
8 8 ON ." • HAME QUE , ,. HAME 1K HAME OK ,. DU' 
" HAME 1E HAM, ?A " 1K IK 

" N ... E 1X NAME ?S " 1E 1A 

" HAME ,. NAME FLUSH " 1X 1S ,. .. ,. 
FLUSH 

" HAME SETMOOEM HAME MEMlT " " HAME ,. NAME 1LE " SETMOOEM MEMlT 

" HAME CONTROL NAME MAPPEND " 1M m ,. HAME ?SEND NAME 1RECFULL ,. COHTAOL. MAPPENO 

" " 1SEND ?AECFUL.L. 
2. 20 

" " 22 22 
23 23 
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o ( SOURCE ) HEX , 
2 NAME PRINT 
3 NAME LEMLT 

4 NAME LeR 

5 NAME PAGEPRINT 
6 NAME LMARGIH 

7 NAME ENOU , 
9 NAME REVERSE 

10 NAME SEEX> 

11 NAME FLIP/TRIM 
12 NAME '?lEXXEO 

13 NAME RENCUR 

14 rw.IE DEL 

1 5 NAME SEARCH 

16 KAME REP 

17 NAME AUTOEXTENQ 
18 twdE LEX 
19 NAME LXX 

'0 NAM' 
21 NAME 

PRE LEX 

" NAM' 
LEXREX 
MOVE-CAP 

23 NAME CReepSHOW 

ser II 34 

o 1 SOURCE HEX 

2 NAME BASIC , 
4 NAME TOBASIC 
5 NAME APPEND 

6 NAME VALIDATE 
7 NAME INITBASIC 
8 NAME OEFVARS 

9 NAME BEFORE 

10 NAME ?MQVETEXT 
II NAME WIOTHCHANGE 

21 

NAME SETPRINTER 
NAME LTYPE 

ttAME LeRS 
NAME ENDPAGE 

NAME ULEMIT 

NAME STARTU 

NAME seex< 
NAME FLIP 

NAME LEXCUR 

NAME [SEARCH] 

NAME <SEARCH> 

NAME EXPAND 

NAME REX 

NAME RXX 

NAME POSTLEX 

NMlE OUTLEX 

NAME CREEPER 

NJlME TOINPUT 
NAME F>B 

NAME START 

NAME RESETVARS 
NAJoIE AFTER 
NAME MOVETEXT 

12 NAME MARGIN-CHANGES NAME CHECKCHANGES 
13 NAME SAVESTRINGS 
14 NAME SAves 

15 NAME V@ 

16 NAME V 

17 NAME FRAGMENTS 

NAME LOADSTR.INGS 

NAME LOADS 

NAME Vl 

18 NAME ROM-FRAGMENTS NAME DISK-FRAGMENTS 

" ,0 

" " " 
" o ( SOUR.CE 

2 NAME LOAD 

3 NAME OAAG 

4 NAME BOOT 

5 
6 NAME OlSKON 

7 NAME ?EDOE 

8 NAME ACT 

9 NAME CHECKSUM 

NAME SAVE 

NAME GET 

NAME PR.OT1 

NAME ?APPLE 

NAME DEACT 

NAME SER.IAL. 

o ( SOUR.CE ) HEX 

1 tokanization of Swyft; 

2 PRINT SETPRINTER 

3 LEMIT 

4 LCR 

5 PAGEPRINT 

6 LMARGINS 

7 ENCU 

8 

9 R.EVERSE 

10 SEEK> 

11 FUP/TR.IM 

12 ?LEXXED 

13 R.ENCUR 

14 DEL 

15 SEARCH " 

16 REP 

1 7 AUTOEXTEND 

18 LEX 

" LXX 
20 PRELEX 

21 LEXREX 

22 MOVE-aAP 

23 CREEPSHOW 

D ( SOURCE ) HEX 

LTYPE 

LCR.S 

ENDPAGE 

ULEMIT 

STARTU 

SEEK< 

FUP 

LEXCUR 

[SEARCH! 

<SEARCH> 

EXPANO 

REX 
RXX 
POSTLEX 

OUTLEX 

CREEPER 

2 tokanization of BASIC wo~ds: 

3 BASIC 

4 

5 TOBASIC 

6 APPEND 

7 VAUDATE 

8 INITBASIC 

TOINPUT 

'" START 

9 OEFVARS RESETVARS 

10 BEFORE AFTER. 

11 MARGIN-CHANGES CHECKCHANGES 

12 SAVESTRINGS LOAOSTRINGS 

13 SAVES 

14 vet 

" v 
16 FAAa.'oIENTS 

LOADS 

V! 

17 ROM-FRAGMENTS OISK-FRAG."dENTS 

" " '0 
" " " 

D SOURCE 

2 tokanization of disk opa~. t ions; 

3 LOAD SAvE 

4 DRAG GET 

5 BOOT , 
7 OISKON 

8 ?EDDE 

9 ACT 

PROT? 

?APPLE 

DEACT 



10 NAME RECAL 

11 NAME <SEEK> 

" NAME <REAO> 

<WRITE> 

OLOLOAO 

13 NAME 

14 NAME 

" NAME WRITES 

23 

16 NAME APPLEOISK 

17 NAME .40COL 

" " 20 
21 
22 
23 

scr II 

o , " SOURCE 

2 NAME MAIN 

3 NAME COLD 
4 NAME INIT 

HEX 

5 NAME ItAMKEYS 

6 
7 KAME OELETE 

8 NAME <ENTER> , 
10 NAME BUG 

" 12 NAME ENTER 

13 NAME TAB 

14 NAME DISK 

" " " " " 20 
21 

" 23 

" 

NAME SEEK 

NAME REAO 

NMIE WRITE 

NAME <LOAD> 

NAME WIUTEO 

NAME ASOOT 

NAME .MON 

NAME LOOKUP 

NAME WARM 
NAME <INIT> 

NAME ?RAMKEYS 

KAME CUT 

AAME NEWPAGES 

tWdE R?! 

NMlE PASTE 

NAME RESET 

NAME SENO 

4.806.916 

o ( ENO OF SOURCE OEFINITIONS ) HEX , 
2 00 ' . NEST LFA 
3 FORTH DEFINITIONS 

• , 
6 LPOONE TOKENS @ 

7 

8 , 
'0 

" " " ,. 
" " " " " 20 

10 CHECKSUM 

11 RECAL 

12 <SEEK> 

13 <READ> 
14 <WRITE> 

t 5 OLDLOAD 

16 WRITES 

17 APPLEOISK 
18 .40COL 

" 20 
21 
22 
23 

o ( SOURCE , 
2 MAIN 

3 COLO 
4 INIT 

5 AAMKEYS 

6 
7 OELETE 

8 <ENTER> , 
10 SUG 

" 12 ENTER 

13 TAB 

14 OISK 

" 

24 
SERIALII 

SEEK 

REAO 
WRITE 

<LOP.D> 

WRITEO 

ASOOT 

.MON 

LOOKUP 

WARM 
<INIT> 

?R.MIKEYS 

CUT 
NEWPAGES 

RP! 

PASTE 

RESET 

SENO 

16 storing a 0 1n the ~fa of the first 
17 defin1t1on of SOURCe vocabu •• ry limits 
18 vocabulary search~ s to SOURCE 

" 20 the vetue in toke ns represe nts tne 
21 actu •• number of tokens placed into 
22 tne t a bla 
23 

o , 
2 

3 

• , 
6 
7 

• , 
'0 

" " " " " " " " " 2C 



21 

22 

" 
scr- II 

25 

38 

o ( VARIABLES 

1 ASSEMBLER DEF INITIONS 

2 ( 800 ) VAR O~IGIN 

3 808 VAR 80T 

4 80A VAR 8EOT 

5 80C VAR E80T 

6 80E VAR EOT 

7 81 0 VAR BOS 

8 812 VAR EOS 

9 814 VAR TOP 

10 816 VAR 80C 

11 818 VAROEOS 

12 81A VAR BOTTOM 

13 8tC VAR OIRTY 

14 81E VAR LOCAL! 

15 820 VAR CIN 

16 822 VAR COUT 

17 824 VAR NARROW 

18 826 VAR CHAR 

19 828 VAR LONG 

20 82~ VAR WIDE 

21 82C VAR YWRAP 

22 

" 39 , 
, 
3 , 
5 

• 
7 , , 
" " " 13 

14 

15 
\6 
17 ,. 
19 

" 21 

22 

" 
o , , 
3 , 

"E 
830 

VAR XFLAG 

VAR LCTR 

VARIABLES ) HEX 

832 ) VAR PCT 

834 ) VAR LCT 

836 VAR LINES 

B3B 

83A 
83C 
83E 
040 

'" '44 
04. 
04' 
'4A 
O4C 

O4E 

85' 
'53 
85' 
BS6 

B5' 
B5A 

'5C 
B5E 

VAR PAGES 

VAR CLlN 

VAR OLIN 

VAR GAP 

VAR LI NEII 

VAR PAGE# 

VAR CTR 

VAR L I NREL 

VAR LINAOR 

VAR PAGEFLAG 

VAR EFLAG 

VAR EOW 

VAR RETN 

VAR RETNCHR 

VAR COL. 

VAR . LF 

VAR ,BL 

VAR LRFLAG 

VAR CT 
VAR PRINTBREAK 

VARIABLES ) HEX 

860 ) VAR E. 
862 VAR all 

'" ... VAR VECT 

VAA OLOE • 

800 TOKENS 

808 TOKENS 

4,806,916 

21 

22 

" 

26 

a ( VARIABLES ) 

beg11'1I'1i"S' of var-iabhs at RAM ( S0800 ). 

2 ORIGIN 

3 BOT beginning. of text. 
4 8EOT beginning of end of text. 
5 EaOT end of beginning of text. 
6 EaT end of text. 
7 BOS 

8 EOS 

9 TOP 

10 BOC 
11 OEOS 

12 BOTTOM 

13 DIRTY 

14 LOCALI 

15 eIN 

16 COUT 

17 NARROW 

18 CHAR 

19 LONG 

20 WIPE 

21 YWRAP 

22 XFLAG 

23 LCTR 

D { VARIABLES 

, PCT 

2 LCT 

3 LINES 

4 PAGES 

5 CLIN 

6 OLIN 

7 GAP 
8 LINE II 

9 PAGEII 

10 CTR 

11 LINREL 

12 LINADR 

13 PAGEFLAG 

14 EFLAG 

15 EOW 

16 RETN 

17 RETNCHR 

18 COL. 

19 . LF 

20 .BL 

2 1 LRFLAG 

22 CT 

23 PRIIHBREAK 

beginning of selection . 
end of salection. 
top l.ine on scr-een . 
beginning of cut buffer-. 
old end of selection. 
bottom of ~ll text area. 
" t ate of text. 
(used as flag for cre ap). 
point.r- to que input. 
po int.r- to que output. 
stat. of Cur-sor- . 
char-acter buffer. 
tines of text per page. 
eolumns on page. 
hor-i:ont al wrap. 
state of apple (tex) keys. 
cumul.tive line counter. 

HEX 

page count (t empor-ary). 
line cou nt ( temporary). 
total II of line s in text. 
total II 'ct peges in text. 
cur-r-ent cursor- scr-• • n , lin • . 
old c ur-sor- line posit ion. 
space r-emaining (SEOT-ESOT) . 

line numbe,.. 
pege numbe ,.. 
count ... to,. blink rate. 
relative line . 
lil\e add ... ss. 
s tat e of page change. 

end of window. 
BASIC horizontal position . 
cha .. ecter passed f"om BASIC . 

ho .. i:on t el position. 
line teed C .. e SETPRINTER ). 

blanks to pr int for- mar-gio. 
state 01 lexxing. 

state of page break display. 

a ( VARIABLES ) HEX 

'EO , " 
3 VEeT 

4 OLOE. 

tine·1t of EOS. 

tine. of 90S . 

pr-evi ous li na ~ o f EOS. 
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5 

• 
7 

• • 

868 VAR OLOB' 
86A VAR NUFLAG 

86C VAR LEXXINC 
86' 
87. 

VAR PTR 
VAR W/2 

10 872 VAR TRACK 

11 874 VAl{ XPOS 

12 876 VAR YPOS 

13 878 VAR MOtH 
14 87A \tAR. MQOUT 

IS a7e VAP. alO 
16 87E \lAR Bll 
11 880 VAR BANK 
18 862 VAR SAVECHAR 
19 884 VAR FIRST 

20 886 VAP. SIZE 

21 888 VAR ABOVE~ 
22 B8,f, VAR BELOW% 

23 88C VAR PAOE% 

" • 
2 , 

VARIABLES 1 HEX 
aBE ) VAR MARGINX 
890 VAR HALF-TRACK. 
a9Z VAR LINESCOUNT 
894 VAR EXTENDED 4 

5 

• 
7 

896 VAR LPAGEX ( 898 ) VAA PFLAGX 

• • 
I. 

" " " 14 

15 

" 17 

" " 2. 

" 

89A \tAR THOROUGH? 
8ge YAP. LASTC 

89E VAR PRINT? BAO VAR OlOPAGE 
8A2 VAR OISKII 8M VAR OLDlSK. 

SA. \tAR SAVED? 

8A8 \tAR FILLED-LEN 
8M "AR sse? ( 8AC 

8AE VAR SPACING 880 
882 VAR SENDX aBA 

8B6 VAR PLENX 888 
SSA VM UFLAG 8BC 
88E \tAR SAVEe 8CO 
8e2 VAR NEWBOTIOM 
8e4 VAR CUTPAOES 
8C6 VAR WR,APOONE 

VAR TEOS 

VAR LINEHon 

VAR HEAD" 

VAR LOCAL2 

VAR BELL? 
VAR RE5EEK 

22 800 CONSTANT U5TART Boa CONSTANT UENO 
23 BEO CONSTANT PBUF 

ser-' 42 
a ARRAYS) HEX 

I 

2 900 CONSTANT PATT 

3 930 CONSTANT CURR 

4 998 CONSTANT WHOO 

5 9C8 CONSTANT WN02 

6 ADO CONSTANT POSO 

7 COO CONSTANT PGS2 

• 

920 CONSTANT KQUf 

980 CONSTANT UPDATE 

9BO CONSTANT WHOI 

9EO CONSTANT WN03 
BOO CONSTANT PGSI 

000 COHSTANT PGS3 

9 EOO CONSTANT <LEMIT2> 
10 EIO CONSTANT <HD I SK> 

II E70 CONSTANT <COISK> 

12 E80 CONSTANT 

13 EEO CONSTANT 

<ZPMOVE> 

<AUX> 
14 EFO CONSTANT <MAIN> 

15 FaD CONSTANT <XNEXT> 

5 OLOa. 

6 NUFLAG 

7 LEXXING 

8 PTR 

9 W/2 
10 TRACK 

11 XPOS 

12 YPOS 

1 J MOIN 
14 MQOUT 

15 aLO 

16 BLI 

17 8A.NK 
18 SAVECHAR 

19 FIRST 

20 SIZE 

21 ABOVEr. 
22 BELQWX 

23 PAGE" 

28 
pr-evious tine' of BOS. 

stat. tor n.w di sp\ay. 
.tate for- \ex/r-.x operation. 

d •• ir-.d traek number. 
di.play eursor x po.ition . 
di.pl.y eursor y position. 
~ode~ qua input point.r-. 
~od.m qua output point.r. 
us.d for eur-sor blinking. 
u •• d for eur-sor blinking. 
aetive di sp h.y bank. 

• of line. on top Of paga. 
• of lin ••• t bottom. 
P'g' numb.r to prLnt. 

a {VARIABLES HEX 

I Ml'.RGiINX • of spae.s for l.ft mar-gin . 
2 HALF-TRACK' 
3 LINESCOUNT 

4 EXTENDEO 

5 LPAGE% 

6 PFLAG" 
7 THOROlIGH? 
8 !..'ISTC 
9 PRlI<4T? 

10 OLDPAGE 

II DISK. 
12 OLDISKIt 
13 SAVED? 
14 SSC? 

15 TEaS 
16 SPACING 

wr-.p without inter-r-up1ion. 
l.st eo ..... and buff.r . 
stat. for printing . 

disk id.ntifieation _ . 
o\d disk id.nUfieation II . 

FILLED-LEN unus.O . 
fl.g for- supar- s . r-i.l ear-o . 
hmpor-ar-y EOS. 

LINENDr. 

17 SEND:!:: HEAO:!:: 

18 PLENX pa,,' l.angth LOCAL2 xflag buffsr-
19 UFLAG b.ekup to u'l BELL? sound balt? 
20 SAVED tr.eks .avad RESEEK find h •• dar. 
21 
22 under-lin i n,, : USTART. UEND. 
23 PBUF PRS buffsr . 

o ( ARRAYS ) HEX 

I PATT s.areh patt.r-n KOUE k.y qu.ua 
2 CURR pr-intar- / ser-aan Duff.r for line. 
3 WHOa, WHOI addr for line on display ( WR ) 

4 WN02 lina on page (LCT) 

5 WN03 pag. numb.r- (PCT) 
6 POSO, PaSl addr for page (WR ) 

7 PGS2 . PGS3 eU!llutativ. II o f tines ( LCTR) 

• 
9 <LEMIT2> pr-inter- r-ou tine . 

10 <NOtSK> calt 3600. 
11 <COtSK> e1. .. r disk . 
12 <ZPMOVE> %ero page move. 
13 <AU» 
14 <MAIN> 

15 <XNEXT> e~it from benk 2 routine. 
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16 flO CONSTANT <MON> 
17 f20 CONSTANT <B/F> 
18 F30 CONSTANT <0444) 
19 F4D CONSTANT <CHIP> 
20 PSO CONSTANT <XFER> 
21 PSO CONSTANT <RTS> 
22 F70 CONSTANT <LEMIT> 
23 FAD CONSTANT <START> 

" a ( END OF VAR IABLES ) , 
2 1000 CONSTANT BASteD 
3 1100 CONSTANT BASIC! 
4 1140 CONSTANT FORTHO 
5 llAO CONSTANT FORTH! 
6 8400 CONSTANT MOUE 
7 FFF8 CONSTANT ROM? , 
9 0 I A.PLACE lFA 

10 FORTH DEFINITIONS 

" " 13 ,. 
15 
16 

" " ,. 
20 

" 22 
23 

!;cr II 44 

o COMPILER DEFINITIONS ) VOCABULARY 
COMPILER IMMEDIATE COMPILER DEFINITIONS 

2 : 00 SOURCE .DO FORTH C, 3 ; 
3 : IF SOURCE .OBRAN FORTH C, 

4 HERE 0 C, 2 : 

!S BeaIN HERE 1: : WHILE IF 2+ ; 
6 : >RESOLVE HERE BOUND I - SWAP C! 
7 : <lOOP> C, FORTH BeGIN aup 4 ~ WHILE 
8 DROP >RESOLVE REPEAT 3 1PAIRS ; 
9 LOOP SOURCE . LOOP FORTH <LOOP> : 

10 +LOOP SOURCE .+LOOP FORTH <LOOP> ; 

" " 
<RESOLVE C, , 1PAIRS BOUND 8 - C , : 
UNTIL SOURCE .0BftAN FORTH <RESOLVE 

13 AGAIN SOURCE .BRAN FORTH <RESOLVE; 
14 THEN 0 >R FORTH BEG!N aup 4 • 
15 WHILE >R >R REPEAT 2 ?PAIRS >RESOLVE 
16 BEGIN R> -cup WHILE R> REPEAT : 
17 ; REPEAT >R >R AGAIN R> R> 2- THEN ; 
IS : ' ELSE a >R FORTH BEGIN cup 4 - WHILE 
19 >R >R REPEAT 2 ?PAIRS SOURCE .BRAN 
20 FORTH C. C C, >RESOLVE HERE 1- 2 
21 BEGIN R> -OUP WHILE R> REPEAT; 
22 : LEAVE SOURCE .LEAVE FORTH C, HERE 4 
23 0 C:; : ENOIF THEN; 

30 
16 <MeN> ea\\ to App\a mo~itDr. 
17 <B/F> basic/forth i~tQrf~ce. 
IS <0444> c~Ll to Apple BASIC. 
19 <CH/F> character from baSic to forth. 
20 <XFER> entry for banK 2 routine. 
21 <RTS> r eturn from AppLe BASIC . 
22 <LEMIT> printer routine. 
23 <START> setup before BASIC. 

o ( END OF VARIABLES ) 

2 BASICO BASIC zero page. 
3 BASICI BASIC page 1. 
4 FORTHO forth zero page. 
S FORTHI forth page 1. 
6 TIMER programmabLe countar 
7 . IVEC input from modam routina 
e .ovec output to mOdam routina 
g .SVEC initializa modam rout ina 

10 . QVEC po \ \ modem rOY tina 
11 MOUE modam que - holds i~put 
12 ROM? it the Swyft systam is operating 
13 from a disk than the valua at this 
14 \ocation proba bLy wiLL ba difterent 
15 
16 pLeci ng a 0 in tha If. 01 the first 
17 definition stops vocabuLary searchas 

" ,. 
20 

" 22 
23 

o ( COMPILER DEFINITIONS ) VOCABULARY 
immediate compiLer commands 

2 00 ( -- 3) compile . 00 tokan 
3 IF ( -- 2 ) compl\a .0BftAN toka~ 

4 BEGIN ( --hare 1) 
5 WHILE ( -- 4) 
6 >RESOLVe ( n --) rasolva fo ....... ard ref. 
7 <LOOP> (3 .toop -- ) compile .LOOP 
SLOOP ( 3 _a ) compite .LOOP 
9 +LOOP ( 3 -- ) compila .+LooP 

10 UNTIL ( f --1 compiLa .OBRAN 
11 AGAIN ( --1 compiLe .BRAN 
12 : THEN a >R FORTH BEGIN CUP 4 • 
13 ,. WHILE >R >R REPEAT 2 ?PAIRS >RESOLVe 

BEGIN R> - CUP WHILE R> REPEAT ; 
Hi : REPEAT >R >R AGAIN R> R> 2- THEN ; 
16 : ELSE 0 >R FORTH BEGIN cup 4 - WHILE 
17 

" 
>R >R REPEAT 2 ?PAIRS SOURce .BRAN 
FORTH C, 0 C. >ReSOLVE HERE 1- 2 

19 BEGIN R> -DUP WHILE R> REPE ... T ; 
20 LEAVE com~iLa .LEAVE 0 , hare 4 0 c, 
21 ENCIF than 

" " 



31 

" o ( COMPILER DEFINITIONS , 
2 00 I 00 LFA 

3 FORTH OEFINITIONS 

• ! 
5 
6 

7 

• 
9 

10 

11 

12 
13 
14 

" 16 

17 

" \9 

'0 

" " " 
sor " 

o 
46 

MORE COWPILER ) HEX 

" 

, 
2 ?COIlWANO '·COMPILER 2+ e (FINO) 

l IF DROP CFA EXECUTE 1 ELSE a ENDIF 

• 
5 : ?VAR 'ASSEMBLER 2+ e ( FINO ) OUP 

6 If 20RDP e DUP 8FF U> 
7 

• 
9 

'0 

1 F SOURce • LIT FORTH C, 
ELSE SWAB 
ENDIF • 1 EHOIF ; 

11 ?COMPILE' SOURCE 2+ e (FINO) OUP 
12 IF lOROP e OUP 0< ABORT" FAAGma"t : ft 

13 C, 1 ENDIF: ( an 1 byte tokens .. 
" 16 

17 

" \9 

20 

" " " 
o MORE COMPILER ) HEX 

2 ?NUM (add .. - - ) 

3 0 OVER OUP C3 1+" ROT 1+ 

4 DO 1 ce 10 OIGIT 
5 IF SWAP 10 '" .. 
6 ELSE R> R> ." eompi~ ...... 0 .. : 
7 HERE COUNT TYPE ABORT 

8 ENDIF 
9 LOOP OUP 100 U< 

4,806,916 
32 

o ( COMPILER OEFINITIONS 

2 sto ... 0 in ~fa of f irs t word in 

3 compile .. vocabulary to limit searches 

• 
5 GETII common to ERRORI S . CALL . and >NUM 
6 

7 ERRORI5 compile error II phr ase 

• 
9 CALL compile call and address 

'0 
11 

12 
13 
14 

" 16 
17 

" \9 

'0 
" " " 

o , , 
3 

• 
5 

6 
7 

• 
9 

'0 

" " " 14 

15 

16 

" 18 

" " " " " 
o 

, 
3 

• 
5 
6 
7 

• 
9 

MORE COMPILER ) HEX 

?CQMMANO (adr -- fhg) 
true •• xecuted compi~.r word 
f.lsa-not .. COmpiler word 

?VAR (adr -- nag) 

tru.·compiled eithar ... lit or 
.vari.bla and its value 

1als.-not an .ssambler word 

?COMPILE (adr -- nag) 
true-compiled .. tokan 
1.\s.-not .. s ource word , abOrt if 
tokan is nagativ8 (i .... .. fragment) 

MORE COMPILER ) HEX 

?NUM addr -- ) 

1n T: if i t is not ? command. 1var Or 
?cgmpi La than try to conve .... t it to a 

numbor; if successful, compile as a 
.bUt Or .Lit ( as 80p'-°0.-iata), if not 
then abort with .. compile 81'1'01' . 
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" IF SOURCE .BLlT FORTH C, C, 

" ELSE SOURCE .LIT FORTH C, 

" THEN; 

13 

'4 
15 

" 17 ,. 
'9 
20 

" " 23 

ser II 48 

o MORE COMPILER) HEX , 
2 T' (-- pt~ l 
:3 BL WORD' SOURCE 2+ e (FIND) 0-

4 , 
• 
7 

ABORT~ not NAMEd ~ DROP 
NAMED 8 1 XOR OUP NAMED 
IF CR Q OUT 

ELSE 29 OUT Ii SPACES 
THEN • 

9 BASE I HERE ADR HEX U. BASE 
10 OUP 8 OUP 0< 
11 IF QROP 5 SPACES 
12 ELSE J . R SMCE SPACE 

13 THEN HERE COUNT TV!'e SPACe 

'4 
15 ; IFRAG HERE AOR SWAP 2+ ! 

16 [COMPILE] ASSEMBLER; 
17 ,. 
'9 
20 

" " 23 
49 

o MORE COMPILER ) HEX , 
2 FRAG T' OUP ! FAAG II 0< 0-

3 IF. M fAAG ha$ a token" ABORT THEN 

4 

5 : LABEL Tt OUP !FRAG OUF' Ii 0< 

6 IF." LABEL with no token " ABORT THEN 

7 HERE ADR SWAP It OUP .. TKTABLE .. ! ; 

• 
9 : T: LABEL 

10 20 C. SOURCE • . NEST FORTH 2+ e , 

" " '3 

HERE 1- BOUND ! 

BEGIN BL WORD Ii 3BOI 

'MULE HERE '?COMPILE O· 
'4 ,. IF HERE ?COMMANO 0-

IF I-tERE ?VAR O· 
16 1 F HERE ?NUM 

17 ENOIF ENOIF ENOIF 

O· 

18 REPEAT HERE BOUND a - FF U> 
19 ABORT" definition too "erg." 
20 SOURCE EXIT FORTH C. ; 

" " " 13 

'4 
15 

" 17 ,. 
'9 
20 

" " 23 

o , 
2 

3 
4 , , 
7 
8 

9 
,0 

" " 
" '4 
15 

" , 1 

" " 20 

" " 23 

MORE COMPILER ) HEX 

T' (-- ph. ) 
abort 1f word not dafinad by NAME. 
otherwisa print out its addra s s and 
its tokan and than \aava pf a On st a ck 

!FRAG (pta --) raso.ve NAMEd word 
tor fragment with ROM+offsat 
and taave in .ss embter 

o MORE COMPILER ) HEX , 
2 

3 
4 
5 , 
7 
8 

• 
'0 

" " " 

FRAG (-- ) if it is • frag",ent tha" 
associata an addrass with the name 
(where the address points to code ) 
otherwise abort. the address is not 
ptacad in the token tabta. 
FRAGs ara catted by JSR and end in RTS 

lABEL (--) if it 1s a hba . then 
associete an addrass with the token in 
in the token tab.a. abort it token is 
a code fragment ( i.e .• <0) . LASELs 
ara machine code anding with JMP NEXT . 

14 T: ( --) compnes tokenized words . 
15 if NAME is found then compi.e JSR .NEST 
16 to axacute tokenized word s , end co"'pi\e 
\7 tokans unti\ " : ~ found. 
18 if BOUND axceeds $FF then the word is 
19 too \argo for Y ragistar incra",ant a tion 
20 by NEXT so abort. 
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21 
22 

23 

s<:;r If 

o , 
'0 

MORE COMPILER ) 

2 

3 
4 , , 
7 

8 

9 

'0 

\ BL WORD • SOURCE 2+ e (FIND) 
If DROP 2+ 8 CUP 0-
IF HERE COUNT TYPE 
• 

ELSE 
not yet .. FRAGment " 
HERE COUNT TYPE 

ABORT ENOIF 

• not NAItIEd" ABORT ENDIF ; 

TNEXT . ASSEMBLER NEXT JMP. 

" " " ,. 
.. 22 WORD e8 1 + ALLOT ; 

H. SWAB C, ; 

" " " " ,. 

TARGET AIM 1000 - 174000 >OISK 

20 
21 
22 

" 
" o ADDITIONS TO THE METACOMPILE R ) HEX , 

2 ?flTS (II - - , .bar b i 1 HERE is 
3 more tnan II byt es beyond .. page ) 
4 HERE OFF AND SWAP U< 
5 ABORT" Doesn't fi t. rr-y .gain~ 

• 
7 XFER LABEL 
8 BL WORD ' SOURCE 2+ 8 (FINO) 
9 0- ABORT" doasn't exist H 

10 DROP CUP 8 0< 
" C- ABORT" don't transfe .. to • t oken .. 

12 2+ " ASSEMBLER CUP 

13 YSAVE STY. 
14 OFF AND liB LOY, 

15 SWAB OfF AND #6 LOA. 
16 <XFER> J MP. : 

" " ,. 
20 
21 
22 

23 

scr ~ " 0 PROM BURNER FO~ 2164'S ) :S HEX , 
2 COAD CONSTANT ORA DATA A 
3 ORA 2. CONSTANT ORB DATA B 
4 ORA 1+ CONSTANT CRA CTlR A 

36 
21 T: definitions end with JMP NEXT. 
22 

23 

o 

2 

3 
4 , , 
7 

8 

9 
' 0 

" " " ,. 
" " " " ,. 
20 

" 22 
23 

MORE COMPILER 

\ ( -- tokan) 

f ind. NAME: if not NAMEO Or not a 
reso\ved fragment then abort . 

TNEXT • 
ending for e T : deflnition . 

• 
compile a string into the dictionary . 

H, 
compile tho hi byte only. 

TARGET 
save imogo of Swyft program On T1 . 7 
disk . 

o ADDITIONS TO THE METACOMPILE~ ) HEX , 
2 ?FITS a borU if HERE 1s 
3 more than ~ bytes beyond a page 
4 , , 
7 : XFER 
8 P\JRPOSE: tran sfer to machine language 
9 routine in bank 2. return through 

10 <Xnext>. 

" " " ,. 
" " " " ,. 
20 

" " 23 

0 , 
2 
3 
4 

if t he next two words are defined then 
point the fir st word to the following 
code: 

save y-reg and (us ing the r esolved 
address in the first word) 
ld.~ h i-byte and \dy~ \o-byte 
then JMP <XFER>. 

{ PROM ~URNER FOR 2164'S 1 ;S HEX 
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5 ORA 3 + CONSTANT CRB ( CTRL 6 
6 VAR.IASLE C/'fT 

7 MSDD050DOLOOPLOO?: 
8 1T ?TERMlNAL IF CUlT ENOIF 
9 !AND OVER eli AND SWAP C1 

10 l OR OV£R e8 OR SWAP ct . 

11 PGML ORB FB lAND 
12 ?GMH ORB 04 lOR 

13 eEL ORB OF IANO 
14 CEH ORB 20 lOR 

15 eEL ORB EF !AND 

16 OEH ORB 10 lOR 

17 VPPL ORB 80 JOR 
18 VP PH ORB 7F lANO 

4,806,916 

5 

6 

7 

8 

9 

10 

11 

" 13 

" 15 

" 17 
18 

19 19 

20 INA eRA FB lAND 0 ORA C! eRA 4 lOR 20 

21 OTA eRA FB lAND FF ORA C1 eRA 4 lOR 21 

22 OTa CRB Fe lAND FF ORB C1 CRB 4 lOR 22 

" 53 " 

38 

o PROM PROGRAMMER ) ; S HEX o ( PROM PROGRAMMER ) ;5 HEX , 
2 CAL eRA ce 38 OR F7 AND eRA C! 

3 CAH eRA 38 lOR ; 
4 eel CRB es 38 OR F7 AND CRB C1 
5 CBH CRB 38 !OR : 

6 
7 INI ors INA PGMH CEH OEH 
8 ORB Fe !AND 

9 VPPL CEH PGMH QEH ; 

10 : RES CBH cal 0 CNT 
11 ORB Fe lANO : 

12 : cau CAL CAH 1 CNT +' 
13 : INCR ( INCREMENT HIGH BITS 

14 ORB eEl OUP 1 + 3 AND SWAP Fe AND OR 

150RBC!: 
16 : BUMP cau CNT @ DFFF AND 0 .. 

17 IF INCR ENOIF 
18 ZAP PGML 35 MS PGI!tH ; 

19 : SETS -oup IF a 00 BUMP lOOP THEN 

20 

, 
3 

• 
5 

6 

7 
8 , 

10 

11 

" 13 

" 15 

" 17 
18 

" 20 
21 21 

22 22 
23 23 

$c:r- II 54 

a PROM PROGRANNER ) ; S HEX a ( PROM PROGRAMMER) :S HEX , , 
2 BURN CEl VPPH OTA RES SETS 2 
3 OVER + SWAP 3 
4 DO I Cit ORA C! ZAP BUMP ?T lOOP INt 4 
5 : READ INA eEL OEl RES SETS 5 
6 OVER + SWAP 6 
7 00 ORA C9 I C! BUMP ?T LOOP INI ; 7 

8 ; GET 30 EOV RAM 8 

9 00 lOVER 1 R/W 1 + 400 +looP OROP 9 

10 ; SAVE 30 EOV RAM 10 

1 \ 00 I OVER. 0 P./W 1 + 400 +lOOP OROP 11 
12 ; START GET RE ; 12 

13 ; ROMO INI AIM 10000 BURN 13 

14 AIM 3000 + 800 1000 BURN; 14 

15 ; ROMI INt AIM 1000 + 2000 0 BURN 15 
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" DECIMAL 
17 : COPIER '" 

, 5 BLKCQPy SAVE-IMAGE 

" SAVE; 

" " " " 23 
;, 

0 

2 
3 , , 
• 
7 
8 
9 

'0 

" " " " " " 17 
18 

" 20 

" " 23 

.cr II " 0 wri ting • target image to di$k ) HEX , 
2 VAR IABLE NAME. 0 NAMEO ! 

3 , 
5 
8 

7 

8 

9 

" " " " " " " " " " 20 

" " 23 

VARIABLE PRINTING PRINTING 

, ?CR ( -- ) KAMEO iii 1 XOR OUP NAMEO! 

IF CR o OUT , 
ELSE 28 OUT @ - SPACES THEN; 

LPON? PRINTING 8 IF LON THEN 

lPDONE PRINTING • IF FORM LOFF THEN 

>CISK { • n II -> I copy II- bytes 

f'-olll add .. ess • 
400 INCO SWAP >R 
OVER + OUP >R SWAP DO 

OUP 1 BLOCK 400 CMOVE 

UPDATE FLUSH 400 + 

LOOP R> BLOCK 
UPDATE FLUSH ; 

R> CMOVE 

to block n 

40 

" 17 

" " 20 

" " . ...1.L 

0 , 
2 
3 , , 
• 
7 
8 
9 

" " " " " " " 17 
18 

" 20 

" " 23 

o ( writing. targ a t im.gll to disk ) HEX , 
2 NAMED is used to detarmine which half of 
3 the page to prtnt listing; • togg1.. , 
5 PRINTING is • fbg to. detarmi ne it • 

6 'Listing is to b. printed. 
7 
81CR { --I 

9 

'0 

" " " " 

formatting word 101' printing Listing 
during compilation. 

LPON? PRINTING 8 IF LON THEN ; 

LPDONE PRINTING i IF FORM lOFF THEN 

15 >DISK ( . " 
bytes 

II - -) 

16 eopy II 1rom address a to btoek n . 

" " " 20 

" 22 

23 
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42 

" o USTIT. I NOEXIT ) o LISTIT . INDEXlT ) oeCH,lAL 

1 
2 PRIHIf 2 PRINIT 
3 LOH 27 EMIT 77 EMIT 27 EMIT 61 EMIT 3 p~ in t.~ i nitiat iza ti on str i ng . 

A : PliST BAse 8 ROT ROT DECIMAL PRINIT • 
5 1 .. SWAP 00 I 2+ 1 00 , 
7 

• 
9 

I BLOCK I 140 .. SlOCK 

S : PLIST , 
~ SCR'~I03D . R 7 

8 PINDEX 

I. 
11 

12 
13 

" 15 

16 

SCR II ~ 1 140 .. a 3 0.11. CR 
2S 0 00 ." 
1 0 3 O. R . " .. 40 a 00 

OVER J 40 * 1 .... C8 EMIT LOOP 

" 
1030.R." 40 0 00 

DUP J 40 * I .... Cf EMIT 
LOOP CR CR CR CR DROP CROP 

LOOP CR 

9 
I . 
11 
12 
13 

" 15 

16 
. 1 7 LOOP FORM 2 +LooP LOFF BASE ! 17 

18 PI NOEX DeCIMAL PIUNIT 1 .. SWAP DO 18 

'9 1 60" 281 MIN I 00 I BLOCK 1 0 4 O. R 19 
20 .... 40 0 00 CUP I .. C8 EMIT LOOP ell. 20 

21 DROP LOOP FORM 60 +looP LOFF ; 21 
22 22 

" " 
se,. II 58 

o LISTIT . INOEXlT & LOAO CONTROL 1 D LISTIT. INDEX IT & LOAD CONTROL I 

1 I 
2 LISnT BASE ·8 ROT ROT DeCIMAL PRIHIT 2: LISTlT 

3 ,+ SWAP 00 I 4 .. 1 00 

• 
5 , 
7 

• 
9 I. 

11 
12 
13 

" 

I BLOCK 

" 
" 

I 1" BLOCK 
SCR,," I O 3 a.R 

sell. It .. 1 '+ 0 3 D.R CR 
25 0 00 . " .. 
I 0 3 O. R 40 0 00 

OVER J 40 • 1 .... C8 EMIT LOOP 

" " 
1030.R." "40000 

CUP J 40 * I + + ce EMIT LOOP CR 
LOO P CR CR CR CR DROP DROP 

3 

• 
s , 
7 

• 
9 I. 

11 

" 13 .. 
15 2 +LooP FORM 4 +Loo? LOFF BASE 1 ; 15 

16 INDEXIT DECIMAL PIUNIT 1 + SWAP 00 16 

1714S+2:81MINlooISLOCKID4D . R 17 

18 • " 40 0 00 OUP I + C9 EMIT LOOP CR 

19 DROP LOOP FORM 48 +LOOP LOFF ; ,. 
" " " 59 

• 
1 , 
3 

• 
S , 
7 

• 
9 

18 
19 ,. 
" " " 
• 
1 , 
3 

• 
S , 
7 

• , 

IHOEXlT 
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'0 
n 

" " " " ,. 
" " " 20 

" 22 

23 

Icr II 60 
o SOOT1 eo~y EOOE to ramcard ) HEX , 
2 FRAG BOOTI SEt. 00 liB LOA, 

3 67F& STA, 67F9 ST", ( disk id ) 

4 3C ST.... 42 STA. 
5 20 118 LDA . 3D STA , 43 $TA, 

6 2F IS LOA, 3F STA. FF IS LOA. 3E $T", 
7 SEC, e31! JSR, (auXlllOv.) 

8 COO9 STA, COBl L.nA, COB3 LOA . 

9 00.8 LOA . 3C 51 .... 42 ST ... , 

'0 
n 

" " " " ,. 

20 118 LOA, 30 STA, 00 118 LOA , 
2F .8 LOA. 3F $TA. FF lIa LOA, 
SEC, ell1 JSR, ( au)l.lIIOv. ) 

coaF LOA , CO&F LOA . 
00 ,. LOA, 3e 51A. " STA, 
l8 liB LOA, 30 STA . 00 'B LOA, 
67 'B LOA , 3F STA. FF liS LOA. 
sec, C311 JSR, ( aUXI!IQv. ) 

COOS STA , COOl STA, 

" SE 

" SE 

" " " 20 
Q _8 LOA, 39E STA, ( f orc. c ol.d 

" 22 

23 

" o , 
2 

0200 JMP. 

2 . REVERSE ) HEX 

STAAT LENGTH - - -
3 FRAG 2.REVERSE 
4 0 SP) LOA, XO STA, 

5 SP ) LOA, XO ,+ STA. 

6 2 SP ) LOA, Xl 5TA. 
7 3 SP) LOA , Xl 1+ STA, 

B INX . INX, INX, INX, XSAVE 
9 0.8 LOX, 

'0 
n 

" " " " ,. 
" ,. 
" 2D 

5T)(, 

51 .... 
51"', 

ST". 
5TA, 

start) 

44 
'0 
n 

" " " " ,. 
" " " 20 

" 22 

23 

0 FRAG BOOT! 
PURPOSE: mova EaDE image to romc;ard . 

2 

3 
4 , , 
7 

• , 
'0 
n 

" " " " " " ,. 
" 20 

" " 23 

, 
2 
3 

4 , 
• 
7 

• , 

a FRAG 2 , REVERSE ( start .... ngth -- ) 
PURPOSE: rave,. •• the ord. ,. of ~yt.s, 

" '01', first byt e is placed at the and, 
last by te is pla c ed at t ha begi nni ng. 

REASON: to move a •• ction of • length 
11"01'11 1 a nd to the othe" in p'laca (i a, 
~ithout • buf f,,. of aqual Length) can 
ba dona with. rav.rs. of the antir. 
saction than rav, r,a L of 2 subsa ts of 
the 'Leng th. 

'0 
n 

" " " " ,. 
" " " 20 

, t o ,., the 'Length 11'1 XQ, the .t,,.tin9 

.ddr ••• in Xl. 
s a t X-rag to 0 to d,t.,t addrassing 
~od. (ag, LDA(Sz-paga-adr,X». 

wh i L, the L.ngth is gr •• ta,. than 2, 

d.er.~.nt the numba,. o~ pag • • (XO), 
.at Xl t o ba aqual to XO+Xl minus 
I page and d,c remant XO., . 

swap 1 pag_ of byta. batw XO,Y (Y.FF) 
an d (Xl , X) (X"O). 



21 

" 23 

45 

scr II 

a " :2. REVERSE .•• ) HEX 

" 

, 
:2 BEGIN. XO ,+ I.:OA, :2 liS eM?, CS 

:I WHILE. XO 1+ DEC. CLC, 
4 XI LOA, XO AOe, X2 STA, 
5 Xl 1+ LOA. XO 1+ AOC. X2 \+ STA. 
6 XO I. DEC, OFF liB lOY, 

7 BEGIN, Xl JY LOA. X3 STA, 
8 X2 Xl LOA, Xl lY STA, X3 LOA, 

9 X2 Xl STA. DEY. X2 INC. ea 
10 UNTIL. X2 1+ INC, OFF liB CPY, HE 

11 IF, 0 liB CPY, NE 

" " " " " " " " 20 
21 

IF. 
BEGIN. 

)(1 IY LOA, X3 STA, X2 Xl LOA, 

XI )Y STA, X3 LOA, )(2 Xl ST", 

X2 INC, DEY, EO 
UNTIL, 

ENDIF, 
XI lY LOA , X3 STA, X2 Xl LOA, 

)(1 lY STA. XI )Y ST", X3 LOA, 
)(2 Xl STA, 

22 ENOIF, XI 1+ INC. 

23 REPEAT. 

Q ( 2.REVERSE ) HEX , 
:2 XO LOA, .A LSR, eLC, 
3 xo ,+ LOY, HE IF, 80 liB ADC, ENOIF. 
<1 TAY, 
5 Xl ACe, X2 STA, 0 lie LOA, 
S XI ,+ ACe, X2 1+ STA. 

7 XO LSR, CS 
8 IF. X2 INC. EO IF, X2 1+ INC, ENOIF, 

9 ENOIF, 

10 BEGIN, DEY, OFF liB CPY, HE 
11 WHILE, 

" Xl JY LOA, 

X2 Xl LOA, " 14 X3 LOA, X2 

15 X2 INC, EQ 

16 REPEAT, 

X3 STA. 

Xl lY STA, 

Xl STA. 
IF, X2 1+ INC , ENOIF, 

11 XSAVE LOX, <xNEXT> JMP. 

" " 20 

" " 23 

scr 11 64 
o 2.0UE) HEX , 
2 FMG 2.0UE COlO STA, 

3 FF liB CMP, 0 .B AOC, 

A 7F liB ANO, 20 .B CMP. NC 

4,806,916 
46 

" 22 

axchanga tha tast bytes. 

23 

o { 2 .REVERSE .•• 1 HEX , 
2 BEGIN, XO 1+ LOA, 2 .B CMP. CS 
3 WHILE, XO 1+ DEC. CLC, 

A Xl LOA, XO AOC, X2 STA, 

S Xl 1+ lOA. XO 1+ ACe, X2 1 + STA, 

6 XO 1+ DEC. OFF 'B LOY, 

7 BEGUI. )(1 lY LOA. X3 STA. 

8 )(2 Xl LOA. Xl lY STA. X3 LOA, 
9 X2 Xl STA. DEY, X2 INC. EO 

10 UNTIL. X2 1+ INC. OFF liB CPY. HE 

11 IF. 0118 CPY. NE 

" " " " " " 

IF. 
BEGIN. 

XI lY LOA. X3 5TA. X2 Xl LOA. 

Xl lY STA, X3 LOA. X2 Xl 5TA. 

X2 INC, OEY. EO 

UNTIL . 
18 ENOIF. 

19 Xl lY lOA. X3 STA. X2 Xl LOA, 

20 Xl lY 5TA. XI lY STA. X3 LOA, 

" X2 Xl STA, 
22 ENOIF. Xl 1+ INC, 

23 REPEAT. 

o ( 2. REVERSE. . 1 HEX , 
2 XO LOA, .A LSR. CLC. 

3 XO 1+ LOY, NE IF. 80 'B ADC. ENOJF, 

4 TAY, 

S X\ f1.DC, X2 STA, 0 liB LOA. 

6 Xl 1+ ADC, X2 1+ 5TA. 

1 XO LSR . CS 
8 IF. X2 INC. eo IF. X2 ,+ INC. ENOIF. 

9 ENOIF. 
10 BEGIN, DEY. OFF ~B CPY, NE 

11 WHILE. 
12 XI )Y LOA, X3 STA. 

13 X2 Xl LOA, XI lY STA. 

14 X3 lOA, X2 Xl $TA. 

15 X2 INC, EQ IF. X2 1+ INC, ENOIF, 

16 REPEAT, 
11 XSAVE LOX, <xNEXT> JMP, 

" " 20 

" 22 

23 

o FRAG 2.0UE { --1 
I PURPOSE; add a character to kay quaua 

2 during pattern saarch. 

