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PILOT FOR THE APPLIE II MICROCCMPUTER

PILOT (Programmed Inguiry, Learning or Teaching) is a
simple, conversational language develcped in 1969 by John A.
Starkweather at the University of California liedical Centerv
in San I'rancisco. C(Criginally designed for computer assisted
instructional needs, PILOT also has been effectively used as
an introductory computer language.

The core language consisis of opproximately eight simple
instructions or operators which can be conditionally or un-
conditionally executed (May & Vann, 1978; Starkweather, 1977:
Sterkweather & Kamp, 1978; Yob, 1977). 1In addition to the
core instruction set, various language extensions have been
implemented by different authors to fulfill local requirements
or interests (Hamilton & Scoitt, 1978; Krieger, 1578).

The PILOT system developed for the Apple II microcomputer
consists of two programs, PILCY EDITOR and PILOT DRIVER, which
are written in Applesoft and which use the Apple II dick
operating system. The PILOT syctem was designed to facilitate
easy authoring and execution of programs written in an extended
version of the PILOT language. Due to the memory requirements
of the programs and the Apple I1 disk operating system, the
PILOT system described here should be executed on a machine

with at least 32k bytes of random access memory.



PITOT EDITOR.

The FILOT EDITOR program accepts program statements
written in PILOT, examineg each line for correct syntax, and
formats all statementis in a manner which is acceptable to the
PILOT DRIVER program. 3ix editing commands (LIST, DELETE,
RENUMBER, QUIZ, RUN, and DONE) facilitate the editing and
review of PILOT programs or lesson files,

The PILOT EDITCR maintains up to three hundred PILOT
statements in an internal text buffer for rapid editing and
examination. Each statement can contain up 1o 255 characters.
When three hundred PILOT statements have been entered into the
text buffer, or when available memory space falls below 1000
bytes, then the contents of the text buffer are stored onto
floppy disk. Statements stored on disk remain available to
the programmer through use of the editing commands, although
editing those statements is appreciably slower due to the
speed of the disk accessing routines.

To use the PILCT EDITOR program, enter:
RUN PILOT EDITOR

The editor initially asks for the name of a PITLOT 1LESSON
FILE, and then asks whether the file is NEW or OLD. Tf the
rrogrammer specifies that the named file is NEW, then the
editor creates the lesson file and a corresponding lesson
control file containing certain information about the lesson

file. The lesson file is given the name supplied by the
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programmer. The lesson controel file ig given the same name

with a trailing C.

example: TIMES TABLES - lesson file

TIMES TABLESC - lesson control file

If the programmer specifies that the named file is 01D,
then the editor reads the last portion of the lesson file into
the text buffer. (The exact nunber of lines read into the
buffer depends on the current gize of the lesson file.)

During execution, the PILOT EpITOR creates, utiligzes,
and deletes a scratch file named Z». No other file on disk
should be named Z> or the contents will be lost.

PILOT DRIVER.

The PILOT DRIVER program reads and interprets a PILCT
program created by the PILOT EDITOR. To run a PILOT program

enter:

#UN PT1LOT DRIVER
Immediately the guestion

NAME OF PILOT LESSCN FILE?

is displayed. The user should then enter the name of the
PILOT lesson file or program. Execution begins with the first
statement of the PILOT program. When execution of the PILCT

program is complete, the message

DONI
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is displayed and the standard floating point cursor returns
to the monitor.

To exzcute the specified PILOT »nrogram, the driver locates
the required file and loads it into the text huffer. If the
file ig too large to reside in the text buffer all at once,
then the driver fetches portions of the program as needed.

PILOT Statement Syntax.

IFor any PILCT statement Lo be accepted by the PILOT EDITOR,
certain minimum syntactic requirements must be met. The general

=]

form of a PILOT statement is:

line# 1label op; object

where
line# -~ & Tour digit line number
label - optiocnal 1 4o 6 character label
op; - any PILOT language operator followed

immediately by a required =emicolon

object

optional information required by the

specific language operator

One or more blanks must separate each element of a PILOT
statement, TI1f no label is supplied, the PILOT EDITOR inserts
a2 blank label.

Except where permitted under the deseriptions of the
language operators, the symbols # ;3 s+ , and * cannot be used
in PILOT gstatements. These symbols act ag delimiters to

PILOT (# ;) or to the Apple computer (: , *). As a rule,



N

additional blanks can be inserted between statement elements,
although the PILOT EDITOR removes most of them.
Variables.