J 

4 ctaar kayboard buffer. 
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5 If. TAY. HIMEM • Y LOA. ENDlf. 
6 CHAR LOY. PL 
7 IF, 80 ~B ORA. CHAR STA, 
a ELSE. OIN LOY, KOUE ,Y STA. DEY, Nt 
9 IF," _8 LOY, ENOIF. 01N STY, 

10 ENOIF. RlS. 

" 12 
13 

" 15 
16 

" " 19 

20 

" " 23 .. 
o 
1 

MATCH ) HEX 

2 FRAG ~TCH 
3 X3 STY. TYA, CLe, 

" P .... TT ACe, TAY, p .... n LOX. 

!i BEGIN. DEY. OEX. PL 
6 WHILE. 
7 PATT,+ ,x LOA. 61 .B eMP, CS 

a 
9 

10 

" 12 

IF . 78 liB CMP. CS 
If, XO l'( CMP, HE 

IF. X3 LOY , RTS, ENOIF. 

ELSE. xo lY EOR. ODF liB AND, HE 

IF . X3 LOY, RlS, ENOIF, 
13 ENDIF, 
14 ELSE. XO lY CM?, tiE 
IS IF, X3 LOV, RTS. ENOlf, 
16 ENOtF, 
17 REPEAT, 

18 PLA. PLA, XSAVE LOX. 
19 CLe, X3 LOA. XO ACe, 0 SP) STA, 
20 0 liB LOA, XO 1+ ACe, SP) STA, 

21 <XNEXT> JMP. 

" 23 

scr II 66 

o 2.SEEK> ) HEX 

1 

2 LEFTSIOe RIGHTSlOE -- .... DOR I 0 ) 
3 FRAG 2. SEEK> 

" SEC, 
S 2 SP) LOA. XO STA, 0 S?I sac. XS $TA, 

G 3 SP) LOA, XO 1+ STA. 1 SP) sec. 
7 XS 1+ STA, JNX. INX . 0 #8 LOA. 

8 0 SP) STA. 1 SP) STA, CS 
9 IF, <XNEXT> JMP, ENDIF, 

10 

11 XSAVE STX, SEC. 
12 0 118 LOA. X5 S8C, X5 STA, 
13 0 _8 LOA, X5 1+ sec, XS 1+ STA, 

" 15 PATT \+ LOA, OOF 118 ANO, Xl STA, 

48 
5 dacoda leay. 

6 if a l"agu1.ar chal"actar than add 
1 to kay quaua. 
a 
9 

10 NOTE: A-I"ag ho1.ds COOO "alu. b.for. 
11 ca1.1.ing this I"outin • . 
12 
13 ,. 
15 
16 
17 
18 

" 2C 

" " " 
o FRAO MATCH (0 -- 0 1 addr 
1 PURPOSE: campara pattarn at PATT to text 
2 at XO+Y. 
3 
4 input; 
, XO 

• y 

1 PATT 
off.et bayond XO 
"anllth of pattarn 

a 
9 

PATT+\ pattarn ( X chars ) 

X3 

X 

10 .tore pattel"n "ength + offset in Y 

11 stora pattel"" "e"gth in X 
12 for aach charactar in pat tarn 
13 
a 

" 16 
17 

gat the chal"acter from PATT 
if it i. 1.0war cas a (6\ t~ru 1A ) 

ignora case 
if it doasn't match rastol"e V- reg. 

e1.sa: 1f it doesn't match axact1.y: 
18 ra.tora Y registar 
19 if a"" characters match: 
20 di.cal"d ratul"n addraas ( to axit from 
2\ 2 .SEEI<> or 2.5EEI«). 
22 rastore X registel" 
23 add offset to address, p"ace on stack 

o FRAG 2, SEEK> 

( l.aftsida I"ight. ide -- addr 1 0 ) 
2 PURPOSE: saarch for plttern among taxt 

3 charactal"s fl"olll "eftaide to rightside. 

• 
5 stora l.aftsida in XO 
6 store nagati"e of l.angth of taxt to ba 
1 searched in XS 
8 store dafau1.t 0 on stack 
9 r eturn on "agaH"e l.a"gth 

10 sa"e X regi.hr 
11 nagate "alue in X5 
12 store first two charactars from PATT 
13 in Xl a"d X2, ignoring casa 
a 
15 NOTE1: 2.SEEK> 1. axitted whan 2.MATCH 
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16 PATT 2+ LOA. OOF #8 AND, X2 ST", 
17 

18 
\9 

20 
21 

" 23 

67 

0 , 
2 , 
4 

5 , 
7 

• 
9 

'0 

" " " ,. 
" " 17 

18 
\9 

20 

( 2.SEEK> ••• ) HEX 

BEGIN, X5 LOA, 90 .e OMP, 
XS 1. LOA. 0 liB sse , CS 

WHILE, PATT LOY, DEY , EO 
I F, BEGIN . XO lY LOA, oaF 118 AND. 

Xl eM?, EO IF, \ MATCH JSR. ENOIF, 
INY, MI UHTIL, 

ELse, t '8 LOY • 
BEG IN, xc IY LOA , ODF 116 AND, Xl eM?, 

eo IF, DEY, XO )V LOA. OOF 118 AND. 

Xl eMP, eo IF. \ MATCH JSR. EHOIF , 
tHY , XO IY LOA. ODF liB AHD. ENDIF, 
IHY , Xl eMP, eo 
~F, XO IY LOA, OOF liB AND , Xl eM? 

eo IF , DEY. \ MATCH JSR, IHY, ENDIF. 

EHOIF. INY, MI UNTIL. 

END,IF , CLe, 
coDa LOA , MI IF, \ 2.0ue JSR. ENOIF, 
XO LOA, 80 Ie ADC. XO STA. CS 
IF, XO ,. I NC, ENOIF, SEC. 

2 1 X5 LDA, 80 'B sec, XS Sf A, He 
22 IF. XS ,+ DEC, EHOIF, 

23 REPEAT . 

sct''' 68 

o 2.SEEX> .•• ) HEX 

2 0 Ie LOY. 
3 BEGIN. 
4 , , 

XO IV LOA, OOF Ie AND, Xl eM?, eo 
IF, \ MATCH JSR, ENDIF, 
IHY, XS CPY. EO 

7 UNTIL, 

B XSAVE LDX, <XNEXT> JMP, , 
' 0 

" " " ,. 
" " " " ,. 
20 

" 22 
23 

50 
16 disc~~d s tn. r.turn addrass of 2 . SEEK> 
17 or if nO m~tch Is found. 

" ,. 
20 

" " " 
o 
1 whita thara .~. mora than 90 charact l rs 
2 to ba Slarchad 
3 fgr a pattern tlngth of on. 
4 campara with 80 tl""t cha ract ers 
5 ignoring c~sa 
6 fo~ lach ",atch: can MATCH 
7 fo r a pattarn tangth greater than One 
8 for tha fi r st 80 te""t charactl~s 
9 incrl"'lInting t .... o at a ti"'l 

to cgmpar. fIrst two pattl~n cha~actllrs 
11 igno~in!l c~sa 

12 fo~ aach matched pair: calt MATCH 
13 chick for kay prau , catl .QUE if nud 
14 to add ch.racter to key qUlul a fter 
15 .v. r y 80 cha~actars s .... ched. 
16 inc~."'.nt add~.ss of tll""t to bll 
17 slarchad by SO 
18 d.c rl",ant tlogth to b. s .arch.d by 80 ,. 
20 

" 22 

" 

o 

2 , 
for the t.st hunk o f ta""t 

for aach cha~.ctlr match igno~ing 
casa: cetl MATCH 

4 match hi tid 
5 rastorl X rlgister , 
7 
8 
9 

'0 

" " " " " " " " ,. 
20 

" 22 

" 
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69 

o 2.SEEK< ) HEX 

2: LEFTSIDE RIGHTS IDE --- .4.DOR OR 0 ) 

3 FAA-a 2. SEEX< 

4 sec, 
S 0 SP) LOA, XO ST.4.. 2 SP) sac, XS STA, 

G 1 SP) LOA, XO 1+ STA, 3 SP) S8C, 

7 XS 1+ STA, 
8 INX. INX. 0 Ie LOY, a SP) STY. 

9 1 SP) STY, He 

10 IF, <XNEXT> JMP, ENOIF . 
11 XS ORA, ea IF. <XNEXT> JMP. ENOIF, 
12 XSAVE STX, 

" 14 PAIT 1+ LOA. OOF 118 AND, Xl STA. 

15 PATT 2+ LOA, ODF liB AND. X2 STA. 

16 

17 

" 19 

20 

21 

22 
23 

scr II 70 

o 2.SEEK< ••. ) HEX 

1 
2: BEGIN, XS LOA . 90 lie eM?, 
3 XS 1+ L.OA, 0 ItS sec, CS 
4 WHILE. XC LOA, 80 118 S6C. XO ST.4.. NC 
5 IF, XO h DEC, SEC. ENDIF, 

6 XS LOA. 80 lie S8C, X5 ST.4., He 
7 

• 
9 

10 

11 

12 

" 14 

15 

16 
17 

" 

IF. X5 H· DEC. ENOlf. 

7F liS LOY, PATT LOX. OfX . EO 
IF. 

BEGIN, XO )V LOA, OOF liB AND. 
Xt CMP, EO IF. \ MATCH JSR. ENOIF. 
DEY. MI UNTIL. 

ELSE. BEGIN, XO JY LOA, OOF .8 AND, 
Xl CM?, eo IF. tHY, XC IY LOA, 

ODF IS ANO, DEY, X2 eMP, eo 
IF, \ MATCH JSR. ENDIF, XO IV LOA, 
OOF .S AND, ENDIF, DEY, X2 CMP, EO 

IF, XO lY LOA, ODF liS AND, Xl CMP, 

52 

a FAAG 2.SEEK< 

( teftside rightside -- addr I 0 l 
2 PURPOSE: search fo r pattern among t ax t 
3 characters from rightsida to ta/tslo a . , 
5 stora rightside 1n XO 
6 store tenOiJth of text to be searched 
7 1n X5 

8 store defauU 0 on stack 
9 ret~rn on nagative or zero tangth 

10 s ava X register 
11 stora first two charachrs from PATi 

12 in XI and X2. ignoring casa 
13 

" 15 NOTEI: 2.SEeK< is exitted when 2.MATCH 

16 discards the return address of 2.SEEK< 

17 or if no match is found. 

" 19 

20 

" 22 

" 

o 
t white thare are mOre than gO 
2 char acter. to b~ searched 
3 decrement address of text to be 
<I saarched by 80 
5 decrement tength to ba s.arched by 80 
6 tor a pattern tength of one 
7 

• 
9 

10 

" " 13 

" " 16 

" 18 

compare with 80 taxt characters 
ignoring case 

for eech match: c a tt MATCH 

for a pattern tength greater than one 
for the fi r st 80 t ext charactars 
decrementing two at a tima 
compare first two pattern characters 

ignor-ing case 
for each matChed pair: catt MATCH 

cheCk for key press and add characters 
to key queue as necassary after 
searching every 80 Characters. 

19 EO IF, \ MATCH JSR, ENOIF, 19 
20 ENDIF , DEY, MI UNTIL, 20 

21 ENOIF, 21 
22 COOO LOA, MI IF, \ 2.0UE JSR., ENOIF , 22 

23 REPEAT, 23 

" a ( 2.SEEK< •.• l HEX a 
1 

2 XO LOA, XS sac, XO 5TA, NC 

3 IF, XO 1-+ DEC, ENDIF, X5 LOY, , 
5 BEGIN, 

6 XO lY LOA, OOF liB AND, XI CMP, =:D 

7 IF, \ MATCH JSR.. ENOIF, 

8 DEY, EO 

9 UNTIL, 

1 for tass than 90 characters to be 
2 searched 
3 tor each charachr match. i.gnoring 
<I case: ce\.t MATCH 
5 match fa! lad 
6 re store X register 

7 
B 

9 
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10 

" XSAVE LOX, <XNEXT> JMP, 

" " " 15 

" 17 

18 

" 20 

" " 23 

Sl;r It 72 

o 

2 , 
2. ADJUST ) HEX 

FRAG 2.AOJUST 
a ;fa LOY. YI -STY. 

WR LOA. EOS 

Y2 STY, 
c.'o!P. 

4 WR 1+ LOA. EOS 1+ SSC. 
S we LOA. YO STA. CS 
6 If, <XNEXT> JMP. ENOIF. 
7 WR ACe, XI STA. TVA. 
9 WR 1+ ACe, XI ,+ STA. ( XI-LINE END) 

9 80S LOA. XI CMP. 

10 60S 1+ LOA. XI ,+ S8C. CS 

II IF. ( SOS>-LlNE END ) 
12 XI LOA. eSCT S8C. XO STA, 
13 Xl 1+ LOA, ESDT ,... sac, Ne 

" 15 

" 17 

18 

19 

20 

IF. <XNEXT> JMP. ENDIF . 
XI LOA , BEDT CMP. 

XI 1+ LOA, BeCT 1 + sac, CS 

IF, <XNEXT> JMP. ENDlf, SEC. 

BOS LOA. BECT sac, X2 STA. 
80S 1+ LOA, BECT ,+ sac, X2 1+ STA, 

Xl LOA, xo sac, 
21 X2'+ LOA, 0 .8 SSC, CS 
22 IF, <XNEXT> JMP. ENDIF. 

23 ENDIF. 

73 
0 

1 
2 , 
• 
5 

• 
7 
8 

• 
10 

" " " 

( 2.ADJUST ..• 1 HEX 

80S LOA . Xl STA, 
BOS 1+ LOA, X2 1+ Sf .... 
EOS'LOA, X3 STA. 
EOS 1+ LOA. X3 1+ STA, 
BECT LOA, XI CMP, 
BEDT 1+ LOA, XI I. sac, CS 
IF . X2 LOA, BEDT CMP, 

Xl ,+ LOA, BEDT 1+ SSC, CS 
IF, X2 LOA , GAP sec, X2 STA, 

X2 1+ LOA, GAP 1+ sac, X2 \-to STA, 
ENOIF, 

X3 LOA. SEOT CMP, ,. X3 1+ LOA, SEOT 1+ SSC. CS 
15 IF, X3 LOA, GAP sac, X3 STA', 
IS X3 1+ LOA, GAP 1+ sac, X3 1+ STA, 

" ENOIF, 
18 ENOIF. 

" 

54 
10 

" " " " 15 

" 17 

18 ,. 
20 

" " 23 

o FAAG 2,ADJUST 

2 , 
• 

PURPOSE: catcutatas offsats to no~m.t 
and inva~sa fialds du~in9 disptay 
of a lina. 

5 c\aa~ Y-~a9, YI and Y2. 
6 subt~act EOS f~om WR (satting ca~~y). 
7 sto~a w~ap count in YO. 
8 if w~ap add~a'ss >_ to EOS tnan exit. 
9 otharwisa add w~ap count to w~ap add~ass 

10 end sto~a answa~ 1n Xl (lina a nd). 
II if 80S >- tina end (XI) and 
12 1f ESOT > lina and (Xl) tnan exit 
13 alsa stora lina and (XI) - ESOT in xa. 
14 otna~wisa (BOS stitt >- line and and ) 
15 if lino and (XI) >- BEaT tnen exit. 
16 otha~wise stora 80S - BEOT in X2. 
17 if (BOS- BEOT) >- (tina end-EBOT) 
18 then exi t. 

" 20 

" 22 

" 
0 

otl'1arwise sto~e 60S in X2 and EOS 
2 in X3. , if BEOT >. lina end ()!:\) and 

• if BOS (X2) >- BEOT tl'1an sto~e BOS -
5 GAP in X2. 

• if EOS (X3) >- BEOT tl'1an sto~a EOS -
7 GAP in X3. 
8 

• 
10 

" " " 
" " " 17 

" " 



4,806,916 
56 55 ,. 

" " " 
Ic::r II 74 

a 2 .ADJUST ... 1 HEX 

2 WR LO.... . )(2 CMP. (WAAP>-aos 
3 WR 1+ LOA. X2 1+ sac, CS 
4 I F, X3 LOA , Xl CMP, ( EOS>- ENDLlNE 

5 X3'+ LOA, Xl 1+ sec, CS 

6 I f. YO LOA , VI ST", 
7 ELSE. SEC, X3 LOA. WR sac. VISTA, 
B SEC. XI LOA , X3 sac, '1'2 STA, 
g ENOIF, YO STY. 

10 ELSE. SEC. ( WAAP<BOS ) 

\ I X2 LOA. 1'111. SSC, YO STA, 

t2 X3 LOA, Xl CMP, ( EOS>- ENDLlNE 

13 X3' + LOA, XI '+ sac, CS 
14 If . XI LOA, X2 sac, VI SfA. 
tS ELSE. sec, 
tS X3 LOA, X2 sac . v, Sf", SEC. 
t 7 XI LOA. X3 sac, '1'2 STA , 
18 ENOIF. 
19 ENOIF, 
20 <)(NEXT> JMP. 

" " " 75 
o ( 2 .TOBUff ) HEX , 
2 FRAG 2. TOBUFF 

3 XSAve ST)( . 
4 so 118 LOY. we CPV, HE 

5 If . AD liB LOA. 
6 

7 

BEGIN, DEY, CURR ,Y Sf .... . we CPY , eo 
UNTIL, 

8 ENOIF. OEY. 
9 '1'2 LOX. HE 

10 I F . WR IY LOA, lD liB CMP, EO 
11 IF , AD liB LOA , CURR .Y Sf .... . DEY. DEX, 

ENOIF. HE 

IF. " " .. 
" " 

BEGIN. WR IV LOA, 80 .B ORA, 
CURR .Y ST"". DEY, OEX, EO 

UNTIL. 

17 ENOIF , ENOIF , ,. .. ,. 
" " " 

SCI" 76 

o 2. r08UFF 

2 YI LOX, NE 

) HEX 

3 IF, WR )Y LOA, 10 .8 eM?, EO 

2D 

" " 23 

a 
I if wrsp .ddr • •• >- 80S and 
2 l ' EOS (X3) >- \1na snd (XI ) 
3 than .tora YO 1n VI 
4 slss stO,.s EOS (XI) - W,.sp sddress 
S in YI, Y2. 

6 ,tors Y- r sg in YO. 
7 st,s ( WRAP<80S) 
8 stO,.s 80S (X2) - w,.ap add ,.s,s 1n YO, 

g i1 EOS >- tina snd t hs" 
10 ,tor s YI with Uns a nd (XI) - aos (X2l 

11 sdt 

" " " " " " " .. 
2D 

" " 23 

a FRAG 2 . rOBuFF 
, PURPOSE; c onvs,.t/movs ts~t to d1~play 
2 bu1fs,. hi'llhl1ghtin'll satac Ud te~t. 
3 CAPS _ 0 t hru IF 

• 
5 
6 

7 

c,. • 7F 

no,.mat ts~t with high bit on 

cr - AO 

8 input : 
g we count 01 characU,.s ,,.0111 te~t 

10 WR add,.us of tI~t 
II Y2 count 01 t,..i \ in'll blank$ 

" " .. 
" " 

Y> 

PRINT? 

YO 

17 output : 

count 0 1 ,atactsd t.~t 
nag t,.ua it printing 

1als, i f displaying 
eount of \aading nO,.",,\ ts~t 

18 CURA display buf1s,. hotqs convar t a d 

19 ta~t 

20 

" " " 

a , , , 
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4 IF. 7F lie LOA, CURR ,Y STA. DEY, OEX. 
5 EHDIF. HE 
6 IF, 

7 BECtN, PRINT? LOA. EO 
8 IF. WR IV lOA, 40118 eM?, CS 
9 IF, 60 liB CM?, Ne 

10 IF, IF IfB AND, EHOIF, 
11 EHOIF, 

12 ELSE, WR JV LOA, 
l:l ENDIF. CURA • Y STA, 
14 DEY, DEX, EO 
15 UNTIL. 

16 EHOIF, EHDIF, 

17 

" " 20 

" 22 

" 
" o ( 2.TOBUFF ••• ) HEX 

I 
2 YO LOX, HE 
3 IF. WR IY LOA. 10 liB CMP, EO 

4 IF, AD lie LOA, CURR .r STA, DEY, OEX. 
5 EHDIF, HE 
6 IF, 

7 BEGIN, WR IY LOA , 80 liB ORA. 

B CURR ,r 51,1" OEY, Ml 
9 UNTIL. 

10 EHOIF, EHDlF, 

11 XSAVE lOX. <XNEXT> JMP. 
12 
1J 
14 

15 

" 17 

" " 20 
21 

22 
23 

SCI'" II " 0 2.PRESET ) HEX 

2 fRAG 2. PRESET' 
3 OLH4 LOY. WN02 ,Y lOA. EO 

• IF, DEY, , 15T LINE ON PAGE) . EHDIF . , DEY, MI IF, 0118 LOY, ENOIF, 

• CUN STY, CLC, 

7 ClIN LOA, TOP ACe. LeTR STA. 

• o liB LOA, TOP 1+ ACe, LeTR I· STA. 
9 WNDO • Y LOA, WR SfA. 

10 WN01 ,Y LOA, WR 1+ STA. 

" WN02 ,Y LOA. LeT STA, 

" WN03 ,Y LOA. PCT STA. 

1J f80T COA, XO Sf A, 

14 E80T .. LOA, XO 1+ STA, 

4 

S 

6 

7 
8 
9 

10 

" " 13 

" " 
" 17 

" " 20 

" 2l 
23 

0 

I 

2 
3 

• , 
6 

7 

• 
9 

10 

" 12 
13 

" " 
" 17 

" " " " " 23 

o 2.PRESET 
PURPOSE: Oecides what tine to ~af~ash. 

2 gats va~lab\e. 1~om window .~~ay., 
3 move. 82 bytes at 8EOT to E90T to w~ap 
4 
5 input; OLIN WNDO-3 
6 output: CLIN LCTR WR LCT PCT GAP 
7 

8 OLIN is \ine# of the \a.t event. 
9 WN02 is pag a ra\ative tine count . 

10 If tha o\d Una i$ at the top of a PiiS ' 

11 w~ap beginnin!il wit h the \ast Una in 
12 the p~eceding page, 
13 ahe w~ap ba!ilinnin!il with the Une abov, 
14 ia: 
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15 

" 17 

" 19 

20 

" " " 79 

59 
s eOT l OA, XI Sf A, 
BEOT ,+ LOA, XI ,+ STA. 51 119 LOY, 

BEGIN . Xl )'( LOA, XO lY STA, DEY, MI 

UNTIL. SEC. 
seOT LOA, EBOT SSC, GAP STA. 
SEOT ,+ LOA, eaOT \ + SSC, GAP 1+ S1A, 

<XNEXT> J MP, 

o ( 2.40COL 2.11401'4 2.ABOOT ) HEX , 
2 FRAG 2.40COL 
J COSI LOA, CODE Sf A, 

4 C056 LOA. eoce STA. 
5 COS4 LOA, COOO STA, 
6 FO liB LOA, 36 STA. 

7 FO liS LOA. 37 STA. 

B FF.B LOA. 32 STA . 
9 0 ~B LOA, 24 STA, 25 STA, Rrs, 

" 

1 S CLIN 
16 CLIN 
17 CLIN 
18 LCTR 
19 WR 
20 LCT 

60 
OLIN - 1 (not first Une) 
OLIN - 2 (fir s t tine on p~gB) 
o ( fi rs t tine in te~t) 

TOP + CL IN 
CLINth etement irl WNOO ~nd \'1'NOI 

""., 
" " " " 

Move 82 byte s at BEOT 
GAP • BEOT - EBOT 

WNOJ 

to EaOT . 

o FRAG 2.40COL 
1 PURPOSE: set 40 c:o tumn disptay. , 
J FMG 2 . ABOOT 
4 PURPOSE: boot appt e disk. 

• 
6 FMG 2.MaN 
7 PURPOSE : go to monitor from S'tNFTCARO. 

• 
9 ,. 

11 FRAO 2.A600T \ 2 .40COL JSR, 11 

12 0 lI8 LOA, 3F4 SiA . 39E STA, 3EO JMP, 12 

" 14 ( copy hxt & v.~i ab\.s to main ram ) 
\ 2.40COL JSR, FFF8·LOA, 15 FRAG 2.MaN ,. 

17 

" 19 ,. 
" " " 

eo IF, 3C STA, 30 SfA. 42 STA, 43 STA, 

ESOT LOA . 3E STA , 
EaOT \ + LOA , 3F Sf A, CLC, e311 JSR, 

BEOT LOA, 3C STA , 42 STA, 
BEOT \+ LOA, 30 STA, 43 STA. 
FF LOA, 3E STA, 
SF liB LOA, 3F Sf A, 

ENOIF, <MeN> J MP, 
CLC. e311 JSR , 

SCI''' BO 

" " " ,. 
" " " ,. 
" " " 

• 2 .<READ> HEX o 2.<READ> ( -- ) , PURPOSE: re.d • trac:k (toc:at ed by SEEK) 
2 FMG 2 .<READ>· 2 to rem (BJFO througl\ BFFF) 

3 XSAVE STX, FO 118 LOY, 
4 0 liB LOA, XO STA, 83 #B LOX, 

S XO 1+ STX. CO liB LOA, XS STA. CLV. 
6 SE1 . 
7 BEGIN. 

• 
9 ,. 
" " 

BEGIN. COEC LOA. loll UNTIL, 
BEGIN. SWAP 

BEGIN, SWAP EO liB C:.IP. EO UNTI L. 
8EGIN. caEC LOA, 1111 UNTIL, 
DE liB CMP, EO 

13 UNTIL. BEGIN. COEC LOA, loll UNTIL, 
14 OA liB CMP , EO 
1 S UNTIL , 

J inc"l.udirl9. 16 byte pretece 
4 

• • 
7 

• 
9 ,. 
" " " " " 16 BEGIN, 16 

17 BEGIN , COEC LOA . Ml UNTIL, 17 
18 SEC •• A ROL, X2 STA, OFF liB CPY, 'EO 18 
19 IF, INX , X5 CPX, -l OP +! ELSE, 19 

20 XS HERE 3 - C! CLC , ENOIF, 20 
21 BEGIN, COEC LOA, loll UNTIL, 21 
22 X2 ANO, XO lY STA, INY. XO 1+ STX, CS 22 
23 UNTIL, XSAVE LOX, CLI, <XNEXT> JMP, 23 



81 

0 , 
2 , , 
5 
6 

7 

• 
9 

" " " 13 

" " " " " " 20 

61 
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( .IOOUS PHSW PHSW2 ONOl OFFDl ) HEX 

FRAG .IOOUS 

BEGIN, 11 liB LOX. 

BEGIN, DEX, EO UNTIL. 
NOP, NOP, NOP, NOP, SEC, 1 ~8 S8C. eo 

Ui'fTIL, FITS, 

FRAG PHSW TRACK lOA. 

FRAG PHSW2 :3 liB AND. .A ROL. TAX, 
COEO ,x LOA, FITS, 

FRAG ONOl 

3001 2428. IEZO , 1el0 • lelC • 
lelC • 

FRAG OFFDL 

2C70 
l elC , 

2226 , lE1F • lel0 • lelC , 

FRAG OL12 FITS, 

62 

o FRAG .IOOUS ( A-reg -- ) 
1 PURPOSE: d.~&y by v.~u. i~ A-reg times 
2 100<.15. , 
4 FRAG PHS'N TRACK LOA. 

5 LABEL PHSWZ 3 liB AND, .A ROL, TAX, 

6 COED ,X LOA, RTS, 
7 

B FRAG ONOl 

9 3001 
10 le lC. 

" 

2428 , IE20 • ICIO , ICtC , 

12 FRAG OFFOl 

13 2C70 
t4 lC1C, 

" 

2226 , lE1F , lCl0 • tC1C • 

16 FRAG OLt2 (--) 

" " 19 FRAG we30 ( - - ) 
20 w,.ite a byte in 30 machine cycles 

21 21 
22 FRAG WS30 NOP. PHA . PLA. COED .X STA, 22 
23 COEC ,x OMP , FITS, 

aero '* 82 
o 2.<WRITE> ) HEX o FRAG 2.<WRITE> (-- ) 

2 FRAG 2.<WRITE> XSAVE STX, 00 ~B LOA. 
3 X5 STA . 63 liB LOY, XO \+ STY, CLV, 
4 0 ItS LOX, XO STX. 

I w,.ite a t,..ck (32 cycles pa,. byte) 
2 f,.om ram (B3FO th,.ough BFFF) 
3 inctuding: 
4 256 nH-sync (40 cyc1.el bytes 

5 OFO liB LOY. TYA, PHA, 

6 SEI. 
5 ian EOOE heade,. (EO OE OAJ 

1 COED ,x LOA, CaeE ,X LOA, 0 ~B LOY. 
6 

7 

8 OFF 118 LOA. COEF ,X STA, caEC .X CMP, 8 

• 16 byte p,.e fac e 
a 3K t,.ack imaga 

9 PHA, PLA, 9 soft Switches! 
10 BEGIN, \ OL12 JSR, \ OL12 JSR, 10 COED, CaEC w,.it. a byte 
11 COEO ,X STA, CaEC ,X CMP, NOP, DEY, EO 
12 UNTI L. EO liB LOA, \ walD JSR, 
13 DE 118 LOA, \ WB30 JSR, \ D112 .JSR, 

" " " 

COED, Cafe sensa w,.tt a p,.otect 
COEF .et mode to w,.ite 

14 XD LOA, 14 sta,.t CadI! .t a page boundary 
15 DA 118 LOA, COED .X STA , COEC ,X CMP, 
16 PLA, TAY, 

" 18 ,. 
20 

" " " " o ( 2. <WRITE> ) HEX 

" " " " ,. 
20 

" " " 
o , , 

2 BEGIN. XO LOA. xa lY LDA. PHA, .A LSR. 2 
3 AA liB ORA. NOP. COED ,X STA, 3 
4 COEC.X CMP, INY. EO 4 

5 IF, XO I. INC. X5 DEC, 5 
6 -1 DP +! ELSE, 6 
7 X5 HERE 3 - C! \ DL12 .JSR, 7 
8 ENOIF , 8 
9 PLA. AA liB ORA. COED ,X STA, 9 



63 

" CDEC ,x eM?, x, LOA, '0 

" UNTIL. 

" NOP, NOP. \ CL12 JSR, 

13 OA _8 LOA. coeD ,x STA. COEC ,x eM?, 

" NOP, NOP, NOP, 

15 DE liB LOA. \ wa3D JSR, 

" 
FF .8 LOA, \ WB3D JSR, xo LOA, HOP, 

17 \ O1l2 JSR, COEe ,x 
1B XSAVE LOX. 

" CLl . <.XNEXT> JMP, 

20 
21 AD ?FITS 
22 

" 
scr II e4 

o 2.<SEEK» HEX 
1 

LOA, 

2 FRAG 2.<SEEK> ' O SP) LDA. X2 STA. 
3 INX. INX. XSAVE STX, TRACK eMP. EQ 

4 If, <XNEXT> JMP, ENDIF. 
5 O'B LOA, XO 5TA. 
6 SEI, 

7 BEGIN, TRACK LOA. Xl STA, SEC. 
S X2 sec, HE 

9 WHILE. He 
10 IF, OFF liB EOR , TRACK INC. 
11 ELSE. OFE liB ADe, TRACt( DEC. 

12 ENOIF. 
13 xo eMP, CS IF. XO LOA. ENDIF, 
\4 DC liB CMP. He IF, TAY, ENDIF, SEC , 

4,806,916 

" " " 13 
14 
15 

" 17 

1B 

" 20 
21 
22 

" 

0 
1 
2 
3 
4 , 
• 
7 , 
• 

10 
11 
12 

13 
14 

15 \ PHSW JSR. NOP, \ OHOl .Y LOA, NOP, 15 

85 

16 \ ... ,oous JSR, XI LOA, CLC, 

17 \ PHSW2 JSR. \ OFFDl .Y lOA, 
18 \ .,OOUS JSR, XO INC, EQ 

19 UNTIL. HERE OVER - \- SWAP C! 
20 \ .,OOUS JSR, CLC, \ PHSW JSR, 
21 ell. 

22 XSAVE LOX. <XNEXT> JMP. 
23 

16 
17 

18 

19 

20 
21 
22 
23 

64 

FRAG 2.<SEEK> ( t - -) 

PURPOSE: ,.ak to track t. 

o 2.?EOOE) HEX a FRAG 2. ?EaOE (-- nag) 

1 

2 fRAG 2.?EOOE 0 116 LOY. OEX. OEX. 
·3 XSAVE STX. 0 SP) STY. 1 SP) STY. 
4 20 1t6 LOX. SEr. 
5 BEGIN. 

PURPOSE: chacks disk far EaOe haadar. 
2 trua maans tna disk was writtan by 
3 EODe. which maans tnat an that track 
4 can ba found the bytes: ED DE CA . 
S 

6 BEGIN. 6 
? BEGIN. DEY. EO 7 

8 IF. OEX. eo 8 
9 IF. XSAve LOX. CLI. <XNEXT> JMP. 9 

10 ENOIF. 10 
11 ENOIF. 11 
12 BEGIN. caEC LOA. Ml UNTIL. 12 
13 aeo ItS eMP. EO UNTIL. 13 

14 BEGIN. caEC LOA. loll UNTIL. 
15 OE ItS CMP. eo UNTIL. 
16 BEGIN, caEC lOA, loll UNTIL, 
17 OA ItS CMP. EO UNTIL. 
18 XSAVE LOX. 0 SP) INC. 

19 CLIo <><NEXT> JMP. 

14 
15 
16 
17 

" 19 



2. 

" " " 
SCI" It 

• " 2.'?APPLE HEX 
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2 FRAG 2. 7APPLE' DEX. DEX. XSAVE STX . 
3 0 liB LOY , 0 SP) STY, 1 SP) STY, 
4 7C liB LOX , 20 lIa LOA, YO STA, 
5 SEI . 
S BEGIN, OEY, eo 
7 IF. YO Dec. EO 
8 IF. XSAVE LOX, CLl. <><NEXT> JMP , 

9 ENDIF. 
10 ENOIF, 
11 SEGIN. C070 ,x LOA, 1141 UNTIL. 

' 2 BEGIN. S'NA? 

13 BEGIN. SWAP 05 liB CMP. ED UNTI L. 
14 BEGIN. C070 ,x lOA, Ml UNTIL, 
15 M .8 Ql.P, EO UNTIL, 

16 BEGIN, C0 70 . X LOA, 1141 UNTIL . 
17 96 liB CMP, EO UNTIL, 
18 XSAVE LOX, 0 SP) INC, 

19 eLI , <XNEXT> J MP . 

2. 

" " " 87 
a ( 2 . CMOVE2 f rom bank2 to 8400 ) , 
2 FMO 2. CY.OVE2 

3 0 liB LOA, XO STA . Xl ST1.. lAY, 

4.806.916 

2. 

" " " 

66 

o FRAG 2 . ?APPLE ( -- Hag ) 
1 PURPOSE : eheck disk for Apple h •• dar . 
2 true ma.ns inlt i.ti~.d by Appl e OOS 
3 ( s .. 1EooE). , , 
6 

7 

8 

• ,. 
" " " " " " " " " 2. 

" " " 
o FMC 2.CMOVEZ ( . ( hi ) -- ) cmov a from 
1 blnk to 8400 

2 
3 

4 1 SP) LOA, XO 1+ ST1.. 4 

5 64 liB LOA, XI 1+ ST1.. 5 
6 I NX, I NX. XSAVE srx. DC liB LOX . 6 

7 BEGIN. 7 
8 BEGI N. XO lY LOA . XI lY STA. INY. EO 8 
9 UNTIL. XO 1+ INC. XI 1+ I NC. OEX , EO 9 

10 UNTIL . 10 
11 XSAVE LOX. <XNEXT> JMP, , I 

" " 13 FRAG 2 ,CHECKSUM ( -- • 13 2 .CHECKSUM ( -- • ) 
14 FO.e LOY . e3 .e LOA. XO 1+ STA . 
IS o.e LOA. XO STA. 
16 PHI<. SEGIN, PtA. 

" " " 20 

" " " 

SEGIN. XO )V EOR . IHY. EO UNTIL , 
F'HA . XO , .. I NC. XO 1+ LOA. 
CO .e CMP. EO UNTIL. 

OEX. OEX . PtA . 0 SP) STA. 
o .8 LOA. I SP ) STA. <XNEXT> JMP . 

.. 
2 . 7UPOATE HEX 

2 FRAG 2 . 7UPOATE o SP) LDY, 

" " " 

c,\cu\,t. the EXCLUSIVe-QR c~.ck sum 
for the ram buft.r (B3FO thro ug h 9FFF) 

17 NOTE : 

18 a"d 
19 tha 
2. 
" " " 

i t the ch.cks um by te is za r o. 
the ch.csum is p\ac.d t h er. , 
"aw cha cksum wi\~ b. zaro 

o FRAG 2. 7UPOATE ( \in •• -- tlag 
PURPOSE : update \1"a i n window a rray. 

2 trua maans chang. d, 
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, 
• 
5 

6 

7 

8 

9 
'0 

" " " ,. 
" " " 18 

" 20 

" 22 
23 

89 

WR LOA, WHOO , Y CMP. eo 
IF. WR 1+ LOA, WN01 ,Y CMP, eo 

IF, LeT LOA, WH02 . Y eMP, EO 
IF , PCT LOA, WN03 ,Y eMP, EO 
If, 0 liB LOA, 0 SP) STA. 1 SP) STA. 

<XNEXT> JMP. 
ENOIF. ENOIF. ENOtF. ENOIF. 

WR LOA. WNOO ,V STA . 

WR 1 + LOA. WNOI • V STA. 

LCT LOA, WN02 ,v STA. 

PCT LOA. WN03 ,v STA, 
OFF 118 LOA . 0 SPI STA. 1 SP) STA. 

<XNEXT> JMP. 

a ( 2.WRlTEO 1mag. ) HEX , 
2 FRAG 2. WRITEO XSAVE STX. 
3 SEI, 60116 LOX, coeo ,x LOA, 

68 , 
4 Y-~'9 het ds the \i~.'. 
5 if the address ot the 1.i .... , the \i". on 

6 the page and the eurrent page hava not 
7 changed than put a 0 on the stack and 
8 exit. 
9 oth.rwise (th. address. 'lina or page 

10 hava ch anged) update that at.mont in 
11 the window array and put a -Ion the 

12 staek. 

" " " " " 18 

" 20 
21 

" 23 

o fRAG 2. WRlTEO 

1 PURPOSE: write boot 0 track to disk. 
2 , 

4 C08E.X LOA, 0 IS LOA. 4 

5 TAY, XO STA, XI STA, C 118 LOA. X2 STA, 5 

6 FF liB LOA, C08 F ,X STA, C08C .X CMP, 

7 OE liB LOA, XO 1+ STA. XO 1+ STA, 

g OF liB LOA. XI 1+ STA. 

9 BEGIN, 

BEGIN, NOP, XO IV LOA. PL 
IF, PHA, PLA, FF liB LOA, 

(7) 

J/ll) 
'0 

" " " ,. 
ENOIF, coeD ,X STA, C08e .X ORA . ( 9 ) 

XO LOA , XO LOA . NOP. INV, EO (10 ) 

UNTIL, 

15 BEGIN, XO LOA. XI IV LOA, PL 

( 2/3) 

( 8J 

, 
7 

8 

9 

'0 

" " " " " 16 IF. PHA. PLA. FF liB LOA , ( 3/\1 I 16 
17 ENDIF , coeD , x STA. C08C ,x ORA, (9) 17 
Ie PHA. PLA, lNY, EQ (9) 18 

19 UNTIL, NOP, X2 DEC, EQ 7/3) 19 

20 UNTIL, 2/3) 20 

21 COSE.X LOA. 

22 XSAVf LOX, CLI, <XHEXT> JMP, 

23 62 ?FITS 

SCI'" " 90 

0 2. NUDGE ) HEX 

" , 
2 FRAG 2.NUOGE , o IIa LOY, D SP) LOA, XO STA, 

• , 'P} LOA, XO 1+ STA , INX, INX. , BEGIN, EBCT LOA, PO'O ,Y CMo, , EBOT 1 + LOA. PGS 1 ,'( sac, CS 
7 IF, CLeo 

8 PO'O ,Y LOA. XO ACe. PGSO ,Y 
9 PGS1 ,Y LOA, XO 1+ ADC . POS1 

" SEC, 

" ENDIF . INY, Ne 

" UNTIL, 

" WNDO LOA . XO ACe, WNOO STA, 

STA, 

• Y STA, 

21 

22 
23 

0 

2 , 
• 
S 

6 
7 

8 
9 

'0 

" " " 
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14 WHO! LOA, XO ,+ ADC . WHOt Sf A, CLC, 
15 BOS LOA, XO ADe . aos STA. 

BOS ,+ LOA, xo ,+ ADC. BOS " 17 EOS LOA, XO ADC, EOS 5TI\. 

" EOS ,+ LOA , XO \. AOC. EOS 
aOT LOA . XO ADC, SOT STA , 

o ( 2.SERIALI ) HEX , 
2 FRAG . SERIAL. o liB LOY, 

3 BEGIN. DEY. HE 
4 WHILE. XO )V LOA , 
S Cleo X2 ACe, X2 ST ... , CS 

6 IF, X2 1+ INC, ENOIF. 

7 Xl 1+ LOA, .A ROL, 
S Xl LOA, .A ROL. X2 STA. 

,. 
,. 

g X2 \+ LOA, .A ROL. Xl 1+ STA, 

10 REPEAT . RTS, 

" 12 FRAG 2.SERIALIl ( -- 11 ) 

13 0 liB LOA, Xl ST ... , X2 1+ STI\. 
14 EOOT LOA. E80T 1+ LOY, 
15 XO STA, XO ,+ STY, 
16 \ .SERIAL" JSR, 
17 XO, ... INC, 

18 \ .SERIALII JSR. 
19 DEX, OEX, X2 LOA, 0 SP) STA, 
10 XlI'" LOA, 1 SP) STA, 

11 <XNEXT'> JMP, 

22 

" 
scr" 92 

STA, 

STA. 

CLC. 

CLe, 

o .DeCIMATE ) HEX ( \at ... : yO ,l -> xl-5) , 
2 FRAG .DEC IMATE 
3 0 lI6 LOA. PHA . 

4 PCT LDA . CLC. PAGEX ADC, XI STA. 

S PCT 1+ LOA . PAGE" \+ ADC, X2ST .... 
6 80 Its AND, HE 

7 IF, PLA, FF Ita LOA . PHA, , 
9 

Xl EOR, CLC, 1 IS ACe. Xl STA. 

X2 LOA, FF IS EOR. 0 IS AOC, X2 STA. 
10 ENOIF, 

" " " " )5 

" " " " 20 

" 22 

2J 

" " " " ,. 

0 FRAG 

70 

.SERIAL. 
PURPOSE: ca'l.cu'lat. a uniqu e number , 

2 

3 , 
5 

6 

7 
B LABEL 2.SERIALII -- A 1 
9 PURPOSE: caLculata a unique number t o 

10 place on a disk. 

" 12 star t wi til a s.ed at 0 
13 start with 100 lIax bytes belOW cursor 
14 modify the s •• d with those bytes 
IS end with 100 h.~ bytes above cursor 
16 modify the sead with those bytes 
17 store the ,.esu'l.t on the stack ,. 
" 20 

" " 2J 

o FP..AG .DECIMATE ( -- ) 
1 PURPOSE: subroutine convert hex numbe,. 
2 1n ,.agist.,. to a scii char.ctar s 
3 in ptace. , 
5 Y 
6 A 

7 , 
9 

' 0 

" " " " " " " " " 20 

" 22 

2J 

X3 
X. 
X5 
YO 
Y> 

X> 

tow 

to" thousands 

thousands 

hundreds 

hns 
ones -, t. nagati"e , 0 

X> 

X2 

t. positive 
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" o ( .OECIMATE HEX o 
1 1 

2 SEC. OFF liB LOY. 2 
3 BEGIN, tNY, XI LOA, 10 liB sac, Xl 5TA, 3 

4 X2 LOA. 27 IB sec, X2 SfA. He UNTIL. 4 
5 XI LOA, 10 liB ADC. Xl 5TA. 5 
6 Xl LOA, 27 liB ADC. Xl 5TA, TVA, 6 

7 30 liB ORA, X3 STA, SEC. OFF Ie LOY. 7 
8 BEGIN. lHY. XI LOA, Ea liB sec, XI 5TA, 8 

9 

10 

11 

12 
13 

X2 LOA. 03 liB sec. 
Xl LOA, " 118 ACe. 
X2 LOA, 03 118 ACe, 
30 liB ORA. X4 5TA, 
BEGIN, IHY, XI LOA, 

Xl SfA , Ne UNTIL. 

Xl 5TA, 
Xl STA, TYA. 

SEC, OFF liB lOY, 

64 liB sac. Xl Sf", 

9 

10 

11 

12 
13 

14 X2 LOA . 00 118 sec. X25TA. He UNTIL . 14 

15 XI lOA. 64 118 ADC, PHA, 15 
16 TVA, 30 .B ORA. XS 5TA, 16 

17 SEC. OFF liB LOY, PtA. 17 
18 BEGIN, IHY, OA liB sec. He UNTIL. 18 

19 OA liB ACe, 30 liB ORA, YI STA, 19 

20 TVA, 30 Me ORA, YO STA. 20 
2 1 PLA, Xl 5TA, RTS. 21 

22 22 
23 23 

SCI"" 94 

72 

o 2.PAGEPRINT ) HEX o FRAG 2.PAGEPRINT ( --) 

1 FRAG 2.PAGEPRINT XSAVE STX. 

2 W!2 LOA, MARGIN" ADC, .BL ADC , Xl STA , 
3 X2 DEC, 

1 PURPOSE: print number a t bottom of pa ga . 

2 

4 BEGIN, 20 liB LOX, <LEMIT2> JSR, X2 DEC, 
5 EO UNTIL, \ .OECIMATE JSR, Xl LOX, NE 

6 IF, 20 li B LOX, <LEMlT2> JSR, ENDIF, 

7 X3 LOX, 3D liB CPX , NE 

elF, <LEMLT2> JSR., X4 LOX, <LE .... IT2> JSR, 

9 XS LOX, <LEMIT2> JSR , 

10 YO LOX, <LEMIT2> JSR, 

11 ELse, X4 LOX, 30 liB CPX , Ne 

12 IF, <LEMIT2> JSR, 

13 XS LOX, < LEMIT2> JSR, 
14 YO LOX, <LeMlT2> JSR., 

15 eLse, X5 LOX, 30 ItB CPX. Ne 

16 IF, <LEMIT2> JSR. 
17 YO LOX. <LEMIT2> J5R. 

18 ELse, YO LOX , 30 liB CPX , NE 

19 IF. <LEMIT2> JSR. , 

20 ENOIF, ENOIF. ENaIF, ENOIF, 

21 Yl LOX, <LEMIT2> JSR. 
22 00 ItB LOX. <LEMlT2> JSR.. 

23 XSAVE LOX. <XNEXT> JMF', 

" o ( 2.5HOWPAGE ) HEX 

2 FRAG 2.SHOWPAGE WR LOA. EDT CMP, EO 

3 IF , WR'" LOA . EDT 1" CMP. eo 
4 IF. ( 4f liB LOY, AD liB LOA, 5<;: r01.1. 

5 BEGIN . CURR ,Y STA. DEY, MI problem? 

6 UNTIL,) <XNEXT> JMP, 

7 ENOlF, ENOIF. 
a aBO liB LOY, we LOA. EO 
9 IF , AD liB LOY, ENOIF, SEC. 

3 input: W/2 MARGIN~ PCT PAGEX , 
5 add MARGINX to ~/2 
6 add PCT to PAGEX, aLL 16 bits 
7 convart to dacima l ascii charactar s 
8 raplaea AppLa output veetor 
9 with printer driver 

10 pr int haLf a Line 01 bLanks 
11 print page numbar ascii charactars 
12 re. tora output vector 
13 

" 15 

16 
17 

18 

19 
20 
21 

22 
23 

0 fAAG 2 .SHOWPAGE , --
1 PURPOSE : display pa"a break symboLS 

2 page number. 

3 , if WRAP got to , ed of text , 

S issua a tina of spacas 

• y regishr hoLds pag.break symboL 

7 if wrap count " ;z: a ro. 

B .,. lmplici t symboL: "-" (ascii 

9 eLse a)(plieit symbol: " .. " (ascii 

,e' 

AD). 

"" 
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10 'IIR LOA, BOS SBC, X2 STA, 
II WR 1+ LOA, aDs 1+ sac, X2 , + STA, CS 
12 IF, '111'1. LOA, EOS C~P, 
13 '111'1. 1 + LOA, EOS 1+ SBC, NC 
14 IF, TYA , BO liB EOR, TAY, ENOIF, 

15 ENOIF, 
16 X2 LOA, X2 I. ORA, EO 

17 IF, we LOA, EO IF. AD liB LOY, ENDIF, 
18 ENOIF. 
19 TYA, 4F liB LOY, CLC, 
20 BEGIN, CURR ,Y STA, OEY, MI UNTIL, 
21 80 liB AND, XO STA, 

" 23 

sc,.. • 96 

o 2 , SHOWPAGE HEX 

1 
2 \ .0EClMATE JSiI, 2S liB LOY, 
3 

4 

5 , , , 
9 

10 
II 

12 

13 

14 
15 

" " " " 20 

" " 23 

" 0 

1 

2 
3 

4 

5 , , , 
9 

10 

II 

12 
13 

14 

15 

20 liB LOA, XO ORA, CURR ,Y STA. INY, 
Xl LOA, NE IF, 

20 liB LOA , XO ORA, CURR ,Y STA, IHY, 
EHOIF, X3 LOA, 30 liB CMP, HE 
IF, XO ORA, CURR ,Y STA, INY, 

X4 LOA, XO ORA, CURR ,Y STA. I~, 
X5 LOA" XO ORA, CURR ,X STA, INY, 
YO LOA, XO ORA, CURR ,Y STA , IHY. 

ELSE, X4 LOA, 30 liB CMP, NE 
IF, XO ORA, CURR ,Y STA, INY, 

X5 LOA , XO ORA, CURR ,Y STA, INY, 
YO LOA, XO ORA, CURR ,Y STA, INY. 

ELSE, XS LOA, 30 liB CMP, HE 
IF. XO ORA, CURR ,Y STA, INY, 

YO LOA, XO ORA, CURR ,Y STA, lHY, 
ELSE, YO LOA, 30 liB CMP. HE 

IF, XO ORA, CURR .Y STA. INY, 
ENOIF, ENOIF, ENOIF, ENOIF. 
YI LOA, XO ORA. CURR .Y STA. INY. 
20 liB LOA, XO ORA, CURR .Y STA, 
<XNEXT> JMP, 

( 2.8K 2.7X ) HEX 

FMG 2.9K OEX . OEX, 
o liB LOY, I SP) STY, 
CHAR LOA, 7F liB AND, 
o SP) STA. CHAR STA, 
OOUT LOY. OIN CPY, HE 
IF. KOUE ,Y LOA, DEY , Ml 

IF, 4 'IIB LOY, ENOIF. aoUT STY, 
80 liB ORA, CHAR STA. 

EHOIF. <XNEXT> JMP. 

FRAG 2.?X ( LEX OR REX? 
OEX, OEX, 0 liB LOY. 1 liB LOA, 

C061 BIT. MI 
IF. OEY, C062 BIT. Ml 

16 IF. XFLAG LOA. 3 liB ORA, ENOlf. 

11 ELSE. C062 BIT. MI 
18 If. OEY, 2 ~B LOA. ENOIF. 

19 ENOlf, 
20 XFLAG STA. 0 SP) STY. 1 SP) STY. 

74 
10 if WR is .quat to 0'" g,..eat .,.. than BOS 
11 if WR \es s than EOS 
12 tog;'" high bit (80) of symbol 
13 (maka highUgntad) 
14 it 'IIR is aqual to BOS. 
15 it w,..ap count ze,..o. 
16 usa implicit symbol.: " - ~ (ascii AO) 

17 fi\\ CURR with symbol. 
18 strip high bit (80) of symboL 
19 (high\ighting bit: ta\sa-high\ight) 
20 and .tore it in XO 
21 p\ac. dacimal paga numbar in cantar 
22 wi th a space on ei tha,.. side 

23 

o 
1 

2 
3 

4 

5 , , , 
9 

10 
II 

12 

13 

14 

15 

" " " " 20 

" " 23 

o FRAG 2.@K (-- char ) 
1 PURPOSE: process keyboard characte,.. 
2 inputs: CHAR KOUE OIN COUT LASTC 
3 outputs: CHAR SAVED? aoUT 

4 
5 p\.ca contents of CHAR on stack 
6 with its high bi teLa.,. 
1 compara it to the t.st char. LASTC 

8 it tha sama 
9 is it. cont,..o\ W? 

10 if it is, sa t SAVED? 
11 eLs •• c\ •• r SAVED? 
12 c\aar the high bit in CHAR 
13 cheCK if the key quau. is .mpty 

14 if it isn't 
IS grab on. charact.,... 
16 set its high bit 
17 sto .. e it in CHAR 
18 dacramant quau~ indax 

19 
20 LABEL 2.?X ( - - m.sK \ "ax or reX! 
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21 <XNEXT> JMP. 

22 

23 

ser II 98 , 2.V ) HEX , 
2 FRAC 2.V I $1') LOA, XO STA, 

l 0 SP) LOA, XO 1+ STA, 
4 BASteD 69 + LOA, Xl STA, 
5 BASteo SA + LOA, XI ,+ STA, 
6 BASleO S8 + LOA. X2 STA , 
7 BASICO 6C .,. LOA, Xl 1 + STA. 

8 0 liB lOV. 

9 BEGIN . Xl lY LOA, XO eMP, eo 

" " " " 

IF, INV, Xl )Y LOA. XO ,+ CMP, EO 

IF, CLe, XI LOA, 2 118 ACe, 
D SP) STA, Xl 1+ LOA, 0 liB AOC, 

, SP) S~A. <XNEXT> JMP , 

22 bit 0 C06! 
23 bit 1 • C062 

o FRAG 2.V (char-pair -- add,. I 0 ) 

I PURPOSE: l.ocat . the BASIC ",ariabl.. 

2 identifi.d by its unique charact.,. 
3 pdr . 

• 
5 sat •• ch hlgl'1 bi t, rava rs. byte ordar 

S find ar aa BASIC pl.acad them i n 
7 l.ook for that byte pattarn 

8 found; ,..turn -add,..ss 
9 not; ,.eturn 0 

10 both inhgers and string pointars 

11 ara 7 bytes 1.ong. 
12 so skip 7 bytas for •• ch tast 

" 14 ENDIF. DEY, EHDIF , 14 

15 CLe, XI LOA . 7 liB ACC, XI STA, CS 15 

16 IF, Xl 1+ INC, ENOIF', t6 

17 CLC, XI LOA , X2 CMP, CS 17 
18 IF', XI '+ LOA, X2 1+ CMP, ENOIF , CS ta 
t9 UNTIL, 0 liB LOA, 0 SP) STA, I SP) STA, t9 

20 <J<NEXT> JMP, 20 

" " 23 

" , , 2.@M ) ;S 

2 -- char I r e ma",e ane characte r fram 

3 tha madem queue ta the stack. 11 the 

" " 23 

, , 
2 
J 

4 buffer was fu~l., RSTAT.F'F, then sand. 4 

5 cantra l.-S when it is ha1.f empty 5 

6 
7 FRAG 2. @M OEX, OEX, MCOUT LOY, 

a MOue ,Y LOA, 0 SP) STA, 

9 UN, MQOUT STY, 

10 RSTAT LDA, HE 

6 
7 , 
• 
" It IF, SEC, ~QOUT LOA, MOIN SBC, PL 11 

12 IF, II 118 LOY, ( send cantral. Q ) 12 

" ,. BEGIN, COA9 LOA , 10 liB ANO, NE 

UNTIL, COAa STY, 
t5 0 ItB LOA, RSTAT STA, 

\6 ENOIF, ENOIF, 
17 0 1t8 LOA, 1 SP) STA, 

t 8 <XNEXT> J IIIP, 

" 20 

" 22 

2J 

scr II , , '" 2, ENOWRAP ) HEX 

2 F'RAG 2.ENOWRAP OEX, OEX, OFF lie LOY, 

3 WR LOA, we ACC, WR S1A. CS 

4 IF. WR ,+ INC, ENOIF, EBOT CMP, 

" ,. 
" " " " " 20 

" 22 

23 

o FRAG 2. ENOV/RAP ( -- f tag ) 

PURPOSE: paint wrap address ( WR ) to the 

2 beginning af the next 1.1n •• 

3 upda te PCT LCT LCTR CLIN. 

• 
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'" 

77 
5 WR 1+ LOA, feeT 1 + sec, CS 
6 IF, !NY, 

WR LOA, aeaT eM?, 
WR 1+ LOA, BEDT ,+ sac, Ne 
IF , WR LOA, GAP ADe, WR SfA. 

, 
• • 
" 11 

WR ,+ LOA, GAP ,+ ADC. VIR ,+ STA, 

ENDIF. ENDIF. 

" 13 

14 

15 

" 

WR LOA, EDT CMP, 

WR '+ LOA, eDT 1+ sac, CS 
IF, EDT LOA , WR S1A , 

EDT 1+ LOA, WR ,+ 51 ..... 
ENOIF. 0 SP) STY, 1 SP) STY, 

17 PAGE FLAG LOY, ea 
18 IF. peT INC, LeT STY, 
19 ELSE , LeT INC , 
20 ENDIF, CLIN INC, 
2! LCTR INC, EO IF, LCTR ,+ INC. ENDIF, 

22 <XNEXT> JMP. 
23 

o 2.SETMOOEM ) HEX 

2 FRAG 2.SETMOOEM 
3 o liB LOA. sse? STA. sse? ,+ SfA. 

4 C205 LOA, 311 ItB CMP. "' S IF. <><NEXT> JMP. ENOIF, 

• C20e LOA , 31 liB eMP, "' 7 IF. «NEXT> JMP, ENDIF. 

• FF 118 LOA. sse? STA, sse? 1+ SfA. 

• 0 •• LOA • COM STA, 

" SENO% LOA . COM ST .... , 

11 SENDl!: 1+ LOA, COA8 STA, 

" 0 •• LOA, TSTAT STA. RSTAT Sf"", CLI. 
13 <XNEXT> JMP. 

14 

15 

" 17 ,. 
" 20 

21 

22 
23 

scr II 102 
o 2.HAROPAGE 2.SOFTPAGE 1 HEX 

2 FRAG 2.HARCPAQE ( addr --
3 PAGE' LOY, INY. 
4 0 SP) LOA . POSO • Y STA. 
5 1, SP) LOA. POSl ,Y STA , 
6 INX. INX. <XNEXT> J MP , 

7 
8 FRAG 2.SOFTPAGE 
9 0 SP) LOA. NE 

10 IF. LOCAL2 LOA. 

11 IF . 
12 YPCS LOY, WN03 2 
13 PGSO ,Y LOA. GAP 

Hag 

.a CMP. EO 

+ .Y LOA. TAY. CLC. 
AOC. POSO .Y STA. 

14 

15 

PGSI .Y LOA . GAP 1+ AOC. PGSI .Y STA. 

ELSE, 

s 
• 
7 

B 

• 
10 

" 12 
13 

14 

15 
16 
17 ,. 

add we to WH 
if WR is past EaCT ... fa1.se 00' 
if WR is not past BEOT then 

add GAP .. . 
ut WR that much past BECT 
(ie. EBCT < WR < BEOT) 

1f WR goes past text 
set WR to and of text 

if PAGEFLAG is tabe (was s.t by WRAP) 

than : increment PCT. set LeT to z.ro 
.1.,e: incremant LCT 

incr.ment ClIN. LCTR 

19 NOTE1: WRAP sats PAGE FLAG 
20 tru.-PAGEFLAG- no page br.ak generated. 
21 NOTE2: WC sa t by WRAP. SHOWPAGE. 

" 23 

o FRAG 2. SETMOOEM ( - -) 

2 

3 
4 

S 

• 
7 

• • 
" 11 

" 13 

14 

15 

16 
17 ,. 
" 20 
21 

22 
23 

a 
1 

PURPOSE: initiaLize 6551 on super s.riaL 
card fo r use with modem. 

if a sup.r s.r ial. card isn't in sl.ot '2 
(C20S • 38 and C20C • 31) then set 

SSC? to 0 and .xit. 
a\s •• s.t S5C? to -1. 

cl.ear transmit ( COA9 ). 
pl.ac. the two byt es in SEY. ( BASIC ) 

in st.tus (COM) and control. (COAB). 

c\ear RSTAT and TSTAT. 
enabl.e interrupts. 

'2 FRAG 2 .HAROPAGE ( addr.ss -- ) 
3 PURPOSE: updata pag e tab1.e for cur s or 
4 cr •• p.r crossing a herd pege break. 
5· 
6 store the a ddr.ss of the curr.nt pege in , 
8 

• 
10 
11 
12 
13 

14 

15 

the paljle h,bt •. 
the v .. r iabt. LOCAL 1 is cl. ... r.d. 
CREEPER witt work right. 

so that 
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80 
'6 YPOS LOY. WND3 .Y LOA, lAY, SEC, 16 
17 PGSO ,Y LOA, GAP sac, POSO ,Y STA, 17 

" PGS! ,Y LOA, GAP 1+ sec, pas! ,Y STA, 18 

" ENOIF, 19 
20 ENOIF, 20 
21 INX, INX, <XNEXT> JMP. 21 

'03 

22 
23 

a <WRAP> ) HEX ; 5 , 
2 FRAG <WRAP> SEC, 

3 wR LOA, YWRAP sac, XS STA. 
4 WR 1+ LOA, a #B sac . X5 1+ STA. 
5 YWAA.P LOY. cr dB LOA, 

6 BEGIN. XS IY eM? CS 
7 IF, EO IF. IHY, ENOIF, , , TVA, YWRAP sac. we STA, EO 

IF, we INC, ENDIF, RTS. 
10 ENOlf, tHY. 1111 UNTIL. 

11 20 liB LOA, WIOE LOV, DEY. WR JV CMP. HE 
12 IF, lHY, BEGIN, DEY, M1 
13 IF, WIOE LOA, we srI'.. RlS, ENOIF, 
14 WR JV CM?, EO 

15 UNTIL. IHY, we STY, RTS, ENOIF. 
16 DEY, WR lV eM?, EO 
17 IF, WIDe LOA, we STA. RTS. EHDIF. 
18 WIDE LOY. WR IY eMP, EO 

19 IF. DEY. OEY, BEGIN, OEY, MI IF, WIOE 
20 LOA, we STA, RTS. ENDIF. WR JV eM?, 

21 EO UNTIL. IHY, we STY, RTS, EHDIF, 
22 WIOE LOA, we STA. RTS, 

23 

ser II 104 

o 2.WMP 8MP HEX ;S 

22 
23 

a 

2 FMG 2.S0FTPAGE ( ol.dNARROW -- ) 
3 PURPOSE: ypdate paie tabl.e for cyrsor 
4 craapar crossing a soft paie break. 

S 
6 ysa vert cursor position on tha screan 
7 (store YPOS. 11'1 Y ragister) 
8 if creap was going 'left then 
9 if cursor was wide (stack alement • 0) 

10 i 1 cursor was on a page boundary 
11 (window table - SEOT - 0) 

12 gat page II from window hbl.e 
13 add gap 

14 and store in th.t page of paga tabl.e 
15 a\.sa ( craep wes going right) 
16 if cursor 1s at t.ft margin (XPOS • 0) 

17 "et paie II from window tabl.a 
18 subtract gap 
19 ana store in that paga of page table 
20 discard el.ament from stack 
21 

22 

" 
o , , 

2 FMG 2.WMP \ <WRA~ .JSR, <XNEXT> JMP. 2 
3 

4 FMG BMP CLC, 
5 we LOA, WR ACe, VIR STA, CS 
6 IF, WR 1+ INC, ENOIF , 

3 
4 

S 
6 

7 EaOT CMP, WR 1+ LOA, EaOT 1+ sac, Ne 7 

8 IF, RTS, ENOIF, 8 
9 WR LOA, aEOT CMP, 

10 VIR 1+ LOA, SECT 1+ SSC, NC 
11 IF. VIR LOA, GAP AOC, VIR STA, 
12 WR h LOA, GAP 1+ ADO , wR 1+ STA, 
13 EHOIF, 
14 RTS, 
15 

" 17 
18 

19 

20 

" " " 

• 
10 

" 12 
13 

'4 
15 
'6 
17 

" ,. 
20 

21 

22 
23 
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'0' o ( 2.STOF'? ) HEX , 
2 FRAG 2. STOP? 
3 DE)(, OEX, a _6 LOA. 
4 0 SP) STA , 1 SP ) STA, 

5 cos! LOA. C062 ORA, MI 
6 IF, <XNEXT> JMP, ENOIF , 
7 0 SP) DEC, 1 SP) DEC. 
S TEDS 1+ LOA . WR 1+ eMP, 

9 TEDS LOA. WR sec, NC 
10 IF, <)(NEXT> JMP. ENOIF, 
\ 1 MOI N LOA, MQOUT CMP, HE 

12 IF, <><NEXT> JMP, ENDIF, 

\3 CHAR LOA, d.l. 80 OR liB eMil', EO 

14 IF, <XNEXT> JMP, ENOIF . 
15 CHAR LDA. tab 80 OR 118 CM? CS 

16 IF, LEXXING LOA, EO 
17 IF. <XNEXT> JMP, ENOIF, 
18 ENOIF, 
19 0 SP) INC, 1 SP) INC, 

20 <XNEXT> JMP. 

82 

o FRAG 2.STOP? ( -- ftag 
1 PURPOSE: true ftag means interrupt 
2 wrapping to add a cr. ft, tab, delel. 
3 or any printable charaeta .. wrapped 
4 past TEOS. also pr ocess a modem 
5 c::I'Hlracter . 
6 

7 put 0 ftag on stack. 
S if • tax key tilen '"it. 
S put - \ flag on stack. 

10 if wrapped past TEOS, or something in 
11 m.odam queue, or a cr, ff, tab, datete 
12 01' ~ny other printed ch~racter, 
13 than exit, 
14 put 0 ft~g on stack and exit. 
15 
16 

" " 19 

20 
21 21 
22 22 
23 23 

SCI' II 106 

o 2.INCPAGES ) HEX 

2 (endaddres •. incr.as. st~rtpaga -- ) 
3 FAAG 2.INCPAGES 0 SP) LOY. 
4 INX, I NX , 
5 SEGIN, INY, 2 SPl LOA , PGSO ,Y CMP, 
6 3 SP) LOA, PGSI ,Y sac, NC 
7 

• , 
'0 

" " 13 

" 15 

IF, DEY, PCT STY, 0 lIa LOA, LCT STA, 
PGS2 ,Y LOA, LCTR STA , 
PaS3 ,Y LOA, LCTR 1+ STA, 
IN){, INX, INX, INX, 
<XNEXT> JMP, 

ENOIF, CLC, 0 SP) LOA, PGSO ,Y ADC, 
Paso ,Y STA, WR STA, 
\ SP) LOA, PGSt ,Y Aoe, 
PGS I ,Y STA, WR 1+ STA, 

16 AGAIN, 

" " 19 
20 

" " 23 

'07 
o , 
2 

3 , , , 
7 

• 
9 

a fAAG 2.INCPAGES ( endaddres. incr.ase 
1 startpaga -- ) 
2 PURPOSE: update the page tabla by 
3 adding the increase from startpage to 
4 endaddre •• . , 
6 start ex~mining the paga table by 
7 satting Y-reg .qual to startpage . 
a white the end address is i.a.s than tne 
9 address for aach page (PGSO , I) ~dd 

10 tha incraase t o that paga (PGSO, 1) 
11 and updete tha wrap addrass (l'iR). 
12 when tha and address 1s \argar than tha 
13 addre •• fo r a paga (PGSO,\) store 
\4 the last updatad p~ge in PCT, clear 
15 LCT, store PGS2,3 into LeTR, and exit. 
16 

" " 19 

20 

" " 23 

o LABEL \JM/MOO 
( doubte - numbe r 

2 unsignad-divisor -- ramaindar quotient i 
3 PURPOSE: raturn the rema indar and 
4 quotient of the unsigned mixed numoer 
5 divis ion. , 
7 NOTE: this ha5 bean used in a number of 
8 places to datermine the maximum that a 
9 number can ba divided by plus one. 



•• 
n 

" " " " " " os 

" 2' 

" " " 
SCI'" II 108 

• 
• 
2 , , 
5 , , 
• • • 

•• 
n 

" " " " " " OS 

" 2. 
" " " ••• o CR 0 NAMED ! 

1 FRAG end_of_bank2 
2 , , 
5 , , 
i 
• •• 

n 

" " " " " " OS 

" 2' 

83 
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•• 
n 

" " " " " " OS 

" 2' 
" " " 

• 

84 
e.g " (1'1101'12 

UM/ MOO SWAP IF \ . "' l ENOIF 

1 2.CMOVE> 
2 , , 
5 , , 
• • 
•• 
n 

" " " " " " OS 

" 2. 
" " " 
• 
, retul"'n printing to left 1"1,1.1 01 page 

2 
3 FRAG and_of_ bank2 ,Uo,.d, printout of 

4 the 'last a ... al",bl. byte in bank 2 

5 , , 
• • 

•• 
n 

" " " " " " OS 

" 2. 
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86 

" " " 
scr II 110 

o ( INITIALIZATION CODE ) HEX 

2 ASSEMBLER 

3 01. 118 LOX, M1 

4 IF. DB lie LOX . ENDIF. 
5 SE1 , CLC, MI 

6 IF. SOURCE RESET C. WARM C. ASSEMBLER 
7 HERE RES ! 

• • 
'0 

" " " ,. 
" " 

1P )V L.OA, tHY, .A ASL, He 

I F, HERE RES e - 3 + NEXT .. STA, 
ROM )JMP, 

ENOIF, HE RE RES Ii - 4 .. NEXT .. STA, 

CLC. ROM 100 .. )JMP , 
ROM 20 0 .. )JMP , 

ENOIF, 0 '8 LOY. 
BEGIN. ROM lOC .. . Y LOA, NEXT . Y STA. 

I NY, 12 I e CPY. EO 
17 UNTIL. IP 5TX, 

18 ROM 200 .. SWAB OFF ANO '8 LOX, 
19 IP 1+ STX. 
20 08'8 LOX, V9 1" STX. 
21 OAF IS LOX, TX5. 
22 SPO ,e LOX , COlO LOA , 

23 0 I S LOV, TNEXT, 

'" o ( l.hting h •• da,.. cgpyright m5g ) 

2CRCRCR . " EOOE 
3 J 1985 Sephmbe,. 27 Froid_V· 

A eR eR eft AIM U. ," beginning of bank 1" 

S CR 

• 
7 FRAG . MSGO .. SwyftClOrd 104 

8 3 Ife Copyright 1985 Information AppLl 
9 anea Inc." 

' 0 

" 12 ( NOTE: if you chenge the ",.rSion I , 

13 you must ALSO update the ~c:reen that 
14 . SWYFT 1s an - 216 ) 

" " " " " 20 

" " 23 

.c:r!J 112 

o HEST VARIABLE ) H; X , 
2 FRAG . NEST 
3 PLA, XO STA. PLA, XO 1+ STA, 
4 TVA, PHA, 0 ~B LOA, PHA , 

" " 23 

o Inltia~izatia~ c:ade at 0200 , 
20200 : OA t a X register, far IP 
3 0204 ; OB ta X register, far I .. 
... 0206: SEI, CLD , 

S 0208: a1way~ brenc:" to 0022 
6 020A: RESET C, 
7 0208 : WARM C, 

COLO 
WARM 

B 0 20C: ra~ capy af Fa rth NEXT (at Oa6a) 

• 
10 YNEXT : YSAVE LOV. 

11 NEXT: 11:' )V LOA. JNY, . A ASL. NC 
12 IF, HERE RES @ - 3 + NEXT . 
13 ROM )JMP. 

" " " 
ENOIF. HERE RES e 
STA. ClC. ROM 100 • 

4 + NEXT 
)JMP. 

H 0222: c:apy c:ada et OOOC to NE XT, 

5TA, 

1 B pOint IP to S02DA (COLO) or to 
19 S0208 ( WARM ) . 

20 4F to return stack registe .... 
21 data _tack painter to X regist.r . 
22 c l .ar the k.ybaard strobe. 
23 

o ( li.ting header, copyright msg ) , 
2 ~.s.ag. fer compilati on p ... i ntout . 

3 

• , 
• 
7 LABEL . MSGO 
8 PURPOSE: m.s . ag. 10r SwyftCard bootup. 

• 
' 0 
11 NO TEI : the position a1 the lIersion 
12 numb .... within . MSGO mu~t r .mai n the 
13 • .,.,.. it is used to cor ... e c t1y 10ad 
14 the k.y end command tables with the 
15 right lIalu ••. 

" " " " 20 

" " " 

° ( NEST VARIABLE ) HEX , 
2 FRAG . NEST 
3 .av. current IP arod Y-reg oro stack, 

• put ... eturro addr.s s (fr-om J5R . NEST) 
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5 IP LOA. PHA, IP 1.;. LOA, PHA, 

6 XO LOA, If> ST}\" XO , . LOA, II" ,... STA. 

7 1 118 LOY, TNEXT, , 
9 LABEL .VARIAB 

10 If> JY LOA. INY. YSAVE STY, 0 liB LOY, 

1 1 VB STA. OEX. OEX, 

12 VB JV LOA. aSP) STA. lHY, 

13 VB)V LOA . 1 SP) STA. 

14 YSAVE LOY, TNEXT, 
15 
16 

17 

" 19 

20 

" 22 

23 

'" o , 
2 
3 

• 
5 
6 

7 , 
9 

'0 

" 12 

" " 15 

" 17 

" " 20 

" 22 
23 

SC I" " 

0 , 
2 
3 

• 
5 

6 
7 , 
9 

'0 

" " 

, " 

88 
5 in to I P. inlt1aU z oi Y- ,..eg ., 1, 
6 then JMP NEXT. 

7 
8 LABEL • VARI AB 

9 sto l"e page numb.,. ( 508) and o11set (next 

10 numb er) in VB; get vatu. pointed to in 
11· var hb1.e hb\.e and put on. Hack. 
12 

13 r emambe,.. that If> and V- reg point to 
14 c Ul"rent token (con tr-ol.1.ed by NEXT) 

15 and tha t the token for ,va,..iab is S08 
16 which is also the page for variables. 
17 no t. that y- reg incr-.manted. saved and 
18 r estol'"ed. 
19 

20 lABEL .CAlL 

21 PURPOSE: jump to H.e address i n the two 
22 bytas compiled following this token 

" 
o 

2 

3 

• 
5 
6 
7 , 
9 

'0 

" " " " " " " " " 20 

" " 23 

0 , 
2 
3 

• 
5 

6 

7 

• 
9 

" " " 
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13 

" IS 
15 
17 

18 

19 

20 

" " " 
'IS 

0 ( CHAR. TRANSLATION TABLE ) HEX 

, FRAG .XLAT , 4., C, ( DELETE . , RUeOur 1 

• 7 C, 01. 'A .. PASTE ) 

500 C, 02, -S was PRINT , 00 C, 03, ' C was SEND ) 

7 5 C, 04, '0 SEND ) 

'00 C, as , 'f 

• 00 C, 06, -F 

" 
, C, 07. "G BASIC 

" 00 C, 08, 'H 

" t.b C, 09, - r .. TAB ) 
13 00 C, OA. 'J was PRINT) 

" 00 C, DB. 'k.UP-ARROW ) 

" • C, DC , 'L ;; DISK ) . 

15 " C, DO, 'm,CARIHAGE RETURN 
t7 , C, DE, -N .. PRINT ) 

18 00 C, OF . '0 HOOP - waS GET 

19 00 C, 10. ' p w .. BASIC ) 
20 00 C, 11. '0 

21 00 C, 12. '1'1. w •• 6 - GET, CUT 

" 00 C, 13, 's 

" 
SCI' # '" 0 CHARACTER TRANSLATION TASLE ) HEX , , 00 C, 14, -t , 00 C, 15, 'U 

4 00 C, 16, ' V 

5 00 C, 17. 'W .. wu DISK ) 

'00 C, 18, 'X 

7 00 C, 19, -Y w •• PASTE ) , C C, 1,1,. ·z , H C, IB.ESCAPE .. PAGE 

" 00 C , Ie, ., ) 

" • C, 10. - ] .. "ON 
" 3 C, 1 E. '6 SORT. WaS OLOlOAO ) 

13 , C, 1 F, '-,. 
" 15 
17 

18 

19 
20 

" " " 

4.806.916 

13 

" IS 
15 
17 

18 

19 

20 

" " " 
0 

, , 
• 
5 , 
7 , 
• 
" " " 13 

" " 
" 17 
18 

19 

20 

" " " 
0 

, 
3 

• 
5 , 
7 , 
• 
" " " 13 ,. 
IS 

15 
17 

18 

19 
20 

" " " 

90 

CHAR. TRANSLATION TABLE ) HEX 

FMC .XLAT 
PURPOSE: used to translate a c~ntrol 
charaeh .. into an in~.x. Th. i.ndex 
is an offsat into .LTABLE (the commanc 
tabla) which contains address e s ~o .. 
..... cutabt. funct:'ons. Si:,e .. . XL~T 
is downtoadad into ~am the ~unctions 
can be ~aassignad (sa. 1~~KEYS and 
RAMKEYS) . 
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'" o ( OISPLAY ARRAY ) HEX , 
2 FRAG .DISPO , 
4 400 C, 
5 600 C, 

480 C, SOD C, 580 C , 

.ao C, 700 C, 780 C , 

6 428 C, 4A8 C. 528 C, 

7 628 C. SAS C, 728 C, 
5A8 C , 

7A8 C, 

8 450 C, 400 C, 550 C. 500 C , 
9 650 C, 600 C, 750 C, 700 C , 

" 1 1 FRAG . DISP! 

" 13 400 H, 480 H. 500 H, S80 H. 
14 600 H, 6ao H, 700 H, 780 H, 

15428 H, 4A8 H. 528 H. 5A8 H. 

16 628 H. 6A8 H. 728 H. 7A8 H, 

17 450 H, 400 H, 550 H, 500 H. 

18 650 H, 600 H, 750 H, 700 H. 

" 20 

" " 2J 

SCf" II 
o '" BUFFER FOR ALT SCREEN ) HEX 

'" 

2 FRAG .SCRI 

3 SCREEN H, SCREEN 28 .. 1'1, 

4 SCREEN 050 .. H, SCREEN 78 .. H, 
5 SCREEN DAD + H, SCREEN OC8 .. H. 

6 SCREEN QfO + H, SCREEN 118 .. H, 
7 SCREEN 140 .. H, SCREEN 168 .. H. 
8 SCREEN 190 .. H, SCREEN 188 .. H, 
9 SCREEN 1 EO .. H. SCREEN 208 .. H, 

10 SCREEN 230 .. H, SCREEN 258 .. H, 
II SCREEN 280 ... H . SCREEN 2A8 + H, 

12 SCREEN 200 + H. SCREEN 2F8 + H. 
13 SCREEN 320 .. H. SCREEN 348 .. H , 

14 SCREEN 370 .. H, SCREEN 398 + H. 

" " " " " 20 

" " " 
o ( BUFFER FOR ALT SCREEN ) HEX , 
2 FMC . seRO 

3 SCREEN C, SCREEN 28" C , , 
5 , 

SCREEN 050 .. C, SCREEN 78 .. C, 

7 

a 

SCREEN 
SCREEN 

SCREEN 

SCREEN 

OAO .. C , SCREEN 

.. C, SCREEN 0'0 
+ C, SCREEN 

oca • c. 
"a • c. 
168 .. C , "0 

190 .. C , SCREEN 168 • c, 
9 SCREEN lEO" C, SCREEN 20B + C, 

4,806,916 

o FMG .OISPO , 
2 , , 
5 , 
7 
a 
9 FMG .0IS",1 

'0 

" " " " " " " " " 20 

" " " 
o FMC .SCRI 

92 

I PURPOSE: buffe ~ fo~ a l t e rnate s creen . 
2 , , 
5 , 
7 

a , 
'0 

" " " " " " " " " 20 

" " " 
o FRAC .SCRO 

2 , 
4 
5 , 
7 
a 
9 

PURPOSE: buffer fo~ a l t . ~n a t e sc~.en . 
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'0 SCREEN 230 • C, SCREEN 258 

" SCREEN 280 • C, SCREEN 2A. 

" SCREEN 2DO • C, SCREEN 2F8 

'3 SCREEN '" • C, SCREEN ". ,. SCREEN '" • C, SCREEN 398 

15 ,. 
'7 
,B ,. 
20 

" 22 
23 

scr II 120 

o .. 81.l5 to 2nd bank) HEX , 
2 XFER REVERSE 

3 XFER SEEK> 
4 XFER SEEK< 
5 XFER ADJUST 

S XfER TeBUFF 

7 XFER PRESET 
8 XFER . 40COL 

9 XFER ASOOT 

10 XFER .MeN 

11 XFER <READ> 

12 XFER <SEEK> 

13 XFER <WRITE> 
14 XFER '?EOOE 

15 XFER ?APPLE 
16 XFER CHECKSUM 
17 XFER ENCWRAP 
1& XFER ?UPOATE 

19 XFER PAGEPRINT 
20 XFER SHOWPAGE 
21 XFER SERIAL .. 

22 XFER V 

23 

12' 

2.REVERse 

2.SEEK> 
2.SEEK< 
2.AOJUST 

2. TaBUFF 

2. PRESET 
2.4OCOL 
2 . A600T 
2.MON 
2. <READ> 

2.<SEEK> 
2. <WRITE> 
2.1 EOOE 
2.?APPLE 
2.CHECKSUM 

2 . EHOWRAP 
2. ?UPOATE 

2. PAGEPRINT 
2 . SHOWPAGE 

2.S;:RIALII 
2.V 

o ( ca\\. to 2nd bank ) HEX , 
:2 XFER 8K 
3 XFER ?X 

4 XFER SETMODEM 
5 XFER CONTROL 

6 XFER WRlTEO 

7 XFER HAROPAGE 

8 XFER SOFTPAGE 

9 XFER STOP? 

to XFER INCPAGeS 

" 12 ;S 

13 
14 XFER 8M 

1 5 XFER CMOIJE2 

16 XFER WRAP 

17 XFER LOCI..IN 

'8 XFER LOCCHR 

19 

20 

2.@K 

2 . ?X 
2 .SETMODEM 

2.CONTROL 

2. WRlTEO 

2. HAROPAGE 

2.S0FTPAGE 

2 . STOP? 
2.INCPAGES 

2.@M 

2.CMOVE2 
2 . WRAP 

2 . LOCLIN 

2 . LOCCHR 

• C, 

• C, 

• C, 

• C, 

• C, 

4,806,916 
94 

10 

" 12 
13 

14 

15 

16 

'7 
,B ,. 
20 
21 

22 
23 

o XFER c .... tas a 7 byte stru<;:tura whi.ch 

1 will. transfer contrel. to the code in 

2 the a~t . rnate bank at 0000 to DOFf. 
3 A\\ ~out1nes in bank 2. ~e tu~n to bank 
4 1 by exiting th~ougn <XNEXT>. 
5 
6 Fo~ examp\e, XFER wi\\ cau s e any 
7 ~efe~ence REVERSE to acce ss tne 
8 ~outine 2.REVERSE in bank 2. 
9 

'0 

" 12 

" ,4 

15 
16 

17 
,B ,. 
20 
21 

22 

" 
o 

2 
3 
4 

5 
6 

7 

B 

• 
10 

" 12 
13 

'4 
15 
16 

17 
18 ,. 
20 



4.806.9 16 
96 

" 22 
23 

set" II 122 

o .aUE) HEX 

9S 

2 FRAG .aUE COtO STA. 
3 FF.9 eM? a liB -'DC, 
4 7F 118 AND, 20 liB eM?, NC 

5 IF. J AY, HIMEM • Y LOA, ENDIF. 

6 CHAR LOY, PL 

7 IF, 80 .8 ORA, CHAR STA, 
8 ELSE . oIN LOY , KaUE ,Y STA. DEY. MI 
9 IF. 4 liB LOY. ENOIF. CHI STY. 

10 ENOIF, RTS. 

" " " '4 

" " " " " '0 

" 22 
23 

'" a ( EXIT ) HEX , 
2 LABEL EXIT 
3 PLA, IP 1+ STA, PLA, Ill' STA, 
4 PLA. PLA. rAY, TNEXT, 
5 
6 LABEL .2BYTERS IP IV LOA • • A ASL, INY, 

7 NEXT " + STA, NEXT 10 + JMP, 

8 

9 

' 0 

" " " " " " " " " 20 

" 22 
23 

scr II ". 
0 , , 
3 

4 

" 22 
23 

o .aUE ( --I 
I PURPOSE: put keyboard charact.,. into 
2 kay quaue. 

3 

4 1t 100ks to .ae 11 it is , , 
7 

8 
9 

'0 

• cont~o\ Or spacia\ charactar. and if 
not than puts it in the kay queue. 
the queue 01.f5at is pointed to by DIN. 

the va1u8 in TIMER (-1. -2, and -3) 
is inithUzed, from va\ue in TIMER . 

11 NOTE: A-,.ag holdS byte ... ad from seooo 
12 bafora aalUng this routine. 

" '4 
" " " " " '0 

" 22 
23 

o LABEL EXIT 
1 rastor.s pr.vious IP and y- ... g fO" NEXT 

2 , 
4 LABEL .2SYTERS 
5 this word modifies NEXT 

6 

7 

8 

9 

'0 

" 12 note that IP 10" any on. wo .. d is the 
13 add ... ss 'Left by JSR ne:ott e nd th ... t the 
14 y register is used to increment within 
15 that word (se. screen 1101. 

" " " " '0 

" " 23 

0 , 
2 

3 
4 



'J7 
5 
6 , , 
9 

10 

" 12 

" 14 

15 

16 

" " 19 

20 

" 22 
23 

125 

0 .LIT ) HEX 

2 LABEl.. • LIT OEX. oex. 
3 lP )V "'A. 0 SP) STA, IliY, 
4 IP JY LOA , 1 SP) STA, XNV. TNEXT, 
5 
6 LA.aEL ,alIT oex, OEX. , II' lY LOA. 0 5" STA, IHY, , o liB LOA, 1 SP) STA, TNEXT, 

9 
10 
» 
12 
13 
14 

. 15 

)6 

" " 19 
20 

" 22 
23 

sc: r It 126 
o .BRAN .DBRAN ) HEX 

2 LABEL .BRAN -IP JY LOA, TAY, TNEXT, 
3 

4 LABEL .OBRAN 

5 0 SP) LOA, INX, 0 SP} ORA, NE 

6 IF, INY. IHX, TNEXT. 
7 EHDIF, INX, , 
9 

10 

" 12 

" 14 

15 

IP lY LOA , TAY, TNEXT , 

4,806,9 16 
98 

5 
6 , , 
9 

10 

" 12 

" 14 

15 

16 

" " 19 
20 

" 22 
23 

0 LABEL . LIT 
1 PURPOSE: c;o,"pi\.e a word siz e d 'literal.. 

2 
3 

4 LABEL .BLIT 

5 PURPOSE; compil.a a byte sited Uteral . 

6 , , 
9 

10 
» 
12 

" 14 

15 

16 

" " 19 

20 

" " 23 

o LABEL • BRAN 
1 PURPOSE ' force a branch. used, • . g . , by 

2 ELSE. by REPEAT. 
3 
4 LABEL .OBRAN 

5 PURPOSE: conditional. branch. used ••. g .• 

6 by IF. ~ILE. , , , 
10 
» 
12 
13 

1. 
)5 



4,806,916 
100 

'" 

" " " " 20 

" " 23 

a .00 .LOOP ) HEX 

99 

2 LABEL.OO TVA, PHA, PHA, SEC. 
3 3 SP) LDA. PHA. 2 SP) LOA, PHA. 

4 0 SP) LOA. 2 SP) sac. xo STA, 

S 1 SP) LOA, 3 SP) sec, PHA, 

6 )(0 LOA . PHA, 
7 INX, INX, INX. INX, TNEXT, 

8 
9 LABEL .LOOP XSAVE SIX, t5X. 

10 0 RP) INC, EO IF. 1 RP) INC, ENDIF, EO 

11 IF, TXA, 6 liB ADC, TAX, TXS, 

12 ELSE. 4 RP) lOY, 
13 ENCIF , XSAVE LOX, TNEXT, ,. 
15 LABEL . LEAVE' 

16 PLA, PLA, PLA. PLA, PLA, PLA. 
17 IP)Y LOA, lAY, TNEXT. 

16 

17 
18 

" 20 

21 
22 
23 

o LABEL .00 ( to from -- ) 

1 PURPOSE: initi.aUza a l.oop. , 
3 
4 LABEL DROP ( n -- ) 

5 PURPOSE: remove elament from stacIe 

6 
7 

8 LABEL . LOOP ( -- ) 
9 PURPOSE; e nd a l.oop when the count has 

10 ~een reached. 
11 

" 13 LABEL I ( - - i 

/ 

14 PURPOSE: pl.ace count 01 do-l.oop on stacK 

l5 

16 
17 

18 18 

19 LABEL 1 DEX, OEX . XSAVE STX. T5X. CLC, 19 
20 a RP) LOA, 2 RP) ADC, PHA, 20 

21 RP) LOA, 3 liP} ADC, XSAVE LOX. 21 

22 SP) STA , PLA, 0 SP) STA, THEXT. 

23 

$er II 128 
o ,+LOOP) HEX 

" 23 

o LASEl • LEAVE 
1 
2 LABEL .+LOOP ,YSAVE STY, 
3 1 SP) LOY, 

1 PURPOSE: exit II do-l.oop unconditional.l.y , 
4 
5 
6 

7 
8 

9 

a SPJ LOA, 

a RP) ACe, 
) RPJ ACe, 

IF, es 
IF, 4 liP) 

EHOlF, 

ELSE. Ne 

INX, 
a RP) 

1 RPJ 

LOY, 

INK. X$AVE 5TX, T5X. 

SlA. TYA, 

SlA , TYA, HI 

XSAVE lOX, TNEX1, 

3 
4 LABEL . +lOOP ( n -- ) 

5 

6 
7 

• 
9 

PURPOSE; exit II l.oop when the 
been ,.eaehed 
the .n) . 

(increment each 

10 FRAG XYNEXT 

CQUnt has 
l.QOP by 

" 11 

" 
IF, 4 RP) 

ENOlF, 
LOY, XSAVE LOX , THEXT . 11 PURPOSE: an aUernate exit 1rom LABEL 

12 de1initions: restore X and Y register s 
13 ENOIF, ClC, TXA, 6 liB ADC, TAX . TXS, 13 

14 XSAVE LOX. YSAVE LOY . TNEXT. 14 

15 15 

16 

17 

" " 20 

21 
22 
23 

16 

17 
18 
19 
20 

" 22 

" 



101 
4,806,9 16 

", 
a ( 0 I 2 -1 NOOP ) HEX , 
2 LABEL 0 OEX, DEX. a ~B LOA. 

3 0 SP) STA, 1 SP) STA, 

4 TNEXT. 

5 
6 LABEL 1 CEX, OEX, 0 

7 1 SP) STA, 1 liB LOA. 
S TNEXT, , 

liB LOA , 

D SP) STA, 

10 LABEL 2 OEX. OEX. 0 liB LOA, 
11 1 Sf'} STA, 2 lie LOA. 0 SP) STA, 
12 TNEXT. 

" 14 LABEL -1 DEX, DEX , OFF 118 LOA, 

15 0 SP ) Sf ... , 1 SP) STA. 

t6 TNEXT, 

" 18 LABEL NooP TNEXT, 

" 20 

" 22 
23 

SCI'" 130 
o CMO'JE) HEX , 
2 LABEL c.ave XSAve STX. YSAVE STY, 
3 5 SP) LOA , XO 1+ STA. 
4 

5 

6 

7 

B , 

4 Sp) LOA, XO 
3 SP) LOA, X) 

2 SP) LOA , Xl 
1 SP) LOA, N< 

". BEGIN, 
BEGIN, XO lY 

UNTIL. XO 1 + 

STA, , . STA. 

STA. 

LOA, Xl 
INC. Xl 10 

1\ , SP) DEC. EO 
UNTIL. 

EHOIF , aSP) " " )4 IF, TAX. 
l5 

\6 

BEGIN. 
DEX, 

17 UNTIL. 

XO )y 

EO 

LOA, NE 

LOA, Xl 

0118 LOY. 

lY STA, INY, eo 
1 + INC. 

)Y STA. INV, 

18 ENOIF. XSAVE LOA , CLeo 6 liS Ace, TAX, 

19 YSAVE LOY, THEXT. 
20 

" 22 

" ") 
o CMOVE> ) HEX 

2 LABEL CMOve> YSAVE STY, 

3 ) SP) LOA, X2 STA, 
4 5 SP) ACC. XO 1 + STA. CLeo 

5 3 SP ) LOA. X2 AOC. XI ,+ STA. 

6 4 SP ) LOA. XO SfA. 
7 2 SP) LOA. X) SlA. 

B 0 SP) LOA. NE 
9 IF. TAY. OEY. NE 

o LABEL 0 ( -- 0 ) 

2 

3LABELI(--I) , 
S 
6 lABEL 2 ( -- 2 ) 

7 
B 

9 lABEL -I ( -- -I 
)0 

11 

12 LABEL NOOP ( -- ) 
13 
14 

15 

16 
17 

18 

19 

20 
2l 
22 
23 

102 

) 

0 LABEL CMOVE { tromto"--] , 
2 
3 
4 , 
6 

7 

B 

9 
10 

11 

12 
13 
14 

15 

" 17 

18 

19 

20 

2l 
22 
23 

o , 
2 
3 
4 

5 
6 

7 

B , 

PURPOSE: move " ot byt e$ trom to. 



103 
'0 IF, BEGIN, XO IV LOA, X, )V STA , 

" DEY. EO UNTIL. 

" ENDIF, XO IV LOA, XI ) VSTA, 

13 ENDIF, X2 LOA. " 14 IF, BEGIN. OFF lie LOY, 
15 XO ,+ aec, XI , .. Dec. 
16 BEGIN , XO IY LOA . XI IV STA, CEY, 
17 UNTIL. XO )'1 LDA. XI IV STA. 

" X2 DEC, eo 
19 UNTIL. 

'0 ENOIF. YSAVE LOV , 

" CLC, TXA. 6 liB ADC . TAX. TNEXT . 

" 23 

sc;r It 132 
0 AND OR XOR HEX , , LABEL AND , o SP) LOA. 2 SP) ANO. , SP) STA, , , SP) LOA, 1 SP) ANO. , SP) STA, 

S INX . INX. TNEXT, , 
7 LABEL OR 

• o SP) LOA. 2 SP) 0"" . , SP ) STA. 