Numeric and nonnumeric (string) values may be stored in
PILOT variables for use in several types of statements (T, A,
M, ¢, I, Y, SN). Variables are identified by the # sign

used as a prefix to any unbroken sequence of symhels.

examples: ANLME
#AGE
it

A variable can contain either numerie or nonnumeric
values. All values of varlables are stored as strings. If
a varizble is used in o numeric application, then the value
is converted to a number before use. The same variable can
contain either numeric or nonnumeric strings at different
times. All variables are global and are known throughout
the PILOT program, including any subroutines. At most, 50
variables will be retained oy the PILCT DRIVER during programn
execution.

Response [Tatching and the liatch Flag.

The PITOT language permits the analysis of user responses
through a combination of A (accept) and M (match) statements.
The system stores a user regponse in an A statement and
attempts to match the user response with any of the correct
answers located in the object of the next M {(match) statement.

If a match is found, then the “match flag" is set to YES.
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Otherwise, the match flag is set to NO.
Subsequent statements in the program can be "conditioned*
or conditionally executed by the presence of a "Y" or "N

conditioner affixed to the statement’'s operator. For example:

JY; CORRECT!

TN; CQOPS. WANT TO TRY AGAIN?

Here, a jump to the statement labeled CORRECT! is executed

if the previcus match was successful. If the match was un-
successful, then the text messapge, "OCI'S. WANT TO TRY AGAINT™,
is displayed.

Core lansucge Operators

I - Type.

The T operator digplays or types the object of the
statement on the monitor. The displayed text consists of
sequences of any characters not including coumas, semicolons,

colens, or double quolbes.

1000 T; TKIS IS 'T'YPED EXACTLY!

Alternately, the object can include a variable reference, in
which case the value of the variable is substituted intoc the

object in vlace of the variable name.

1100 T; #NAME

The object can also consist of a mixture of text and variable
references. In thie case, the variable references are set

off from the surrounding text by semicolons.



1200 T; #NAME; IS YOUR NAME.
The T operator can be conditicned by Y cr N,

1300 GOOD TY; DISPLAY IF MATCH SUCCEDS.

1500 BAD TN; DISPLAY 1IF MATCH FAILS.

A_- hgcept.

The A operator temporarily stops execution of the PITOT
program to accept a response from the keyboard. 11 the object
of the statement is blank, then the response is stored in a
temporary location and is lost when the next A statement is

evecuted.
2000 A

The response may be stored for later use, however, by entering

a variable name as the object of the statement.
2100 Al ,?AOI‘.‘:

The A c¢perator can be conditicned by Y or K.

If a response contains a cemma or a colon, as in
YES, I AGREE

then only that part of the response prior to the cemma is
accepted. A response with commas or colons iz accepted in

ite entirety if the response is surrounded by double quotes.

"YES, I AGREE.”



The M operator matches a response given to an A statement
againgt a set of "correct” answers listed in the object of tho
-

M statement. The correct answers are separated from one

another by semicolons.
3000 M; CAT;DOG;MOUSE

Leading and tralling semicolons on the match list are optional

and can be used to inciude blanks in the {irst and last angwers.
3100 M3 3 RAN : RUN ;

1f one of the correct answers is located anywhere in the
response being matched, then the "match flag" iz set to YES.
Ctherwlige, the mnich flag is set to MNO.

A match can also be made to the value of a variable by

including the variable name in the match list.
3200 1M MY NAME;#NAME

Alternately, ony reoponse 1s matched if the object of the

M statement is blank.

3300 M;

J_~_JJump.
The J operator zlters the flow of control or execution
by jumping to a statement whose label is located in the

object of the J statement.
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4000 J; START

The J operator may be conditioned by Y or N.

R - Remark.

The R operator specifies the object of the R statement
to be a nonexecutable remark or comment. Remarks are placed
in the PILOT program as reminders to the programmer. During

program executlon, R statements are ignored.
5000 Ry THIS IS SCWE REMARKS

J - Use Subroutine.

The U operator alters the flow of control or execution
by using or calling a subroutine whose name or label is located

in the object of the U statement.

£H000  U; SUB1

9000 SUB1 R; START OF SUBRCUTINE.

9500 ES;
The U operator differs from the J operator in an important
way. When the ES (IEnd of Subroutine) operator is encountered,
the flow of control automatically returns to the statement
follewing the U statement. Subroutines can call other sub-
routines but only to a depth of nine. The U operator may

be conditioned by Y or N,



Es - End of Subroutine.

The B3 operator signals the end of =2 subroutine. VWhen
the B3 gtatement i¢ encountered, the subroutine returnsg
program contrel to the statement Tfollowing the U statement

from which the subroutine was called.

7000 LG

A stetement object, if presenti, is ignored and can be used
for commentary. The I3 statement can be conditioned by Y or
NI

I, - End of Programn.