• I SP) LOA, 3 SP) 0"". , SP) STA. 

'0 1NX, INX. TNEXT. 

" " LABEL. XOR 
13 o SP) LOA, 2 SP) EOR, , SP) STA, ,. 1 SP) LOA. 3 SP) 10011., , SP) STA , 

15 INX , INX. TNEXT, 

" 17 

" 19 

'0 

" " 23 
13' 

0 ( CUP 20U? DROP I HEX , , LABEL. CUP , OEX, DE><. , 2 SP) LOA . 0 SP) STA, 
S 3 $P) LOA . SP) STA, , TNEXT. 
7 

• LABEL 20UP 

• DEX. OEX, DEX . DEX, 
10 4 SP) LOA. D SP) ST .... , 

" 5 SP) LOA, , SP) STA, 

" 6 SP) LOA. , SP) STA, 

13 7 SP) LOA. , SP) STA, ,. TNEXT • 
15 

" LABEL DROP INX , INX, TNEXT . 

17 

" 19 

20 

4,806,9 16 

'0 

" " 13 ,. 
15 

EO 16 

17 

" 19 

'0 

" " 23 

0 , , , , 
• , 
7 

• • 
'0 

" " 13 
14 

15 
16 
17 

" 19 

'0 

" " 23 

, , , , 
4 

• , 
7 

• • 
10 

" " 13 ,. 
15 

" 17 

" 19 

20 

104 

LABEL AND ( ", "' -- "' PURPOSE ; 1.ogica\ AND ", wi th "' 1. •• vir'liO 

",. 

LABEL OR ( ", "' "' ) 

PURPOSE: loglc.l OR ", wi th "' l.;avi"'g 

"'. 
LABEL XOR ( n1 n2 -- ",3 ) 

PURPOSE: loglc.l .~clu .iv. OR ",I with n2 
l •• vl"'g n3. 

LABEL OUP ( '" -- '" n ) 
PURPOSE: dvpLlcat. n. 

LABEL 2DUP ( ",I ",2 ",I ",2 nl n2 ) 



21 
22 

" 
SCI"" 134 

105 

o SWAP ROT HEX 

2 LABEL SWAP 

3 

• , 
• 

2 SP) 

2 SP) 
3 SP ) 

3 5P) 

7 TNEXT. 

B 

LOA . PHA. 0 SP ) 

Sf". ?LA. 0 SP J 
LOA , PHA, SP) 
ST ..... PLA, SP) 

9 LABEL. ROT 

LDA, 
STA . 

LDA, 

ST"' . 

10 4 SP) LO .... , PKA. 2 SP ) LOA, 
11 4 SP ) ST ... , 0 SP) L.OA, 

12 2 $P) STA , PLA. 0 SP) STA. 
13 5 SP ) L.OA, PH ..... 3 SP ) LOA. 

14 SSP) STA . 1 SP) LOA, 

IS 3 SP) 511\, ?LA . 1 SP ) STA. 

16 TNEXT , 

" " 
" 20 
21 
22 

" '" o ( OIlER 10UP J HEX 

2 LABEL OVER 
3 DE)(, DEX. 
4 4 SP) LOA, 0 SP) STA, 
S 5 SP) LOA. SP ) STA, 

6 TNEXT . 

7 
8 LABEL ?CUP 

9 0 SP) LOA . 1 SP) ORA. HE 

10 IF. DEX. DEX. 

11 3 SP) LOA , I SP) STA. 
12 2 5P) LOA , 0 SP ) STA, 
II EHOIF . 
14 TNEXT, 

" 

4,806,916 

21 
22 

" 

106 

o LABEL SWAP ( n' n2 -- n2 nl ) 
1 PURPOSE; switeh orde,.. of top two 
2 .tem.nt . on stack. 
3 

• 
15 lABEL. ROT ( nl n2 "3 -- n2 1'13 nl ) 
6 PURPOSE: bring third e \ement on $tack to 
7 the top. 

B 

9 

\0 
\I 

" 13 

" " " " " 19 

20 

21 
22 

" 
o LABEL OVER ( nl "2 -- nl n2 nl ) 

PURPOSE: duplicate second . Le~.nt on the 
2 stack to tha top . 
3 
4 LASEL. ?OU", ( nl - - 0 I nl nl ) 
5 PURPOSE , dupticate etement on the $taek 
15 it not zero. 
7 
B , 

10 

11 
12 

13 

" 15 
16 16 
17 17 

18 18 

19 19 

20 20 
21 21 
22 22 
23 23 

.er III 136 

o lR»RR@ ) HEX o lABEL R> ( - - n 

2 lABEL R> OEX, OEX. 
3 PLA. 0 SP) STA. 

4 PLA, 1 SP) STA, TNEXT. 

2 

3 

PURPOSE: r emove n 1ro~ return stack. 

4LA8EL >R (n --) 



107 
5 
6 LABEL >R 
7 I sel LOA, PHA. 
8 o SP) LOA. PHA. 
9 INX, INX. TNEXT, 

TO 

11 LASEL RI! OEX, oex. 
12 PLA. 0 SP) STA, 
13 PLA. 1 SP} ST", PHA, 

14 0 SP) LOA, PHA. TNEXT. 

IS 
T6 

" T8 

T9 

20 

2T 
22 
23 

137 

o ( LEAVE ) HEX :5 

I 

2 LAElEL LEAVE 
:3 XSAVe STX. TSX. 
4 1 RP) LOY , 

5 0 RPl LOA, t .e ADC. 2 RP) STA. eo 
6 IF , tNY, ENOIF , TVA, 
7 :3 RP) STA, 

8 XSAVE LOX. THEXT . 
9 

TO 

TT 

T2 

T3 

" IS 
T6 

" T8 

T9 

'0 
2T 

" 23 

scr It 138 
o { 1+ 1-, , lABEL ,+ 
3 o SP) INC, EO , IF. ( Sp) INC. ENDIF. 
5 TNEXT. 
6 

7 LABEL ,-

8 o SP) LOA. EO 
9 IF. , SP) DEC, ENOIF, 

TO OS?) DEC, 
TT TNEXT. 
T2 

T3 
{4 
IS 

4,806,916 
108 

5 PURPOSE: place n an return stack. 
6 
7 

8 LABEL R@ ( -- n ) 
9 PURPOSE: copy etement from return stack. 

10 

' TT 

T2 

T3 

" IS 
T6 

" T8 

T9 

'0 
2T 

" 23 

a 

, 
3 
4 

5 

6 

7 
8 

9 

10 
TT 

T2 

T3 

14 

·IS 
T6 

" T8 

T9 

'0 
2T 

" 23 

0 

, 
3 
4 
5 

6 

7 

8 

9 

'0 
TT 
T2 
T3 

" IS 

LABEL ,+ 
PURPOSE: 

LASEL 1-
PURpoSE; 

stack. 

( " -- n+l 

add one tel .tement on stack. 

(n--n- l ) 

subtract one t rom alemen t '" • 



" 17 

18 

" 20 

" " 23 

'" O(IJC@)HEX , 
2 LABEL 8 
3 0 Xl LOA . PHA, 
4 0 $P} INC, Ea 

109 

5 IF, , SP) INC, ENOIF. 

6 0 XI LOA, 
7 I $P) STA, PLA. 

8 0 SP) STA, TNEXT. , 
10 LABEL CI! 
1 1 0 Xl LOA , 0 SP) STA, 
12 0 116 LOA, SP) STA. 

13 THEXT. 

" " " " " " 20 

" " 2J 

set' II 140 
o ! C! .r 

2 LABEL ! 
3 2 SP) LOA , 0 Xl STA, 
4 0 SP) INC, ea 
5 IF. 1 SP} IHC. ENOIF . 
6 3 SP) LOA . 0 Xl STA, 
7 INX, IN)(, INX, INX. TNEXT, 

a 
9 LABEL C! 

10 2 SP) LOA, a Xl STA, 
11 INX, INX. INX, IN)(, TNEXT, 

" 13 LABEL +! 

14 2 SP) LOA. 0 Xl ADC. 0 Xl STA, 
15 0 SP) INC, EO 
16 IF, 1 SP) INC, EHOIF, 
17 3 SP) LOA, 0 Xl ADC. 0 Xl SlA, 
18 JNX, INX, INX, INX. TNEXT. 

" 20 

" " 23 

4,806,9 16 

" " ". 
" 20 

" " 23 

110 

o LABEL @ ( .dd~.ss -- word-va~u. ) 
PURPOSE: given address, return the value 

2 residing there. 
J 

4 
5 LABEL C@ { address -- byte- v,tue I 

6 PURPOSE: given addr ess, r e turn the vatue 
7 residing there. 
a , 
" " " " " " " " " " 20 

" " 23 

o LABEL 1 { n address -- I 

2 

J 

PURPOSE: star. tile val.ue at tlla add .. oss . 

4 LABEL C! ( b address --
5 PURPOSE; sto ... the byte vatue at tho 

6 add .. ass. 

7 
a 
9 LABEL +1 ( n add .. ass -- ) 

10 PURPOSE; incramant the vatua at tho 

11 address by the votu. n. 

" " " " " " " " 20 

" " 2J 



4,806,9 16 
112 

" 
111 

a ( TO AOOR +TO 1 HEX 

2 LABEL TO VSAVE STY. 0 Ita LOY. 

3 2 SP) LOA. VB lY Sf A , lHY, 

4 3 SP) LOA, VB lY ST .... , YSAVE LOY, 
S tW(. INX. INX, INX, TNEXT, 

• 
7 LABEL AOOR 

8 va LOA. aSP) STA. 
9 VB 1+ LOA, 1 SP) STA. 

10 TNEXT. 

" 12 LABEL +TO YSAVE STY, 0 #8 LOY. 
13 VB JY LOA, 2 SP) ACe, va JY Sf A, INY, 

14 VB JY LOA. 3 $P) ADC, VB lY SfA. 

15 YSAVE LOY, INX. INX. INX. IN><, TNEXT. 
16 

" 18 

" 20 

21 
22 
23 

SCI' II 14 2 

o + - NEGATE HEX 

, , 
4 

5 

• 
7 

a , 
10 

" 12 
13 
14 

15 

" " 18 

" 20 
21 
22 
2J 

14' 

LABEL • 
o SP) LOA, 2 SP) ADC. 
1 SP) LOA, l SP) Ace. 
INX. IN><. TNEXT, 

CAllEL SEC, 

2 SP) LOA. 0 SP) sac, 
3 SP) LOA. 1 Sp) sac. 
IN)(. INX, TNEXT. 

LABEL NEGATE SEC, 

D liB LOA. 0 SP) sac. 
D liB LOA. s?) sac, 
no/eXT. 

o ( BeEP FILL ) HEX 
1 , T. BEEP 100 a 

, SP) SfA, , SP) STA, 

2 SP) STA, 

l SP) STA, 

0 SP) SlA. 
SPI STA, 

, 00 1 0 00 LOOP 1 C030 C! LOOP; , 
5 T. FILL SIVAP >R OVER C! 

• OUP 1+ R> 1- C'""" , 
7 

a , 

o LABEL TO (va\ue CQnstant -- ) 
1 PURPOSE: sto,.. the vatue in place of 
2 the vatu. no~matty ~ .tu~n.d by t~. 

3 eonstant . 
4 

5 LABEL +TO ( value eonstant -- ) 
6 PURPOSE; ~eptaee the eonstant with the 
7 sum of the va\.UB and the constant. 

a 
9 LABEL AOOR ( eonstant -- add~ess ) 

10 PURPOSE: put the addrass of the tast 
11 constant on th. stack in "tace of the 
12 value ~.tu~ned by the constant. 
13 
14 

IS 

16 
17 

18 
19 

20 

21 
22 
2J 

o LABEL + ( nl n2 n3 

, , , 
5 

• 
7 
a , 

10 

11 

12 
13 

" IS 

16 
17 

18 

" 20 

21 

22 
2J 

0 

, , , 
5 , 
7 , , 

PURPOSE: add nl to n2 taeving n3. 

LABEL - ( nl n2 -- n3 ) 
PURPOSE: subtract n2 f~om n3 leaving n3 . 

LABEL NEGATE ( nl " ) 
PURPOSE: subtract nl f~o .. t ero leaving 

". 

FILL ( add~ess • vatue -- 1 
PURPOSE: titt f~om address to~ , bytes 

with the vatu •. 

• ERRORIS (--) 

PURPOSE: taka next byte f~om wo~d. 

sto~a it in ERROR, and b,.p. 

BEEP { 
PURPOSE: sound the Appte sp.ake~. 



'0 

" " " " " " " " 19 

'0 

" " 23 

,or II 14A-

113 
4,806,916 

10 

" " " " " " " " 19 

20 

" " 23 

O 0 , , , , , 
4 4 

S S , , 
7 7 

8 8 

9 9 
10 10 

11 11 
12 12 

13 13 

I" 14 
15 15 

16 16 

17 17 
1 B 18 

19 19 

'0 " 
21 21 

" " 
23 " ,.. 

114 

o ( UM/MOQ ) HEX o LABEL UM/MOO , , LASEL UM/MOO YSAVE STY, , 0 SP) LOA, XO STA, 

4 , SP) LOA, Xl STA, 

S , SP) LOA, X4 $TA. 

6 , Sp) LOA, XS STA. 
7 4 SP) LOA • . A ASL, X, 5TA. 

8 S SP) LOA, .A ROt... X3 STA, 

9 XSAVE STX, 10 118 LOX. 

'0 BEGIN. X4 ROt.., X5 ROL. SEC, 

" X4 LOA, xo sec. lAY, 

" XS LOA, Xl sec, cs 

" IF, X4 STY , X5 $TA, ENOIF. 

" Xl ROL. Xl ROL. OEX, EO 

" 'UNTIL, XSAVE LOX, 

" X5 LOA , 5 SP) STA. 

" X4 LOA , 4 SP) STA, 

" X, LOA , , SP ) STA. 
19 X, LOA, , SP) STA, 
20 IN)(, INX, YSAVE LOY. THEXl. 

1 ( doub1.e-number 

2 unsigned-d ivisor - - remainder quotient 
3 PURPOSE: r et urn the remainder and 
4 quotient of t ~. unsigned mixed number 
S division . 
6 

8 

9 
10 

" 

pl._e,s 

/'lumbar 
•. g. , 
UM/MOD 

to detarmi ne the maximum t hat a 
can be diVided by p1.us ona . 

( /'II Q ,,2 -- 1'13 ) 

SWAP IF 1+ ENOIF 
12 s .a, for example, MARGIN-CHANGES . 

" )4 

" " " " " 20 



4,806,916 
115 116 

21 21 

n n 
23 23 

scr It 146 

o 2* U2! SWAB) HEX , 
2 LABEL 2. 
3 a SF') ASL, I SP) ROL. TNEXT. 
4 
5 LABEL U21 
6 1 SP) LSR, 0 SP) RCR. no/EXT, 

7 
8 LABEL SWAB a SP) LOA, PHA. I SP) LOA, 

9 0 SP) STA, PLA. 1 SP) STA. TNEXT, 

" " " " '4 
15 

" " " ,. 
20 
21 
n 
23 

'47 
a .. 0- ) HEX 

2 LABEL · YSAVe STY, 0 ,6 LOv, 
a 2 SP) LOA, 0 SP) CMP, EO 
4 IF, 3 SP ) LOA, 1 SP) eMF', ENOIF. ea 
5 IF, DEY, ENOIF, 
6 INX, INX, 1 SP) STY, 0 SP) STY, 

7 YSAVE LOY. TN EXT , 

8 

• 
10 LABEL 0- YSAVE STY. a #8 LOY, 
11 0 SP) LDA. 1 SP) ORA. EO 

12 IF. DEY. ENOIF . 
13 a SP) STY, I SP) STY, 

14 YSAVE LOY . TNE>CT. 

" " " " 19 

20 
21 

n 
23 

SCr II '48 
0 U< 0< ABS ) HEX 

2 LABEL U< 
3 2 SP) LDA, 0 SP) eMP, 

4 3 SP) LDA. , Sp) sec. 

o LABEL 2* ( n -- n*2 
PI.IRPOSE: mu\.tlply n by 2. 

2 
3 
4 LABEL UU ( n -- ,,(2 ) 
5 PURPOSE: unsiinad divide n by 2. 
6 

7 
8 LABEL SWAB ( nl -- n2 ) 
9 PURPOSE : swap the upper and tower bytes 

10 of nl to give n2. 

" " " '4 

" " " IS 

19 

20 
21 

n 
23 

o LABEL" ( nl n2 -- fbg ) 

I PURPOSE: 'leava a true 11.ag if .. , equa1.s 

2 n2. 
3 
4 FRAc;. .y@ 

5 PURPOSE: an sUernata exit f ... om 
6 LABEL definitions: sto ... es Y "'agister 

7 onto stack. jumps t o YNEXT 
8 
9 LABEL 0... ( n -- flag ) 

10 PURPOSE: ~eev. a t ... ue ftag if n .quats 
11 zarO. 

" " 14 

15 

" " IS 
19 

20 

" 22 

23 

0 LASH U< ( 0' 02 -- nag ) , PURPOSE : te.va a true fta'1 1 f nl is tess 
2 than 02. 

3 
4 L<BEL 0< ( n -- 11.a'1 ) 
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5 HOC INX , OFF 118 LOA, 0 liB ACe, 
6 0 SP) STA. 1 SP) STA, 

7 TNEXT . 

8 
9 LABEL 0< YSAVE STY, 

10 0 118 LOY. 1 SF) LOA. MI 

11 IF, DEY. ENOIF. 
12 0 SF) STY , 1 SP) STY, 

13 YSAVE LOV, TNEXT, 

" " 16 LABEL ASS 1 SP) LOA. MI 
17 IF . SEC. 

" 19 

o 118 LOA, 0 SF) sac, 0 SP) 
o 118 LOA, 1 SP) sac, SP) 

20 ENOIF, TNEXT. 

21 
22 

" 1 <9 

o 
1 

2 
3 
4 

5 

6 

7 

8 

9 

10 
11 

" 13 
14 

" " 17 

( UMIN UMAX OMAX I 

l.ABEl UMIN 
2 SP) LOA, D SP) 

3 SP) LOA . 1 'PI 
IF, 0 'P I LOA, 2 

1 SPI LOA. 3 

ENOIF, IN)(, I NX, 

TNEXT, 

LABEL. UIMX. 
2 SP) LOA, D SP) 
3 SP) LOA, 1 'PI 
IF, 0 'PI LOA, 2 

1 'PI LOA. 3 

ENOIF. INX. INX. 

TNEXT. 

HEX 

eMf'. 
sac, e, 
sel STA. 

'P) STA. 

eMP, 
sse, He 
'PI STA. 

'PI STA, 

18 LABEL OMAX 1 SP) LOA . Ml 

STA, 

STA, 

19 IF, 0 liB LOA, C SP) STA. 1 SP) STA, 

20 ENOIF. 
21 TNEXT. 

22 

" 
sc~ " 150 

0 

1 
2 
3 
4 

5 

6 
7 

8 

9 

10 
11 

12 
13 

" 15 

4,806,916 
118 

5 PURPOSE: t.a". & true f\89 if n is lass 
6 than lero . 
7 

8 LABEL ASS ( n -- u 
9 PURPOSE: t •• va the unsigned (absolute) 

10 value of n. 

11 

" 13 

" " " 17 

" 19 

20 
21 

22 

" 
o LABEL UMI N ( ul u2 -- umin ) 

1 PURPOSE : ta.va the unsigned minimum ~t 
'2 u l and u2 . 
3 
4 LA6EL UMAX ( ul u2 - - um.x ) 
5 PURPOSE: .... ",. th. unsign.d maximum ~ t 

6 ul and u2. 
7 

8 LASEL OMAX ( n -- 0 In) 

9 PURPOSE: t •• ". th. e~.at.~ positi". 
10 1nt.9.~ comp.~in9 n wi th % .~~ . 

11 

12 
13 
14. 

15 

16 
17 
18 

19 

20 
21 

22 
23 

0 

2 
3 , , 
6 
7 , 
9 

10 
11 

12 
13 

" 15 
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4,806,916 

'" 

16 

17 

" " 20 

" " 23 

o , 11< QUE 1A ?S ) HEX 

2 LABEL 11< YSAVE STY, DEX, DEX. 
3 0 #8 LOY, CHAR LOA. MI 

4 IF. DEY. ENOIF. 0 SP) STY, 
5 1 SP) STY, VSAVE LOY, rHEXT. 
6 
7 LABEL aUE YSAVE STY, CODO LOA. MI 

8 IF, \ .Que JSR . ENOIF , YSAVE LOY, 

9 TNEXT . 

" 11 LABEL '''' (AGAIN?) YSAVE STY, 

12 DEX. DEX, 0 liB LOV. 

13 CHAR LOA, tab 80 OR liB eM?, eo 

14 IF, DEY, 07F AND, CHAR STA, ENOIF, 
15 0 SP) STY, I SP) STY . YSAVE LOY, 

16 TNEXT, 

17 
18 LABEL 15 (SEARCH FOR CHAR ? ) 

19 YSAVE STY. DEX. DE><, 0 liB LOY, 

20 CHAR LOA, ff 80 OR liB eM? CS 
21 IF. DEY. ENOlf, 0 SP) STY, 

22 I SP ) STY, YSAVE LOY, TNEXT. 

" 
SCI' II 152 

o 1E 10 HEX 

2 L.A8EL 1£ e<,PANO SELECTION? ) , YSAVE STY, OEX, OEX. o liB LOY, 

4 XFL,AG LOA. , liB CM?, EQ IF , OEY. 
5 o 5P) STY . , SP) STY . YSAVE lOY, 

6 TNEXT. , 
8 LABEL 10 ( DELETE FROM PATTERN? I 

9 YSAVe STY. DEX. DEX. 

10 0 liB LOY, CHAR LOA . 

ENDIF, 

11 del. 80 OR liB eM? , EO I F , DEY, ENOIF. 

12 0 SP) STY. 1 SP) STY. YSAVE l OY. 
13 TNEXT , 
)4 

" " " " " 20 

" " 23 

" " " " 20 

" " 23 

120 

o ~El ?K ( -- f\~~ 

1 PURPOSE : detect i f a key has been 
2 pressed . , 
4 LABEl?A ( - - n~~ ) 
5 PURPOSE: detect if ft ag~in" key has been 
6 pressed. 
7 true means ftTab" key pressed. 
8 this is the EOOE ~~gain" key . 
9 

10 LABEL?S -- Hag) 
11 PURPOSE: va \ id seerch for char~cter ( ? ) . 

12 true means norma\ character typed. 

" )4 

15 ,. 
" " " 20 

" 22 

23 

o LABEL 7E (-- flag ) 
PURPOSE: return true if both tex keys 

2 are being pressed. 
3 used to expend se\ection. 
4 forth equivale nt :?E XFLAG Cli 3 • ; 

5 
6 LABEL 10 ( -- 1\.ag ) , PURPOSE: return true if delete key ha s , been pressed. 
9 usad •• delet e from 'h. search pattern. 

" 1 1 LABEL OUE (-- ) 
12 PURPOSE: f et c h char~cter from keyboard 

" )4 

15 

" )" 

" " 20 

" " 23 

and p\ace in keyboard queue. 
a\so jump to the subroutine ~t 
keybo a rd uses COOO and .OUE. 

. aVEC 



4,806,916 
122 

'" O(MSG)HEX , 
121 

2 LABEL MSGO YSAVe STY, 0 liB LDA. Xl STA. 

J \ . MSeO OFF AND 118 LOA. 
4 \ . MSeO SWAB OFF AND 118 LOY, 
S XO STA, XO 1+ STY, 

6 0 liB LOY, 
7 XO JY LOA . TAY, 

e BEGIN, XO )V LOA, 80 _e ORA, 
9 CURR 1- ,Y STA, DEY, EQ 

10 UNTIL. 
11 XO JY LOA, TAY, AD .B LOA, 

12 BEGIN, CURR • Y STA, INY. 50 liB CPY. EO 

13 UNTIL. 
14 DEX. OEX. Xl LOA, aSP) STA, 
15 V$AVe LOY, 

o LABEL Mseo ( -- 0 ) 
1 ~URPOSE: puts signan message in CURRo 
2 p\.ace$' zero on the st.ilck, and then 
3 execut es DIS? (next word in dictionary ) , 
5 save v-reg. sat Xl to zero. 
6 store the address of . MSeO at XO. 
7 put length of .MSeO in V-reg. 
a sat high bit of each .Lement of .MSeO 
9 and store in CURR (excluding o;ount ) . 

10 put blanks aft,,. at the and at eUAR. 
11 " •• uas • zero on the stack. 

" 13 

" " 16 16 

17 17 
18 18 NOTE: next word (disCI) is executed 
19 19 i",""edt a te'..y atte,. thi.s wo,.d. 
W 20 

21 21 

22 22 
23 23 

sc" Ii 154 

o DISP ) HEX 

2 LABEL DISo YSAVE STY. 

3 0 SP) LOA. INX. INX. XSAVE STX. 

4 TAY. 1 liS LOA. UPDATE • Y STA. 

5 \ .0ISPO .Y LOA. XO STA, 

G \ .0ISPl ,Y LOA, XO 1+ STA, 

7 \ .SCRO ,Y LOA. Xl STA, 

B \ .seRI .Y LOA , Xl 1+ STA. 

9 COOl STA, C055 STA, 

10 4F liB LOX , 27 #6 LOY. 

11 BEGIN. 

12 CURR ,X LOA, Xl )Y 5TA. DEX, 

13 CURR ,X LOA. XO lY STA, DE)(, DEY. 

14 CURR ,X LOA, XI lY STA, OEX, 

15 CURR ,X LOA, XO )Y STA. OEX. DEY, 1.11 
16 UNTI L, 

17 CLIN LOA, XSAVE LOX, YSAVE LOY, TNEXT. 

" 19 

20 
21 

22 
23 

". 
o ( AUXIL ) HEX , 
2 LASEL AUXIL YSAVE STY. 

3 XSAVE STX. 0 liB LOX, 

4 8EGIN, UPDATE ,X LOA, NE 

5 IF, 0 #6 LOA, UPDATE . X STA, 

6 \ ,SCRO ,X LOA, XO STA. 

7 , 
9 

\ ,SCRI ,X LOA, XO ,+ STA. 

\ .0 ISPO ,X LOA, Xl STA, 

\ , OISPI ,X LOA, Xl 1 + STA, 

o L.AeEL OISo ( n -- ) 

PURPOSE; dist,.ibute text in CURR fa,. 
2 display . , 
4 ctaa,. keyboa,.d butfe,., set 50ft switch 
5 (COSS) . 

6 save x-,.eg. 
7 put stack aLement in y-,.eg. 
S sto,.e 1 1n UPDATE a,.,.ay. 
S put .OISP eLement into XO. 

10 put .SCRO element into Xl. 

11 sat x-,.eg fo" 79 (S41) columns, 
12 set y-,.ei fo,. 39 ($27l co lumns. 
13 take eve,.y othe,. element in CURR end 
14 sto,.e in position pointed to by .OISP, 

" " 
and the othe,. elements a nd sto,.. into 
the position pointed to by .SCRD. 

17 load e-,.eg with CLIN. 

18 "asto,.e x-,.eg. 
19 

20 
21 

22 
23 

D lASEL AUXIL ( -- ) 

1 PURPOSE: update screen/display etements. 
2 

3 save x- ,.eg. load x - ,.eg with ze,.o. 
4 it an eLement needs updatini (UPDATE 

• 
6 

.,.,.ey) than cte.,. UPDATE eLement . 
store .SCRO eLament in XO and .0ISPO 

7 element in Xl. 

8 .ttend to modem 1f necessa,.y . waiting 
9 10,. e019 elimi nat es sc,.een flicker. 



10 

" " " 

123 
BEGIN, C019 LOA. PL 
UNTIL. ROM? LOA. HE 
IF , COOO STA, 

ELSE . COOl LOA. 
14 ENO IF , COS4 ST", 27 liB LOY. 
IS BEGII'{, 

16 XO ) '( LOA, XI IY ST". DEY, 
11 XO J Y LOA, XI )Y ST". DEY. 
18 XO lY LOA , XI lY STA, DEY. 
19 XO )Y LOA, XI lY STA, DEY. Ml 

20 UNTIL. 
21 EHOIF, INX, 18 lie CPX, EO 

22 UHTI L. XSAVf: LOX . ,(SAVE LOY. THEXT . 

4,806,9 16 
124 

10 cl .... keybo.rd stroba . ut lOft 
11 switch (COS4). 
12 nt Y-""Sj to 39 (52?) . 

13 move ,tamants from .SCRO to .OISPO . 
I. attend to modem 1f n.e ...... y. waitins 
15 101' C019 .li~in.t •• • c .... n fli ~k .... 
16 .... tor. x- rag. 
17 
18 

" 2. 
21 

22 
23 23 

Icr ~ 156 

• LEXLE~ ROM? ) HEX 

2 I,..AEIEL LEXLEH - DEX . OEX, 
3 0 lie LOA, SP) STA, 

4 PATT LOA. 0 SP) STA, TNEXT. , 
6 LABEL ROM? DEX . DE><. 

7 ROM? LOA. 0 SP) STA. 
8 ROM? \. LOA , I SP) STA. 
g TNEXT . ,. 
" " " " " " 17 
18 

" 2. 

" 22 

" '" o ( SErOISP CLEAR SIGNON FLUSH ) HEX 

2 LABEL SETDISP 
3 COOl Sf A, COSI LOA, COS4 LOA, 
4 COOO STA, COOF STA. TNEXT. , 
6 T: CLEAR CORR 50 AO FILL 
7 DO I OISP LOOP AUXIL : 

• 
9 T : SIGHON MSGO 18 I CLEAR ,. 

II ( FLUSHES KEYBOARD BUFFER 
12 T: FLUSH 

" .. 
" ,. 
" .. 
" ,. 

o CHAR TO 
OIN OOUT TO 

OCCIOC!: 

o LASEL LEXLEN ( -- I'! 

I PURPOSE : put t.l'!gth of ••• rch p.tt.rl'! 
2 Ol'!to 
3 to .. th , 

the .t.ck. 

S LABEL RDM? ( -- I'! 

LEXLEN PATT C! ; 

6 PURPOSE : the returl'!.d ..,.tu. i. us.d to 
? d.t.rmin. wh.th.r the di.k ".rsion or 
8 th ... om .., .... i on of Swyft i. b.il'!g 
9 u •• d: diff .... nt FRA~~ENTS . .. . u •• d 

10 d.p.f\din9 on the .., ... sion . 
II the "atu. i. z.ro if u.i ng tha di.k 
12 " .... ion. 
13 forth .qui"ahnt : ROM? ROM? CS ; 

" " ,. 
" .. 
" 2. 

" 22 

" 
o LABEL SETOISP ( -- I 
1 PURPOSE : adju.t di.pt.y switche •. 
2 
3 COOD 80 cotu~n dispt.y on 
4 COOF att.rn.t. ch.racte" set on 
S COS1 t.lO; t iliad. on 
6 CDS4 peg. 2 off, main lIIemary 
7 

8 T: CLEAR (a b 
9 PURPOSE: ct •• ,. scre.n U".s a to b-I . ,. 

11 T: SIGNON ( -- I 
12 PURPOSE: ctear .creen, disptay· messaie. 

" 14 T: FLUSH ( - ) 
15 PURPOSE: ttu.h Swyft (CHAR, OOUT, 
16 DIN) and Appt. (COlO) k.yboard buffers. 

" .. 
" 2. 



21 
22 

" 
SCI'". 158 

125 

o . 4OCOL . MOH ABOOT ) HEX ;$ 

4,806,916 

21 
22 

" 
o 

I I 
2 FRAG .40c0L 2 

3 C05l LDA . CODE STA. 3 

" C056 LOA . coDe STA. A-

S COS4 LOA. coao STA. 5 
6 FO liB LOA. 36 STA, 6 
7 FO liB LOA . 37 STA, 1 

8 FF liB LOA . 32 STA, II 
9 0 liB LOA, 24 STA . 25 STA, RTS , 9 

10 10 
11 LABEL "BOOT \ .'l0COl JSR , 11 
12 0 liB LOA , 3F4 STA, 39E STA, 3EO JMP, 12 
13 13 
\4 14 

15 15 
16 16 

17 17 
18 18 
19 19 
20 20 
21 21 

22 22 
23 23 

IS' 
o . MON ) HEX ;5 o 

I 

2 copy taltt & va,.l.b\.s to main r ..... ) 2 
3 FRAG .MON \ .• OeOl JSR, FFF8 LOA , EO 3 

" IF , 3C STA, 30 STA, 42 STA, 43 STA. A-

S fOOT LOA, 3E STA. 5 
6 eBOT 1+ LOA. 3F STA, 
7 CLeo ell! JSR. 
8 BEOT LO ..... 3C STA , 42 STA , 
g BEOT 1+ LOA, 30 STA, 4 3 STA. 

10 FF lOA, 3E STA. 

11 SF liB LOA, 3F STA. 
12 CLeo e ll' JSR, 

13 ENOIF, <MON> J MP , 

" IS 
\6 
11 

" " 20 
21 
22 

" 
ser II 160 

, 
7 

• , 
\0 

\I 

" \3 

" IS 
\6 
11 
\8 

" 20 
21 

" " 
o 0 

I 

2 2 
3 3 , , 

126 



5 , 
7 

• 
9 

10 

11 
12 

13 

14 

15 

16 

17 
18 

" 20 

21 

22 
23 

161 

0 ( <SCR> ) 

127 

HEX 

4,806,916 

5 , 
7 
8 
9 

10 

11 
12 

13 

" 15 

16 

17 
18 

" 20 

21 

22 
23 

o FRAG .seR 

128 

2 
3 
4 

5 , 

FRAG . sell. 
BEGIN. 27 

o 118 LOX, .. LOY, 

, PURPOSE: 1rom XI to XO, mav a 40 bytes 

2 at il time. for 24 'Un •• of the s.::r ..... 

3 

7 

8 

9 
10 

11 
12 

\ .DlSPO .X LOA, XO ST .... , 
\ .DISPO ,. .X LOA, Xl ST ..... 

\ .DtS?1 .X LOA, XO 
" 

ST"". 

\ .CtSPl ,. ,X LOA. Xl ,. ST", 
BEGIN, Xl lY LOA, XO lY STA, CEY, 

XI lY LOA, XO lY ST ..... DEY. Ml 

lltrrlL. 
UNTIL. 

INX, 
RTS, 

17 liB CPX, EO 

, 
5 , 
7 
8 

9 

10 
11 

12 

13 13 
14 14 

15 15 

16 16 

17 17 

18 18 
19 19 

20 20 
21 21 
22 22 
23 23 

scr II 162 

o SCROLL ) HEX 
1 

2 l.A9EL SCROLL -YSAVE STY, 

3 XSAVE STX, 0 liB LOY, 

4 CLIN DEC, TOP INC, EO 
5 , IF . TOP \+ INC, 

BEGIN. WNCO ,. ENOIF, 

,Y LDA. WNOO .Y 
7 

8 

9 
10 
11 

WN01 1+ .Y LOA, WHOl ,Y SrA, 
WN02 

" 
.Y LOA, WH02 .Y STA, 

WNOJ 
" 

.Y LOA. WN03 .Y STA. 
INY. 17 " CPY, EQ 

UNTIL. COOl ST .... , 

12 COSS STA. \ .SeR JSR, 
13 BEGIN, COl9 LOA. PI. UNTIL. 

\ . COS4 LOA, \ .SeR JSR, 
15 XSAVE LOX, YSAVE LOY, TNEXT. 

51A, 

o LABEL SCROLL 

PlJRPOSE: scroll. the text up if you are 
2 on the t.ast c:harac:ter of the dlsp1.ay 
3 window . 
4 

5 , 
7 

• 
9 

10 

11 
12 

13 

14 

15 



4,806,9 16 
130 

'" 

129 

" 17 

" " 20 
21 
22 

" 
0 .ON/OFF .ON ON OFF ) HEX 

FMC . ON/OFF VPOS LDY. 
2 \ .DISPO ,Y LOA. XO STA. 
3 \ .0IS?1 • Y LOA, XO 1+ STA. 

4 BEGIN, C019 LOA, PL 
5 UNT I L, XPOS LOY, BANK LOA, EO 

6 IF, COOl STA, COSS STA, 
7 ELSE. ROM? LOA. HE , 
9 

" 
IF, COOO ST.o\, ELSE. COOl LOA, ENDIF, 
COS4 STA. ENDIF, RTS, 

, 1 FRAG • ON YSAVE LOV, 

12 LABEL ON VSAVE STY, \ .ON/OF F JSR, 

13 XO lV LOA, OFf '8 eMP, NE 
14 IF, SAVECHAR STA, OFF .8 LOA, 
IS XO IY STA. ENOIF. 

" 17 

" " " 21 

" " 
o FMG .ON/OFF ( -- ) 

PURPOSE; ca\cut.tes cu~so~ posi~ion. , 
3 XOa.dd ~.S$ 01 beginning of d isp\ay tl~. 
4 picks up ch.~.ct.rs from the modam 
5 ptacing them into the modem que 
6 regY"YPOS 
7 sets the proper ram vldao bank , 
9 

" " " 13 

" 15 

1S ROM? LOA, NE 16 
17 IF. COOD STA. ELSE, COOl LOA, ENOIF, 17 
18 COS4 STA. YSAVE LOY, TNEXT, 18 

" 20 LABEL OFF YSAVE STY. \ .ON/OFF JSR. 

19 

20 
21 SAVECHAR LOA . XO JY STA . ROM? LOA. NE 21 

22 IF. COOO STA. ELSE. COO l LOA. ENOIF. 22 

23 C054 STA . YSAVE lOY. ,NEXT. 23 

scr II 164 

0 <CURSOR> HEX 0 , , FRAG . CURSOR -XO STA. XO I. STY. , , 18 liB lOY. , 
4 BEGIN. OEY. 4 
5 XO LOA. '"00 • Y CMP ; 5 
5 XO ,. LOA. ,"0> . Y sec. CS 5 
7 UNTIL. "' 7 

• IF. XO lOA. GAP SBC. SEC. , 
9 ELSE. XO LOA, 9 

" ENOI F , WHOa, Y sec. YPOS 5TY. " " .A LSR , XPOS STA, o liB LOA, 0 liB ADC. " " BANK STA , BlO LOA, eTR STA, " " BlO ,. LOA, eTR. ,. STA, RTS, " " " " " " " " " " " 19 " 20 20 

" " " " 23 23 

FRAG ON ( -- ) 

P1JR.POSE: ,ava Y-rag batora doing .CN 

FRAG .ON (--) 

PURPOSE; disp~ay cursor on screen . 

do tha fot~owing if tha c haractar on 
tha scraan 1s not a dat character: 

put del cha~act.~ on screen (in to ram ) 

( U ttl. chllckll~board). 
saving cu~rant charactar in SAVECHAR 
tu~n ~.gula~ ram back on. 

FAAG OFF (--) 

PURPOSE: turn cur sor off. 

put cha~.ctar on screen (into ram) 

turn regular r&m back on 



131 
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16' 
a ( RENCIJR ) HEX 

1 LABEL RENCUR YSAVE STY, BECT LOA, 

2 BEQT 1 + LOY, \ • CURSOR JSR, sec. 
3 WHOO ,Y LOA, BEDT sac. Xl STA, SEC, 

4 WHO! ,Y LOA, BEDT 1+ sec. Xl ORA, eo 
5 IF. EOS ,+ LOA, Xl ,+ STA. 0118 LOY , 

6 EOS LOA. eo IF. XI 1+ DEC, ENOIF. , 
8 , 

1 liB sec, XI ST ... , XI IY LOA. 

20 liB CM? CS 

'0 

If. 'fPOS LOY, YPOS oec, SEC, 
eos LOA. WNOO 1- .Y sec. 

" " 
.A LSR. XPDS STA. 0 liB LOA, 0 '8 AOC. 
BAN~ STA. 

132 

o FRAO . CURSOR -- ) 
1 PURPOSE: ca\.cuh. tas cursor posi tion 
2 given address in regs A,Y . 

3 
4 output: 
5 XO-addrass 
6 YPOS_l.ln. number 
7 XPOS .. co1.umn number divic!ed by 2 

8 SANK"co1.umn number (even or odd) 
9 CTR-b1.inkin9 rate countar val.u. (aLa ) 

'0 
11 l.oClks in window tab1.e for entry that 
12 is \.ass than or aqua\. to that address 

13 ENOIF, ENDIF. 0 liS LOA. !'{ARROW ,+ STA, 13 

14 NARROW STA, XPOS LOY, W!2 CPY , CS 14 

15 IF. XPO$ STA. YPQS INC, ENOIF. IS 
16 BEDT LOA, YPOS LOY, ~oo ,Y Co'"p. eo 16 

17 IF. BEQT ,+ LOA . 'NN01 ,Y CM?, EO 17 

\8 IF, BEGIN. WHOO 1- ,Y LOA , 18 
19 WHoa ,'1' CMf>, HE IF, \ .01'4 JM?, ENDIF, 19 

20 WNOt ,Y LOA. WHOt 1- .Y eM?, HE 20 

21 If. \ . ON JMP. ENDIF, DEY, ypes DEC. 21 

22 AGAIN, 22 
23 ENOIF, ENOIF, \ .ON JMP. 

SCr If 166 

° , LEXCUR 1 HEX 

2 tASEL LEXCUR - YSAVE STY, 

3 a liB LOA, LOCAL1 OUP 1+ STA, STA, 
4 OFF liB LOA, HARROW OUP 1+ STA, STA, , 
6 , 

EOS 1+ LOY, ,OS 
IF, DEY, ENOIF, , .CURSOR JSR, 

LDA, ,a 
0 .. sac, 

8 

• 
o liB LOY. XO lY LOA , H liB CMP, 
IF, xo 1+ DEC , DEY, XO )Y LOA, 

10 XO 1+ INC, 20 liB CMP, CS 

11 IF, SEC, YPOS lOY, NE 

,a 

12 IF, WHOa ,Y LOA, DEY, WHoa ,Y SBC, 
13 PHA, SEC, 
14 WH01 1+ ,Y LOA, WNOI ,Y SBC, 
15 OFE liB AND, NE 
16 IF, PLA, CLC, GAP SBC, PHA, ENDIF, 
17 PLA, WIOE CMP, HE 
18 IF, YPOS STY, .A LSR, XPOS STA, 
19 0 liB LOA, a liB AOC, BANK STA, 
20 ENOIF, ENOIF, ENOIF, ENOIF, 

21 \ .01'0 JMP, 

" 23 
16' 

° , 
3 

• , 
6 , 
8 

• 

" 
a LA8EL RENCUR (--) 

PURPOSE: put a "fat" cursor on screan. 
2 "Fat" means a checkerbClard on cha racter 
3 .nd. highlight to the left. 
A 

5 c.lcul.ates cursClr position from BEOT 
6 if cursor is at beginning of Une 
7 1.ook.t 1.ast cha ractar in s a lection 
8 it it isn ' t a con tro l char .. etar 
9 place the bUnker on the Une above 

10 whera the next ch.raetar will go 
11 if it is • control character 
12 pleca the blinker at the beginning 
13 01 the next lina 
14 set LEXXEO to zero: 1at cursor 
IS If cursor is in last disp1.ay positio ... 
16 placa b1.inkar at beginning ... ext 1.ine 
17 »» ,.,.,. why i s n't BANK set? *** «« 
18 if cursor is at baginning of Une 
19 and just fo1.lows an implicit page brk 
20 than: pl.ace the bUnkar at tha 
21 implicit pa9a braak, in tha first cen 

" 23 

a LABEL LEXCUR (--) 
1 PURPOSE: put a "thin" cursor on tl1a 
2 charactar. "Thin" means a checkarboard 
3 and a highlight a1.t a rnata on the s ama 

" charactar . , 
6 sat LEXXEO to -1: thin cursor 
7 ca1.cu1. .. ta curs or position from E05- 1 
8 it charactar is an axp\.icit paga bra ak 

9 a"d pravious charactar is normal 



'0 

" '2 

" ,. 
" " " " ,. 
20 
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'0 

" " " ,. 
" " " ,. 
" 20 

21 21 
22 22 
23 23 

scr 11 168 

o 0 

2 2 

3 J 
4 • 

5 5 
6 , 

7 7 . , 
9 9 

10 10 

11 11 

12 12 
13 13 
14 14 

15 15 

16 16 

17 17 

18 18 

19 19 

m W 
21 21 

22 22 
23 23 

169 

134 
and .not first Un. in disp'lay 
and previous 'line isn't ful l 
caLculate XPOS by subtracting 

tow order bytes in window tabla 
it previou s lin. s tarts be low g&P 

(hig" ordar difference isn't -2 ) 
than: subtract GAP from window ditf 

(fix •• Md.L~ bug: 9Jan85) 

then: pt.~e btinker on previous tina 

o FLIP FLIP/TR1M SfL BOW ) HEX o T : FLI P ( shrt ten ! 't.en2 - - ) 

2 STR LEN! LENZ 
3 T: FLIP 
4 ROT >R 20UP + R8 SWAP REVERSE 

5 R@ OVER REVERSE 
6 R> + SWAP REVERSE : 

7 
8 ( STR LEN! L5N2 LEN3 

9 T; FLIP/TRIM 
10 ZOUP SWAP >R >R + + OVER >R REVERSE 
11 R> CUP R! REVERSE 
12 R> + R> REVERse; 

" 14 LABEL SEL SEC. OEX, OEX, 
15 eos LOA, BOS sac, 0 SP) STA. 

16 EOS'+ LOA, BOS 1+ sec, 1 SP) STA, 

17 TNEXT . ,. 
19 LABEL BOW DEX. OEX, 
20 WNDD LOA, 0 SP) STA. 

1 PURPOSE: from start, swap the bytas so 
2 that the positions of lengthl and 
3 ~ength2 are swappad. 

• 
5 T: FLIP/TRIM start tent l..an2 l..en3 -- ) 
6 PURPOSE: .to re ~ut. 
7 
e T : SEL ( -- EOS-805 
9 PURPOSE: raturns langth of sala~tad 

10 taxt. 

" 12 T: BOW 1 - - addr ) 
13 PURPOSE: returns addrass of beginning of 
14 display window. 
15 

" " " " 20 
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" " " 
WHO! LOA, 1 SP) STA. TNEXT. 

sel" II 170 

o ( ?BLINK ?L9LINK 7LEXXED ) HEX 
1 

2 T: ?BLINK - 1 eTR +TO eTR 
3 I F eTR BlI CIRTY 0- IF U2/ U2/ ENOIF _ 
4 IF OFF ENDIF 
5 ELSE ON , 
7 

• 
alC DIRTY 0 - IF U2/ U21 ENeIF eTR TO 

ENOIF ; 

9 T : ?L8LINK SEL 2 U< IF ?BLINK ENelF 
10 

11 T, ?lEXXeo NARROW 
12 IF -I BEOT >TO ESCT 1- e@ BEOT C! 
13 -1 EOS +TO -, faDT +TO 

" -1 BOS +TO 
15 o NARROW TO 

" ENOIF , 
17 
18 
19 

20 

" " " 171 
0 ( . WRAP ) HEX 

2 FRAG . WRAP SEC , WR LOA, 'fWAAP sec. 
3 XS STA. WR ,+ LOA , 0 'B sec . 
4 X5'+ Sf.4., VWRAP LOY, er .9 LOA , 
S BEGIN . X5 lY CMP. C5 
6 IF, EQ IF , INY, ENDIF. 
7 TVA, YWRAP sec, we 5T.4.. EO 

8 IF. we INC . ENDIF. RTS. 
9 ENOIF, I NY, Ml 

10 UNTIL. 20 ' B LOA. WIDE LOY, 
11 DEY . WR )YCMP. NE 

12 IF . INY, 
13 BEGIN. DEY, MI 

" 15 

" 
IF. WIDE LOA. we ST.4., RTS. 
ENOIF . WR lY CMP, EO 

UNT I L. lNY, we STY, RTS, 
17 ENOIF, DEY , WR lY CMP. eo 
18 IF. Wloe LOA, we ST.4. , RTS. 
19 ENOIF. 
20 

" " " 
$CI" II 172 

o • WRAP •.• WRAP aMP ) HEX 

2 WIOE lOY, WR - )Y CMP, EO 

3 IF, DEY, DEY, 
4. 8Eal~, DEY, MI 

136 
21 

" 23 

D T: 78LI~1( ( __ 
bUnk cursor 

1 PURPOSE: togg1.a 10,.. tha cu,.. .. o,.. to ma ka 
2 it bUnk _ 

3 if the h.t it not dl,..ty than bUnk tha • cu,..so,.. at 4 timas 
5 dac,..amant eTR. 

6 whan it i, Bl l , tu,..n b1.inka ,.. off. 
1 wh.n It i .. 0, tu,..n bUnka,.. on 
8 and set CTR to 8LO. 

• 
10 T: 1l8lINI( ( __ ) 

11 PURPOSE: 1f l.als than two cha,..acta,..s are 
12 la1.aehd, bUnk cur- ao,.. , 
(3 

14 T: ?lEXXEO ( __ 

15 PURPOSE : 1f lEXXEO i. trua than ~ove 
16 a ehar actar from ESOT 1- ae,..os .. g.p 
11 naw SeOT . to 

18 

19 

20 

" " 23 

o FRAG .WRAP ( --) 

1 PURPOSE : givan characta,. at wrap 
2 add"'as" (WR) ,..atu,.." w,..ap count ( We ) 

3 10,.. 'lina. 

• 
5 X5+YWRAP initia1.'ly aQual to WR. 
6 UNTI L aitha,.. a c,.. er f f Or and of 'lina 

7 if a e,. 0'" f1 
a 1f a c,.., inc,...ma nt count by on. 
g incr..".nt Wrap count by count 

10 11 wrap count is 0, incram.nt to one 
11 a.it 
12 ''lsa inc,..am.nt eount. 
13 1f tha,..a a,... 1 0,.. 2 b'lanks at and of 

14 'lina than w,...p the 'last wo,.d by 

15 d.c,.am.nting until a blank ,is found, 
16 inc,...m.nt to f1,.st cha,..acta,. of wo,.d, 

" and . :dt, 
18 if tha 'lin. 1 .. ful 'l 

19 
20 
21 

of b'lanks o r 
'lina cha,.aet.,..s th.n do not wrap 

( la, we s.t equal. to WIDE ). 

" 23 

o LABEL WRAP ( -- ) 
PURPOSE: ea'l'l .wRAP, 

2 

3 FRAG SMP ( --

4 PURPOSE: add the w"'.p count to the wrap 
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, , IF, WICE ~DA. we STA, RT5, 
ENDIF. VIR 1Y CM~. eo 

7 UNTIL, 1HY, we STY, RTS, 
a ENDIF, WIDe LOA, we STA, RT5. 

9 
10 LABEL WRAP YSAVE STY . 

11 \ .WRAP JSR, YSAVE LOY , TNEXT, 
12 

13 FMG 8MI' CLe. 

14 we LOA. WR ADe, VIR STA, cs 
15 IF, WR 1+ INC, ENOIF, 
16 EeOT c. ... P. VIR ,+ LOA, E80T ,+ S8C, He 
17 IF. RTS, ENOIF, 
18 WR LOA, BEOT eMP. 

19 WR 1+ lOA, BEOT 1+ S8C, NC 

20 IF, WR LOA, GAP ADC, WR STA. 

21 WR 1+ LOA , GAP 1+ ADC, WR ,+ STA, 

n ENOIF. RIS, 

23 

173 

o LOCLIN 1 HEX 
1 
2 LABEL LOCLlN YSAVe STY, 
3 0 51') LOA, XO ST". 

4 I SP) LOA, XO 1+ STA. INX. INX, 

5 PAGES LOY. lHY, 
6 BEGIN, OEY. 
7 XO LOA, PGS2 • Y eMP. 

8 XO 1+ LOA, PGS3 ,Y sec , CS 
9 UNTIL, PAGEII STY. 

10 PGSO.Y LOA, WR STA, 

11 PCSt. Y LOA, WR 1+ STA. 
IZ XO LOA, PGS2 ,Y S8C, LINREL STA, 
13 OfF liB LOY, Xl STY. 

14 BEGIN. X3 INC, Xl LOA, llNREL eMp, HE 
15 IF, \ .WRAP JSR, \ 8MI' JSR . CLe, 
16 COOO LOA. NIl IF. \ .QUE JSR. ENOIF. 
17 ENOIF. CS 
19 UNTIL, 
19 WR LOA, UNAOR STA, 
20 WR 1+ LOA, LlNAOR 1+ STA. 
21 YSAVE 'LOY, TNEXT , 

" 23 

$cr • 
o 
1 

'" LOCCHR ) HEX 

2 lABEL LOCCHR ' YSAVE STY, 
3 0 SP) LOA, XO STA, 
4 1 SP) LOA, XO ,+ STA, INX. INX. 
5 PAGES LOY. tHY. , 
7 

BEGIN. DEY, 
XO LOA . PGSO • Y CMP. 

8 XO'+ LOA. PGS' .Y sec , CS 
9 UNTIL. 

10 PGSO. Y LOA. WR STA, 

11 PGS, .Y LOA. WR 1+ STA. 
12 PGS2.Y LOA. LINE~ STA. 
13 PGS3.Y LOA. LINEII 1+ STA. 
1 4 PAGE~ STY. 0 liS LOY. X3 STY. 
15 BEGIN. X3 INC. \ .WRAP JSR. 

138 
5 addrass. if ESOT < wr ap address < BEOT 
6 the~ a~so add the CAP to the wrap 
7 address. 

• 
9 add ... rap count to wrap addrass. 

10 if tha ~ew wra p address axceads 
the~ ex i.t, " 

ESOT 

12 other ... lse if ~ew wrap add re ss is 'less 

" than BEOT 
'4 then add gap to tha ~ew wrap a ddress. 
15 
16 
17 

IB 

" 20 

" " " 
o lABEL 2 . LOCLlN (Una- number - - ) 
1 PURPOSE: give n cumu~ative 1. ina numbar 
2 raturn ... ith LINREL. LINAOR. and PAGE. 

3 for t hat 1.ina-numbar. 
4 

5 store 1.i~e~ in XO. 
S s tore tota1. II of pag,s in V-reg. 
7 seerch backwards i n page table trom 
8 y-reg 1+ u~ti1. the page is found tor 
9 the 1.i~a add res s 1~ XO. 

10 star. this pagell (y-reg) in PAGEII. 

11 star. the address of the page i~ WR. 
12 catcuh,te offset within page (LlNREL) . 
13 . WRAP this page unti1. Un. LlNREL. 
14 8MPing across gap if nacessary. 
IS attend to key que ue if necessary . 
16 star. wrap addrass for the beginning ~f 
17 the ti~a co~tai~ing the tine-number 
18 1n LINADR. 

" 20 

" " 23 

o LABEL 2. LOCCHR ( character- address -- ) 
1 PURPOSE: given an address for a 
2 character in taxt this word then 
3 raturns PAGE •• LlHAOR. LIHREL and LINE. 
4 ... here the address wa s found. 
S 
6 stor e address in XO. 
7 toad y-reg with totat II of pages ( ~AGES ) 

8 search backwards in page array for wrap 
9 address that contains the va1.u. in XO. 

10 when 1t 1s found then update WR and 
l' LlNEIi f rom page table. 
12 store y-reg in PAGEII. 

13 wrap 1.ines and bump across gap if 

14 naCeSSilry. 
15 update LINAOR. LINREL . LINEII . 
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" COOO LOA, 1141 IF. \ . QU' JSR • 

" WR LOA, X2 STA , 

" WR 1+ LDA. X2 ,+ STA. 

" \ BMP JSR, SEC . 
20 WR LOA, XC sec, X4 STA, 

" WR 1+ LOA . XO ,+ sec, CS 
22 UNTI L . 

23 

'" o ( lOCCHR, ) HEX 
I 
2 X4 ORA, Ea 

3 IF, WR LOA. WR ,+ LOY, 
4 ELSE . X2 LOA, X2 1+ LOV, X3 OEC. 
5 ENOIF. 
6 LINAOR ST". llNADR 1+ STY. 
7 X3 LOA . LINREL STA, CLeo 
8 LINEII ACe, LINE" ST". CS 
9 IF , LINE' 1+ INC, ENDIF , 

10 YSAVE LOY. TNEXT. 

II 

" IJ 

" " " " " " 20 

" 22 
23 

,er II 176 
o WCIt WRe WRr REWINOOW ) HEX 

I 

2 LABEL wee OEX, DEX. 
3 we LOA, aSP) STA, 

4 0 liB LOA, 1 SP) STA, TNEXT. 

• 6 LABEL WRe OEX. DEX, 
7 WR LOA, 0 SP) STA. 

B WR 1 + lOA, I SP) STA , TNEXT, , 
10 LABEL WRI 0 SP ) LOA, WR STA, 
" 1 SP) lOA. WR 1 + STA. 
11 INX. INX . TNEXT . 

" 14 LABEL REWINOOW Y$Ave STY , 

15 0 SP) lOA, WHDO ST", 
16 1 SP) LOA. WHOl STA. INX , INX. 

17 0 liB lDA, OLlN STA, 17 liB LOY, 

18 BEGIN , WHoa .Y STA , 'MlOl ,Y STA . 
19 DEY, EQ 
20 UNTIL, YSAVE LOY, TNEXT, 
21 
22 

" 

4,806,9 16 

ENOIF, 

o 
I 

2 , 
• 
5 
6 
7 
8 , 

10 
II 

" IJ 

" " 16 

" " " 20 

" 22 
23 

140 

" " " " 20 

" 22 

23 

o LABEL WCI (-- n ) 

1 PURPOSE; r.t urn tha wrap eount . 
2 
3 LABEL WRe (-- n ) 

4 PURPOSE : raturn tha wrap addrass . 

• 
6 LABEL WR! ( addraa. -- ) 
7 PURPOSE": stora tha addru. from tha 
8 staek into tha wrap addras s . , 

10 LABEL REWINOOW ( addr ... -- ) 
11 PURPOSE: initial-h.a th. window tabta. 
12 sat up first Una on sera an with 
13 addra .. on st.ek (WNOO,WNOI wi th tha 
14 Y-ra" . 0 ). 

15 put uroas into r.st of th. WHOO . VINOI 
16 

17 

atamants (Y-r.g 

to 1). 

18 ehar OLIN . 

" 20 
21 
22 

" 
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o ( FIXENO ?SCROLL ENOSCREEN? AFTERGAP ) 
1 HEX 

2 
3 T: FIXENO 
4 BeeT EOT 

5 IF -1 SECT +TO Ie seCT C! ENOIF 
6 
7 T: 1SCROLL ellN 18 • 

8 IF WR8 EDT U< CUP 0-
9 If DROP NARROW 0- ENOIF 

10 IF AUXIL SCROLL ENDIF ENOIF 

" 12 T: ENOSCREEN1 
13 WR8 SECT . IF ?SCRDLL ENOIF ,. 
15 LABEL AFTERGAP 

16 ellN LOA, 0 116 
YSAIIE STY, 

sec. OLIN STA, 
17 DEX. DEX, 0118 LOY , 17 liB c..,.P, HE 

18 IF, DEY, EHDIF. 
19 0 SP) STY . 1 SP) STY. YSAVE LOY, 

20 TNEXT, 

" 22 
23 

sct' II "78 
o XYHEXT YHEXT STOP? ) HEX 
1 
2 FRAG XYNEXT XSAVE LOX, 

3 FAAG YNEXT YSAVE LDY, TNEXT, 

4 ;5 
5 LABEL STOP? 

6 DE><. DEX. 0 liB LOA, 
7 0 SP) STA, 1 SP) STA, 

8 C061 LOA. C062 ORA, MI 
9 IF, TNEXT. ENDIF. 

10 0 SP) DEC, 1 SP) DEC. 
II Tees 1+ LOA, WR ,+ CM?, 

12 TEes LOA, WR S8C. He 
13 IF, TNEXT. ENOIF, 
14 

15 
16 

17 

18 

19 
20 

" 

MaIN LOA, MQOUT CMP, 

IF, TNEXT, ENOIF, 

CHAR LOA, d. t 80 OR 

IF, THEXT, ENOIF, 

CHAR LOA, tab 80 OR 

IF, LEXXING LOA, EO 
IF, TNEXT , ENOIF, 

ENOIF, 

HE 

" 
" 

22 0 SP) INC , 1 SP) INC, 

23 THEXT. 

179 

eMP, 

eMP, 

o ( SAVEPAGE NEXTPAGE ) HEX 
1 

EO 

es 

2 LABEL SAVEPAGE ( -- ) YSAVE STY, 

3 LeT LOY , Ea 

4 

S 
6 
7 

8 

9 

IF, PCT LOY, 

WR LOA, paso 

WA 1+ LOA, PGS I 
,Y STA, 
.Y STA, 

LeTA LOA. PGS2 ,Y STA. 
LeTA 1+ LOA. PGS3 . Y STA, 

ENOIF, YSAVE l OY, TNEXT, 

o T: FlXENO (--

PURPOSE: if tne last character of text 
2 was d.let.d th.n replaca it with 
3 anotner fo rm f.ed character. 
4 

5 T: ?SCROLL ( --
6 PUAPOSE: scrotl the display. 
7 scroll on. lin. UP 

8 if the current lin. i=; 18 and 
9 if tn. wrap eddress <. EDT 0 ... 

10 if wrep eddress .. EDT and you did not 
11 lex to the end . 

" 1 3 T: ENOSCREEN? ( 

14 PURPOSE: scroll display until 
15 .dd ... . ss aqu.ls the BECT. 

" 17 lABEL AFTERGAP (-- n.g 

wrap 

18 PURPOSE: is current line offsc .... en? 
19 sat OllN .. ClIN-l. 

20 if OLIN is not the last line th.n the 
21 flag is tru • . 
22 otherw ise OLIN is the tast line and the 
23 fl.g is fals •. 

o 

2 

3 

4 

5 
6 
7 
8 

9 

10 
11 

" 13 

14 

15 

16 
17 

18 

19 

20 
21 
22 
23 

a lABEL SAVEPAGE ( - - ) 
I PURPOSE: if the tin. CQunt for the.' pag8 
2 (LeT) is % .... 0 th.n updah a p ..... in tn . 
3 p .. g. t abl •. 
4 
5 INPUTS: LCT peT WA LCTR 
6 OUTPUTS: ?Gsa POS1 ?GS2 POS3 
7 
8 NOTE: praviously called PAOEeOUNO. 
9 



" " ,s 

" " LASEL NEXTPAGE 

" YSAVE STY. FF 'B 

" BEGIN , 

t6 aeGIN, IHY, 

" AOO JY LOA. 
18 BOO lY LOA, XO 

" UNTIL. YO STY, 

20 a liB LOY, XO lY 

" UNTIL. o .6 LOA, 

143 

add,. - - page# ) 

LOY, 

XC STA, 0 SPi eM?, 

" 
STA, SP) sac, 

LOX, " liB C?X, EO 

SP) STA. 

4,806,916 

Ne 

to 

" 12 
13 
14 ;5 

IS 

144 

16 LABEL NEXTPAGE ( addr -- pagell ) 

" 18 this is part of Jonathan's routine to 
19 sp.ad up tha upd a ti ... g of the p .. ga tabla 
20 

" 22 YO LOA. D SP) STA. YSAVE LOY. TNEXT. 22 

" 
se .. # 180 

o PAGEWRAP) HEX ; S 
I 

2 LAaEL PAGEI'IRAP ( --

3 BEGIN, \ .WRAP JSR, 
YSAVE STY, 

4 LeT INC, CLC, we LOA, HE 

5 IF, WR ADC. WR STA, CS 

6 IF, WR 1+ INC , ENOIF . ENOIF. 

7 0 liB LOY. WR )Y LOA, 11 Ita eM?, eo 

8 IF, UfY. WR INC, CS 
9 I F , WR ,+ INC, ENOIF, 

10 ELSE, LeT LOA. LONG CMP. EO 
11 IF, INY , ENOIF, 
12 ENOIF, DEY, EO 

1 J UNTIL . 

14 peT INC, CLC, LeT LOA, LeTR ACe, CS 

15 IF, LeTR 1+ INC , ENOIF, 
16 0 lie LOA, LeT STA, YSAVE LOY, TNEXT . 

" 18 

" 20 

" 22 

" lBl 

o ( NOTMATCH? ) HEX ;5 
I 

2 LABEL NOTtAATCH? (add,. - - nag ) 

3 XSAVE STX , YSAVE STY. OFF .8 LOY. 

4 SEC. 0 liB LOA , CUTPAGES sac, TAX, 

5 DOC ,5 LOA, 1 SP) eMP, EQ 
6 I F . COO .X LOA. 0 5;:» CMP. EO 

7 IF. INY. ENoIF. ENoIF. 

8 XSAVE LOX. 0 SP) STY. , SP) STY. 

9 YSAVE LOY. TNEXT. 

10 

" LABEL FIXTABLE 

" 13 
SEC, 

SEC, 

o liB LDA. 
LCTR LOA . 

(-- YSAVE STY. 

CUTPAGES sec, TAY , 

coo ,Y sec, XO STA, 

14 LCTR 1+ LOA. 000 ,Y sec, XO 1+ STA, 

·15 BEGIN, CLC . 

16 COO. Y LOA, XO AOC, COO, Y STA . 

17 000 . Y LOA, XO 1+ AoC, DOD ,Y STA, 

18 I NY, EO 

19 UNTIL, 

20 CLC, LINES LOA, XO ADC, LINES STA, 

23 

0 ; S LABEL PAGEWRAP 

2 , , this is part of Jonathan ' s routi .... 
S spa ad up the updating of the page 

• 
7 

• 
9 

10 

" 12 

" " IS 

" 17 

" " 20 
21 

22 

23 

0 ;5 LABEL NOTMATCH? 

2 LABEL FIXTABLE , 

1o 
table 

4 th •• a are part of Jo ... athan's routi .... to 
5 spa ad up tha updating of tha paga tabla 

• 
7 

B 

9 

10 

" 12 

" " IS 

" 17 

" " 20 
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146 
21 LI NES 1+ LOA , XO 1+ AOC, LINES 1+ STA, 21 

22 CLe, peT LOA, CUTPAGES ADC . PAGES STA, 22 

23 '(SAVE lOY. TNEXT. 23 

SCI' Il 182 

'" 

o OOPAGING HEX :S o ;5 T: OOPAGING 

2 T: DOPAGING :2 this i s pa"t 01 Jonathan's routine to 

3 PRESET WRA?OONE 3 sp •• d up the updating o t the page tabla 

4 IF aeOT NEXTPAGE OLOPAGE TO 4 
5 PAGES OLDPAGE - 1 + ClITPAGES TO 5 

6 EOD ADO 6 
7 DO I OLDPAGE + 7 

8 I 100 .. PAGES OLOPAGE - 1+ OUP >R - 8 

9 R> CMOVE 9 

10 100 +lOOP '10 

11 0 WAAPOONE TO 11 

1:2 EHDIF 
13 BEGIN WR8 8EOT U< 
14 WHILE SAVEPAGE PAGEWRAP 
15 REPEAT 

16 BEGIN STOP? I F EXIT EHOIF 
17 SAVEPAGE WRit NOTMATCH? 

18 WHI LE PAGEWRAP 
19 REPEAT FIXTABLE -1 WRAPOONE TO 
20 EOO ADO 
21 00 1 PCT + I 100 + CUlPAGES CMOVE 

22 100 +LOOP : 

2J 

o ( SAVEPAGE ?ONPAGE ) HEX , 
:2 LAflEL ?ONPAGE DEX. CEX , 

3 YSAVE STY. a 118 LOY, 
4 we STY. WR lY LOA , f1 Ita eMP, EO 

5 IF, INY, WC INC , 
6 ELSE , LeT LDA, LONG eMP, EO 
7 IF, IHY, ENDIF, 
a ENDIF, OEY, PAGEFLAG STY, 
9 a SP) STY, 1 SP) STY, YSAVe LOY, 

10 TN EXT , 

" 
" 
" " " " " " 20 

" " " 
o LABEL ?ONPAGE (-- nag ) 

1 PURPOSE: detect if Cllrrentty gn a palf!. 

2 
3 fatse - first c haracter i s a formfeed 
4 or an implicit pag e break balongs 
5 sets the wrap count VIC accordingl y 
6 true - don't change we 
7 

6 NOTE: PAGE FLAG rata ins vatlle of flag. , 
" 11 11 

12 12 
13 13 

14 14 

15 15 

16 16 

17 17 
18 18 

Ig 19 

20 20 

21 21 
22 22 
23 23 

I C" # 184 

o 7MORETEXT LASTPAGE } HEX 

2 LABEL ?MORETEXT DEX, DEX, 
3 YSAVE STY. FF liB LOY. 
4 WR LOA, EaT eMP, 

0 , 
2 , , 

LABEL ?MORETEXT ( -- nag 
PURPOSE: nag indicates " reached tho ."' " text. 

" tha wrap addrass >- EDT 

) 

wrapping h .. 

than true 
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5 WR \+ LOA, EOT 1+ sse, CS 

6 IF, INY, ENOIF •. 

7 0 SP) STY, 1 SP) STY, ,(SAVE LOY, 
a TNEXT, 

9 

10 LABEL LASTPAGE YSAVE STY. peT LDY, 
11 OFF liB LOA. 

12 BEGIN, INY. NE 

13 WHILE, PGsa ,Y 5TA. paSl ,'I' STA, 
14 PGS2 ,Y STA. PG53 .'1' STA, 
15 REPEAT. YSAVE LOY, TNEXT, 
16 
17 
16 

" 20 
21 

22 
23 

16' 
o ( INCPAGES ) HEX ;5 

2 (er-odaddr.ss incr •• s. startpage -- ) 
3 LABEL INCPAGES '!'SAVE STY, 0 SP) LOY, 
4 INX, INX, 
5 BEGIN, IHY, 2 SP) LOA, PGSO ,YeMp, 

4,806,916 
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6 otherwise fats. 1\&9 . 
7 

• 
9 UlBEL LASTPAGE (-- 1 

10 PURPOSE: 1it\$ elements at the end of 
11 the paga tabla with SFF. 
12 The value SFF is used by other words 
13 when scanning backwards 1ram the and 
14 of the paga table to find vatid page 
IS table elaments, 
16 

11 from PCT+! to the end of the page table 

18 fill all paga table elements with FF. 

" 20 
21 

22 
2J 

o 
1 

2 
3 

• , 
6 3 SPJ LOA. PGS1 • Y SBC, NC 6 

7 IF. OEY. peT STY. 0 liB LOA. LCT STA. 7 
8 PGS2, Y LOA, LeTR STA, 8 

9 PGS3, Y LOA . LeTR 1 .. STA. 9 

10 YSAVE LOY, HO(' INX. INX. INX . 10 

11 TNEXT, II 

12 ENOIF, CLC, 0 SP) LOA, PGSO .Y ADC. 12 

13 PGSO ,Y STA. VIR STA, 13 
14 \ SP) LOA, PGS1 ,Y ADC, 14 

15 PGSI ,Y STA, VIR 1+ 5TA, 15 

16 AGAIN. 16 

17 
16 

" 20 
21 

" 23 

,er II 186 
o <ENOFORM> ENOFORM ) HEX 

2 LABEL ENOFORM- YSAVE STY, OLIN LOY, 

3 WNOO , Y LOA, WR STA, 

4 WHO! ,Y LOA, VIR 1+ SrA. 

S WN02 ,Y LOA. LeT STA. 

6 WN03 ,Y LOA, PCT STA. 
7 TOP LOA, OLIN AOC . LeTR STA . 

B TOP 1+ LOA, 0 liB ACe, LeTR 1+ STA, 

g YSAVE LOY, 

10 
11 T: <ENOFORM> 

12 BEGIN 7MORETEXT 

13 WHI LE SAVEPAGE 

14 ?ONPAGE IF WMP ENOIF 

1 S ENCWMP DROP 

17 
16 

19 
20 
21 
22 
23 

o LABEL ENOFORM (--) 
PURPOSE: Sflt up pfl r amfltflrs t~en catt 

2 <ENOFORM>. 
3 s.t up VIR. LeT and peT wit~ 

4 .... atu.' of ·th. 'last tin. c~'r'I'il.d (OLIN) 

S in wir'ldow tact. (WNOO. \ .2,3) and 
6 update LeTR. 

7 
8 NOTE: no TNEXT, lI)(ecubs <ENOFORM> 

9 

10 T : <ENOFORM> -- l 
11 PURPOSE: update page tabte by wrapping 
12 from the current tine untit thfl find of 
13 t.)(t or until interrupted by any key. 

" 15 whitfl t~lIre i s still te)(t to wrap 
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16 

" 16 
19 

20 

" " 23 

16' 

149 
aUE THOROUGH? 0-
IF ?BLINK STOP? IF EXIT ENOIF ENOIF 

REPEAT 0 THOROUGH? TO 
SAVEPAGE 
LeTR LINES TO PCT PAGES TO 
LASTPAGE ; 

o ( PREALIGN +ALIGN ) HEX , 
2 T: PREALIGN 80 WIOe - '(WRAP TO 
3 WIDE U2/ W/2 TO BEOT E80T - GAP TO 
4 BEOT E80T 51 CMOVE 

5 0 LeT TO 0 LeTR TO 0 PCT TO 
6 -\ THOROUGH? TO BOT WR! , 
a ( old-EeaT otd-BOT -- 1 
9 T: +ALlG N PREALIGN 

10 aOT SWAP - - , INCPAGES <ENOFORM> 

" " 13 

16 update paga tab1... if first tine. 

17 it not at a page b".a~. wrap l..ine. 
IS point WR to beginning of next 1..1ne. 

19 if an interrupt evant occurs exit 
20 unless desire to t~orou9nly update. 
21 update page tabla tor last bre ak. 
22 update LINES and PAGES. 
23 cL •• r ramainder of page tab\ • . 

o T: PREALIGN ( -- ) 

1 PURPOSE: prepare to update page tab1... 

2 fro m the beginning Of text. 
3 

4 initi.1..iza YWRAP, W/2 , GAP, 
S LCT, LCTR, PCT, LINES, PAGES. 

6 mova S51 taxt al.aments to ESOT fo .. , 
• 
9 

w ... pping. 

10 T; +ALIGN ( ol.d-ESOT ol.d-SOT -- I 
II PURPOSE; update page tabl.e in minimum 
12 amount of time by . dding offset to 
13 page tabl.. alaments bafore gap . 

14 14 
15 IS sat up fo .. ·.Ugn (PREALIGN). 
16 16 c.l.cul..t. endaddl'ess and increase. 

17 17 -1 wilt stad INCPAGES at the b.ginning 
18 18 of the pege tabl •. 
19 19 add inc ... ase to .... ly pages. 

20 20 w .. ap Un.s to end ot taxt «ENOFORM». 
21 21 
22 22 

23 23 

sc .. II 186 

o ENDWINOOW SETLINE ) HEX 

2 LABEL ENOWINOOW 
3 IF, WR LOA, 
4 WR 1+ LOA, 
S ENoIF , TNEXT, 
6 

EFtAG LOA, NE 
EOW STA, 
EOW 1+ STA, 

7 LABEL SETllNE INX , INX, 
8 VSAVE STY, 0 SP) LOV, 
9 WHoO ,V LOA, WR STA, 

10 WHol ,V LOA, WR 1+ STA, 
11 WH02 ,V LOA , LCT STA, 
12 WH03 ,V LOA . PeT STA, 

13 17 liB CPV, EO 
14 IF, EOW LOA, 
15 ELSE, WHOO 1. ,V LOA. 
16 ENoIF, SEC, WR SBC, we STA, 
17 YSAVE LOV, TNEXT. 

" 19 

20 

" " 2J 

o T: ENOWINDOW ( -- ) 
PURPOSE: set and of window (EOW) If 

2 necassa .. y. 
l sat and of window (EOW) to 
4 tha Wl"? add .. ass (WR ) if EFtAG 
5 nag? ) is tl'ue_ 

6 
7 LABEL SETLINE l inell -- ) 
8 PURPOSE, updatas WR, LCT, PCT, and 'fIC 
9 from 1.inell el.ement in window tabla . 

10 if 'last Une on sCl'een update WC f .. om 
11 EOW e1.sa from window tab 'I.e. 

" 13 ««** bug .*»» 
14 if • tine contains gap 
15 we witt be sa t inco .... ectty 

" 17 

16 

" 20 

" " 23 
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o ( FRESH SHOWLINE REFRESH 1 HEX 
1 

:2 T: SHOWLINE aUE ?ON~AGE 
3 IF WRAP ADJUST ToeUFF 
4 ELSE SHQWPAGE 

5 ENDIF 01SP aue ENDVlRAP , 
7 T: FRESH PRESET 

e BEGIN CLIN 1UPDATE DROP 

9 SAVEPAGE CLIN SHOWLINE 
10 Mil LE ?SCROLL 
11 REPEAT 

12 1 EFLAG TO ENOSCREEH? 

13 AFTERGAP 

14 IF 18 CLIN 

15 00 1 ?UPDATE 
16 IF I SHOWlIHE DROP 
17 ELSE 0 EFLAG TO lEAve 
1 B ENDIF 

19 LOOP 

20 EHDlf AUXIL ENOWINDOW ; 
21 

4,806,916 
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o T: SHOWLINE 
1 true- end of sel..ection displ..ayed. 
2 if l..ine is not a page break or CR t~.n 

3 wrap this line, adjust, move to buf1er 
4 el..se construct pagebrea k s ymbols. 
5 display the l..ine, adjust P3ge t able. , 
7 T: FRESH ( -- ) rat rash screen 
8 and update page tabte r a : displ..ay . 
9 prepara te",t , CLIN, L.eT peT , L.CTR 

10 BEGIN update e temant in window array . 
11 it pege br!\; update page array. 
12 display t1ne. 
13 WHI L.E eos not displ..ayed 
14 11 this i s but 1..1ne then scroll. 
15 REPEAT aos 1s l..as t scree n char scroll.. 
16 ut OLIN to CL1N-l 
17 it not on l..ast tine. 
18 then 10r each tine changed 
19 update window table, disptay line . 
20 update auxiliar y half of Video . 
21 update EOW if change beyond screan . 

22 T: REFRESH OFF FRESH IIENCUR ENOFORM ; 22 
23 23 

SCI" • 190 

191 

0 REFRESHER SHOW RESHOW "EX 
1 , T: RESHOW OUP SETLINE , 00 1 ?UPDATE DROP I SHOWLIHE OROP 
4 lOOP AUXIL 
S 
6 T: SHOW 18 0 RESHOW WR@ EOW TO ; 

7 

8 ( • -- I redispLay # lines b.fore EOS ) 
9 T: REFRESHER 

10 OLIN SWAP - 1- OMAX OLIN TO 

1 \ EOS TeOS TO ENDFORM -\ TeOS TO 

12 FRESH; 

13 
14 

15 
16 

17 

18 

19 
20 
21 

" 23 

o TOPLlNE NEWND ) HEX 

1 

:2 LABEL TOPLINE 

3 LlMREL LOA. WH02 STA, 

4 PAGE. LOA, WHOl STA. 

5 o.e LOA. WN02 1 + STA , 
6 0 liB LOA, WN03 1+ STA , 

7 TNEXT, 

• 
9 T: NEWND Ell TOP U< TOP 17 + Ell U< OR 

o T: REFRESH ra1resh screen, wrap pages . 

2 T : RESHOW ( a nd-linell start-l..ine # --
3 PURPOSE: show aach tine and t~en s~ow 

4 the euxil..llary video. 
S 
6 T : SHOW ( -- ) 
7 PURPOSE : displ..ay naw scraan using new 
8 paramete rs. 
9 updates LeT, PCT, and WR 

10 f or each 1.. I. ne On .creen 
11 a nd until.. end of sel..ection di s pla yed 
12 update element in window array 
13 and display tina or page brea k 
14 it end of sel..actlon 1s displayed 
15 and there a r e more line s to ba s~own 

16 s how ramaining lines on sc,.aan 
17 di s play a uxiti a ,.y vidao 
18 store w,.ap addre s s into EOW 
19 
20 T : REFRESHER ( n -- ) 

21 PURPOSE : r edi s ptay n lines bef ora EOS. 
22 

23 

o LABEL TOPLINE ( - - ) 
PURPOSE: set beginning of window .,.ray 

2 to LINREL and PAGEII and zero next !)yte . 

3 
4 T : NEWNO (-- ) 
5 PURPOSE: if new window t hen updeta 
6 perametars. 
7 it eos is not on scre.n 0" EOS - eow 
8 tha n: sat NUFLAG t,.ue 
9 at . e: set NUFLAG • h ' lsa 
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10 EOS BOW" OR CUP NUFLAG TO 
11 IFBII17 + ell U< 
12IFEIIOB-

13 ELSE Ell 811 DB + U< 
14 IF Ell DB - ELSE all ENDIF 
15 ENOIF OMAX 

" 17 .. 
" 

LINES 18 - OMAX UMIN 

DUP LOCLIN TOP TO 

LlNAOR REWINOOW 
TOPLINE 

20 ENDIF 

21 
22 ;$ 

23 LINES TOP 18 + U< TOP 0 .. 0- AND OR 

scr II 192 

o NEWMARK OLDS~W SHOWMARK ) HEX , 
:2 l.owsid. ni'olbsid. -- ) 

3 T: NE'MAARK Ell OLOE. TO 811 OLOS' TO 
4 CUP EOS .. 

5 IF DROP 
6 ELSE OUP LOCCHR LINE' Ell TO EOS TO 

7 ENDIF CUP 80S .. 

8 IF DROP 

9 ELSE OUP EOS 1-

10 IF Ell 1-
11 ELSE OUP LOCCHR LINE. 
12 ENOIF elt TO 80S TO 

13 ENOlf; 

" 1ST: OLOSHOW 

16 Ell OLOEI' UMAX TOP - :2 + 18 UMIN 

1 7 611 OLOB" UMIN TOP - 2 OMAX 
18 OVER 1- UMIN RESHOW 

" 20 ( l.owsida highsida -- ) 

21 T: SHOWMARK NEWMARK NEWNO NUFLAG 
22 IF SHOW ELSE OLDSHOW ENDIF ; 

" '" o ( ?UNSCRCLL ) HEX ;5 

2 T: 7UNSCROLL 

3 Ell TOP - DUP 18 U< 
4 IF CUP OLIN TO PRESET 
5 18 elIN 
6 DO CLIN ?UPOATE DROP PAGEBOUND 
7 ?ONPAGe 

6 IF WRAP ENOIF 

9 ENDWRAP DROP 

10 ?MORETEXT 0" 
11 IF .. AGEBOUND 

12 CLIN 18 .. 0 .. TOP AND 

13 IF -1 TOP +TO TOP LOCLIN 

14 LINADR REWINDOW TOPLINE 

IS DROP 0 

16 ENDIF LEAVE 

17 ENDIF 

18 LOOP OFF 18 OVER 1- OMAX RESHOW 

19 WR8 EOT TO 

20 EHDIF DROP ; 

4,806,916 
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10 if anti~a salaetlon won 't fit 
11 o~ witt fit in lass tl'1an half SC;~S Stl 

12 put sos In middle of sc;~een 

13 if .nti~e selact takes mo~e tl'1an l'1al1 
14 .. t top tina to ba bos 

t S p~event negative O~ too ~a~ge ta~t 
16 point.~s 

17 updata LINREL, LlNAOR . PAGE~ . a nd TOP 

18 Initiali~a window tabla with 
19 LINADR. LINREL. and PAGE~ 
20 HOTEl: ~.tu~ns 1tag in NUFLAG . t~ua 

21 disptay ,"ust ba cl'1angad. 

22 HOTE2: E. and B~ data~mina tl'1a new 

23 sa"ction. 

o T : HEWMARK (towsida highsidl - - ) 
PURPOSE: updata E# and B. (tha tine 

2 numba~s fo~ tha EOS and BOS) . 
3 save E' and B~ in OLOE~ and OLOB • . 
4 It EOS o~ BOS a~e new tha n update E~ and 
5 B. using LOCCHR (whiCh updates LINREL. 

6 PAGE • • LINE •• Ell). 
7 
8 
9 T: OLOSHOW (--) 

10 PURPOSE: show att tlnas In Which 
II setaction may hava changed keeping old 
12 display window. 

13 
14 T: SHOWMARK (lowaide highs ide -- ) 
15 PURPOSE: show aatection on sc~aen. 
16 updata pa~amete~s (NEWMAAK) fo~ new 
17 sataction. 
18 HUFLAG set t~ue if· EOS not on tha 
19 c; u ~~ant display ( NEWNO) . 

20 if naw te~t is to ba displayed 
21 SHOW naw sataction. 
22 alsa show old salaction (OLDSHOW). 

" 
o 

, 
3 , 
5 
6 
7 
8 
9 

'0 
II 

" 13 

" 15 

16 

17 
18 

19 

20 



21 
22 
23 
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SCI" '* '" 

'" 

, , , 
3 
4 , 
6 
7 

• 
9 

" " " " " " .. 
" " " 20 
21 
22 

" 
O { CUT)HEX 

2 T: CUT BOT >11. aDs >11. 
3 80$ LOCCHR LIHE_ 8' TO 
4 aoc BOT ace -
5 80S BOT - SEL FLIP/TRIM 
6 SEL soc ... BOT 

7 QUP OEOS +TO 
8 OUP BOT +TO 

9 BOW + REWINOOW 

QUP 80S ... ro 

10 eOT BOS U< 80S +TO 
11 Ie BOT CI 
12 8OS,+ OUP EOS TO EBOT TO 
'3 FIXEND 
14 R> R> +ALIGN 

ISS' Ell TO NEWHO 
16 0 OL IN TO OFF FRESH REHCUR OFF 

17 FLUSH: 

" " 20 
21 
22 
23 

SCI" II ". , DELETE HEX , , T: OELETE EBOT BOT - EaT BeOT -
3 IF EXIT ENOIF , OEOS EOS I. U< eo, OEO$ U< AND 
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. , . 

21 
22 
23 

o T: CUT ( __ ) 
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I PURPOSE: ~ov • •• t.etion to cut butf.r, , 
3 
4 

r.1r-• • h 'cr,.n. 
possibl • • 

5 •• v, SOT and BOS tOI'" +ALIGH . 

6 upd.t. 811 .ine • • • l.ction i. d.~.t'd. 
7 d.l.t. old cut and move •• l.ction 
8 to the cut buff.r . 
9 adjust for th. old c ut b.1ng r.moved: 

10 d.crem.nt 80S. OEOS, and BOT 
11 and upd.h Window hbl. •. 

12 if bot 1. not bot, d.cr.m.nt 80S. 
13 make .ure bot ha. a form f.ed. 
14 update EOS and EBOT . 
15 put farm feed at end of text . 
16 +a~'gn pag. tabt. using BOT & aos 
17 (initiati:e YWRAP. W/2. GAP , LeT, 
18 LeTR, PCT, LINES, PAGES). 
19 for~e TOP to b. too targ. for NEWNO. 
20 nt Ell to el 

21 updata setaction retat ed variaol.s; 
22 LINREL. LlNAOR, PAGEl. TOP 
23 cursor off. fraSh scr.en. r.ncur . 

o T: NISBlE (--) 
PURPOSE: d.leta one character , 

3 operata on one charactar only 
4 if at beginning of text than move UP 

5 on. charact.r \ike creaper 
6 ets. (not at baginning) 
7 1f narrow cursor and not at end of 
8 

9 

" 
text then (ramove char from right) 
del.ta chara~t.r if not at and 
update BEOT if not at and 

11 update scre.n 
12 alse (fat cursor) so mova 
13 to the lett and 
14 if at end of screen then dup\ay new 
1'5 put for ... had at end 01 text (FIXENO) 
16 and refreah scraan 
17 if OEOS is anywh.ra within gap. "at 
18 OEOS to eos 

" " " " 23 

o T: CREEPOOWN 
1 PURPOSE: copy char, updata BEOT, EBOT , 
3 T: OELETE (--) 
4 PURPOSE: delete ~har.cter or .alection 
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5 IF BOS OEeS TO ENDIF 
6 sas , . EOS -

7 IF CUT 

8 ELSE aOT BOS 
9 

10 

11 

12 
13 
14 

15 

16 

IF aECT C8 fSOT C! 1 EOS .. TO 
1 BOS .. TO 1 BECT +TO 1 eaCT +TO 
OFF fRESH LEXCUR ENDfORM 

ELSE NARROW EDT SECT .. 0- ANO 

IF EDT seCT .. 0-
If BEDT Cit BOS C! ENOIF 
BECT EOT - IF 1 SEOT +TO ENDIF 
OFF FRESH LEXCUR ENOFORM 

17 ELse -I EOS +TO -\ EBOT +TO 
18 -1 BOS +Ta EOS BOW .. 

19 IF TOP DC - OMAX OUP TOP TO 

20 LOCLlN LlNAOR REWlNDCW 

21 TOPLINE 

22 ENDIF FIXEND REfRESH 

23 ENDIF ENDIF EHDlf -, DIRTY TO 

197 

o ?COLLAPSE <ENTER> ENTER ) HEX 

2 T; ?COLLAPSE 

3 IF 0 OLIN TO 
1 SEL U< EXTENDED OR 

EOS OEOS TO 
.4 0 EXTENoeD TO ENO IF ; 
s 
6 T: <EHTER> EOS 100 .. BECT U< 

7 OVER 01 C .. 0- PAGES OCA U< OR AND 

a IF ?LEXXEO ?COLLAPSe 
9 LONG 4 U< 80 PAGES U< AND 

10 OVER 010 .. AND OVER Ole .. OR 

11 IF ., THOROUGH? TO ENOIF 

12 eos c! t EOS +TO 1 EBOT +TO 

13 EOS 1- aDs TO 
14 FIXENO FRESH - 1 DIRTY TO 

15 ELSE DROP BEEP 
16 ENDIF; 
17 
18 T: ENTER 
19 OFF <ENTER> RENCUR OFF ENDFORM 
20 PAGES OCA U< 0_ 

21 IF DELETE BEEP ENDIF ; 
22 
23 

scr" 198 
o TAB) Hi::X 
1 

2 T: TAB EOS 100 + SEOT U< 
3 IF 1LEXXED 1COLLAPSE 
4 XPOS 2S U< 
S IF 5 XPOS 2* BANK + 
60S lIM/MOO OROP -
7 EOS OVER 20 FILL , 
9 

10 

11 

12 
13 

DUP EOS +TO DUP EBOT +TO 
EOS 1- BOS TO FIXEND 
REFRESH -1 DIRTY TO 
PAGES DCA U< 0 .. 

IF EOS OVER - 80S TO 
DUP NEGATE EBOT +TO 

4,806,916 
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S 

6 exit if text is .mpty 

7 11 a selllction is madll (ie . mora tl-lan 
8 one charactar) th.n CUT 
9 ahe !operate on one charectllr only ) 

10 if at b.ginning of text th. n mova ~p 

11 on. characte .. lika c .... p.r 
12 alse !not at beginning) 
13 
14 

15 

16 

it narrow c~rsor and not at end of 
text than ( remove char from right ) 
det.t. charact ... if not et end 
update BeOT if not lit .nd 

17 update SC .... n 

IS .lse (f.t c~rso .. ) so move I cha .. acter 
19 to tha t.ft and 

20 if at end of scre.n th.n display na", 
21 put f (lrm teed at and of te><t ( FlXEND i 

22 and r.fresh scralln 
23 sat dirty bit 

o T: 1COLLAPSe -- ) 

PURPOSE: reset OEOS. 
2 if .ataction contains 1 (lr m<:o .. e 
3 charactars (lr EXTENDED than sat OLIN 
4 and EXTENDED to 0 and set OEOS to EOS . 
S 

6 T: <ENTER> ( char--
7 PURPOSE: an tar charactar into text and 

B tha scraan. 
9 11 thare i. ano~gh room f<:or adding 

10 charactars <:or naw pagas than 
11 7LEXXEO, cothpsa sa1.action. 
12 if t •• s than 4 tines/paga end mora than 
13 S80 paga. <:o r page charactar and pages 
14 >- SCD then sat THOROUGH? to trull. 
15 ptaca char at a"d of setaction and 
16 fl'lQv. EOS and EBOT up one. 

17 sat 80S to EOS-l. 
18 maka cartain paga ehar at .nd <:of h><t. 
19 FRESH .cr •• n . 
20 .t.a (no r<:ogm ) tgn<:or. and b.ap . 

" 22 T: ENTER (ehar -- ) 
23 PURPOSE: ant.r eharactar to taxt. 

o T: TAB ( -- ) 
PURPOSE: add .paeas to ,..xt t ab stop . , 

3 if th.re is .n<:ougn r<:O<:Om than 
4 r.sat t.xxed and OEOS stat.s. 
S if the h<:orizg,.tat pos iti<:on < $25 th.n 
6 e.tcutat. ,..xt tab posHi o,., edd 
7 spacas t<:o taxt. update EOS and EBOT . 
a maka c.rt.in a form faed is et the 
9 .nd of the t.xt. r afra.h screan. 

10 etu add a carl"iage ret~rn to the text . 
11 .\,a (not .ng~ .. h ro<:om ) b.ep. 
12 
13 
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199 

o , 

,. 
" 16 

17 
18 

19 

20 

21 

22 
23 

DELETE BEEP ENOIF 
ELSE 10 ENTER 

ENOIF 

ELSE BEEP 
ENDIF ; 

NEWPAGES ) HEX 

2 atd-ESCT atd-BOT -- ) 
3 T: NEWPAGES 

4 FIXENO 

5 +ALlGN 
6 PAGES DCA U< 0-

7 IF DELETE BEEP 

8 ELSE EOS LOCCHR 
9 

'0 

" " 

LINE!! Ell TO NEYINO 
BOS OEOS TO 

a OLIN TO 
OFF FRESH RENCUR OfF 

13 -1 DIRTY TO 
14 ENOIF; 

15 

DROP 

4,806,916 
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15 
16 
17 
18 

19 

20 
21 

22 
23 

0 T, NEWPAGES ( oLd-ESCT old-BOT 
PURPOSE: update page tabl.", 

2 

3 put form h,d at and of text . 
4 ,.ado paia tabla. 

-- ) 

S it the,.e are not enough paga s then 
6 daLat. saleetion, 
7 alsa display new selected are. (NEWND ). 
8 update DeOS . 
9 forc. FRESH to bagin at OLIN - O. 

10 fat cursol', 

11 set dirty bit . 