The E operator =tops execution of the PILCT program.
Bo00 T

A statement object, 1f vresent, is ighored.
G. -_Compute.

The C operator performs simple computations on stored
variables and constants. Computations can be simple

assignments,

9000 C; #VAR = 9
9100 C; #AVAR = #AVAL

or the computations can involve twc operands:

9200 G #VAR = quantity + quantity
Q300 C; JVAR = quantity - quantity

9400 C; #VAR = quantity ¥ quantity
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9500 C; #VAR

i

quantity / quantity
9600 C; #VAK

r
n

quantity quantity

wihere yuantity' refers to elther a constant or a variable
name. Variables containing nonnumeric values can be specified
as quantities in € statements, If such a variable is a target
variable (on the left of the equal sign) then the result of
the computation is stored in that variabvle. If a variable
cn the right of the equal sign contains a nonnumeric value,
then a zero is substituted for the value of that veriable in
the computation while the actual value of the variable remains
unchanged.

Blanks must separate all elements and operators of o

C statement. The C operator can be conditioned by Y or K.

Iocal Lxtencions to the Core language Cperators

3Y - Set Yes.

The SY operater sete the match flag to YES if two
numeriec guantities specified in the object of the SY statement
are equal. The quantity to the left of the equal sign must

be stored in a variable.

1500 SY; #CCUNT

i

10

1660 SY; #COUNT

#TIMES

SN - Set No.

The SN operator is similar to the SY operator. It sets
the match flag to NO ii the two numeric quantities specified

in the object of the SN statement are equal.
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2500 SN; FTIVES = 18

2600  SHyp #LOOPS = #STARTS

At least one blank must separate each quantity or variable

from the equal sign.

I - Initialize.

The I operator initinlizes a target variable to a literal
string or quantity gspecified in the object of the I statement.
At least one blank must separate the target variable from the
assignment operator, and the assignment operator from from

the literal wvalue,

3500 T; #3COLON = ;
3600 1; #NEW = OLD

The 1 operator can be conditioned by Y or N.
F_- Pause.
The P operator temporarily halts execution of the PILOT

program and displays the message
PRESS RETURN

Execution of the program continues when the RETURN key

(carriage return) is pressed.
4500 P;

A statement object, if present, is ignored.

D_- Digplay.

The D operator changes the speed at which the characters
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of the PILOT program are displayed. Speed values are from

25 to 255 and are specified in the object of the D statement.

5500 Dy 200

If a speed outside the proper range ig specified, then the
display speed defaults to 255.

B - Blank Sc¢reen.

The B operator blanks the monitor screen, erasing all

currently displayed characters.
6500 B

A ctatement object, if nresent, is ignored.
13

G - Get Program.

The G operator chains to another PILOT program specified
by name in the object of the G statement. Optionally, a line
number can be specified indicating at which line execution

cf the new program is to begin.

7500  G; NEWPROG

7600 G PROG#2 5000

A blank must separate the name of the program from the line
number. If no line number is specified, execution of the new
program beging with the first statement in the new progran.
Values of variables stored in the old program are preserved
and are available for use in the new program. The G operator

can be conditioned by Y or N.
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Editing Commands

The following editing commands are available to pro-
grammers using the PILOT EDITUR program to create PILOT
leason files or programs.

LIST.

The LIST command displays part or all of the current
PILCT program. Execution of the LIST command generates a
system query as to the desired output zspeed. An ocutput speed
between 25 and 255 must be specified or a default of 255 is

ugsed., Two forms of the LIST command are available.

(a) TLIST

(b} LIST xxxx-yyvy

Form (a)} lists the entire PILOT program. Form (b) lists
statements between line number xxxx and line number yyyy.
inclusive. If xxxx equals yyyy, then only a single line of

program is listed. The value of xxxx cannot exceed yyyy.

exanples: LIST
LIST 1000-73300
LIST 1450-1450

DELETE.
The DELETE command deletes a specified range of program

gtatements. The form of the DELETE command is:

DELETE xx¥x-yyyy



All statenments between and including statements numbered
xxxx and yyyy are deleted from the PILOT program file. Both
xxxx and yyyy must be included in the command. While xxxx
can equal vyyy, in which case, only a single line is deleted,

XxXxX cannot exceed yyyv.

examples: LELETE 1500-1700

DELETE 2250-2250

RENUMBER.
The RENUMBER command renumbers all PILOT program state-
ments using an initinl value of 2000 and an increment specified

by the command. The general form is:
RENUMDLR x

where ¥ is the increment. The lncrement can be any positive

whole number between 1 and 7999.

examples: REHUMBER 10

RENUMBER 5L0

The QUIZ command displays certain information about the

current PILOT program. Included are:

(a) the number of statements in the PILCT program file
(b} the lowest and highest line numbers in the program
{c) the number of gtatements in the text buffer

{d) the lowest and highest line numbers in the buffer
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{(e) +the number of unused bytes of memorv

example: QULZ

The DONE commznd 1) saves onto disk that part of the
PILOT prograw file still in the text buffer, 2) issues the

message s
FILE SAVED
and 3) stops execution of the PILOT EDITOR.
exanmple: DCNE

RUN.
The RUN command saves onto disk that part of the PILOT

program file in the {text buffer, and then loads and executes

the PILOT DRIVER.
example: RUN

Statement Tnsertion and Replacement.

PILOT statements can be entered in any order. The PILCT
EDITOR maintains all statements in the correct order by line
number., Statements can be inserted into the program file by
supplying an apprepriate line number. A statement cun replace
another statement with the came line number merely by entering
the new statement. A single sitatement can be deleted only by

using the DILETE command.
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Systenm Design Characteristics

Text Lesson TFile and Text Control Tile.

Both the PILCT EDITOR and the PITOT DRIVER require two
disk files. The text lesson {ile (TLF$) is a sequential file
containing a series cof strings representing the lines of o
PILOT program. The text control file (TCFE) is a sequential
file containing the program count (PC), the program low line
rnumber (PLL) and the program high line number (PH3Z), for +the
corresponding text lesson file. These files are created,
referenced, and updated as necessary during execution of the
PILOT ZEDITCR. During executlon of the PILOT DRIVER, the
two files are reforenced only.

PILOT EDITOR.

The PILOT EDITCR requlires approximately 6k bytes of
memory excluding memory requirements for the PILOT program
residing in the text buffer (TBi ). The editor accepts input
from the keyboard, one line at a time. Each line is examined
for the presence of a command (1.IST, RENUWMBER, DELETE, QUIZ,
DONE, RUN). 1If & command is found, transfer is made to a
processing routine which handles the request. OCtherwise,
the input line is analyzed as a PILOT instruction., If the
PILGT ingtruction is acceptable (proper syntax), then the
statement i formatted and inserted into the next element of
the text buffer.

If an error is detected either in a command or in a

PILOT statement, then an error message is displayed znd the
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or

editor ig readled to accept another line from the keyboard
without further processing. (3ee Appendix B for editor error
messages. )

The PILOT EDITCR will continue to accept PILOT statements
into the text buffer until one of three situations occurs.
1) The user terminates the editing session by issuing a DONE
or RUN command. 2) The number of PILOT statements reaches
300, the maximum held by the array TB3. In this ecase, the
contents of the text buffer will be stored onto disk and the
text buffer will be effectively emotied. 3) The available
memory left in the computer falls below 1000 bytes, in which
case the text buffer is emptled onto digk as in case 2. All
editing commands and facilities are applicable over the entirc
PILOT lesscon file, including those statements stored on disk.
However, editing statements stored on disk is time-consuming
due to the speed of the disk accessing routines. It is
recommended that all PITOT lesgon files be created with lesg
than the maximum number of lines to speed both editing and
execution of the PILOT program. BHuitinle segments of one
large lesson can be "chained" together using the § siatement
to gain the benefits ot both fast editing and execution, and
lengthy instructional sequences.

The major software function medules and locations are

as follows:

1. Initialization of veriables (10 - 800),

2. Terxt line input and aralysis (1000 - 1020},
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3. Analycis of text buffer extent and optional text
transfer to disk (1500)

L, PILOT statement syntax check (2000 -~ 2280)

5. Ingsertion of FILOT statement into text file (2500 -
2570).

6. Subroutine - Extraction of the next sequence of
characters from the line of text (LTS} (8000 - 2040),

7. Subroutine - Insertion of PILOT statement inteo text
buffer (8300 - €460},

8. LIST command processing (10000 - 10160).

9., RENUEBER command processing (11000 - 11070).

10. DELETE command processing (12000 - 12600).

31. RUN command processing (13G00).

12. QUIZ command processing {14000 - 14050).

13. Subroutine - Transfer of text buffer onto disk
(18000 - 18050).

14, Subreoutine - Update of PILOT text control file
variakles PC, PL$, and PHP (18100).

15. Subroutine - Initialization of PILCT text control
variables PC, PLL, and Pl from text control file
(18150).

16. Subroutine - Loading of next block of PILOT text
file statements (up to 300) into the text buffer
(17200 - 18260).

17. Subroutine - Loading of last full or partial block
of text file statements into text buffer (18300 -

183403 .
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18, Subroutine - Transfer of text buffer onto disk
in seratch file Z2 (186100 - 1E420).