" 13 ,. 
15 

16 16 
17 17 

18 18 

19 19 

20 20 
21 21 

22 22 
23 23 

SCI" II 200 

o PASTE ) HEX , 
2 T: PASTE 7LEXXEO BOC 80T 
3 IF BEEP EXIT ENDIF 
4 EOS Ull BOT BOC - Ull + ao + 

5 BECT U2! U< 

• IF 
7 EDS 60S TO 
B BOC BOT SOC - >R EOS R@ CMOVE 

9 R> OUP E05 +TO eSOT +TO 

10 E80T SOT NEWPAGeS 

11 ELSE 
12 BOC BOT SOC - EaOT BOT - FLIP 

13 eBOT 80T aoc 80S TO 

14 7000 TOP TO 

15 ESOT BOT SOC SOT TO NEWPAGE5 

16 SEEP 

17 ENOIF FLUSH; 

J8 ,. 
20 

" " 23 

o T: INSERT (--) 

1 PURPOSE: move fro~ cut buffer to E05. 

2 
3 7LEXXEO insures that LEXXEO is O. 
4 if enough r oom and there is some thing 
5 1n the cut buffer then copy from cut 
6 buffer to E05. upd at e page table. 
7 elsa not enough room so actually move 
8 cut buffe,. to eos by removing eut 
9 buffer entirely ( FLIP), update page 

10 hbte and 80T. 

11 elear keyboard queue and strobe . 

" 13 
J4 

15 ,. 
" 1B ,. 
20 

" " 23 
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2" 

o ( LEX REX (SEARCH} ) HEX 

2 T, LEX EOS E80T ,+ U< 
3 IF BOT fOOT 1-
4 EOS UMIN SEEK< 

S ?aUP IF EXIT ENOIF , ENDIF BeOT EOS aEOT u< , IF EDT LEXLEN - ,+ , ELSE EO$ ENOIF SEEK< 
9 

to T; REX E80T EO$ ,+ u< 
11 IF SEOT EOS 1- UMAX EDT SEEK> 
12 ?OUP IF EXIT ENOIF 
13 ENOIF eos EaCT U< 
14 IF EO$ 1- ELSE aOT ENaIF 
15 EOOT LEXLEN - 1 ... SEEK> ,. 
17 T: [SEARCH] RESEEK 

18 IF Ea.OT EOS TO 0 RESEEK TO ENOIF 

19 XFLAQ 1 -

20 IF LEX ELSE REX ENOIF 
21 ?CUP 0 - IF EOOT 1- ENCIF OUP 1+ 

22 QUE SHOMIARK ; 

4,806,916 
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o T: LEX (-- addr I 0 

1 PURPOSE: s •• rch taf t for pattern. 
2 if EOS 1s in towe r part ition then 
3 s.arch backwards su,.Ung PAn 
4 b.1.o,," fSOT lEes 1 - . 
5 it pathr-" is found tn.n exit . 
S if not f ound •• a rch upper partition 
7 if EOS is in \ol"e,. par-titian 

8 then se.rch antir. uppal" par-tition. 

9 .\s. search from EOS to BEOT. 

" 11 T: REX ( -- .dd,.. I 0 ) 
12. PURPOSE: s •• ,..ch right for PArr.rn. 
13 if not found s •• ,..ch tow.,.. partition. 
14 simil.,.. to LEX. 

" 16 T: [SEARCH} ( --

17 PURPOSE: s •• ,..ch fa,.. charact.r and 
18 disptay (on. cha,..act.,.. s.l.cted ). 
19 1n the cu,..,...nt di,...ction 
20 s •• ,..ch untit t he patt.rn is found . 
21 it the patt.,..n wasn't fOUnd 
22 put f.t cu,..so,.. .t o,..igin.\ s.tact ion. 

23 23 show sc,.. •• n with ana char satected. 

sc,.. II 202 
o LXX RXX Rep ) Hex , 
2 T: LXX EOS EaOT 1+ U< 

3 IF BOT EaOT 1-
4 EOS 1- UMIN 

5 SeEK< 70UP IF exIT ENOIF 

6 ENDIF BEOT EOS aEOT U< 

7 IF EOT LEXLEN - 1+ 
8 ELSE EOS 1- ENDIF SEEK< 

• 
10 T: RXX EaOT EOS 1+ U< 

1 1 IF BEOT EOS l.IIAAX EOT SEEK> 

" ?DUP IF EXIT ENOIF 

13 ENOIF EOS EOOT U< 

\4 IF EOS ELSE BOT ENDIF 

15 EooT LEXlEN - 1 + SEEK> 

" 17 T: REP LEXlEN OUP 

18 IF DROP @K DROP XFLAG 1 .. 
Ig IF LXX ELSE RXX ENDIF 

20 ENDIF 70UP 0" IF EBOT 1- ENOIF OUP 1+ 

21 OUE SHOWMARK 

22 ; S 
23 -1 RESEEK TO 

2" 
o ( SEARCH <SEARCH> ) HEX 

2 LABEL <SEARCH> YSAVE STY. 

3 CHAR LOA. 7 F liB AND. LRFLAG , IF, PArr LOV. " liB CPV. " S IF, lNV. ENDIF, , ENDIF. 

LOV, 

, PArr STY, PAIT ,Y STA. D 118 LOV, 

Ea 

o T: LXX ( -- add,.. I 0 ) 

1 PURPOSE: ,...p.at l.ft s.a,..ch (again) . 
2 

3 fals ... s •• ,..ch.d .ll of ta~t. not found 
4 sama as LEX a .. capt th.t saarch starts 
5 wi th EOS-l. , , 
8 T: RXX (-- addr I a ) 
9 PURPose: rapaat right saarch Cagain) . 

" II falsa" S811,..chad all of ta~t. not found 
12 sam. as REX axc.pt that s.arch sta,..ts 
13 with EOS. 

" " 16 T: REP ( - -) 
17 PURPOSE: rapeat sea,..ch (a9ain k.y). 

" 19 discs,..d tha agai n keystroke 
20 s.arch in same di,..lIct10n .s be fa,... 
21 show 0". cha"'actar salaction 
22 
23 

o LABEL <SEARCH> (--) 

PURPOSE: adds a char.cter to pattern fo,.. 
2 saarching , 
3 
4 90as to get a cha,...ct.r to PATT. 
S 

• , 
if there are already 32 chars in PATT 

then ove~rit. the tast ch.ract.r". 
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8 Li!.FLAG STY. YSAVE LOY. TNEXT, , 
10 T: SEARCH 

11 <SEARCH> iiI( DROP [SEARCH] 

12 
13 

" " " 17 

" " 20 

" 22 
23 

ac;,. II 204 

o ( DEL EXPANO ) HEX 

2 T: DEL 9)( DROP 1 LEXLEN U< 

3 IF eSOT EOS TO eeOT 1- BOS TO 
4 -1 PAn +1 [SEARCH] 

5 ELSE 0 PATT ! EOOT 1- EOOT SHOWIAARK 

6 ENOIF; 
7 
8 T: EXPAND 
9 0 LOCAL 1 TO 5 XFLAG TO 

10 EO$ EBOT 
11 IF EOS E80T U< 
12 IF 60S EOOT ELSE E60T \- EOS ENOIF 

1:3 NEWMARK OLDSHOW 

'4 ELSE OEOS E80T -
15 IF OEOS BEOT U< 

16 IF OEOS EeOT 
17 ELSE eeOT 1- oeos 
18 ENOIF a EOS TO 0 BOS TO 

\ 9 SHOWMARK 

20 ENDIF ENOIF 
21 BEOT EDT • NARROW TO BOS OEOS TO ; 

22 
23 

205 
o HAROPAGE SOFTPAGE ) HEX ;5 , 
2 lABEL HAROPAGE ( add,. -- ) 

3 YSAVE STY. PAGe. LOY, IHY, 
4 a SP) LOA. PGSO • Y STA. 

5 1 SP) LOA. PGS! • Y SlA, 
6 INK, INX. YSAVE LOY. TNEXT, 

7 

164 
e 
9 T: SEARCH (--

10 PURPOSE: search for charactar patt . ~n 1~ 

11 the text . 

12 

13 gat a characta" to PATT. 
14 discard charactar from key quaue. 

15 "a~ to charactar, and di sptay. 

" " " " 20 

" 22 
23 

o T; DEL (--) 

PURPOSE: duri rl<" a LEXREX sa a rch d.tata 
2 a char from PATT. 

3 

A diacard datat. keystroke. 
5 1f PATT has mora than on. ch.r~cter 
6 dacramanh PATT, satact cha r at E80T-l 

7 saarch anaw. 
II a1.sa ctaar PATT, s how current ,.a' act. 

• 
'0 
11 T: EXPAND (-- ) 

12 PURF'OSE; 11 both \.e~ keys prenad then 
13 satact and show ta~t (1a, hightight ). 

" 15 sat XFLAG to 5 (both te ... kays down , 
16 and sataction is alraady .... pandad ) . 
17 if sa\.acting during a \.ex 
18 show satachd text. 
19 at sa satect new text btock 
20 and show naw satection. 
21 usa fat cursor a",capt ~t and of tax~ . 

22 store 80S into OEO$. 
23 

o , 
2 
3 

• 
5 
6 
7 

8 LABEL SOFTPAGE (Hag - -) YSAVE STY, 8 

9 0 SP) LOA , HE 9 

10 IF, LOCAL2 LOA , 1 liB eMP, EO 

" " " " " " 

IF, 
YPOS LOY, WN03 2 

PGSO ,Y LOA, GAP 

PGS! ,Y LOA. GAP 

ELSE, 

+ ,Y LOA, TAY. CLe, 

ADC. PeSO .Y STA, 

1+ ACe, PGS! ,Y STA. 

YPOS LOY, WN03 .Y LOA, TAY , SEC, 

'0 

" " " " " " 
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t7 PGSO , Y LOA , GAP SSC, 

" PGS1 .Y LOA, CAP 1+ sec, 

" ENOIF, 

20 ENOIF, 

" INX, INX, YSAVE LOY, TNEXT, 

" 23 

scr. 206 

o ounEX HEX , 
2 T: OUTLEX T6p 17 + EI U< 

3 I F 80S EOS SHO'IIMARK ENOIF 

4 EOS EBOT -

5 IF EOS E80T U< OUP 

6 IF EOS E80T GAP 
7 ELSE EBOT EOS GAP NEGATE 

8 ENO I F ROT LOCCHR PAGE" , 
10 

" " 13 

INCPAGES 

I F EBOT ECS - >R 
ECS BECT Ri - Ri CMOVE> 
R> NEGATE aEOT +TO 

EOS EBOT TO 

ELSE eos SEOT >R 
E80T BOW U< ' 

PGSO 

PGS1 

" " " t7 
IF BOW GAP - REWINOOW ENOIF 
SeOT E80T R& CMQVE 

" BOS BEOT U< 0" 
19 IF GAP NEGATE BOS +TO ENOIF 

20 Ri BEOT +TO R> E90T +TO 
21 EBOT EOS TO 

,Y STA, 

,Y STA, 

22 ENOIF ENDJF NARROW BOT '+ EOS U< AND 
23 aEOT EOT .. OR NARROW TO 

'" o ( PRELEX POSTLEX ) HEX , 
2 T: PREtEX 

3 -1 LEXXING TO XFLAG LOCAL2 TO 

4 1 LRFLAG TO -1 lOCALl TO 
5 1 SEL U< OFF 

6 I F LOCAL2 1 .. 

7 IF 90S DUP 1 + SHO\\IIARK LEXCUR 
8 ELSE EOS OUP 1- SWAP SHOWMARK 

BEOT EDT .. , 
10 

" " " 

IF LEXCUR ELSE RENCUR ENOIF 
ENDIF 
-1 EXTENOED TO 0 LOCALI TO 

- I RESEEK TO 
14 ENOIF 

15 EOS LOCCHR LINE" Ell TO 

16 BOS LOCCHR LINEII a" TO ( - - ) 

" 18 T: PQSTLEX 

19 NARROW EXTENDEO OR EXTENDED TO DUE 
20 alN DOUT TO 
21 CHAR. 96.. IF 0 CHAR TO ENDIF 

22 0 LEXXING TO ; ( --) 

" 
scr" 208 

t7 

" " 20 

" " " 
o T: MOVEGAP ( -- ) 

1 PURPOSE: move. 5Iap and updates 
2 app ropriate pointer. t o account tor 
3 the comptated teap , 
5 if .etection doe.n't and pa.t scre en 
6 then dispb.y •• tection . 
7 if tax moved toward be5l i nnin51 oi taxt 
8 then move text, update BEOT, EBOT. 

9 alse if screen no ton5ler displays 
10 old cursor position then initiat ! ze 
11 window tabte , recatcuh.t. paga tabla, 
12 and move text. 
13 If this setecUon be5lins .atter thll 
14 old cur sor posiHon than 
15 .ubtract CAP from 80S. 
16 update BEOT, EBOT, and £OS. 

17 set cursor to pr evious st.ta un 1.ass a t 
18 baSiinninSi then use thin cursor . 

" 20 NOTE 1 : .tter OUTlEX then EOS .. EBOT . 

21 NOTE2: the kay control faatu~. o f OUTLEX 
22 is it EOS i s alta~ed (ia. EOS <> E30T ) . 

23 e.g., by a lexxing operation . 

o T; PRELEX ( __ I 

1 PURPOSE : prepare for LEXREX eperati ons. , 
3 set LEXXING flag. 
4 set up other flags used by LEXREX: 

5 AXFLAG !ave! di~ection of tax key , 
6 LRFlAG u.ed by <SEARCH>, set LOCAL 1 
7 (~e.et by any LEXREX operation ) . 
8 if a setaction is highlighted then 
9 collapse to 'Left or right depending 

10 upon which 'Lex key w~s pressed a fter 
11 turnil'lg CursOr off, then texcur . 
12 sat up Ell .nd al (used by SHO',lfAARK ? ). 
13 

" 15 T: POSTLEX ( --) 

16 PURPOSe: necessary hou:sekeeping ",fter 
17 LEXREX. 

" 19 setup EXTENDED. 
20 clear the tex kays. 
21 if an e!eape charactar tnen disc.rd . 
22 clear LEXXING f tag. 

" 
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• 
I 

2 
3 
4 

5 
6 
7 , 
9 

I. 

" 12 

" 14 

" " 17 

" " 2. 
21 

22 

23 
209 

• 
I 

167 
(CREEPSHOW) HEX 

T, CREEPSHOW YPOS LOCAL2 1 .. 

IF BOT BOS U< 
IF NARROW 
IF EeOT 1- C3 SEaT 1- C! -1 BEOT 
-, EaoT +TO BEOT eli Ie 

IF aeOT 1+ ESOT LOCCHR HAROPAGE 
o LOCAL I TO 

ELSE E80T ,- eli Ie .. 
IF 0 LOCAL! TO E~DIF 

EHOIF EeoT ,- EeOT SH~~RK 
ENOIF EHDIF 

ELSE BEOT EDT U< 
IF BEOT SO + e9 EsOT 50 + C! 

1 BEOT +TO I E60T +TO 
ESOT \- CS Ie • 

IF E80T BEOT ,- LOCCHR HAROPAGE 
o LOCAL 1 TO 

ELSE ESOT 2 - CQ Ie • 
!F 0 LOCAL1 TO ENOIF 

ENOIF E60T ,- E80T SHOWMARK 
EHOIF EHalF ; 

CREEPER ) 

2 T: CREEPER CREEPSHOW 
3 
4 

5 , 
7 , 

aeos ,- BEOT U< E80T 2 
IF LOCAL2 I -

IF BEOT ELse E80T 1-
EHOIF OEOS TO 

EHOIF POSTLEX LOCAL! 
>R BOT 1+ EOS U< 

OEO$ U< AND 

9 IF LEXCUR ELSE RENCUR EHOIF 
10 

" 12 

" 14 

" " 17 

" 19 
2. 
21 

22 

23 

YPOS 20UP 

2 + .. Rs AND SOFTPAGE 
2 - ... Rit AND SOFTPAGE 

HUFLAG R> AND DUP 
YPQ$ 09 .. AND SOFTPAGE 

YPOS DC .. AND SOFTPAGE 

o OLIN TO ; 

SCI" '* 210 

• MOVE- GAP LEXREX ) HEX 

2 T: MOVE- GAP FLUSH EOS EBOT 
3 IF EOS EBOT U< 
4 IF BEOT ELSE EBOT 1- ENOIF 
S OEOS TO 
6 ENDIF OUTLEX 
7 QUE 0 OLIN TO FRESH POSTLEX 
8 NARROW IF LEXCUR ELSE RENCUR ENOIF 

·T. 

o T: CREEPSHOW ( --) 
I , 
3 

4 

5 , 
7 , 
9 

I. 

" 12 
13 

14 

" " " " 19 
2. 
21 

22 
23 

PURPOSE; adds single ~eystrok. ~ursor 

moveme nt tett or ri gh t using tex keys. 

1t left cursor pressed then move 1 space 
to ta1t it not b.1ow taxt and 11 

pravious cu r sor was LEXCUR (thin) 
(dete rmined by tha state ot NARROW) ; 
it previous cursor was RENCUR (fat ) 
then do nothing bacause POSTLEX will 
sat cur sor with LEXCUR. 
it a hard page character has bean 

passed then update page tabla. 
otharwise right cursor has been prassad: 

mova r ight 1 spaca i f not above text. 
atso . mova 1 charactar from 8EOT+S50 !O 

EBOT+$SO so that wrapping will work 
propar ly ( this mimicks part of FRESH). 
1 f a hard page charecter has bean 

passed than upd.ta paga table. 
scrotl SCraan if ipb at bottom 

o T: CREEPER ( - - ) 
PURPOSE: mova cursor ana ~h.racter and 

2 maintein pagata bta. 
3 
4 adjust OEOS so that it is not left in 
5 tha gap (ie. maintains sataction ). 
6 hou.akaeping (POSTLEX). 
7 if at the very bag inning of text Usa a 
8 1at curSOr (RENCUR); all othar t1mas 
9 usa a thin CUrSOr (LEXCUR). 

10 i1 a sottpaga has bean passed on the 
11 currant display than updata tl"la paga 
12 tabl.e. 
13 if a s01tpaga has baan passad on a naw 
14 disptay than Update tha page tabte . 
15 sat OLIN to ~aro so that tha naxt 
16 word that usa. FRESH witl rasult in 
17 fixing a number of probtems relatad to 
18 tha cree par machanism. (Not a: FRESH was 
\9 onca a part of craapar but was taken 
20 out to spead cra.par up.) 

" 22 
23 

o T: LEAPER ( - ) 
1 ",URPOSE: pa r torm the oparations n~eced 
2 by DEL. SEARCH, REP and EXPAND . 
3 update OEOS. 
4 mova text (OUTLEX) . 
5 updata seraan (FRESH). 
6 housekaaping (POSTLEX). 
7 show thin cursor i1 laxxed. show fat 
8 cu r sor 1f expanded ,atection . 
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9 

10 T: LEXREX ?RELEX 
11 NARROW >R 
12 SeGIN aUE ?LBLINK?X WHILE 

13 15 IF OFF SEARCH CUE LEXCUR ELSE 

14 10 I F OFF DEL DUE LEXCUR ELSE 

1 5 ?A IF OFF REP Due LEXCUR ELSE 
16 ?E IF OFF EXPAND R> DROP 0 >R 

17 ENOIF ENDIF ENDlf ENOIF 

18 REPEAT R> EaOT EOS • 
19 IF NARROW TO ELSE DROP ENOIF 

20 OFF 

21 LOCAL1 

22 IF CREEPER ELSE MOVE- GAP ENOIF 
23 

2" 
o , AUTOEXTEHD) HEX 

2 T : AUTOEXTEND SEL 2 u< 
J IF EOS aEOS U< , 
5 

OFF EXPAND 
IF OUT LEX EHOIF 

6 NARROW IF LEXCUR ELSE RENCUR EHDIF 
7 EHDIF - 1 EXTENDED TO ; 

8 

9 

'0 

" " " " " " " " " 20 

" 22 
2J 

aero II '" 0 , 
2 

3 

4 

5 

• 
7 

8 
9 

'0 

" " " " " " 17 

9 
10 T: LEXREX (--) patter .. us,..;h 

11 PURPOSE: i nterpret and act upon le~ 

12 key pre ss(u). 
13 PRELEX ,et, fl ags and collaps.s i1 a 
14 selection exits. 
15 pot. 101" s •• rching, editting, repeating . 
16 nigntighting ( highest p,..iodty to th e 

17 lo .... st priority) . 

18 if ••• erCh has fafted then restor. t he 
19 

20 
cursor to the seme it was b.fore the 
s.erch (i.e., fat or thin ). 

21 if no other operation has occurred th.n 
22 move cursor (ie, CREEP cur sor) . 
23 ets. move the iaP . 

o T: AUTOEXTENO 
1 PURPOSE: 
2 

to automatic~\ty high\ight 

3 
4 

( .... \.ct", EXPAND) a section 
if 60S is not n.~t to EOS . 

of te)(~ 

5 if a s.taction can e)(ist then turn 011 
5 the cu r sor and .)(pand the sa\.ct10n. 
7 i1 EOS < OEOS than outl.)(. 
8 1f t.)(Xed then show thin cursor 
9 ( L£)(CUR) .he fat cursor (RENCUR). 

10 set e)(tended tru •. 

" " " 
" " .. 
" 18 
19 

20 
21 

22 
2J 

o 

2 

3 
4 

5 

• 
7 

8 
9 

W 

" " " 14 

" " " 



4,806,916 
172 

'" 0 , 
2 

J 

• 
5 

• 
7 

8 

9 

'0 

" " " .. 

" " 20 

171 

" " " 
hiS MEMlT "EX 

LABEL MS II -

a SP) INC, 1 51'). 

BEGIN. CA lie LOY. 

VSAVE 
INC, 

BEGIN. OEY, EO UNTIL. 

STY, 

o SP) DEC, eo If. 1 SP ) DEC. ENOIF. EO 

UNTIL. INX, IHX, YSAVE LOY, TNEXT, 

LABEL MENIT YSAVE STY, a SP) LOY. 
INX, lPiX, sse? LOA. NE 

IF, ft .8 CPY. eo IF. CC 118 LOY, ENOIF, 

CI" 118 CPY, Ea IF. 00 liB LOY, ENOIF, 

BEGIN. COA9 LOA, 10 liB AND, NE 
UNTIL, COAB STY • 

15 ENDIF. YSAVE LOY, TNEXT, , . 
" " " 20 

" " 

" " 20 

" " " 
OLABELMS(II--) 
1 PURPOSE: wait ~ mi\"Lisaconds. 
2 
3 LABEL MEMIT (cha~ - - ) 
4 PURPOSE: sand cha~ to a supar saria\ 
5 card in s\ot 2. 

• 
7 \oad cha~aeh~ into Y-~eg. 
6 if super seria~ ca~d exist s than 
9 if cha~actar is fo~~ f eed then change 

10 character va\ue to SOC. 
11 if charactar is a ~ e turn then change 
12 character va\ue to $00. 

13 wait untn status bit char (bi~ S10 

" " ,. 
at SCOA9) then send ~haractar 
(s tora charactar at SCOA8) . 

17 LABEL 1EMPTYBUF 
18 PURPOSE: send a cont~o\-S if fu t\. 
19 

20 11 RSTAT is t~u.: ct.a,.. RSTAT 
21 wait fo~ st.tus to c\aar. 
22 sand a controt-S 

23 23 

SCI"" 214 

o 1M ?LE CONTROL ) HEX , 
2 LABEL 1M 

3 YSAVE STY, 0 118 lOY, DEX, OEX, 
4 MOOUT LOA, MaIN CM?, HE 

5 IF, DEY, ENOIF, 
6 a SP) STY, 1 SP) STY, Y$AVE LOY. TNEXT, 

7 
8 T: ?LE LINEND:I: 0< 0-
9 IF 80S ce LINEND% 20UP 

<0 

" " " ,. 
" 

OFF AND SWAP OVER -
If OUP MEMlT ENDlf DROP 

SWAa OFF AND ?OUP 

IF SWAP OVER 

IF OUP MEMIT EHOIF 
ENDIF DROP 

16 ENOIF; 

" 1 a LABEL CONTROL YSAVE STY. 

19 BEGIN. COOO LOY, 7F 118 CPY, CS 

20 UNTIL, COlD STA, SSC? LOA , NE 
21 IF, BEGIN, CQA9 LOA. 10 liB ANO . NE 
22 UNTIL, TYA, 1 F liB ANO, COA6 STA, 
23 ENOIF , YSAVE LOY, TNEXT, 

'" o ( ?SEND SEND ) HEX 

o ( 1M ?LE CONTROL ) HEX , 
2 LABEL?M (-- f tag J 

3 PURPOSE: indicate whether modam n.eds 
4 athntion. 
5 
6 fats. 11 modelll buffe~ is .mpty . other 
7 typad cha~s are p\ac.d in key queu • . 
a 
9 

10 T: ?LE (--) 
11 PURPOSE: send the tine and ct:'!arachr(s). 
12 NOTE : LINENOX can be I or 2 characters. 

" .. 
IS LABEL CONTROL (--) 
16 PURPOSE: send a character entered from 
17 the keyboard to the modem. 

" 19 wa.1t for. kay. 
20 convert it to a controt character. 
21 send it. 

" 23 NOTE: this i$ the controt-Z function. 

Q LABEL ?SEND ( --) 
PURPOSE: used in SEND to statt untit 
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2 lABEL ?SENO 
3 BEGIN, TSTAT LOA , EQ UNTIL, TNEXT, , 
5 T: SEND AUTOEXTEHD 
6 60S LOCCHR LIHAOR WR! 
7 WRAP ENOWRAP DROP WR8 

8 SEl 0 

9 00 ?SEHD 

10 

" " 13 

" 15 

" 

80S OVER 

IF?LE4MS 

BOS 1- LOCCHR LINEII TOP - OIAAX 
CUP 2 + SWAP RESHOW 
WR! WRAP ENOWRAP DROP WR@ 

ENOIF 
60S Cit MEMIT 

17 1 60S +ro 
18 LOOP EOS 1- 80S TO 

4,806,9 16 
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2 • ccntro\-O is raceived. , , 
5 T: SEND (--

6 PURPOSE: sand text to modem. 
7 

8 autoaxtend selection. 
9 sat modam for transmission. 

10 send antire salection 
11 at baud rat. sat by (BASIC) SE~ 

12 and display text ~ft.r •• cn Line sent . 
13 st.ll 11 racaivar sands back. controL 
14 S, so wdt for contro1.-Q. 
IS FRESH scr"n. 
16 have cursor tat at tn. end of t!le 
17 t r ansmission unless at the and of the 

18 hxt ' (than thin cursor). 
19 DROP ?LE 19 

20 0 OLIN TO FRESH 20 

21 BEOT EDT. IF lEX-CUR ELSE RENCUR ENOIF 21 
22 - 1 EXTE~OEO TO ; 22 

23 23 

sc .. II 216 

o .SWYFT .SE~OSWYFT ?RECFULL) HEX 
1 

2 FR.AG • SWYFT 

3 S3 C, 77 C. 
4 43 C, 61 C, 

5 31 C, 30 C, 
6 2F C, 2F C, 

7 

" C, 
7. C, 
12 C. 

34 C, 

55 C, 

13 C, 00 C, 

66 C, 14 e, 

64 C, 20 e, 

33 C, 20 C, 
00 C, " c, 

8 FMG . SE~OSW'fFT 0 liB LOY, YO STY, 

9 BEGIN. \ .SWYFT 1+ .Y LOA, TAY. 
10 eEGl~, COA9 LOA, 10 liB ANO, NE 

11 UNTIL. eCA8 STY, 

12 YO INC, YO LOY, \ .SWYFT CPY, es 

13 U~TIL, RTS, 

" 

o 
1 FRAC ./IIEMIT 

2 PURPOSE : sef\d tn. cn .... ct.r that is in 

3 the Y ... gist.r , 
5 FRAG .MOUE 
6 PURPOSE: grab a char.ct.r from the 

7 mod.m and p\ac. it in the Accumutator 

• • 
10 

" " 13 

" 15 LABEL ?RECFULL (-- ) RSTAT LOA. NE '5 
16 IF, 0 liB LOA, RSTAT STA, 

17 BEGIN . CDA9 LOA, 10 118 AND, NE 

18 UNTIL, 11 118 LOA. eCA8 STA, 
19 E~OIF, TNEXT. ( s.nd control. 0 ) 

20 
21 

22 

23 
217 

o ( . ItrrERRUPT) HEX 

1 
2 FMG ,INTERRUPT PHA, TVA. PHA, 
3 COA9 LOA, 08 liB AND, NE 

4 IF, CDAS LOA, 7F liB AND, 
5 13 118 CMP, ~E { contro\ S 

6 IF, 11 liB C,\\P, NE ( controt 0 

7 IF, 20 liB eMP, Ne 

• • 
10 

" 12 

IF, DC liB OMP, EO 
IF, ( s.nd controt S ) 

BEGI~, eCA9 LOA, 10 liB AND, NE 

UNTIL, 13 liB LOA, CDA8 STA, 

FF liB LOA, RSTAT STA, 

" 17 

18 

19 
20 
21 

22 

23 

o FMC .VOUE ( - - I 
1 PURPOSE: ... c.tv. a ch.ract.r from modam 

2 
3 FMC .INTERRUPT ( - - ) 

4 PURPOSE: proc.ss int.rrupts from modem 
5 
6 if th.,. , is a characte .. to be read and 

7 1f it is not II "S and 

• , 
10 

" 12 

if it is not a "0 th.n 

if a torm f.ed then 

send 'S, set RSTAT an d set A-reg 

with tt. 
etse (not a form fe.d) 
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" " 15 
16 

" 18 

" 20 

" 22 

175 
ff liB LOA. 

ELSE. 00 liB CM? EO 
IF. o;:r liB LOA. 
ELSE. 05 liB c. ... ? EO 

IF. \ .SENOSWYFT JSR. 
ELSE. 07 118 CM? EO 

IF. OFF 118 LOA. BELL? STA . 
ENOIF. ENOIF. 
PLA. TAY. ?LA. RTI. 

ENOIF . ENOIF. ENOIF. 

11 ,.. 
15 

16 

" " " 20 

" 22 

176 
if a o;:ar,.iage ... tu .. n 'l.oad 0;:,. ve'l.ua. 
etse (not a o;:a .. riage ... tu .. n) 

if it ill a 'c then .. etll .. n 6SVIYFT". 
a'l.s. (not a 'C) 

if it is a 'G th.n BEEP endif 
and if 
..aturn from int.,.rupt if ·C 0 " 'G. 

andi f 
endif and1f 

23 n 

so;:,. II 218 

o 

2 

3 , 
5 
6 

7 

• • 

. INTERRUPT ... 1 HEX 

MOIN LOY. MOUE .Y STA. MOIN INC. 
SEC. MOOUT LOA. MaIN SBC, 
8 IS CMP, Ne 
IF, ( s.nd o;:ont,.o'l. S 

SEGIN. COA9 LOA. 10 liB AND, NE 
UNTIL, 13 liB LOA, COA8 STA. 
FF liB LOA, RSTAT STA, 

ENOIF. 
10 ELSE. 0 liB LOA, TSTAT STA, 
11 EHOIF, 
12 ELSE. FF liB LOA. TSTAT STA. 
13 EHOIF, ENOIF, 
14 ?LA. TAY, PLA. RTI. 
lS 

16 

" " " 20 

" 22 
n 

". 
o ( o'l.d , INTERRUPT HEX ;S , 
2 FRAG . INTERRUPT 

3 C0A9 LOA. OF liB 

PHA. TYA . 

ANO. NE 

PH.<. 

, 
5 
6 

7 

• • 
10 

" 12 

11 ,. 
15 
16 

" " " 20 

" 

IF. 07 liB AND. HE 
IF. 13 liB LOY. ... ro .. : s.nd -S 1 

BEGIN. COA9 LOA. 10 liB AND, NE 
UNTI L . COA8 STY, 
32 IS LOA, YO STA. 
BEGIN. CA liB LOY. 

BEGIN. DEY, EO UNTIL, 

wait 32 mS ) 

( wh1'1.. a'l.50 r.ading data '1.11'1. ) 
COA9 LOA, TAY. 08 liB AND, NE 

IF, TYA. 07 liB AND, EO 
IF. 11 liB LOY. (o;:har. no ... ro .. 

BEGIN. COA9 LOA. 10 liB ANO, NE 
UNTIL. COA8 STY. ( sand -0 
\ , RECEIVE JMP, 

ENOIF, ENOIF, YO OEC , EO 
UNTIL, 11 liB LOY. ( send '0 ) 
BEGIN. COA9 LOA. 10 #8 ANO. NE 
UNTIL. COA8 STY. 

o , 
2 
3 

oth.rwis. 'l.oad o;:har into MOUE if .. oom 
ats. wait titt o;:'I..ar. send '5, 
sat RSTAT , 

4 .'I.s . it is a -0 . ... sat TSTAT 
5 .ts. it: is a oS, sat TSTAT 
6 .. esto ... A- .. ag and Y- .. eg 

7 
8 NOlEI: 
9 i 1 a 'Z'C than s.nd bao;:k S','IYFl messaga. 

10 if a 'Z' G then give • beap. 
11 1f e 'z's th.n do not a1.1.ow 
12 int.r .. uption , 
13 if. -Z'O th.n a'l.low int.r"uption. 
14 oth ... o;:ontrot o;:harao;:t ... s ara ignor.d. 
15 if a chara ct.r th.n put into MOUE. 
16 

17 HOTE2; 

18 RSTAT racaiv." status; set if no .. ocm 
19 in MOUE to put eha"act. ,. 0 .. a page 
20 o;:ha .. actar ... o;:aiv.d. 
21 T5TAT transmit tar status; set if a ' S. 

22 
21 

,.aset if a '0. 

o T: MAPPENO (--) 

2 

3 

PURPOSE: transf.,. antira eon tents of 
modem buffe .. to taxt at OEOS. 

4 co1.t~ps. the s eteo;:tion. 
5 sat OEOS . 
6 update MOOUT. 
7 maka sura the,.a is .nough room for text 
8 and for pagea. 
9 if OEOS is below EOS then move taxt up 

10 and move mod.m qu. t.x~ in p1.aca. 
11 update EOS and OEOS. 

12 determine if a NEWMARK exits. 
13 FIXEHO, s.t di,.ty. update so;:raen, 
14 i1 tha tast cha,.actar was a page' and 
15 tha .. a ar. mora than $47 pagas then 

16 THOROUGHty update pag. tabla in 
17 ENoFORM. 

" " 
if tha ... ar. 'I. ••• than $C7 peges then 

o;:hack fo,. lu\1. ... ceiv. buff.r. 
20 .tse not enough ,.oom. BEEP and stop the 
21 sand.r f,.om transmitting any mO" •. 
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" ENOIF, \ . RECEIve JMP, 
23 ENOlf. PLA, lAY, PLA. RTI. 

SCI' '' 220 

o MAPPENO HEX , 
2 T: MAPPENO ?COLLAPSE 
:] EOS OEOS UMIN BOT ,+ UMAX OEOS TO 
4 MOUE MOOUT + 

5 MOIN CUP MQOUT U< 
6 IF CROP 0 100 ELSE OUP EHOIF 
7 MOOUT - SWAP MQOUT TO 
8 eeor EBOT 100 + - UMIN 0 OVER U< 

9 PAGES De9 U< AND 

10 IF OEOS EOS U< 
11 IF OEOS lOU? + EBOT OEOS - CMOVE> 

12 ENOIF SWAP OVER OEOS SWAP CMOVE 

13 DEOS LOCCHR LINEII >R 

14 QUI' E80T + TO OUP OEOS + TO 

15 EOS + CUP 1- SWAP NEWMARK 
16 FIXENO OFF -1 CI RTY TO 

17 Ell R> - REFRESHER RENCUR 
18 OEOS 1- ce Ole · 47 PAGES U< AND 
19 IF -1 lliOROUGH? TO EHOIF ENOfORM 

20 PAGES DC7 U< IF ?RECFULL ENOIF 

21 ELSE DROP DROP BEEP 13 MEMIT 
22 C7 PAGES U< If - 1 THOROUGH? TO ENOFORM 

23 EHelF EHOIF ; 

'" o .STARTU .ENOU 5TARTU ENOU 1 HEX 

2 .FMC .STARTU USTART 2 + I..OA, liE 
3 IF, 0 liB LOY, ( print USTART $ ) 

4 BEOHI, USTART 3 + .Y LOX. YO STY. 

5 <LEMIT> JSR. YO LOY. INY. 

6 USTART 2 • CPY. EQ UNTIL. ENOIF. RTS. 

7 
8 FRAG • ENOU UEND 2 • LOA, 1 liB CMP. NE 

9 IF. 1 liB LOY. ( print UEND S 

10 BEGIN. UEND 3 • ,Y LOX, YO STY. 
11 <LEMIT> JSR, YO LOY, tNY, 

" " 
UENO 2 • C?Y, EO UNTIL. ENOIF. RTS. 

14 LABEL STARTU UENO 3 + LOA. NE IF. 

15 UFLAG LOA, NE IF. YSAVE STY, XSAVE STX. 

16 \ .STARTU JSR. XSAVE LOX, YSAVE LOY. 

17 ENOIF. ENOIF. TNEXT, ,. 
19 l.ASEL ENOU 

20 UFLAG LOA. 

VEND 3 + LOA, NE IF, 

NE IF. YSAVE STY, XSAVE STX. 

" 23 

o 

2 

3 , 
5 

• 
7 

• 
9 

'0 

" " " " " " " ,. 
" ,0 

" " 23 

o FRAG . STARTU 

178 

1 PURPOSE: print USTART string from USTART 

2 string. 
3 NOTE: USTART 2+ has \ength at string . , 
5 
6 FRAG • ENOU 
7 PURPOSE: print VEND string from UENO 

8 string. 
9 NOTE: UEND 2+ has \angth of string. 

'0 
1 \ LABEL STARTU 

12 PUR~SE : start under\ine if UENO 3 • is 
13 not zero end UFLAG is set . 

" 1 5 LABEL ENOU 
16 PUR~SE : end under\lne if UENO 3 • is 
17 not zero and UFlAG is sat. ,. 
" 20 

21 \. ENOU JSR. XSAVE LOX. YSAVE LOY . 21 
22 ENOIF, ENOIF, TNEXT , 22 

scr II 222 
o LEMlT LeR LTYPE UAARGIN .USINGLE ) HEX 

2 l.ASEL LEMIT YSAVE STY, 

23 

o LABEL LEMIT char -- ) 
PURPOSE: print character. 

2 save y-reg. 
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3 0 SP) LOA, INX. INX, 

4 XSAVE STX, TAX , <LEMIT> JSR, 

5 XSAVE LOX. YSAVE LDY. TNEXT, 
6 

7 T: LeR 00 LEMIT 

B • LF IF OA lEMIT ENOIF 

9 

10 T: LeRS OMAX ?OU? 
11 IF 0 00 LeR LOOP ENOIF 

12 
13 T: UAARGIN 

14 IF 0 00 20 
15 ENOIF; ' 

. aL MARGIN" 

LEMIT lOOP 

+ '?DUP 

" 17 FRAG ,USINGlE 
18 VI STX. \ .STARTU JSR. Yl LOX. 

19 <LEMlT> JSR. \ . ENOU JSR. 

20 YSAVE LOY. XSAVE LOX, TNEXT. 

" " 23 

'" 0 ( ULEMIT ) HEX 

1 

2 
LABEL ULEMIT (n -- ) YSAVE STY. 

1 SP) LOA, YO STA, 0 SP) LOA , , INK. INX. XSAVE STX. TAX, UFLAG LOA. EO , If, SF JIB CPX, ea ( UFLAG not set) 

5 IF. OFF .a LOA. (und.rline cha .. ) , UFLAG OUP STA, 1+ STA . ( set UFLAG ) 

7 

8 
9 

10 

20 #8 LOX, <LEMIT> 
VEND :3 ... LOA. 14£ 
IF, \ .STARTU JSR, 

JSR, 
( gl'oup 

ENOIF . 
ELSE. <LEMIT> JSR, ENOIF, 

( space 

u ' Una1 
( start 

11 

12 
ElSe. SF ~B CPX, EO ( UFLAGsat. not_?J 

IF. YO LOX, SF .S CPX, EO 
13 

" 15 
16 

17 

18 

19 

20 

IF . 20 #a LOX. UENO 3 + LOA. E~ 

IF. \ .USINGLE .JMP. ENOIF . ( 
ELSE, 0 #6 LOA. ( end 

UFLAG OUP STA. 1+ STA, ( c1.rUFLAO 
UENO 3 + LOA. NE ( group? 
IF. \ .ENOU JSR. ENOIF. 20 liB LOX, 

ENOIF, 
ELSE. UEND 3 + LOA. EO 

21 IF, \ .USINGLE JMP, ENOIF. 
22 ENOIF . <LEMIT> .JSR, 
23 ENOIF, YSAVE LOY. XSAVE LOX. TNEXT, 

SCI' # 224 

o LTYPE Vft V! ) HEX 

2 T: LTYPE LMAROIN STARTU 
3 CURR OUP OUP 50 + SWAP 
4 DO 20 I Cft 7F AND U< 
5 IF DROP I ENOIF 
6 LOOP 1 + CURR 
7 00 I eft 7F u< 
8 IF 1 8 ULEMIT 
9 ELSE ENOU 20 LEMIT STARTU 

10 ENCIF 
11 LOOP ENCU ; 
12 
13 T: V! V ?OUP 

3 remOVe charectar from stack 
4 save :o;-:--a9' 
5 transfer a-reg to :o;-reg and ca1.1. <LEMIT> 
6 restore :0; and y :--agisters. 
7 
8 T: LCR ( -- ) 
9 PURPOSE: print a carriage return and 

10 aho print iI Line teed if .LF is true. 
11 

12 T: LCRS (n -- ) 
13 PURPOSE : print n carr r e turns. 
14 n can be zero. 
15 
16 T: LMARGINS 
17 PURPOSE: print the lett margin. a1.so 
18 prevents margins from bei ng under1.inec 
19 if underline is turned on. 
20 
21 T: .USINGLE 
22 PURPOSE: single underUne . 
23 

o LABEL ULEMIT 
1 PURPOSE: this word controts undartining 
2 sent to tha printer . , 
4 undertining is turnad on by an under1.ine 
5 
6 

character (a s pace is printed in 
p1.ace) and turned off by anotha r 

7 under1.!ne untess there are two 

its 

B underlinas right next to aaeh ethe r 
9 in which case an underline is printed. 

10 and .tso turnad off by two carriage 
11 or by e pegebreak. 
12 
13 UFLAO true indica tas that underl.ining 
14 is currently in operation. 
15 USTART is s tring for turning on u'1.ine . 
16 IJENO is string for turning off u·tine. 
17 the first atemant contains. group flag 
I S for backspece underlining: 0 means that 
19 the printer muat backup to underl.ina 
20 aach eharaeter. 
21 
22 

" 
o T: LTYPE ( - -) 
1 PURPOSE: print a tine from CURR until. 
2 eontrc~ character encountared. , 
4 print ~a.ding b1.~nks (LMARGIN). 
5 start undertina. 
6 examine 80 charac tars in CURR buffer 
7 for control. characters a"d for 
8 10-carriage return. 
9 raturn address of control. character. 

10 print e1.t characters substituting the 
II cant rot character with a btank. 
12 
13 
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14 1 F SWAP SWAB SWAP ELSE DROP ENOI F 
15 
16 T: VEt V 8 SWAB 

" " " 20 

" " 23 

'" o ( ENDPAGE SETPRINTER ) HEX 
1 

2 T: ENCPAGE UFLAG 
3 IF WRi Cit Ie .. 0- UFLAG TO ENCIF 

4 42 lPAOEX - ABOVE" - LINESCQUNT - LCRS 

5 PCT 80DO + PAGEX + PFt.ACX 8000 ... u< 0 .. 

6 IF PAGEPRINT ENDIF 
7 0 LINESCQUNT TO DC LEMIT ; 

• 
9 T: SETPRINTER 

10 PSUF ADOR DUP 3 ... >R 

" 12 
13 ,. 
15 

16 

" " ,. 
" " " 23 

Ri 2 ... C8 HEAD" TO 
2 ... ca :3 - OMAX ?OUP 

IF Rt 3 ... SWAP OVER ... 
00 t , ce lEMIT LOOP 

ENOIF 

Ri 1+ ca 
R> " 
.I.F IF 00 

.BL TO 
• LF TO 

LEMIT ENOIF 

$cr It 226 
o PRINT) HEX 

1 T: PRINT AUTQEXTEND 

2 SETPRINTER 
:3 60S LOCCHR LtHAnR WR! 

SWAP 

4 LINREL LeT TO PAGEIt PCT TO 
5 0 PRINTBREAK TO 0 UFLAG TO 

6 BEGIN LINESCOUHT 0-
7 IF WR8 C8 Ie -
8 If ABOVE" HEAOX DMAX - leRS 
9 ENDIF ENOIF ?ONPAGE 

10 IF WRAP ADJUST -1 PRINT? TO rOBUFF 
11 0 PRINT? TO L TYPE leR 
12 1 SPACING 2 .. If LeR CROP :2 ENOIF 

13 LlNESCOUNT ... TO 

14 WR8 C8 tD .. IF 0 UFLAG TO ENOIF 
15 ELSE PRI NTBREAK IF ENDPAGE ENDIF 
16 ENDIF ENOWRAP 0-
17 

" " 20 

WR@ E50T 1- UMIN DUP BOS TO 
BOS BOW U< 0-
IF 0 OLIN TO LCT PCT 

FRESH PeT TO LCT TO 
21 ENDIF WR! - 1 PRINT5REAK TO 
22 UNTIL SHOW BEOT EOT -
23 IF LEXCUR ELSE RENCUR ENOIF 

14 T: V! ( *' ehar-pair -- ) 
15 PURPOSE: stora a number in tne BASIC 
16 variabl.: if it isn't found. do 1I0thino; 

" " 19 T: V@ ( ehar-pai r -- " ) 
20 PURPOSE: f .tch a value from a BASIC 
21 vOlri ,ble: 1f it isn't found. return 
22 v.lu . stored at 0 < ** bug? .* >. 
23 

D T: ENOPAG£ ( --) 
1 PURPOSE: print p.ge numb.r. 
2 turn off und.rlining If a hard pag. 
3 break 1s encount.r.d. 
4 advanc. to lin. to pri nt pag.lI on 
5 print tn. pag. numb.r only if 
6 pa ga" is gr .at.r than (BASIC) PF~ 

7 form fe .d to n • .>:t page. 
8 clear LINESCDUNT 
9 inputs: LPAGE% A80VE~ LINESCOUNT 

10 PFLAGX 

" 12 T! SETPRINTER ( - - ) 
13 PURPOSE: initialize the print.r. 
14 emit print.r string f rom that saved by 
15 us.r (SOl. 5AVESTRINGS and LOAOSTRINGS) 
16 to print'r, skipping the first 3 byt.s . 
17 stor • 
1 IS • LF 

first thr •• bytes in: 
fals. if er doas a lin. te.d 

19 . BL II spac.s n •• de d for l.ft margi n 
20 HEAD" II Unes pas t tOla r -off tina a 
21 form fOled brings print head 
22 .mit a carri.g. r.turn 1f it won't 
23 sa nd a lin.fe.d to th. pr i nt.r 

o T: PRINT ( -- ) 
1 PURPOSE: print SOllee ted ar.a, tine by 
2 tina, to printer in slot 1. , 
4 allows a print job to b. stopp.d .nd 
5 restart.d and still look cont i guou s 
6 as long as it stops at th. end of a 
7 tina and starts on the nOl.>:t 
8 allows doubl. spacing (BASIC : SP%-2 ) 
9 If ther. is • sscond earriage return 

10 th.n turn undsrline ftag off. 
II won't print a leading pag.br • • k 

" 13 Inputs; 
14 VECT points to printer r om coda. 
15 .LP ho l dS print,r initi . lization.' 
! 6 80S points to start of deSired t e.>:t . 
17 

18 Outputs: 
19 80S poi nts to l~st character pr int ed. 
20 EXTENDED hold s - ! 

" " " 
WR points to 117 
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184 
m 

o save, 'load SASIC ~trings ) HEX , 
2 (Sname buff ... "'ax -- ) 
3 T; SAVES OVER ADDR >R >R 
4 SWAP V OUP 1+ ! ROT -

5 IF OUP C8 R> U~IN OUP 11.8 2 + C! 

6 SWAP 1+ iii OUP 11.8 ! 
7 R> 3 .. ROT CMOVE 
8 EL.SE R> R> DROP DROP DROP ENDIF , 

10 (Sname buff ... --

1\ T: LOAOS ADOR >R V OUP 1+ 8 R8 8 

12 IF R8 2 + C8 OUP >11. OVER C! 
13 BASICO SF .. OUP iii 11.8 - OUP ROT 

14 OUP ROT ,+ ! R> 'OUP 
15 IF R9 3 .. ROT ROT CMOVE 1 ENOIF 

16 EHOlf R> DROP DROP: 

a T: SAVES ( Snama buffe .. max - - ) 
1 PURPOSE: save II string enhrad by user 

2 s o that When II NEW Dr RUN is invOked 

3 this string can b. restor.d instead a t 
4 the d.fau1.t string. 