19, DCNE command processing (25000).

YILOT DRIVER.

The PITCT DRIVER requires approximately 4k bytes of
memory excluding memory requirements of the PILOT program
residing in the text Luffer. When a PILCT program is executed,
the first block (usually egqual to 300 statements or less) is
loaded into the text buffer. All text lines are scanned Tor
labels which, if found, are entered into a jump table {(JT3)
to speed processing of J and U commands. During execution,
subroutine return addresses are stacked in ST$. Variables
are gtored in the variable table (VT13).

PILOT text 1lines are interpreted and executed sequentially
according to line number unless the flow of control is altered
with a J, U, or B3 command. Program execution terminates
when an © instruction is encountered.

If the PILOT lesson file exceeds 300 lines or so in length,
then the PIT.OT DRIVER fetches and executes successive blocks
of text as needed. The disk accessing routines and the
initialization of the Jjump table are time consuming processes
which significantly interrupt the flow of instruction from
the PILOT program. Therefore, it is recommended that lessons
be constructed in such a manner that each unit congists of
300 or fewer lines of PILOT statements.

Major software function modules and locations are ags
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12,
13.
14,
15.
16.
17.
13.
19.

21

Initialization of variables (10 - 300).
Subroutine - Extraction of the next sequence of
characters from a PILOT statement (LT3) (8000 - 80o4k0).
Subroutine - Jump table access (9000 - 9060).
Subroutine -~ Variable table look up and insertion
(10000 ~ 10050),

Initialization of variables (15000).

Program counter increment'and text lesson file access
(15005 - 15010),

Statement type analysis and branch (15030 - 16000).
Processing I, 1Y, IN instructions (16100}.

Processing SY, SN instructions (16300 - 16350).
Processing C, €Y, CN instructions (16400 - 16540).
Processing 11, MY, NN instructions {16700-16820).
Processing A, AY, AN instructions (16900 - 16940),
Processing ES, B3Y, ESN instructions (17100 - 17110).
Processing U, UY, UN instructions (17260 - 17270).
Processing J, JY, JN instructions (17290},

Processing T, TY, TN instructions (17400 -~ 170490},
Processing G, GY, GN instructions (17500 - 17520).
Processing D instruction (17600 - 17620).

Subroutine - Initialization of %text control variables
PC, PLS, and PHS from text control file {18150).
Subroutine - Loading of next block of PILCT text

file statements (up to 300) into the text buffer
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™o
las

(18200 - 18260).
Subroutine - Initialization of Jump table (19100 -

19160).,
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Appendix A

Major Variables

STE(10) Subroutine return address
stack

TAHL300) PILCT text buffer

JT3(300,2) Jump label table

VT3(50,2) Variable/value table

TLFS PILOT text lezson file

TCLE PILOT text control file

Z> Serateh file

P2 Program ccunter

TP PILOT text lesson file pointer

FSP Scrateh file pointer

PC Frogram count

PLS Frogram Low line number

PHS Program High 1line number

BC Buffer count

BLY Buffer Low line number

BUE Buffer High line number

s Line of text

ng Contrel D - required by DOS



3.

.

i0.

11.

24

Appendix B
PILOT EDITCE Error Messages

ERROR-NO LINE # - no line number in PILC? statement

ERROR-LINE # OUT OF BOUNDS -~ illegal line number given
in PILOT statement

ERRCR-NO OPERATOR - no semicolon found after the operator

ERROR-LABEL TOC LCNG - more than six characters given asg
the label of a PILOT statement

ERROR-JUNMP LABEL TOC LCNG - more than six characters
specified in the object of a J or U statement

ERROX-NQ TARGT

(X))

T VARTABLE - a proper variable was not
specified to the left of the equal sign in the object
of a C, Y, 3N, or I statement

ERROR-NC '=' SIGN - the equal sign is missing in a C,
SY, SN, or T statement

EREOR~-ILLEGAL OPERATOR - an invalid arithmetic binary
operation was specified in a C statement

ERRCR-BAD QOPERATOR - an illegal PILOT language operator
was specified in a PILOT statement

ERROR-BAD COMMAND - an editing command was issued with
improner syntax

NO PROGRAM - a LIST command was issued, but no program

exiots



PROGRAM
PROGRAII
PROGRAM

PROGRAR

Appendix C
Fatal Execution Time Errors

ERROR-BAD JUMP EXECUTED FROM LINK #
ERPROR-DIVIDE BY YERO IN LINE #

ERROR-RETURN WITHOUT SUBROUTINE CALL IN LINE #
BRROR-SUBRCUTINES NESTED 700 DEEPLY IN LINE #
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A IF RIGHTF SPAF CL) = ", " THEM Zesd
wrind LHE = PRE. QOSUE 3G0a
sl IF LEM (LB#$r 5 06 THEW FEINT "ERROR-LABEL Tl LOMGT . QOTO Llado
st IF O LEM LAE: < Co THEN LAE = LAF + BF. GUTO 2o
Lo OFE = PREUBE = LTS
s lF = LEFT#E OFPECLlo
Lo LF CE O NI RN LFE <D o U THEN 21w
v QUSaUE B
ek IF LEM «FAF) > Uo THER PRINT "ERROR-JUMF LoBkEl YOO LOMGY . GUTO 169
il
o IF 0 LEN APAE. oL Le THEN FHE = FAF + BF, oLild 2Llsw
o OBE = PHE, GUTU 2249
Ledd IF CE o "UT OAND CF U x 7S THEN 2833
Cawed UEE <= "UOEE = LM
a2 o= rl"i:.. + Ll
Sy IF LTH = BE THEN 2231
sl QUSLE Soel  UBd = UEF + BF + FAF
eoad  LF P o= L1 AND LEFTF «FPHE. G100 2 "#" THEW FEINT "EEEOE-HL TARGET
vAMIARBLE" . GUTW 1ved
coakl LF FE o= L2 oAl FA$ < o "= O THEN  FPRINTD 'eRRUs-NG =0 slah" 0 Qi) 1w
i
ikl LR PE = L4 FAND NOT (PR = "+ UR PR = =" UK FHRE = "+" R FHE = "/
R FPRE = T THEW  FRIND "ERROR-ILLEGHAL GFERATOR" . GOTO 109
ceckd o DUTD 21va
wosl UEF = MIDF (0B C2o
wiok IF CF < F "I OTHEW 224w
Coivh GUsHE sdiag
IF LEFTF <PrR#& Cly ~ 2 "#" THEN FRINT "EREOR-ND THREGET YARIAELE":
Juk
EEALE - R £ T8 LT KT R LIS 1
cootAF FAF <0 "= THEN  PEINE "ERRUORE~-NOI =7 STopNY: GOT0 1w
S IEORE = "1 UR OFE = IS OOR OFF = TG LR OFFE = M OR OFE = ¢
FiTs " OUR OFE = PG Y OR UFE = UH:OUR ODPE = CEYS T dl UFE = CEMG Y UR OF
Fo= M0t URURE = “Jvet OR UFE = "JN " THEN 230

L T T NI E S T B o 3 AR VTR o T ] ol HEn . i iz = R Y Tk iRk =

GOTO



S MINst OR UPE = YING Y THEN 2288

IR OPF = "Gt OOR OFF = O DR GRE = "CNG Y OUR GFE = LT Uk ORE s
U " Uk OF$E = YUNG " OR OF3F = YE. Y OF UFd = YEa ot Uk URE = "EsY, M kU
F# = "ESN, " UOR OFF = "R, THEN 2zcow

cookl FRIND "ERKUK=BHD UFBRMTOE " D GLu Lk

ZoEE LT$ = LNE + BF + LAF + B% + UPF + B% + OB%

w3y REM INSERT LINE INTU BUFFER

~owid IF LME <0 = PH$ HEHD BL = C8 THEN zSsd

codl IF LN = BLF ThEN GuSUE S8, Gdlo ive

o2t QusUE Lo FRL = URLFSP = LB FC s FLC - 100k = kU

~h3k QUSUE 1s&dw

et IF LNE - = BLF AMD LNE <. = BHF FHEN GUaUb Ssww FLo= FUo+ G

LSO Glslb 18484

Sl LR FSF O PG THENWN 29w

Shfd FRINT D "DELETE 0+ 0LF$. FRIMT L& "RERAFE <0 "+ [LFE; G0SUE 1316w

GUSUB lozod: GGTO Lloww

st REM DETACH A WORD FROM LT E

fade PL = L1 IF LT$ =6B% O LiF = """ THEN PHE = Bf: FE: N

Shsd IF LEFT# (LT$. L1 = B JHEM LTF =  pMIbd (LTE 20, G010 582

Suset IF MIDE JLTEFE FPLCLY = BF O THEN cudm

aiS Pl o= FL + Ll IF PL - LEN sLT#r THEW FAF = LI1$.L7F = BF. FETURN

cetie LOTU oM

bl FHF = LEFTE (LT#FL - CLi LTFE = FUOF LTEFL + 01y FETUEN

ook REH O INSERT LiNE INTO ELFFER

ol FLo= G FL = BU

weld  1F LNF » PRHE THEN FHE = LhE

wade IR FLE = L2F THEN FLE = LHF

citid  IF LNhN$ . PLE THEM FLF - LNF

~odo AF 0 MUY FL THEN BLE = LK

vosk i LNF - BHF OTHEN TBEWL + Lio = LTF.BU = BL + L.Fl = U1 .BHE = LN$ F
L= FU o+ 0l REVOEN

R L I R A )

sk IF Fl - BC UR FI = L1 THEN PL = BU. LQUITG s9ee

o mEM REPLACE LINE WLITH S6ME WNUMBER

ookl LeF = LEFT#F <TeForlios 4.