5 
6 if the BASIC string and the usa .. string 
7 do not match than store the 'length and 
8 mova the contents from BASIC to the 
9 usa,. string. 

10 81. •• drop a'll. parametars. 

" 12 T: LOADS ( Sn ..... buffer 

13 PURPOSE: 1.oad II string back into tha 
14 BASIC string a raa. 

" 16 1t tha BASIC string and tha usar string 
17 17 do not match than stora tha 'l.angth and 
18 18 move tne contants from tne usar stri ng 
19 19 to tna BASIC string. 
20 20 and drop 11.\\ paramatars . 
21 21 
22 22 

n 2' 

scr It 228 

'" 

o sava, toad PR$ string at PBUF ) HEX , 
2 T: SAVESTRINOS 
3 5503 U5TAAT 5 SAVES 
4 5SCS UENO 5 SAVES 
5 5002 PBUF 10 5AVES , 
7 T: LOADSTRINGS , , 5503 

55C5 
USTAAT LOADS 
UENO LOADS 

10 5002 PBUF 

" 
LOADS 

" " " " " " " " 20 

" " n 

o OEFAULT PRINTER STRINGS ) HEX 

2 , 
4 
5 , 
7 

FRAG .PRINT , UENO ) , 
( USTA1I,T ) 
( FX80 ) 0 

16 e, 40 e, 

C. 16 e, 20 C. 30 C. 
16 e, 20 C, " C, 

C, o C. 5 C, 
16 C, 6C C, , C. 

o T: SAVESTRINGS ( -- ) 
1 PURPOSE: to save tha usar strings 10r 
2 undarUna start , undar\ina and, and 
3 printar initia\lzation. 
4 
5 
6 T: LQADSTRINGS ( -- ) 
7 PURPOSE: to ra.tora the usar strings 
S 10r undar\ina start, undar\ine a nd, 
9 and printar initia\ization. 

" " " " " " " " " " 20 

" " n 

o DEFAULT PRINTER STRINGS) , 
2 lA6EL . PRINT 
3 PURPOSE: daf au\t print er strings for 
4 EPSON FXSO. 
5 , 
7 
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8 ;5 . 
9 (IMAGEWRlTER) 0 C, a C, 6 C, 

10 18 C. 45 C, 

11 18 C, 4C C, 30 C, 30 C. 38 C, 

12 (IDS) 0 C, 0 C, 

13 IE C, 18 C. 4A C, 2C C, 

14 36 C, 30 C, 2C C, 24 C. 

15 18 C. 52 C, 2C C, 31 C. 

16 2C C, 24 C, 

17 (CANTX ) 1 C, a c. 
18 18 C , 5B C, 36 C, 73 C, 

19 18 C, 56 C, 32 C, 77 C, 
20 (OUME 1 1 C, DC C, 
21 (MX80) a C, 10 C. OF C, 

22 PARALLEL CARD ) a c. 0 C. 
23 9 C, 38 C, 30 C, 4E C, 9 C, 

scr II 230 
o 

2 FRAG .DEFAULT· 100 ALLOT 
3 11 BLOCK HERE 100 - 100 CMOVE 

• 
5 LOMEM'+ HERE 100 
6 LOMEM 3 ... HERE 100 
7 LOMEM 3 + 107. + HERE 100 , , 

10 

LOMEM 3 ... 10 

HIMEM 1 F -
HIMEM 

11 LDMEM 3 ... 

, 2 4000 

" 0 

,. + HERE 

HERE 
HERE 

100 

'00 
'00 

67 • 

69' 
6B • 

60 • 
6F • 

73 • 

AF • 

FB • 
FO • 

4,806,916 

B , 
" " " " ,. 
". 
" " 18 

" 2D 

" " " 

186 

o FRAG .DEFAULT ( - - a ) 
PURPOSE: used to set UP p.ga a and 

2 varlab1a. for BASIC. 
J 

4 copy 1maga 01 BASIC page 0 from Lyon's 
5 disk. this 1mage of BASIC was r et rieved 
G by Mino _1th his Wi1dca rd . 
7 adjust 1t 10r t~ese variab1es 
8 1 .. ~ byta 3 to 58 (h.~) 
9 and the posi tion of EODE. 

10 position of string is at HIMEM 18 
11 and soma mysteri ous things: 
12 4000 HERE 100 FB + 

Fa. 
14 OFF 

HERE 100 

HERE 100 
HERE 1 00 

HERE 1 00 FF + C l 
" 0 
14 OFF 

HERE 100 

HERE 100 FF + C! 

" " " 'B 

" 2D 

" 22 
23 

'" a ( DEFAULT BASIC variabtes ) HEX , 
2 0 C, 0 C, a c, 
J 

• , 
6 

Cleo 
CFD2 

C2el 
e907 

7 ClOD 
8 CSC2 
9 OOCC 

10 CGOO 
I I 0003 

12 CSCC 
'3 CS03 
14 ccoo 
'5 04C2 

" 

0000 
2001 

0600 

SODa 

a c, a 
a c, a 
o C, 0 

o C, a 
0000 0 C, 0 

0600 0 C, 0 
0300 0 C, 0 

0200 a C, 0 

0100 0 C, 0 
FFFF 0 C, 0 
FFFF a C, 0 
4200 a C. 0 

MARGIN" ) 
ROOM" ) 
ABOVE" ) 
WIDE 1 
PAGE" ) 
BELO'o'I'); ) 
L.PAGEX ) 

PFLAG% ) 
SPACING ) 
LINEND" ) 
SEND" ) 
PLEN% ) 

BOV SWA8 • 0 C, 0 , ( soe 

15 the va1ue $10 .. ap r.sants the numbar of 
16 variab1as in BASIC. 

" " " 2D 

" " " 
o .OEFAULT continuad ... 

2 dafine the f0110wing BASIC variab1as: 

J 

• , 
inc1ude va ri.b1es 

PAARGIN" 0 
ROOM:( 201 

6 A8OVE" • 0 

7 WIDE" 
8 PAGE" 
9 8ELC>W:I: 

10 LPAGE:: 
11 PFLAG" 
12 SPACING 
13 LINEND% 
14 SEND" 
15 ?LEN" 
16 SOC 

" o 
C 

8 , 
-, -, ., 
BDV 

(asci i ) 
CICO 1eft margin 
CF02 taxt avai1ab1e 
C2Cl top ma .. gin 
C907 no . c01umns 
ClOD paga number 
C5C2 bottom ~argin 
ooce 
CGOO paga nag 
0003 sing1e/doub1e 
CSCC sand end Une 
CS03 mod am initia1. 
CCDO page 1angth 
04C2 bottom of text 
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" 0250 , C. HIMEM " " 0355 , C, HIMEM 18 

" eS5S 4 c. HIMEM 1 F 

" o . 0 , 0 • 0 • 0 • 

" 22 

" 
rocr II 232 

o , , 
IHITBASIC OEFVARS J HEX 

( BELONGS IN COLO START 

0 PRO 
0 US. 
0 UEO 

3 LABEL INITBASIC YSAVE STY. 0 liB LOY. 

4 BEGIN, \ ,DefAULT ,Y LOA, 
S BASICO ,YSTA, INY, EO 

6 UNTIL. YSAVE LOY, 
7 
8 LASEL OEFVARS Y$AVE STY . 

9 MSrCO 69 .. LOA, XO STA, 
10 BAsteD SA + LOA, XO ,+ STA, 
11107 .. 3+S+IIBLOY, 

12 BEGIN, \ .DEFAULT 103 .. ,Y LOA, 
13 XO lY STA. DEY, fill 
14 UNTIL, 
15 OF liB lOY. (bytes ln . PRINT ) 

16 HlMEM IF - aup OFF AND liB LOA, XO STA. 
17 MSICO SF .. STA. 
18 SWAB OFF AND liB LOA, XO ,+ STA, 
19 BASICO 70 .. STA. 

20 BEGIN. \ ,PRINT ,Y LOA, XO )V STA. 
21 DEY. fill 
22 UNTIL. YSAVE lOY, TNEXT, 

" '" o ( RESETVARS ) HEX 

, T. RESETVARS , GAP 100 C2eF V! 
4 WIDE D7C9 V! 
5 ABOVE" Clel V! , BELO'N'O C2eS V! 
7 PAGE" DOCI V! , MARGIN" coe, V! 

9 LPAGE" eCDO V! 

" PFLAG% 00C6 V! 

" SPACING 0300 V! 

" LINENO" CCC5 V! 

" SENO" 03C5 V! 

'4 PlEN" OOCC V! 

" BOC C204 V! 

" " " 19 
20 

" " 23 

" " " 20 
21 

22 
23 

PRS 
USO 
UES 

0250 printer initial 
0355 u'l ine start 
C555 u'\1ne end 

NOTE: variable spaee is tad by threa 
zeroes and trai\ad by fi ve zaraos . 

o LABEL INITBAS IC (--
PUP.POSE: copy OEFAULT to BAstcO (S1000) 

2 then do DEFVARS . , 
4 copy BASIC page a from . DEFAU LT to 
5 BAstCO. tat.r this is moved into paga 
6 zaro before catting BASIC. 
7 , 
9 LABEL OEFVAAS ( -- ) 

10 PURPOSE; define BASIC variabtes. 

" 12 mova BASIC variabtas ($42 bytas) 
13 from DEFAULT .. $103 to BASICO .. $059 . 
14 force chenge in zero paga vatues so 
15 that USer strings Can ba preserved. 
16 move printer strings to BASIC area. 

" " 19 NOTE: the vatue $10 rapresents the 
20 number of BASIC variabtes present . 

" " " 
o T: RESETVARS (--) 
1 PURPOSE: ptaca Swyft defautt vatues in to 
2 tha BASIC vari ables. 
3 
4 

5 , 
7 , 
9 

" " " " '4 
" 16 

" 'B 
19 

'0 
" " " 
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• , 
2 , , 
5 , 
7 

• , 

VALIDATE 

T; VALIDATE 
02CF V 

IF COCI V 
I F 07C9 V 
IF 00C6 V 
IF 03CS V 
IF 5002 V 

IF I EXIT 

HEX 

IF Ct C2 V IF C2CS V 
IF DOCI V IF CCOO V 
IF 0300 V IF CCCS V 
IF DOCC V IF C204 V 
I F 5503 V IF S5CS V 
ENOIF 

10 ENOIF ENOIF ENOIF ENDIF ENDIF 
11 ENOIF ENOIF ENOIF ENDIF ENOIF 
12 ENOIF ENoIF ENOtF ENoIF ENOIF 
13 OEFVARS 
14 RESETVARS 
15 LOADSTRINGS 
16 BASICO 69 + I 70 + DUP 
17 BAStCO 6B + 
18 BAStCD 60 + 

" 
•• 

2. 
" 22 

" 235 

• , 
2 , , 
5 , 

( F>B ) HEX 

LASEL F>B ( FORlli TO BASIC ) 
XSAVE STX. TSX. SSAVE STX, 
YSAVe STY. 

4F liB LOX . 
7 

• , 
BEGIN. 50 .X LOA. FORTHO .X STA. 

BASICD 50 + .X LOA. 50 .X STA. 
OEX. MI ,. 

" " " " 

UNTIL . 3F liB LOX . 
BEGIN, lCO .X LOA. FORTH 1 . X STA. 

BASICI .X LOA. lCO .X STA. OEX, MI 

UNTIL . 

15 CLC, <ZPMOVE> JSR. 
16 SSAV LOX. TXS. SEI. RETN LOA. MI 
17 IF. <0444> JMP. 
18 ENOIF. OFF liB LOA.. RETN STA. 
19 XSAV LOX . Y$AV LOY. P$AV LOA. 
20 PtiA. ASAV LOA. PLP. 
21 <RTS> JMP, 
22 

" 
sc,.. II ", 

• CH>F ) HEX , 
2 FRP.G .CH>F , 7F .e ANO . RETNCHR STA. , SEC . <ZPMOVE> JSR. 
5 SEC, CH LOA, COLli SBC. RETH STA. , RETNCHR LDA. 00 liB CMP, EQ 

7 IF. a liB LOA. CH STA. 57B STA. 

4,806,9 16 
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a T: VALIDATE (-- fLag 
PURPOSE; checks to , •• if att the 

2 P"'op.,.. BASIC vatu.s have be.n ut. 
3 t,..ue • aLt ,..equl,...d va,..iabtes p,..asant. 
4 fats •• something missing. , 
6 11 att the vatues a,.. . not the,..a than 
7 ,...dafln. att va,..labt.s (OEFVARS) . 
8 ,...s.t th.i,.. vatu. (RESETVARS and 
9 ·LOAOSTRINGS). 

10 t.tt basic wh.,..a to 1ind tham . 

" 12 NOTE: tha vatu a $70 is 7 tim.s the 
13 numb.,.. 01 variabtes (both intega,..s and 
14 st,..lngs). 

" " " " " 2. 

" 22 

" 
a LASEL F>8 (--) 

2 

PURPOSE: t ,.. .ns1a,.. 
to BASIC. 

cont,..ot 1,..om Forth 

3 sava X and S ,...gista"'" 
4 sava sacond $50 bytas 1,..om page 0 
5 at FORTHD. ,...ptaclng them l,..om BASICD. 
6 sa"a tast $40 bytes 1,..om page 1 
7 at FORTH1. raplacin g tham l,..om BASIC1. 
8 10,.. di sk ba •• d Swyft <ZPMOVE> moves 
9 page' 0 and 1 l,..om aux to main memory. 

10 in ROM Swylt <ZPMOVE> i, simpty an RTS. 
11 s.t r.tu,..n stack pointe,.. (l,..om BAStCC). 
12 the 1i,..st time th,..ough : 
13 jump to 0444. baginning 01 BASIC . 
14 it witt ,...tu,..n to B>F or 
15 it witt emit cha,..acters th,..ough CH>F. 
16 consecutive tim.s th,..ough : 
17 ,to,..a -1 in RETN 
18 re.to,... reii.te,.., (X. Y. p. A) 
19 ,..atu,..n to BASIC to whe,... it emitted 
2. 

" 22 

" 

• 
2 , 
, 
5 , 
7 

cha,..acta,..s . 

FRAG .CH>F ( -- I 
PURPOSE: ,..eceiva cha,..actars emi t ted 
BASIC. 

, t ,..ip high byta and sa"a cha,..act.r 
in RETNCHR. 

in disk ve,..,ion <ZPMOVE> copias 
pag •• 0 and 1 1,..0", mai" to aux. 

by 
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8 COL" STA , CI' liB LOA; RETNCHR STA, 

9 ELSE, eH INC, eH LDA, 578 STA. 
10 COLI* STA. 

11 ENOIF, RETNCHR LOA, 

" 13 CLC. CS IF, 
14 (skip <ZPMOVE> in B>F ) 
15 

16 

17 

" " 20 

" 22 
23 

237 
O (8)F ) HEX 

2 FAAG .9>1" 

3 SEC. <ZPMOVE> JSR. 
4 ENOIF, (skip <ZPMOI/E> from C>F 

5 CLI. 
6 PHP. ASAV STA. PLA. PSAV STA. 

7 XSAV SlX . YSAV STY . TSX. SSAV STX. 

• 
9 4F liB LOX, 

10 BEGIN. 

" " 
50 ,X LOA , BASICO 50 + ,X ST ... , 
FORTHO .X LOA . 50 ,X STA, 

13 DE)(, Ml 

14 UNTIL . 3F liB LOX, 

If; BEGIN, 

16 ICO ,X LOA. BASIC1 .X STA, 
17 FORTH1 ,X LOA, ICD ,X 5TA. 

lB OEX, MI 

19 UNTIL. 

20 

192 
8 in ROM version <ZPMOVE> 1s RTS. 
9 s tore difference 1n cursor hori ~ontal 

10 position in RETN. 

11 if the ch.,. is a. carriilge return then 
12 store 0 in cursor post ticn. 
13 update BO-column enh ance d ($578 ), 

14 convert RETNCHR to • Swytt retu!'"n. 
15 else increment curs or positio" and 
16 updata 80- cotumn anha"cad (S 578 ). 
17 rastora r acaivad character to A 1'1119. 
18 continua with . 8>F after skipping 
19 <ZPMOVE> in .8>F .... 
20 
21 

22 
2J 

o FRAG 8;>F ( -- ) 

1 PURPOSE: raturn from BASIC or CH;>F to 
2 Forth. 

3 
4 in disk version <ZPMOVE;> 
5 and if not from . CH>F the" 
6 copy paga. 0 and 1 from main to aux. 
7 sava ragi.tar. (A. P. X. Y. S) 
8 axchanga BASIC and Forth paga. zero: 
g copy S50 bytes from S50 to BAstCO 

10 and from FORTHO to S50. 
11 axchanga BASIC and Forth pages o"a: 
12 copy S3F bytas f rom SlCD to aASICl 
13 and from FORTHO to SICD. 
14 rastor a ragistars (S. Xl 
15 return to TOBASIC 

" 17 

" " 20 
21 SSAVE LOX . TXS. XSAVE LOX. YSAVE LOY, 21 
22 TNEXT, 22 

23 23 

SCI' " no 
0 ara.a 1st 2 tracks ) ",X 0 FRAG .NEWDISK I -- ) 

• • PtJRPOSE: arasa a Swyft disk when t he 
2 FRAG .NEWOISK. ( -- ) 2 PhraSe ~CALL 3600" " ca1.cul.ated. 
3 COE8 LOA, D liB LOA, COEF STA. COED STA, 3 

4 I lie IWM INITIALIZATION ) 4 , COEE LOA, COE9 LOA. I turn on driva , 
• 50 ItB LOY, I step 80 ph.uas • 
7 BEGIN, TYA. 3 Ita AND • . A ASL . 7 

• TAX. CaE' ,X LOA. I st a p motor S 

• 56 liB LOA. FCA8 JSR, I da1.ay • 
.0 COED .X LOA , DEY. MI stap motor '0. 

" UNTIL, " " COEF LOA, Turn 00 wri til current " " FF liB LDA. FCA8 JSR. ( de1.ay " " FF Ita LOA, FCAS JSR, { dll'lioy " " COE3 LOA. 56 liB LOA, FCA8 JSR, I stllP " " COES LOA , COE2 LOA, 56 liB LOA ,. I to " 
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17 FCA8 JSR. COE4 LOA. 
18 FF ItS LOA. FCAS JSR. 
19 FF #a LOA, FCAS JSR, 
20 COEe LOA, COES LOA. 'US. 

next track 
detillY 

da1.ay 

Turn off 

21 

22 
23 

( writ. currant and driv" 

239 
a ( soft switch words 10r rom card) HEX 

2 FRAG .MONITOR C081 STA. CDBA S1A. 
3 FF69 JMP. 

4 FRAG .B/F COBO STA. 

5 \ . B>F JMP • 
6 , 
• , 

FRAG 
FRAG 
FRAG 

. )(NEXT coeo STA, 

.RT5 COBI STA, 

. 0444 COST 5TA •. 

OFF 118 LOX, , 

Y$AVE 
RTS, 

IS LOY, 

10 4C liB LOA, FOFO STA, 
FRAG . CH/F C080 STA • 

LOY. 

0444 

" " 1J 

7F ItS AND. RETNCHR S1A-, 
\ .CH>F JMP, 

14 FRAG 

" 
.XFER X5 1+ S1A, XS STY, 

C062 S1A-, )(5 )JMP. 
16 FRAG .LEMIT2 <LEMIT> JSR. 
17 C082 STA, RTS, ' 

18 FAAG .BOOT 
19 C08A SM, C081 STA. FFFC )JMP. 
20 CaBO STA-, 0204 JMP, NaP, 
21 0200. lEg. 3 A5 XOR C, 
22 FRAG .CDISK YSAVE STY. XSAVE STX, 
23 <NDISK> JSR, \ XYNEXT JMP, 

ser II 240 

TNEXT, 

JMP, 

o soft switch words for rom c a rd ) HEX , 
2 FRAG .STAAT coao LOA. coao LOA. 
3 COal STA. 00 .a LOA. XO ,+ STA. 
4 o.a LOY. XO STY. 
5 BEGIN. 
S aEGIN. xo IY LOA. XO )Y STA. INY. EO 
7 UNTI L. XO 1+ INC, EO 
a UNTIL. 
9 BO.8 LOA, E063 STA, 

10 4C.8 LOA. 043C STA, 
11 <a/F> OFF AND .B LOA. 0430 STA', 
12 <a/F> SWAB OFF AND .B LOA. 043£ STA. 
13 <CH/F> OFF AND .B LOA, FOFI STA. 
14 <CH/F> SWAB OFF AND .a LOA, FOF2 STA. 
15 CD8F LOA, C08F LOA. <XNEXT> JMP. 

" 17 FRAG ,LEMIT SEI, coal STA. 
IS o.a LOY, 36 STY, Cl .a lOY, 37 STY. 
19 60.B lOY, FOFO STY. 
20 TXA, FOEO JSR. 
21 36 LOA. F75 STA. 
22 FO.B lOA . 37 STA. Fa .a lOA, 36 STA. 
23 CaBO STA. CLIo RTS, 

" " " 20 

" 22 
__ 2.3 _ _ 

o ( SOFT SWITCH WORDS FOR ROM CARD ) HEX , 
2 FRAG .MONITOR jump to the Apple monitor 
3 
4 FRAG .B/F jump to BASIC/FORTH interhca 
5 
6 FRAG .XNEXT return from benk 2 routine. , FRAG 
S FRAG , 
" 

.RTS return from BASIC. 

.0444 jump to BASIC. 

II FRAG .CH/F return character to Forth. 

" " 14 FRAG .XFER jump to bank :2 routine. 

" 16 FRAG . lEMIT2 print cha racte r. 

" 18 FRAG .BooT boot disk. ,. 
20 

" 22 FRAG .COISK era.e Swyft disk. 
23 

o FRAG . START ( -- l 
PURPOSE; prepare to ca.l BASIC. 

2 .et up for BASIC (SeOSO). 
3 copy BASIC and monitor r om to equiva.ent 
4 apace in ram and mod i fy. 

5 
6 NOTE; SD43C is JMP <B/F> and 
7 SFOFI is <CH/F>. 

• , 
" 11 FRAG . LEMIT -- 1 
12 PURPOSE; print character from x-reg. 

" 14 turn romcard of1. 
15 reptace Apple output vector S36 .... it!"! 
16 soft hook in stot ona (SC1DD). 
17 catt output routin e $FDED. 
18 restora original output vactor in' S36 
19 (SFDFD). 
20 satf -modify .LEMlT to stora new vector 
21 ;It 536 (SC102) next time through. 
22 turn romcard on. 
23 
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196 ,.. 
o , .FRAGMENTS FOR RON CARO ) HEX 

2 LASEL RON-FRAGMENTS 

3 YSAVE STY, OF '8 LOY. BEGIN. 

• 
5 

\ .LEMIT2 ,Y LOA, <LEMIT2> .Y STA, 
\ .COISI( • Y LOA, <COISK> • Y STA, 

6 \ .XNEXT .Y LOA, <XNEXT> , Y ST ... , 

7 \ .MONITOR .Y LDA. <MOtQ ,Y ST ... , 

• • 
\ .e/F • Y LOA, <8/F> • Y ST ... , 

'0 

" " " ,. 

\ .0444 
\ .CH/F 

\ .XFER 

\ .RTS 

,Y LOA, <0444> 
,Y LOA, 

,Y LOA. 

• Y LOA. 

<CH/F> 
<Xf£R> 
<AT5> 

.Y ST". 

.Y ST", 

,Y ST", 
,Y STA, 

DEY, MI UNTIL, 2F 118 LOY, BEGIN, 

\ • LEMlT ,Y LOA, 

" \ .800T 10 - .Y LOA. 
<LEMIT> 
300 

,Y ST", 
.Y STA, 

16 DEY, Ml UNTIL. SF .8 LOY. BEGIN, 

" " " '0 

\ .NEWDlSK • Y LOA, <NOISK> 

\ .START • Y LOA. <STAAT> 

,Y STA, 

, Y ST", 

DEY. Ml UNTIL. 
60 118 LOA, <ZPMOVE> STA , 

21 YSAVE LOY. TNEXT . 

22 

." 
SCI"" 242 

a ,,<;1ft switch wordS 101" di"k rall'l HEX , 
2 FAAG O.MOIUTOA ~1t<l> JSR, C08A LOA, 

3 FF69 JMP, 
4 FMO O. e l F ca09 STA, C003 STA. 
S COOS STA, \ . B>F J MP, 
6 FMC O.XNEXT C08F LOA, COSF LOA, 
7 YSAVE lOY. THEXT, 
8 FRAG O.RTS C008 STA , C002 STA, 

• C004 STA, RTS, 

10 FRAG O.AUX PLA, TAY, PLA , C009 STA, 

11 C003 STA , C005 STA, PHA, TVA, PHA, RTS. 

12 FRAG O.MAIN PLA, TAY, PLA, C008 STA, 

STA, C004 STA, PHA, TVA, PHA, RTS, 13 C002 

14 FRAG 0.0444 <MAIN> JSR, 
15 OFF _a LOX, 1 Ita LOY, 

IS 4C _a LOA, FOFO STA, 0444 JMP, 

17 FRAG O.CH/F C009 STA, C003 STA, 

18 C005 STA, \ .CH>F JMP, 

19 FRAG O. XFER X5 1+ SlA, XS STY, 
20 C083 LOA , C083 LOA, XS lJMP, 

21 FRAG O.COISK YSAVE STY, XSAVE ST}(, 
22 <MAIN> JSR, <NO lSI{> JSR, <AUX> JSR, 

23 \ XYNEXT JMP, 

'" o soft sw itch wo~ds 'o~ di.k ~~ 1 HEX , 
2 FRAG O.ZPMOVE 

3 302 STY , PLA , 

4 0 _8 LOY , 

5 BEGIN, NC 

300 STA, 301 ST}( , 

303 STA, PLA, 304 STA, 

6 

7 
IF, o ,Y LOA, TAX, 100 ,Y LOA. 

C008 STA, 100 ,Y STA , TXA, 

o LABEL ROM-FRAGMENTS ( -- ) 

1 PURPOSE: 

2 oper.te 
3 
4 . START 

5 .RTS 

6 . CH/ F 
7 .0444 

8 . B/ F 

9 . LEMIT 

10 .XNEXT 

11 . XFER 
12 .MONITOR 

" ,. 
" " 

.SANKI 
,BOOT 10 

RTS, 

copy ~outin,s that can't 
1n rome.~d to an a~e. in ~an . 

to <START> 

to <RTs> 

to <CH/ F> 
to <0444> 

to <B/F> 
to <LEMIT> 

to <XNEXT> 
to <XFER> 

to <MON> 
to <BANK1> 

to 300 

to <ZPMOVE> 

17 NOTE: the • ...,. sp.ce c.n be ~o.d.d witl'l 

18 '~.gm.nh used by the di.k "e" si.on 
19 whiCh m. n.g. b.nk ,witching diff .... ntly 
20 

21 

22 

" 

o , SOFT SWITCH WORO~ FOR DISK RAM 1 HEX 

2 FRAG D.MONITOR •• t up ~.in m.nary th.n 
3 c.ll the Appl. ,"onitor . 
4 FRAC D.B/F BASIC/Fo~th int,~f.ce. 
5 
6 FRAG O.XNEXT ~'tu~n t~om bank 2 ~ outi ne . 

7 
8 FRAG D.RTS ~ •• et b.nk •. 

• 
10 FRAC O.AUX •• t up .uxll.1.i.~y ~.m. 

" 12 FRAG O.MAIN .at up ma1n ram. 

" 14 FRAG 0.0444 . at up main ~am and th.n 
15 jump to BASIC . 

" 17 FRAQ D.CH/F ~.turn ch.~acte .. from BAS!C. 

" 19 FRAG O.XFER jump to b.nk 2 routin • . 

'0 
2 1 FRAG O.CDISK .et up m.in memory, .r.s. 
22 Swyft disk, r.t urn to auxitti.ry ,".mory 

" 
o ( SOFT SWITCH WORDS FOR DISK AAM , HEX , 
2 F RAG O. ZPMDVE 

3 PURPOSE : mo'" pag' 0 from auxlt\lary 
4 mamory to m,in, or vic. v. ~s,; c'~ry 

5 fl'g d'te~min •• di~.ction in the disk 
6 ".rsion only. 
7 save ~.gl.ta~. b.ginning at S300. 



4.806.9 16 
198 , 

9 

'0 

" " 

197 
o ,Y Sf A, coos STA, 

ELse. coos ST", 0 ,Y LOA, TAX, 
100 • Y LOA, C009 STA, 

100 .Y ST". TXA. 0 ,Y STA, 
ENOIF, tHY, EO 

13 UNTIL, 304 LOA, PHA, 303 LOA , PHA. 

14 302 LDY. 301 LOX, 300 LOA, RTS. 

" lei FRAG O.LEMIT SEI, <MAIN> .JSR, 

17 CT liB LOY. 37 STY , 0 liS lOY. 36 STY, 

18 60 liB LOY. FOFO STY. TXA, 

19 FOED JSR. 36 LOA, F79 STA, 
20 FO #8 LOA, 37 ST", FO liB LOA. 36 STA, 

21 <AUX> JSR, CLl. RTS, 
22 
23 FRAG O.LEMIT2 <LEMIT> JMP, 

SCI" II 244 , soft switch wo,.d s for disk ram) HEY. 

2 FFtAG C.START • 

3 <MAIN> .JSR, COSO LOA. coeo LOA, 

4 00 lie LOA, XO 1+ Sf"', 0 liB LOY , XO STY. 
5 BEGIN, 

6 BEGI"'. XO lY LOA. XO lY ST", tHY. EO 
7 UNTIL, XO 1+ INC, EQ 
8 UNTIL. 

9 eo liB LOA. EOS3 STA. 
10 4C 116 lOA . C43C SfA. 
1 1 <elF> 

" 13 <CH/f> 

OUP OFF AND liB lOA. 0430 SfA. 
SWAB OFF MO liB LOA . D43E SfA. 

OUP OFf AND liB LOA. FOFI STA , 

8 1f ca~~y ctaa~ than move from aux1tlia~y 
9 to main. 

10 als a ca~ry set so 

11 mova f~om ma in mamo~y to auxi"tia~y . 

12 ~e$to~e ~ '91$ta~s. 

" 14 FMG O.LEMlT 

15 PURPOSE: p~int cha~acte~. x-reg has the 
15 cha~acta~. 

17 sat up main mamo~y. 
18 modify Appl. vacto~s. 
19 output cha~actar . 

20 ~a.to~ •• uxitli. ~y memo~y . 

" 22 FRAG O. LEMIT2 
23 PURPOSE: jump to p~int.r routi ne. 

o ( SOFT SWITCH WOROS FOR OISK RAM ) HEX 

2 FRAG O.START 
3 PURPOSE: p~apa~a for BASIC. 
4 let up main mamo~y. 
5 •• t up fo~ BAStC (SC080). 
5 mova and modify (5 ••. START ) . 
7 ~astore auxi""i.~y m.mo~y . , 
9 

" " 12 FRAG O.SOOT 
13 PURPOSE : boot disk. 

14 SWAB OFF AND liB LOA , FOF2 STA. 14 
15 <AUX> JSR. <XNEXT> JMP. 15 

" 17 FRAG O. BOOT " " 18 <AUX> JSR. C08F LOA . C08F LOA . 18 
19 FFF6 LOA. FFFE STA. FFF7 l OA . FFFF STA . 19 
20 0204 JMP. 20 

21 COBA LOA . <MAIN> JSR. 21 
22 0 liB LOA, 3F4STA, FFFC )JMP, NOP. NOP. 22 
23 0200. 3C8 • 3 A5 XOR C, 23 

'" o ( O ; FRAGME~S FOR DISK RAM ) HEX o LABEL OISK-FRAGMENTS ( -- ) , 
2 LASEL DISK- FRAGMENTS 
3 VSAVE STY, 5F 'S LOV, BEGIN, 
4 \ O. BOOT 28 - • V LOA. 3AO ,V STA. 
5 \ O.ZPMOVE ,v LOA. <ZPMOVE> .V STA. 

6 
7 , 
9 

\ O.lEMIT ,V LOA. <LEMIT> 

\ O.START ,Y LOA. <START> 
\ .NEWOISK ,Y LOA, <NOISK> 
OEY, 10111 UNTIL. F .B LOY. BEGIN . 

,v STA , 
,Y STA. 
,Y STA . 

" \ O. LEMlT2 • V lOA. <lEMlT2> • Y STA. 

11 \ O. COISK 
12 \ O.AUX 
13 \ O.MAIN 
14 \ a.XNEXT 
15 \ a.MONITOR 

16 \ a.B/F 

.Y LOA. <COISK> 
,V LOA, <AUX> 

,Y lOA. <MAIN> 

• v LOA. <XNEXT> 
• Y LOA, <MCIN> 
• Y LOA, <B/F> 

• Y STA , 
,Y STA. 
• Y STA. 
,Y 5TA, 

,Y STA. 
,Y STA. 

1 PURPOSE: copy ~outinas that can ' t 
2 ope~ata in ramcard to an area in ram. 

J 
4 O.BOOT 28 

5 O.ZPMOVE 
6 O. LEMtT 
7 O.STAAT 
8 .NEWOtSK 
9 0.LEMIT2 

10 O.XNEXT 
11 O.MONITOR 
12 O.B/F 
13 0.0444 
14 O.CH/F 
15 O.XFER 
16 D.MAIN 

to 3AO 
to <ZPMOVE> 
to <LEMIT> 
to <START> 
to <NOISt(> 
to <LEMIT2> 
to <XNEXT> 
to <MON> 
to <B/F> 
to <0444> 

to <CH/F> 
to <XFER> 

to <MAIN> 
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17 \ 0.0444 .V LOA, <0444> ,V STA, 

" \ O.CH/f ,V LOA, <CH/F> , V STA. 

" \ O.XFER ,V LOA. <XFER> ,V STA, 

20 \ a.RTS ,V LOA, <RTS> , V STA , 

" DEY, Ml UNTIL, 

22 YSAVE lOY, TNEXT. 

" 
sc r II 246 

o START HEX 

2 BELONGS IN IIIARM START 

:3 LASEL START YSAVE STY. ROM? LOA, EO 

4 IF, 00 liB LOA , JC STA. 42STA, 
5 OJ 116 LOA, 3D STA . 43 STA. 
G 1\ liB LOA. 3F Sf A, FF liB LOA , JE STA, 
7 CLC, e311 JSR , 

8 ENDIF . <STARr> JMP. 

9 

10 

" " " 14 

" 16 
17 

" " 20 

" 22 

" 247 
0 
1 
2 
3 

4 
5 , 
7 
8 

9 

10 

" " " 14 

15 ,. 
17 
18 

19 

20 
21 

" 23 

( FRAGMENTS MOVE-VMS ) HEX 

T; FRAGMENTS ROM? IF ROM-FRA~~ENTS 
ELSe DISK-FRAGMENTS ENDIF 

FRAG .MOVE-VARS ROM? LDA, EO 
IF. LOMEM 

CUP SWAB OFF AND .B LOA , 
30 STII, 43 5111 . 
OFF AND .B LOA. 3C 51", 42 STA, 

BOV 1-
CUP SWAB OFF AND liB LOA , 3F STA, 
OFF AND liB LOA , JE STII. 
ell! JSR. 

ENOIF, RTS. 

200 
17 O.AUX to <AUX> 

" D.RTS to <RTS> 

" 20 NOTE; tho sama space can be loadad wi th 

" f~.~m.nt5 used by tt •• rom version 

" whi ch ma"age bank switching d i11. ,.."t\y 

" 
o !.ASEL START (--) 

PURPOSE: sat up f o r BASIC. 
2 if using tha disk varlion of Swyf t 
3 ( La . , ROM? is equal to zero ) then 
4 mova f rom au;ociLLiary to main from 
5 S300 through SIIFF to S300. , 
7 NOTE: calL ad by WARM. 
8 

9 

10 
11 

" 13 

14 

15 

" 17 
18 

19 

" 21 

" " 
o T: FRAGMENTS ( -- ) 
1 PURPOSE: decide wh i ch set o f machlne 
2 code r outi nes (di sk versus rom) to 
3 copy from rom s pace to their own ram 

4 spaca. 
5 input : ROM? is zero if using the disk 
6 b.sed version of Swyft. 

7 
8 FRAG . MOVE-VARS ( -- ) 
9 PURPOSE: move BASIC va ria bLe s in disk 

10 varsion of Swyft. 
11 in the disk varsion onLy: 
12 mova, between au;oc to main memory , 
13 BASIC variabLas ( 1200-15FF ) 

14 and input buffar ( 200-2FF) 

" 16 
17 

18 

19 
20 
21 

" 23 
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SCI" II "248 

o BEFORE AFTER ) ~EX , 
2 LABEL BEFORE ·YSAV~ STY, 
3 \ .MOVE-VARS JSR, 0 liB LOY, 

4 BEGIN. BASleo .'1' LOA, 0 .Y Sf A , INY, 
5 50 liB CPr, EO 
6 UNTIL. AD 118 LOV, 

7 BEGIN, BASICO ,'I' LOA, 0 ,Y STA, INY, EO 
a UNTIL. 

9 ROM? LOA . eo 
10 IF, 02 liB LOA, 3D Sf A, 43 Sf A, 3F STA, 
11 00 liB LOA, 3C Sf A, 42 STA, 

12 FF liB LOA, 3E STA. 
13 CLC, ell1 JSR, 

14 ENOIF. YSAVE LOY, TNEXT, 

" 

202 

o lABEL BEFORE ( -- ) 

1 PURPOSE: prepare f..,r BASIC. 
2 1f tne disk versl..,n tnen move BASIC 
3 variabl,.es (.MOVE-VARS). 

4 eopy the first S50 and the las t 560 
5 bytes from BASICO to page O. 
6 if the di sk based Swyft then 
7 move from aux to main memory. 
a the basic varhbles and paga :2. 
9 

10 lABEL AFTER ( __ ) 

11 PURPOSE: return from BASIC. 
12 copy the first 50 and the last 60 
13 (hex) bytes from paga 0 to BASlCO. 
14 if tne disk version then move BASIC 
15 variablas (.MQVE-VARS ). 

16 LABEL AFTER YSAVE STY. 0 118 LOY, 16 
17 BEGIN, a .Y LOA, BASIeD ,'I' Sf", INY , 17 
18 50 #a CPY, EO 18 

19 UNTIL. AD #8 LOY. 19 

20 BEGIN. 0 ,Y LOA, BASICO .'1' STA. INY, EO 20 
21 UNTIL, sec, \ .MOve-VARS JSR, 21 

22 YSAVE LOY . TNEXT. 22 
23 

249 
o ?MOVETEXT } HEX 

2 shiftamount -- 1 
3 T; MOVETEXT OUP >R 

4 aoc 20UP + EOS aoc - R> 0< 

5 IF CMOVE ELSE CMOVE> ENOIF 
6 BOT >R eeOT >R 
7 OU? aoc +TO OUP BOT +10 
8 OU? BOS +TO OUP EOS +TO 

9 OUP Ellor +TO CEOS +ro 
10 FIXENQ It> R> +ALIGN 
11 TOP LOCLlN LINAOR REWINOOW TOPLINE 
12 OFF FRESH RENCUR OFF 
13 0 N£WOOTTOM TO : ,. 
1ST: ?MOVETEXT C204 Vi >R 
16 1'18 soc - OUP NEWBOTTON TO 
17 IF BEOT EOS 100 + - BOC'" R8 u< 
1 a Rli aOTTOM U< OR 
19 IF soc C204 V! 0 NEWBOTTOM TO 
20 ENOIF ENOIF It> OROP : 

" 22 
23 

SCI' 11 250 

0 MARGIN-CHANGES ) HEX , T: ~RGIN-CHANGES CDCl va MARGIN): 

2 IF COCI V8 OMAX 30 UMIN 
3 OUP MARGIN): TO CDCI V! ENOIF 
4 

5 ooce V8 PLEN): -, IF LINES PAGES o OOCC va 
T ABOVE): BELOW): + 1+ UMAX OFF UNIN 

23 

o T: MOVETEXT ( sniftamount -- ) 
1 PURPOSE: move the beginning of text so 
2 that more (or less) room is available 

3 ,., wri hng programs . 
4 

5 move bytes "' 01' down 1rom BOC ,. , SOC+shiftamount. 

T sava old EaOT ", BOT valua. (for "" , by +ALIGNJ. 
9 update aoc. BOT, 80S, EOS, E80T, CEOS 

10 by adding shiftamount. 
11 put a form feed at the end (FIXENO). 
12 align the page t able (using o~d E60T and 
13 o~d aOT). 

\4 rewindow and snow a fre sh display. 
15 tUl"n NEWBOTTON off. 

" 17 T: ?MOVETEXT ( -- ) 

18 PURPOSE: prevent text from moving too 

" far down. 
20 if aT): does not eQua~ aoc and 
21 if it is not possible to move tex~ down 
22 tnen keep the aoc the same. 
23 

o T: MARGIN-CHANGES 
I FURP<lSE: after a BASIC eomma nd update 
:2 ",argins lie. lett m,rgin , page length, 
3 he.der, footer). Note that there !s an 
4 interaction of these varlab~es (ie, 
5 they affeet •• eh other). in particular. 
6 PLEN): (page length) is not set bel.ow 
7 val.ues of ASOVEX plus BELOWX; also 
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8 

9 

" " 12 

" " 

ABOVEX - BEL~ -
UM/MQO SWAP O~ 0- - CA U< 
IF ooce V@ OMAX 
ABOVE~ BELOWX + 1 + UMAX OFF UMIN 
OUP PLENX TO Doce V! 

ELSE ?LEN" ooce Vi EHOlF ENOIF 

15 Cle2 V@ A80VE~ -
16 IF Cle2 Vi OMAX 
17 ?LENX ,- BEL~ - UMIN HEAD" OMAX 
18 UMAX CUP ABOVE" TO C1e2 V! ENOIF 

" 20 C2e5 Vi BElOWX -

21 IF C2C5 V8 OMAX ?LEN" \ -

22 ABOVE" - UMIN LPAGEX 2 + OMAX 
23 UMAX OUP 8EL<J"N% TO C2es V! ENDIF 

'" o ( WIOTHCHANGE SPACINGCHANGE ) HEX 

2 T: WIDTHCHANGE 
3 07e9 Vi WIDE -
4 IF 07e9 va WIoe u< OUP 
5 IF DROP DCA 0 
6 WIDE 0 07e9 Viii 

7 UM/MOD SWAP 0- o· 
8 UM/MOO SWAp·O_ 0- .. PAGES U< 
9 ENOIF 0_ 

10 IF 07e9 Vi 50 UMIN 10 UMAX 

" 12 

" 

OUP 07e9 V! WIDe TO 

7000 TOP TO aOT BOT NEWPAGES 

ELSE WIDE 07C9 V! 
14 EHOIF EHOIF ; 
15 ;5 
16 T: SPACIHGCHANGE 
17 SPACING 0300 Vi OMAX 2 UMJN U< 
18 IF LINES PAGES - a ?LEN" ABOVEX 

" BELOWl .. U2/ UM/MOO SWAP 0- 0- CA U< 

204 
8 PLENX cannot ba sat so that p.ge table 
9 overf\ows. 

" 11 left margin can ranga from 0 to $30. 

" 13 paga length rangaS from ab~~beX+l to SFF 
14 if tha change in page length will not 
15 overflow the page table then maka the 
16 changa; otharwise resat BASIC value, 
17 .at arror' to 19 

" 19 top margin range. from plX+beX-I to he:! . 

'0 
21 bottOm margin ,.ange. from plX+ab::-l to 
22 lpX+2 . 
23 

o T: WI OTHCHANGE ( -- ) 
1 PURPOSE: changa tha horizontal width of 
2 the taxt. width will not ba changed i f 
3 it would causa too many pagas for tha 
4 page table. 
5 
6 if the BASIC variabla WI:: and WIDE ar. 
7 not tha sama than 
8 i f tha naw width is t..ss than tha 
9 curre nt width than 

10 figure out it the naw width would 
11 ovarflow tha page tabla . 
12 if thara wou l d ba no overflow then make 

14 el.e kaap the same width with "0 

15 cha"ga, set error' to 19 
16 

17 NOTE : tha width ca" ra"ga from $10 to 
18 $50 . 

" 20 If 2 SPACING TO 2 ELse 1 ENOIF 0300 V1 20 
21 ELSE 0300 V9 OMAX 2 UMIN OUP 21 
22 SPACING TO OJOO Vi ENOIF : 22 
23 

scr;l 252 
a CHECK CHANGES ) HEX 

T: CHECKCHANGES WIOTHCHANGE 
2 MARGIN-CHANGES DOCI Vi · PAGE~ 
3 IF DOC! ve PAGEX TO 
4 7000 TOP TO EBOT BOT NEWPAGES ENDIF 
5 SPACING 0300 Vi OMA.)( 2 UMIN U< 
6 IF LINES PAGES - a PLENX ABOVEX 
7 BELOWX - U2/ UM/MaO SWAP 0- 0- CA U< 
8 IF 2 SPACING TO 2 ELSE 1 ENOIF 0300 V! 
9 ELSE 0300 Vi OMAX 2 UMIN OUP 

10 SPACING TO 0300 V! ENDIF 
11 PLENX BELOViX - ASOVEX - SPACING 2 -
12 IF a 2 UM/MOO + ENOIF 
13 DUP LONG -
14 IF OUP LONG TO 7000 TOP TO 
15 SOT SOT NEWPAGES 
16 ENOIF DROP 
17 CCOO Vi LPAGEX -
18 IF CCDO Vi OMAX 1 UMAX BEL~ 2 - UMIN 
19 DUP LPAGE~ TO CCOO V! ENOIF 

" 
o T: CHECKCHANGES (--

PURPOSE: adjust Swyft for ch.ngas in 
2 BASIC var iabl.s. 
3 

4 aft.r BASIC ratur'" to Forth th.n maka 
5 chang.s in the following if "a.dad: 
6 width (WICTHCHANGE) 
7 margin (MARGIN-CHANGES) 
8 pagination (PAGE~) 

9 paga tangth (PLE"NX ) 
10 spacing (SPACI NG ) 
11 (alsa s.t .rror' to 19 ) 
12 margin abova (ABOVEX) 
13 margin b.tow (SeLOWX) 
14 page ftag (PFLAGX) 
15 mOdlm initialization (SENO~ and 
16 SETMaOE!.) 
17 printar strings (SAVESTRINGSl 
18 r am kay translation and comma"d tabtes 
19 (?RAMKEYS) 
20 hot t om of te~t ( ?MOVETEXTI 
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o , , 
TOINPUT APPEND ) HEX 

address ccunt 
3 T: TOINPUT 
4 0 OVER 200 ... ! 