ook LF La® = LN$ THEN TEf el < LiF. Fl = 1. Qulu gzba

oo FL o= FL o+ L1 GATO @25

cwdn LF FLOHEM  RETURN

sk Rerl KELOCATE CURRENT LiME= BN IN=ERI

teewi 1BFLFL + Lla = TEFWL, FL = FL - L1

iF FL o 01 THEN  GUlu oddw

= Loy = LEFTE (TBFoFLariLds

iF LWF 5 Lz$F THEMW TBEF1 + Cly = L1#

bFoLiE o LeF IHEN TbEurl o+ UL TedoFLly  teFobLly = LIF BELE = LN#

S Bl = BU o+ 1.FL = LLl. GOTQ s-a

i gd =2 LEFTE o TESoFLIL L

el UF LN o Led THEW TeEEWFL + Ll
1

seimEl O U el

cueikhe REM Lisi CUPeinhl

el IR RIGHIE sLTECLs < of THEN LI$E = LEFTE (LUF. LEW CLiFs — C1la, Uil
Lided=ha

Lobiskl L= LEN GLTE

aviidbiel IF FPAL s €3 THEN LL$ = FLE.LHE = FHE. QU0 1udas

acgioel 1R FL o= 14 THEN lekhiw

Jadeigkl  FRINT "ERRUR-BAD COPPRNDT D GUTO 1égw

e Ll o= FlE AL TE Ces Uy LHE = mJGMEE JLidF U4 b= whbl WLLF) P2 =

Yl LLHE S

anihyD IR Pl o Pz THEN Lobok

Somde IR PL S CTL OR P2 - O FHEN Lédow

Seiddhc LML SFEED UF O LOFGT S are

Lemch o LF S s Lk UK e o 280 PHEN Feo= Shb

pebvon FL o= Ll

i

LI#. B0 2 EC + L.Fl = LLFC = FC + C



LELED
Aulay
dldy
Lalou
ikilek
JHEs

Ll

IF P4 > BC THEM SPEED= 2353 GUSUE lszdd. oFEED= F2.FL = (4
LNE = LEFTE (TBSFLO. L4

IF LN > = LL#¥ AND LM$E < = LHF THEN FREINT TB$oP12

IF LNF = PH$ THEN 3aFEeb= £53: GOTU 1éuw
Fi = Fl + Cl: GUTO 1ul:y

RENM RENUMEER COMMANDL ]
LE = e LT$ = LT$F + "E":Lg = INT « vAL ¢ MIRE oL1$ 2850201 = L2 *

FU + LE

Lleild

laksl
iluezp
Lot

Laniaet
Liedeid
AR

il
ool
Lasills

IF FL < = LG OR FL > 99959 THEN FRIN| “ERROK-EBD COMPARNL® . GOTO 18
e
GUSUE 1806 FFL = CB.FSF = C8:TL = FU
GUSUE 152686 :
FOl PL = 0L 10 BC.TBEFLY = STRS «LLx +  HILE o TBEGFLL S0 LC = LE
+ La: NEXT .
GUSUE 15489
IF Fs# < FC OTHEN 114380
FRINT 0% "DELETE * + TLF$. FRINV DF "RENANE 230 " + TLF$.FLS = 2008
"UPHE = STRE WLL - L2 BLF = LEF1$ o TEEWLY, U4 BHE = PHE. LUSUE 18
1w GUSUE LE306. GOTO Lé
REM LELETE COMMAND
L1$ = L1§ + "E"LL#& = FlULE LT Co0do LHE = 0103 WL1$. L2 Udo
IF WAL WLL#$s  CTL UK WAL SLHE. < 01 THEW  PRINT “ERRUR-BAL CLMIA

NL o alid Lenak

Laokidi
Skl
e kicheid
Leadlid
Loowlek
I l:. U

R RS %]

1ooa
4-.‘.".&L@
ekt
skl

Ao -‘-...'t'
ATt
S
Colnninet
el T
Leoowikd
Lok
4]
G-t
Lotz
doinskd
AL
i
B YE TS
CLonle