5 200 SWAP CMOVE 

6 300 200 
7 00 I CS ?aUp 
8 IF 20 u< 
9IF20IC! 

10 ENOIF ENOIF 

11 LOOP: 
12 

13 ( char -- ! insart char at OEOS ) 
14 T: APPEND EOOT C1 

15 1 EooT ... TO 1 EOS +TO 
16 -1 DIRTY TO FIXENO ; 

17 

4,806,916 
206 

a T: TOINPUT ( address eount -- ) 
PURPOSE: pass eharaetars to BASIC. , 

3 move from t.~t address to SASIC input 
4 ar •• by the count of byte •. 

5 insure that no charaeta .. is tass than 
6 $20. 
7 

• 
9 T : "'''PEND (ch ... -- ) 

10 PURPOSE: inse r t eharactar from BASIC .~ 

11 oeos. 
12 
13 if text is fuLl., discard and b •• p. 

14 anter a characte .. arriving from BASIC 
15 .t til. and of s,"action, 
16 updating po intars, and setting DIRTY. 

17 
18 18 

19 19 

20 20 
21 21 
22 22 
23 23 

SCI' II 254 

o , 
2 , 

TDBASlC HEX 

addra,. COURt -- ) 

4 T: TOBASIC TOINPUT VALIDATE DROP 
5 OFF RETN TO D COLII' TO 

6 0 BASICO 24 + C ! 

7 RESETVARS LOAOSTRINGS BEFORE 

8 BEGIN F>S 

9 PAGES ~CA U< 

10 EaOT 100 + eEOT U< ANO OUP O-

Il IF BEEP OFF OFF C! ENDIF 

12 RETH 7F U< AND 

13 WHILE RETN ?OUP 

14 IF 0 DO 20 APPEND LOOP 
IS ENDIF RETNCHR 7 

" 17 

" " 

IF BEEP 

ELSE RETNCHR 10 UMAX OUP APPEND 

21 U< IF FRESH ENDIF 

ENOIF 

20 REPEAT AFTER FRESH VALIDATE 

21 IF CHECKCHANGES ENDIF : 

" " 255 

0 ( BASIC ) HEX , , T:BASIC. , AUTOEXTENO OFF 

• 80S EOS OVER WR ! 

5 eEGIN WRAP WR9 WCi , ENOWRAP OROP WR@ >R 

7 >11. 20U? - R> UMIN 

D T : TOBASIC (addre" count -- ) 

1 PURPOSE : ca •• BASIC to interpret ona 

2 .ine and p.ace its output i.nto taxt . 

3 on.y di,p.ay text after a ,pac e or 

4 carri age ratur n. a nd when done 
5 ra,pond to changas to contro. variab.es . , 
7 move taxt to BASIC area, va.id.te 

8 variab.as. set RETN and COL_ to zero, 
9 aat BAS I CO ADOR 24 + to zaro. 

10 ra,at BASIC vari ab.a,. 

11 BEFORE sats up BASIC for disk version. 

12 begin ca •• BASIC interface 

13 while RETN and e nough pegas and roo," 

14 insart spaces in teld (R=TN gives 
15 tha hor1zonta. position) . 

16 if a BASIC arror 

17 than baap, sat error_ to 15 

18 alsa insart charactar in taxt 

19 (BASIC charactar raturnad in RETNCHR ) 

20 fra sh acraan 
21 r apaat AFTER resets disk vars from BASIC 

22 it eny BASIC variabla. hava changed 

23 than reca.culate text format 

o T: BASIC (--) 

1 PURPOSE: intarprat mu.tiola lines of 

2 BASIC an d insert rasponsa in taxt. , 
4 autoaxt and sa'action. 

5 turn 01f cursor. 
6 interprat salac ted linas snd placa thair 

7 output into text (TOBASIC). 
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8 TOBASIC 
9 OUP 1- R> OUP WRl U< 

10 UNTIL eeOT OVER - >R 
I' OUP aeOT Fl.! - A! CMOVE 
12 R> NEGATE BEOT HO OUP EBOT TO 

13 80S OEOS TO 

8 te.ve the setection . e t.ct ed . 
9 show fat cu ... o .. 

10 unt.s. at the end of the taxt. 

II wrap text (ENOFORM). 
12 if the bottOlll of taxt ha. baen c han sed 

13 then mavat a xt. 

\4 HEV!MA.RK NFNND SHOW \4 

10 BEOT EOT • IS 
16 IF LEXCUR ELse RENCUR ENDIF 16 

17 0 OLIN TO ENOFORN 17 
18 /'fEWBOTTOM If NEWSOTTOM MOVETEXT ENDIF 18 

19 - \ EXTENDED TO ; 19 
20 20 
21 2 1 

22 22 
23 23 

scr II 256 
o FINO-PREY) HEX :5 , 
2 addr- -- .dd~ ) 
3 LABEL FlND-PREY YSAVE STY. 
4 0 SF ) LOA. lAY , 0 liB LOA. XO Sf ..... 
5 I SP) LOA, XO 1+ STA. 
6 BEGIN, DEY, OFF lie CPY. EO 
7 If. XO ,. DEC. ENOIF. 
8 XO IY LOA, aD liB CMP , NE 

9 IF, Ole .s CM? ENeIF. EO 

10 UNTIL. 
11 TYA , 0 SP) ST .... , XO 1 + LOA. I SP) STA, 

tl YSAVE LOY, TNEXT, 

" ,4 ( addr -- addr 1 
I S LABEL FINO-NEXT YSAVE STY. 
16 0 SF) LOA. lAY, 0 .B LOA, XO STA . 
11 1 SF) LOA. XO 1+ SfA. 

o ( .ort words ) :5 , 
2 this 1. Mino' . so .. t .. outina that wss not 

3 impta_ntad . , 
5 LABEL FIND-PREV 

• 
7 

8 LABEL FINO-NEXT 

• 
" " " " " " " " 18 BEGI N, lHY, eo IF, XO ,+ INC, ENOIF. 18 

19 XO)Y LOA, 00 liB eM?, HE 19 

20 If. ole liB eMP, ENOIF, EO 20 
2 1 UNTIL, 21 
22 TYA, aSP) STA, XO 1+ LOA, 1 SP) STA, 22 

23 YSAVE LOY, TNEXT. 23 

257 
o ( COMPARE ) HEX ; S 

1 ( edd r l t.n l Iddr2 t.n2 -- ftag ) 
2 LABEL COMPARE 1 SP) LOA. S SP) CMP. EO 

3 IF. 0 SP) LOA. " SP) CMP. (NOIF . CS 
.4 IF," S P ) LOA. XO STA. 
5 5 SPI LOA. XO 1. STA. 
6 ELSE , 0 SP) LOA. XO STA. 
7 1 SP) LOA. XO 1+ STA . ENOIF , 
8 BEGIN . XO LOA. XO 1+ ORA. XI STA. SEC, 
9 2 Xl LOA. 6 Xl sec , EO 

10 IF, OF F liB LOA , ELse. 0 liB LOA , ENOIF, 
II XI ORA. ME 
12 WHILE . XO DEC, XO LOA, OFF liB C:\lP, eo 

13 I F. XO 1+ DEC. ENO If , 
14 CLC . 6 SP ) LOA, 01 118 ADC, 6 SP) STA. 
15 7 SP ) LOA, 00 'B AOC , 7 SP) STA . 
16 CLC,:2 SP) LOA, 01 liB ADC, 2 SP) STA, 

o ( sor t words I ,S , 
2 this 1s Mino ' s sort routine that was not 
3 ill'lplemantad . 

• 
5 
6 LABEL COMPARE 

7 

• • 
" " " " " " " 
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17 3 SP) LOA . 00 liB AOC, 3 SP) ST", 17 

18 AGAIN. Xl LOA, EO 18 
19 IF, SEC. 0 SP) LOA, 4 SP) sec , 19 
20 1 SP) LOA,S SP) sec. ENOIF, He 20 

21 IF, OFF liB LOA, ELSE. 00 liB LOA, ENOIF. 21 
22 INX, IN)(, INX, INX, ItO{, lNX, 22 
23 0 SP) STA . 1 SP) ST", TNEXT, 23 

SCI" II 258 
o SWAP-NEXT) HEX ; S , o ( to .. t wo .. ds ) ;S , 
2 T: SWAP-NEXT -

3 CURPOS DUP \ - FIND-NEXT 
4 DUP 1+ OVER FIND-NEXT 

2 this is Mino's so .. t .. outin. th.t was not 
3 imp\.amantad. 

5 OVER - FILLED-LEN MIN >R >R OVER 

6 FIELD-LEN MIN R> R> COMPARE 
7 IF CURPOS 1- DUP FIND-NEXT 

• 
5 T: SWAP-NEXT , 
7 

9 DUP FIND-NEXT CUP >R OVER - >R QUI' 1 + 8 

9 R> REVERSE oveR - >R DUP 1+ R> 

lOR> REVERSE R> OVER - SWAP 1 + Sf/A? 

11 REVERSE -1 SWAPPED TO 

12 ENDIF, ; 

" 

, 
'0 

" " " \4 14 

'5 15 
16 NOTE: this wor-d has b .. 1'1 embedded into 16 

17 the n."t word. SORT . 17 
18 18 

" 20 

" 22 

" 2S9 

o SORT) HEX ;5 , 

" 20 

" 22 
23 

o so .. t wo .. ds ,s 

2 T : SORT fOS OEDS TO BEOT EO$ EDT BeOT -

3 CUP EOS + TOT TO CMOVE 60S DUP 
2 this 1s Mino's so .. t .. out ina that was not 
3 implamanted. 

4 FINO-PREY DUP 1+ BOS TO - DUP OFFSET TO 

5 eos DOl' FINO-PREV 
6 - SW.a.P - DrAA)( FIELO-LEN TO . 
7 BEGIN 0 SWAPPED TO START-ADOR CURPQS TO 

• 
5 T: SORT , 
7 

8 BEGIN CUFlPOS DU P 1- FINO-NEXT CUP 1+ 8 

9 OV!Fl FINO-NEXT OVER - FILLED-LEN UMIN 9 

'0 

" 
>Fl >R OVER - FIELD-LEN UMlN R> R> 

COMPARE 
'0 

" 12 IF CURPOS 1- OUP FINO-NEXT 12 

13 OUP FINO-NEXT OUP >R OVER - >R OUP 13 

14 1+ FI> REVERSE OVER - >R CUP 1+ R> 14 

15 FI> REVERSE FI> OVER - SWAP 1 + SWAP 1 5 

16 REVERSE -1 SWAPPED TO 16 

17 ENOIF 17 

18 CURPOS FINO-NEXT \+ OUP CURPOS TO 18 

19 EOS 1- FIND-PREV 1+ OUP LASTREC TO 19 

20 UNTIL LASTREC EOS TO SWAPPEO 0 .. 20 

21 UNTIL EOS TOT OVER - EOT OVER - SWAP 21 

22 CMOVE EOT TOT - BEOT TO EOS EOOT TO 22 
23 7000 TOP TO BOT BOT NE\'rPAGES ; 23 
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ser It 260 
0 

• , 
3 , , 
• 
7 , 
9 

" " " " " " " " " " 20 

" 22 
23 

'" o ( ACT DEACT PROT? DON SEEK HOME ) HEX 

2 LABEL ACT COEA LOA , COE9 LOA. TNEXT, 

3 
4 LABEL OEACT COES LOA . TNEXT, , 
6 T: PROT? COED C8 DROP 7F caee C8 U< 
7 
8 ( traek" -- ) 
9 t: seEK 2* <SEEK> 01\ MS 

'0 
11 T : RECAL 50 TRACK TO 0 seEK 

" 13 T: DlSKQN ACT EO MS RECAL 1 seEK 

" " " " " " 20 

" 22 
23 

S Cr II 26' 
0 REAl> HEX 

• , tracklt ). 

3 T: REAO >R R8 seEK <READ> , 63FF ce " , IF RECAL " SEEK <READ> 

• B3fF ce RO-
7 IF BEEP 

O~ELACT( -- ) 

1 PURPOSE ; turn disk On. , 
3 LABEL DEACT I - - ) 
4 PURPOSE: tUrn dhk off . , 
6 T: PROT? ( - - nag I 
7 RESULT: true 1f disk is writ. protected. , 
9 T : SeEK ( It -- ) 

10 PURPOSE : s .. k to track II 

" 12 T: RECAL ( --
13 PURPOSE: bang up against s •• k stop and 

14 can that track O. 

" 16 T : OISKON ( --
17 PURPOSE : sat up disk for t est of eDOE or 
18 Apple h •• da,. . 
19 go to 1st t .~t track: 
20 tu r n disk on , wa it 224 mitliseconds, 
21 rece~ibrate, and .eek to track 1 

22 
23 

o T; READ ( t - - ) 

PURPOSE: read traCk t. 
2 
3 seek to track t . 
4 read track. 
5 if track _ doe. not match then 

6 racaUb,.ate, seak , re ad . 
7 if sti~t no match 
8 then baap, sat e,.,.o ,._ to 31 
9 if tha checksum does not match than 

10 raraad . 
11 if stitt no match 
12 the n beep, set e,.,.o,.# to 32 

" 14 NOTE: du r ing a read a vatid checks um 
15 is u r o·(O). 

" " " " 20 

" 22 
23 

o T: GET (-- ) 
1 PURPOSE: copy an e",tended s e t action fr om 
2 disk to ram. 

3 
4 turn di s k on, $eak to track O. 
6 not an edde disk: 
6 turn disk off , set error" to 7, stop 
7 etse read track O. 
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8 ENDIF ENOIF CHECKSUM 
9 I F <READ> CHECKSUM 

10 IF BEEP 
11 ENOIF ENDIF R> OROP 

12 

13 ;5 OIll'1ng a ,.aad , • \laUd checksum is 0 
14 
IS LABEL TLEM 

16 DeX, OEX, DC liB LOA. 1 $P) STA, 
17 a liB LOA, 0 SP) STA, TNEXT. 

18 

19 

20 

21 
22 

" 263 
o ( GET )HEX 

\ T: GET ACT EO MS 1£00e 

2 IF 1 READ 8400 ORIGIN AOCR - OUP >R 
3 EOS ADDR + I!t BDS AODR R> .. 8 

4 DUP ORIGIN AOOR - fIRST TO - SIZE TO 
5 BEOT U2/ EBOT U2/ SIZE U2/ .. 80 .. U< 
6 IF DEACT BEEP EXIT EHOIF SIZE CT TO 
7 EOS 80S TO eos PEDS TO EOS PTR TO 
8 FIRST 0 COO UM/MOO 1 + READ 
9 >R 8400 REt + PTR SIZE 

10 coo R8 - UMIN CMOVE 

11 R> COO - SIZE + F400 OVER U< 

12 IF DROP 0 ENDIF SIZE TO 

13 CT SIZE - aUP FIRST +TO PTR .TO 
14 BEGIN SIZE 

IS WHILE FIRST 0 COO UM/MOD 
16 \+ READ DROP 

17 8400 PTR SIze coo UMIN OUP >R CMOVE 
18 Ri PTR +TO REt FIRST HO 
19 R> NEGATE SIZE +TO 
20 REPEAT CT fBOT +TO CT EOS +TO 

21 eeOT CT - BOT NEWPAGES FLUSH 

22 -1 EXTENDED TO -1 OIRTY TO 
23 ENDIF DEACT ; 

scr Il 264 
a 

, 
3 

• , 
• 
7 

• , 
10 
11 

" 13 ,. 
15 

" 
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8 get disk 's se1ection perameters. 
9 first - bos-origin size-ct-eos-bos. 

10 check: se1ection won't fit: beep stoP . 
11 otherwise, move se1ection from disk to 
12 current text, update pege table, 
13 c1.e.r queues, set dirty bit. 
\4 turn diak off. 
15 

" 17 

" " 20 

" 22 
23 

o T; <LOAD> ( Iltracks -- ) 
1 PURPOSE: 1.0ad Iltracks from disk. 
2 coPY coda fragments to S0800. 
3 show sign on message. 
4 set diskll and 01ddiskll from disk. 
5 read el1 tracks end cl.eer dirty bit . 

• 
7 T: LOAD (--) 

8 PURPOSE: 10ed onl.y the numb.r of tracks 
S nec.ssary (SAVED) and r .ins.rt gap . 

10 read and 10ad pa rameters . 
II 10.d compressed t.xt. 
12 r.store gap to text. 
13 warmstart . ,. 
15 

" 17 

" " 20 

" 22 

" 
o T; DRAG ( -- ) 
1 PURPOSE: dr.g t.xt from the current 
2 universe to the t.xt on .no th.r disk. 
3 

• calcu1at. Il of tr.cks
l 

ne.d.d for 
5 r.ad track 1. 

s.ving . 

6 find out Il of tr.cks us.d on disk. 
7 if th.ra .r • • nough tr.cks l.ft on disk 
8 move s.tect.d t.xt to top of text .r ... 
9 <lo.d> t.xt from disk. 

10 turn off driv •. 
11 sat dirty bit. 
12 move s.1.ct.d t.xt to E80T (3 r.v.rs.s) 
13 and r.stor. gap. 
14 make s ur. l.ast char.ct.r is form fe.d . 
15 .dd s.t.ction to EBOT . 
16 aUgn p.g. tabh. 
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" IB 

" 20 

" 22 
23 

255 
o ( . LTABLE ) HEX 
1 

2 FRAG .LTABLE 

J \ HOOP 
4 \ DELETE 
5 \ PRINT 

6 \ HOOP 

7 \ HOOP 

8 \ SEND 

9 \ GET 

10 \ PASTE 

11 \ BASIC 
12 \ .r.4DN 

13 \ HOOP 
' 14 \ HOOP 

15 \ CONTROL 

16 \ NOOP 
17 \ HOOP 

18 \ HOOP 

19 \ HOOP 

20 \ HOOP 

21 \ HOOP 

22 \ HOOP 

23 \ HOOP 

SCI' II 266 

o 

DISK - ... as SAVE ) 

OA was BOOT7. 5 

08 was BOOTABlE 1 

DC .,..s STOPSEND ). 
00 ... u STARTSENO ) 

OEl 
Of) 
10) 

11) 
12 ) 

13) 

14) 

o LOOKUP LTABLE ) HEX 

2 \ NOOP 
3 \ NOOP 
4 \ HOOP 

5 \ HOOP 
6 \ HOOP 

7 \ HOOP 

• • ( 15 .. 
" IB 

" 1A 

8 \ TAB 1 B 
9 \ EKTER Ie: :ASCII CHARS 

10 EOOE magic number 1 
11 
12 LABEL LOOKUP 0 SP) LOA, 1f 118 eMP, CS 
13 IF, \ ENTER JMP, 
14 ENDIF. INl<, INX, .A ASL. 
15 YSAVE STY. TAY. 

16 RTABlE ,Y LOA, )(5 STA. 

17 RTABlE 1+ ,Y LOA. )(5 1+ STA. 
t8 YSAVE LOY. )(5 )JMP, 

" 20 

" 22 
23 

" IB 
det.t. setaction if too many pages. 
show disp'Lay. 

19 warmst ... t. 
20 .1.5. dr-o? return stack arid turn drive 
21 off. 

22 errorll 1s 5 ma.ns no more room 
23 errorll 1s 6 maans too many pages 

o T: WRITE (t -- nag) 
PURPOSE: write to disk tra~k t. 

2 seek to tra~k t 
3 store seria~ _ at B3FC 

4 and ~he~ksum at 83FE 

5 store tra~k. et B3FF 

6 wrih the track (sae <WRITE» 
7 check for ~ED DE OA" header 
B not there: recaUbrate. seek, write 
9 stn~ not there: 

10 beep, return zero, set error. to 30 

11 return 1 for success 
12 
13 T: APPLEOISK (--) 

14 PURPOSE: boot Appte disk. 
15 if te:o;t i. dirty end 
16 if te:o;t is empty then boot App~e disk . 
'7 et.e beep, set error. to 4 
18 et.e boot Appt. disk . 

" 20 
21 

22 
23 

o T: WRITES (address hi+1 to -- neg) 
PURPOSE: write a range of tracks to the 

2 disk . 
3 write treck. to through ~i, inctusive 
4 in 3K hunks, beginning at eddress 
S true • success 
6 

7 WARNING: the nag 15 FALSE after 
8 successfutty writing the tast COO bytes 
9 i n memory (from F400 to FFFF) so do not 

10 use the ftag i1 you ere writing the 
11 last COO byhs . 
12 

13 
14 

15 

16 

" 1B 

" 20 

" 22 

23 
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267 
o ( BUG RP! MAIN ) HEX 

2 LABEL auG n.g , 
3 YSAVE STY. o lie LOY. SPO liB CPX. "' 4 IF, spa #s LOX, DEY, EMOIF, 
5 0El(, DEl(, o SP) STY, , '" STY, 
6 YSAVE LOY, TNEXT. 

7 
8 LABEL RP! ( -- ) TXA, 04F liB LOX. , TXS, TAX, TNEXT , 

' 0 

" T: MAIN RP! 

" BEGIN ?X 

" IF L£XREX ,. ELSE 

" 1K IF @K OUP >11. LOOKUP R> LASTe TO 

" ENOIF 

" 1M IF MAPPEND ENOIF 

" BELL? IF SEEP 0 BELL? TO ENOIF 

" ENOIF 
20 aUE ?BLINK 

" BUO IF BEEP BEEP BEEP BEEP ENOIF 
22 AGAI N ; 

23 

$cr If 268 
0 WARM HEl( 

2 T: WARM OEACT FRAGlAENTS START 

3 o lEXXING TO 0 BELL? TO 
4 FLUSH 

S SETOISP 
6 36 ... 5 39E 

7 SETMOOEM 

• o LINESCOUNT TO , o PRINT? TO 

'0 ?RAMKEYS 

" - 1 TEDS TO 

" PREALIGN <END FORM> 

" TOP lOCllN LlNADR REWINDOW ,. FRESH 

" NARROW EDT BEOT .. OR 

16 IF LEXCUR ELSE RENeUR ENOIF 
17 MAIN; 

" " 20 

" 22 
23 

269 
o ( ?RAMKEYS ) HEX , 
2 LABEL ?RAMKEYS 

3 \ .MSGO DB + RTABLE 3A .. 

4 20UP LOA , CMP, EO 
5 IF , >11. 20UP ,+ LOA, , .. eMP, EO 
6 IF , >R 2DUP 2 1" lOA, 2 1" CMP, EO 

7 IF, >11. 3 1" LOA . 3 + CMP. Ea 

218 

( --o T: SAVE 

1 PURPOSE: 

2 
s&"'. the t.~t to disk . 

3 
4 

a ssumes ECDE disk turning 
with matching o~d d isk . 

at track 

5 it writ. protected thaI' ba.p 
6 .1,.,. eo\\.p,. til. gap, get new diskl! 

7 cal.euL.t. the numbe,. of tracks n •• ded 
8 to saV8 the text and stora in ~AVED 
9 write text to disk 

10 it successlul. than o1.d disk "umber 

" aqual., the newly disk numbe ,. 
12 ca'Lcul..t.d disk number, c1.a.,. tile 

13 dirty bit. wr it. boot 0 and 
14 if that is successf ul., 

15 wrih the rest of the program ima'ije 
16 .1. •• r-astora 01"'1g1,,&'I. disk numbe .. 

17 ~ov. text beck into its original. 
18 padUon. ,. 
20 T : IMAGE (fhg 

21 PURPOSE: Write adda image if TRUE 
22 in btocks $13 thru 516 
23 

o T: DISK (--) 

I PURPOSE: smart disk command. 
2 turn disk on. 
3 check up to two times for ECOE h •• da,.. 
4 if • Swyft disk end 
5 if taxt is .mpty than toad. 
S e tse ( no t empty) <~aad> the disk and 
1 if dlskW matches than sava. 
S etse (not the same disk) and 
9 if di r ty and 

10 if tha whote hxt has baen sa\achd 
11 than drag tha text etse baap. 
12 eha (not dirty) and 
13 if tha boo t up ... olddisk. and 

14 if tha last command WilS Disk 
15 the n save. 

" " " " 

elsa beap and set arror ' to 2 
atsa (no match ) and 

if there is a selection then drag. 
atse toad. 

20 a l se seak to t r ack 0 and 
21 if Appl. disk th.n load 
22 als. save text. write edde image (disk ) 

23 turn d isk oft. ' 

o , 
2 

3 

4 

5 
6 

7 
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8 IF, TNEXT. 
9 R> R> R> ENDlf, EHOIF. ENOIF. EHOIF. 

" 11 

12 

" ,. 
" 16 

" " 
" 20 

21 
22 
23 

ser II 270 

o RAMKEYS ) HEX 

1 

2 LABEL RAMKEYS _ ( - - ) 

:I \ .XLAT OUP OfF AND liB LOA, XO STA, 

4 SWAB OFf AND 118 LOA. XO 1+ STA, 

5 HUlEN OlIP OFF AND .a LOA, XI 51"", 
6 SWAB OFF AND liB LOA. XI 1 + 51A, 

7 \. LTABLE OUP OFF AND liB LOA, X2 STA , 
8 SWAB OFF AND #8 LOA , X2 1+ STA, 

g RTABLE OUP OFF AND liB LOA, Xl STA. 
10 SWAB OFF AND liB LOA, X3 \+ STA. 

11 YSAVE STY, IF liB LOY, 
12 BEGIN, XO )Y LOA. XI lY STA, DEY. MI 

13 UNTIL, 3F IS lOY, 

14 BEGIN , X2 IY LOA, X3 IY STA. DEY, MI 
IS UNTIL, RTABLE 3A + \ . MSGO DB + 

16 20UP LOA. STA, 
17 2CUP'+ LOA, 1+ STA, 
18 20UP 2 + LOA, 2 + SlA, 
19 :I + LOA. 3 + STA. 
20 YSAVE LOY. TNEXT. 

21 
22 
23 

271 
a ( IN IT <INti> ) HEX 

2 LABEL IN!T 0 liB LOA. BOTTOM STA. 
3 BOV SWAB OFF AND #a LOA, BOTTOM 1 + STA. 

4 EOV 1- OFF AND IS LOA, EaT 5TA, 
5 EOY \- SWAB OFF AND liB LOA, EDT 1+ STA. 

6 30 _a LOA. YWRAP STA. , 
8 T: <IN IT> 0 COUT TO 0 DIN TO 0 CHAR TO 
9 0 MClIN TO 0 MCOUT TO 0 TOP TO 

10 50 WIOE TO 36 LONG TO BOTTOM 80T TO 
1 I 80T BOC TO aOT , . EBOT TO BOT BOS TO 

12 EOT 1- aEOT TO 101 C aEOT ! ESOT EOS TO 
13 aos OEOS TO BEOT EaOT - GAP TO 
14 0 LCT TO 0 PCT TO SERIALII OLOISKII TO 

15 IC BOT C! SOT REWINDOW 
16 -1 EXTENDEO TO 0 NARROW TO 0 DIRT_Y TO 

220 
8 

• 
10 
11 

12 

" 14 

" 16 

" " 19 
20 
21 

" 23 

o FRAG .LTABLE ( -- ) 

I PURPOSE: m.in control ch.r.ct.r 
2 exacuticn ",actor t.bl • . 
3 

4 contro1. key. ar. trans1.ated by USing the 
5 .XLAT table l!'lto .n ind.x .... hieh is used 
6 to .ccess tl'la commend t.bl •• . LTABLE . 
7 CO!'ltro1. keys tl'lat .re !'lot used C.I'\ ha"'e 
a • NODP in the cO ...... l'\d t.ble • . LTABlE . 
9 .nd/or a zero for th.t key 11'\ the 

10 .XLAT tab'" (or both) . 
I I both .XLAT al'\d . LTABLE .r. dO .... I'\1.o.d.d 
12 into ram so th.t they may be modified 
13 by the user .... ith • BASIC progrAm . 
14 the magic number is used to reinitiali2e 
15 the ram t.bles. this number is the 
10 ",erslol'\ numbar in . MSGO. 
17 

18 

19 
20 

" " 23 

D LABEL LOOKUP (inde,,--
PURPOSE: execute element of LTABLE. 

2 
3 if the il'\dex is greater than a form 
4 feed (IC) then process it .s a 
5 character. 
6 r emo",e character from stack. mu1.tiply by 
7 2 (Ie. ASL1, store ",e1.ue from RTABLE + 

a 2.index in XS and jump to the address 

S at X5. 

10 
II NOTE: RTABLE is ram .qui ... to LTABLE. 

" 13 
14 

" 16 

, 



4,806,916 
221 

17 100 BLl TO 200 Bla TO 

18 INITBASIC SAVESTRINGS " " 
222 

19 -\ LIMENDX TO 1609 SENDX TO 19 

20 2 PFLAGX TO a PAGEl( TO 1 SPACING TO 20 

21 Q .LF TO 0 .BL TO a MARGINX TO 21 

22 6 ABOVE" TO 6 BELOWX TO 3 LPAGEX TO 22 

23 42 PLEHX TO RAMKEYS ; 23 

scr It 272 
a <LOAD> OLOLOAO LOAD ) HEX 

2 T: <LOAD> >R 8400 800 COO CMOVE 

3 FRAGMENTS SIGNON 
4 83FC I CUP OISK. TO CLOISK# TO 
5 

• 
1400 

00 I 
R> ,+ 2 

READ 5400 OVER CCO 

7 LOOP DROP 0 DIRTY TO 

8 

CMOVE coo + 

9 T: CLDlOAO ACT eo MS 1 seEK 7EDOE 
10 IF 1 READ OF <LOAD> WARM ENDIF ; 
11 
12 T: LOAD 1 READ 8400 ORIGIN ...oOR -
1 3 SAVED AOOR ... II <LOAD> 

14 EBOT BEOT EDT '''' OVER - CMOVe> 
15 WARM; 

16 

" 18 

19 
20 ;5 
21 \ OLOLOAD \ . LTABLE ROM - AIM ... 6 + 

" 23 
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o DRAG 1 HEX , 
2 T : DRAG SEL a coo UM/MOO SWAP 0- 0- -
3 1 READ 

4 8400 SAveD ...oOR 800 - ... III >R 
50FfUil-U< 
I; IF R> 
7 80S EDT 1+ SEl - SEL CUP >R CMOVE> 
8 <LOAD> DEACT -I DIRTY TO 

9 E80T EDT 1 + OVER REVERSE 
10 BEOT EDT 1 ... OVER - REVERSE 
11 EBOT R9 REVERSE 
12 FIXEND 
13 R> EBOT DUP :>R +TO 

14 R8 BOT +ALIGN 

15 . PA(;ES 07F U< 
16 IF R> EBOT SHO'MAARK WARM ENOIF 
17 DELETE BEEP 
18 ELSE BEEP DEACT 
19 ENOIF R> DROP ; 

" " 22 
23 

o LABEL TIMEOUT? ( -- fhg ) 
1 PURPOSE: count down the tim ......... turning 
2 TRUE ",h.n it g.ts to o. If the villu. 
3 of TIMER 1. b.tYl •• n 126 and 256. 

4 pr.p ..... the syst.m so th.t OISK i s 
5 fool.d into lo.ding the disk in the 
6 dr-iv •. 
7 

8 
9 

" " " " ,. 
" " " " " 20 

" " 23 

o LABEL STACK? thg ) 

2 LABEL RP! 

3 
4 T; MAIN RP! 

5 
6 
7 

8 , 
" " " " ,. 
" " " " " 20 

" " 23 
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SCI" II 274-

o WRITE APPlEOISK HEX , 
2 d~skll track" -- flag 

3 
4 T; WRITE >R R@ SEEK 
5 B3FO 10 0 FILL 
6 DISK. 83Fe 
7 0 S3FE C! 
8 Re B3FF C! 
9 CHECKSUM S3FE C! 

10 <WRITE> ?ECDE 0-
" IF RECAL R! SEEK 
12 <WRITE> ?EODE 0-

13 IF BEEP OEACT R> DROP 0 EXIT 

14 ENDIF ENOIF R> DROP 1 ; 

" 16 T: APPlEOISt{ 
17 IF EeOT SOT 

DIRTY 
EOT8EOT-+2-

16 IF A800T ELSE BEEP EHDIF 
19 ELSE ASCOT ENDIF ; 

20 

" " 23 

'" o WRITES) HEX 

2 addr.ss hi-track+' lo-track -- flag ) 
3 tru. · suece,s 
4 

S T : WRITES 
6 00 DUll' 8400 COO CMOVE 
7 1 VlRITE 0 _ 

8 I F DROP 0 LEAVe 

9 ENOIF COO + 10 MS 

10 LOOP; 

" 12 ;5 WARNlliG, the nag is fALSE .ftar 
13 succass1u\\y writing the \.,t COO 

14 bytes 1n memory ( from F400 - FFFF 
15 so don't us. the fl.ag 1f you .ra 
16 writing the ".st CDO byhs. 

" " " 20 

" " 23 

aer '* 276 

0 SAV' HEX 

2 -- I assumas EOOE disk turni"9 
3 track 0 with matehing ." disk II) 

4 

5 T: SAV, PROT? , IF BEEP 

., 
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0 T: WARM , 
2 
3 

4 

5 , 
7 , 
9 

" " " " " " " " " " 20 

" 22 

23 

0 FRAG .VECS 
1 PURPOSE: this is • copy of the ".cto r s 

2 naadad for tha eustom modam supoort: 
J \ .MClUE JMP, ( . IVEC 
4 \ .MElillT JMP. . OVEC 

5 RTS . HOP. HOP. . SVEC 

RlS. . aVEC , 
7 , thay ara movad to $1594 by RAMKEYS 

9 LABEL ?RAMKEYS ( -- ) 
10 PURPOSE : raload ramtab1.a if RTABLE+3A 
11 doas not aquil~ tha varsion number . 

" 13 if tha vai.ua at RTABLE+3A hi aqual to 
14 tha varsion numbar than a:o;i t. 
15 otha~l.a axeeu ta tha next definitio". 
1 6 FlANKEYS •••• 

" " " 20 

" 22 

23 

0 LABEL RAMKEYS ( -- I 
PURPOSE: copy kay a"d command 

2 translation tab las into ... sm . 
3 
4 p ... apa ... a to copy: 

5 stora the address .f .XLAl j, XO. , stora tha address .f HIMEM " XL 
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7 ELSE" LASTe TO 
8 

9 

" " 12 

" 14 

15 
16 

17 

aEaT EBOT EaT 1 + BEor CMOVE 
01SK~ SERIAL" 015K# TO 
E60T eDT BEOT - + 

800 - 1+ 0 COO UM/MOO SIVA" 
o. 0- - SAVED TO 

800 SAVED 1+ 1 WRITES 
IF DROP OISKII OLOISKM TO 0 OIRTY TO 
o seEK WRITED 

ELse DISK" TO 
ENOIF EBOT BEOT EDT 1+ OVER - CMOVE> 

18 ENDIF; 
19 

7 store the address of .LTABLE in X2. 
8 store the address of RTABLE in X3. 
S copy 5 20 bytes from .XLAT to HIMEM. 

10 copy $40 by te s from . LTABLE to RTASLE. 
I' s tore the v.rsion numbar (a t . MSGO.SOC I 
12 to RTAaLE.JA. 
13 

14 NOTE; t hi s is why the position of the 
IS varsion n umb.r in .MSGO, on screan Ill, 
16 shou~d not be changed un~e s s a similar 
17 change is made e lsewhere. 
18 

19 
20;5 ROM? 0- 0000 13 11 20 

21 00 CUP CMOVEZ COO + 1 WRITE 0- 21 

22 IF DROP 0 LEAVE ENDIF 30 MS LOOP 22 
23 IF DODO 17 13 WRITES OROP 23 

271 
o DISK) HEX 

1 T; OISK DISKON ?EDDE CUP O. 
2 IF DROP RECAL 1 seEK 1EDOE ENOIF 
3 IF <READ> B3FA Ii ECCE· 

" IF aET EXIT ENDIF 
5 EBOT SOT - EDT BEOT - + 2 • 
6 IF LOAD 
7 ELSE <REAO> B3FC I! DISKII 

8 IF OLOISKII SAVE ·OLOISKII TO 

9 ELSE DIRTY 

10 IF 80S BOT 2 + U< 
11 eOT 2 - BEOT U< AND 

12 IF DRAG ELSE BEEP ENOIF 
13 ELSE 83FC Ii OLDISKII • 

14 IF LASle 4 • SERIAL. DISKII • AND 
15 IF SAVE ELSE BEEP ENOIF 
16 ELSE 1 SEL U< 
17 IF DRAG ELSE lOAD ENOIF 
18 ENOIF ENOI F ENOIF ENOIF 

19 ELSE 0 SEEK ?A9PLE 
20 IF APPLEOISK ELSE SAVE ENOIF 
21 ENOIF DEACT : 
22 
23 \ DISK \ .LTABLE ROM - AIM + 8 + 

se r II 278 
o ( COLO 600T ) HEX 

, T: COLO OEACT 

3 ORIGIN AClOR 1000 0 FILL FRAGMENTS 
4 400 MS INIT WARM 
5 
6 T: BOOT COlO ct 86 
7 IF 0 CHAR CI COLO 
8 ENOIF OlSKON o 80 0 
9 00 7F COEC ct U< + LOOP 

10 NEGATE 8 u< IF COLO ENOIF 

11 ?EOOE IF <READ> B3FA @ EOOE • 

12 IF COLO ELSi: LOAD i:NDIF ENDIF 
13 o SEEK 1APPLE IF A600T ENDIF 
14 COLD: 
15 

o LABEL HUT ( -- ) In itiatize fo r no disk 
I 6OTTOM ',.om BOV. EOT from EOV. 
2 YWRAP is 530, as it counts from $30 
3 to 57F for a toh.~ of dac 80 (co'..umns ) 
4 before it turns nagativa . Cal~$ <INIT> . 
5 T: <IN11'> ( -- ) 
6 clear the kay and modam qu.u •. 
7 sat p.ge form.t to hax SO wide (gO) 
8 by hex 36 long (54 ) 
9 CHAR ho~ds a " null~ (0) • empty 

10 start display at top 
11 nothing in tha cut buffar . 
12 bag inning of taxt is a formfeed (IC) 
13 seL.et the formf.ad 
14 .ot is a CR (10) and formfa.d ( IC). 
15 totaL Un. and p.ge count is z.ro. 
16 REWINOOW from b.ginning of text. 
17 LEXXEO state-fa~sa EXTENDED trua. 
18 caLc GAP ( - S IOO • roomX). 

19 INITBASIC . sava printar string in P6UF . 
20 initiatir. fo ... FX80 printer. 
21 s.t pag. t.ngth to 542 . 
22 save print.r string i ~ PSUF . 
23 toad tabt.s into ram. 

o T; COLO 
PURPOSE: 1~Lti.tiza 10r no di sk. 

2 turn disk 011. 
3 ct.ar .tt variabLes to ~aro. 

4 Lo.d in cod. f .... gm.nt s. 
5 w.it 400 mit~1saconds 
6 INIT1at1za taxt v .... i.bL.s and BASIC. 
7 WARM start. 
8 

9 T: BOOT 

10 PURPOSE: boot Swyft syst.m a nd copy 

11 from an Edde d isk. 

" tUrn disk on. 
13 " hotdi ng ·F than do • e oLdsta rt. 
14 " disk ,. unformattad (cannot find 
15 & head.r) than do a COLO start. 

text 
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228 
16 

17 

" ,. 
20 
21 

" 23 

279 
0 ( • RESET RESET ) HEX 

1 FRAG .RESET (--) ROM? LOA , HE 
3 IF. COBO LOA, 
4 ELSE, <AUX> JSR. COBF LOA, C08F LOA, 
S \ .INTERRUPT OUP fF AND .8 LOA. 
S FFFE ST .... , 

7 SWAB FF AND 118 LOA. FFFF 5TA, 

8 ENDIF, 0200 JMP, , 
\0 T: RESET 

" FRAGMENTS SErOISP SIGNON 
12 7F C061 eli U< IF ASCOT ENOIF 
13 7F C062 eli U< IF COLO EHOIF 
14 39E @ 36A5 

15 SOOT; ,. 
IF WARM ENDIF 

17 ;5 Upon re.et, the lIe stores its mouse 
18 interrupt lIector" .t the RECEIVE 
19 inte,..rupt (FFFE). "RESET tb •• it. 
20 

21 Ctr\-ops" • .,pl.e-reset doss • mam test 
22 in U,. disk version. inshad of COLO 

23 

scr II 

o , 
2 
3 

• 
5 

• 
7 

• 

280 
"sst pointe!"s 1 HEX 

( hard r • • st vectors for 

\ .INTERRUPT AIM 2FFE • 
\ • RESET AIM 2FFC • 
\ . RESET AIM 2FFA + 
ECOE AIM 2FF8 • 

\ .INTERRUPT AIM 2FF6 • 

Edd. card 
Ie, ) 

re.et ) 

mmi ) 

romcard 
cOP)I " 

9 amp\'_ ... track 0 boot image 

) 

id) 

irq) 

\0 HEX 12 BLOC~ 200 + AIM 200 - 200 CMOVE 

" " 13 ,. 
15 ,. 
" " " 20 

" n 
23 

16 if an Edde disk. then toad it. 
17 if an appte di.k. then boot it. 
\8 if disk. is none of the above then do a 
19 COLO start. 
20 

" " 23 

a FRAG . RESET (--) 
1 PURPOSE: hendte 6502 RESET Or NMI . 
2 if this i. the romcard version than 
3 turn on rOOlCard (LOASCOBO). 

4 a1. .. turn on the bank. 1 (JSR<AUX» 
5 

• 
and store the raceiva intarrupt vactor 
~t $FFFE (6502 IRQ)--this i. n.aded 

7 since tha / /c store. an interrupt for 
B the mouse there. 
9 jump to 0100 and start Swy1t. 

'0 
11 T: RESET (-- I 
12 PURPOSE: raspond to contro\.-resat and to 
13 contret-appta-raset. 
\4 toad rom or disk. coda fragmants . 
15 sat up .90 cot ... mn disptay. 
16 SIGNON hera prevent. garbega on screen. 
17 if open app1.e re.at. boot tha disk . 
18 if etosad appta reset. do a COLO start. 
19 it a Warm .tert ha. bean do"a 
20 do it a9ain. 
2\ if none of the ebove the" do e BOOT . 

" 23 NOTE: storad at OOOA for ra.at. 

a ( tast poi"ters ) HEX , 
2 .at up resat . nonme.k.abt. i"tarrupt a"d 
3 intarr ... pt request vector. 
4 vectors for raset and antry points 
5 
S mova $200 bytas to the end of bank. 2 
7 for the boot trao;k. a image 
8 there era $200 tess bytas in bank 2 
9 avai.tabta than seen on the printo ... t 

10 for compitaUo" 

" " 13 ,. 
15 ,. 
17 ,. 
" 20 

" " 23 
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2.10 
We claim: 
1. In a computer system having a display device, a 

memory device, an entry device and processing means 
for displaying symbols and a cursor on the display de
vice in response to signals from the entry device, a S 
method for creating and modifying a string of symbols, 
in rcspollSe to signals from the entry device, the method 
comprising the steps of: 

displaying on the display device a string of symbols; 
displaying on the display device a curwr, said cursor 10 

occupying a display region and having a first cur-
sor pan occupying a first part of the display region 
and a second curwr part occupying a second pan 
of the display region adjacent the first part of the 
display region. the first part of the display region IS 
including a symbol in the string of symbols; 

in response to signals of a first type from the entry 
device, said first type of signals inclUding signals 
reprcscnting an entered symbol, inserting the en· 
tered symbol into the string of symbols at the sec· 20 
ood part o f the display region; and 

in response to signals of a second type from the entry 
device, said second type of signals designating a 
deletion operation, perronning the designated dele· 
tion operation by deleting the symbol included in U 
the first part of the display region. 

2. The method of claim 1, further comprising the 
steps of: 

in response to signals of a third type from the entry 
device, moving said cursor to a desited location on 30 
the display device indicated by said third type of 
signals, and coalescing the cursor by positioning 
the first part of the cursor and the second part of 
the cunor at a single symbol occupying the desired 
location. 

3. The method of claim 1 wherein the display region 
is a fm t display region and uid inserting step further 
comprises moving the cursor to a second display region 
having a first part including the inserted symbol. 

" 

4. The method of claim 2 further comprising the step 40 
of: in response to signals of a fourth type from said entry 
device, e"tending the fll'St part of the display region 10 
include a plurality of symbols. 

5. An apparatus for creating and modifying a string of 
symbols, the apparatus comprising: 4~ 

a processing unit; 
entry means, coupled to said processing unit, for 

transmitting signals to said proces.sing unit; 
display means coupled to uid processing unil for 

displaying symbols and a cursor at specified loea- ~ 
tions in response 10 signals from said processing 
Wlit; 

region including a symbol in the string of symbols, 

"'. in response to to a first type of signals from uid entry 
means inserting an entered symbol into the string of 
symbols at the second part of the display region, 
said first type of signals including signals represent· 
illg the entered symbol; and 

in respollSe to a second type of signals from said entry 
means, performing a deletion operation by deleting 
the symbol included in the first part of the display 
region; 

in response 10 a third type of signals from said entry 
means. moving the cursor to a desired location on 
the display means indicated by said third type of 
signals and coalescing the cursor by positioning the 
first pan of the cursor and the second part of the 
cursor on a single symbol occupying the desired 
location; and 

in response to Signals of a founh type from the entry 
device, e"tending the first pan of the display re
gion to include a plurality of symbols. 

6. In a computer system having an entry device. a 
display device and processing means for displaying 
symbols and a cursor On the display device in response 
to signals from the entry device. a melhod for indicating 
loci of operations, Ihe method comprising the steps of: 

displaying a string of symbols on the display device; 
displaying a cursor on the display device. said cursor 

having a first part and a second part; 
positioning the first pan of the cursor at a first region 

on the display, the first region including a symbol 
in the string of symbols; 

positioning the second part of the cursor at a second 
region on the d isplay adjacent to the first region; 

in response to signals of a first type from the entry 
device, said first type of signals including signals 
representing an entered symbol. insening the en· 
tered symbol into the string of symbols by display
ing the entered symbol at the second region, mov
ing the first part of the cursor 10 the second region 
and moving the second pan of the cursor to a third 
region on the display adjacent the second region; 

in response to externally-supplied signals of a second 
type. deleting the symbol included in the first re
gion. 

1. The method of claim 6 further comprising the step 
of: 

in response to signals of a third type from the entry 
device, said third type of signals specifying II target 
location, moving the cursor to the larget location 
and coalescing the cursor by positioning both parts 
of the cursor on a single symbol occupying the 
target location. said processing unit comprising means for generating 

signals for: 
displaying, on said display means, a string of symbols; 
displaying. on said display means, a cursor, said cur· 

sor occupying a display region and having a ftnt 
cursor part occupying a first part of the display 
region and a second cursor part occupying II sec
ond pan of the display region adjacent the first part 
of the display region, the first part of the d isplay 

8. The method of claim 6 wherein the first pan of the 
33 cursor is displayed in reverse video and the second part 

o f lhe cursor is displayed as a blinker. 
9. The method of claim 8 further comprising the step 

of: in response to signals of a fourth type from said entry 
device, e"tending the first display region to include a 

60 pluralilY of symbols. 
• • • • 

" 
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