1 l‘- ':Q-U
Jovuedkd
i el
& gk
il

BRETLEG R

IF LH$ & LLF THEN FPRINT “ERKUR-BAD COMMANL" . G0 Lo
IF LL$ » = BLF THEN QUSUE 1258d, HUTY lude
GUSUE Loded . FRL = C8.F3F = LA TL = FU
GUDUE Logo
iF BHE < LLF OR BLF - LHF GOTO 1dbew
Gzl 1208
GuUsUe 1equd
IF Far -0 PO OTHEN lzZpia
FRIND DE "DELETE “ + TLF$: PRINT D# "EENRME £5. " + TLF$.FHE = LEFTS
(CTEFLBC, Udr  BHE = PHF.OLF = LEFTF «TBFCLI 040 GUSUE loiwd: uslUe
1853w GUTO l8ud
FEM DELETE FROM BUFFEKR
Fz = BC:F1 = L4
Fuk F3 = L1 TO P2
L = LEFTE (TBEFFI Lda
I L& < LL$ THEN Fl = F3; GUTO 125ed
IF LN¥ - LHF THEN F1 = FP1 + CL.TB$(F1lr = TB$H(PI) .
IF LR$ > = LLE HAND LNE < = LHF THEN BU = SL - Li.FL = PU - L1
[FT  o
IF BL¥E = FLE THEN FL¥ = LEFTF (TBECL0, 040
BlLd = LEFIFE (TBFWCL, (4 BHE = LEF1$ 1B#FBC U
IF FH¥ <. = LH$# THEN FH$ = BHS$
FE1TURR
GUSUE 18@@@. PRINT D#F “RUN FILOT DRIVER™: EEM RUNM CUMFANRD
FEM QULE COMMAMLD
FribT 0 PRINT "THERE HFEE “SFC: " LINES IN THE LE=SSUM FILE
FRIND “LINE NUMBERS KHMNGE FEUOM “SFLEF ™ 10 “iPH#. "
FRINT “THERE ARE ";BC; " LIMES IN THE BUFFER. "
FRINT "LINES “iBL#, * THREU ", BH$: " HRE IH THE BUFFEK. "
FRINT "THE REMAINING FREE SFACE = "; FRE w@o: " gviks . GOTO LobBg
ir = L, EEM THELE LOOk-UF
fP o= TF + (1 .
IF 1P > TG THEN YT£CTR.CLy = VENTHCTF. C20 = HE 10 = TO + 01 FETURN

IF YIECIFCLY € ¥ ¥ THEN 17618
I TS THEN M = WI$TF. Céh . RETURN
wIFUIF C2a = M5: RETURN
FLZ o= LBL.FFL = PO
IF FFL > FC THEN FFL = FFL - FCIFS = P3 + FC: GUIU 18uLe
FRINT L "OFEN " + TLFE. FRINT D# “POSITIGH ° + ILF4 + SR P33 PRINT

L "WRIIE " + TLF#

ST
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Baa FFUR FE = CL TU BU. PRINT TBELFZ) . NEX

et FRINT D#E: "CLOSE ¢ + TLFE. GosUB Islid B = L8 BLE = USF BHE = V8% RETUR

et FRINT L& "OFEN " + TLRFS . FRINGD L& "WELIE "+ L4 FRIND Foo FELIN)
FLE: FRINT PRE. PRINT D& "CLO=E " + TLF$: REIUREN

o FRINT OF, "OFEN " + 1GR3, FRIND L& "FeHL “ + JUbE . LTRRUT FL. LHFUT F
LF: INFUT PAs. FEINT D#$: "CLORE " + Jurd. FETURN

Joov REM NEAT BLOCK INTO BUFFER

v FELINT L& "OPEN " + TLEF. FRINT 0 "POSIVION " 4+ TLREE + " SR FPL: PRINT
WECUREAL v TLF#

S FUOR FE = 1 Tu FC, INFULD TEFWFESFFL = FPL + U1

zwon AF FFL = TL THEM BC = F3, GUTQ 18204

o IF AbB3 o FRE «CE0 N el THEW BC = Fi, GOl lelew

ado NERT

= BLo= FC

cvar PEINTD BEFCCLOSE " + TLFE bl = LEFTF fBFCL) U4 BHE = LEFIE (TB
Fobblay Ld s RETURKN

exo KEM LAxT BLOGk IRTO BLFFER

Sang FI o= 0BFPL = PC

.8 IF Frl > FU THEM FRL = FRL = FUCRE = P+ Fu. GOlu 1&21m

Saw PELMY DFCGREN "+ TLF$. FELNT L& “POSITION " + TLEE + " JHE"F3. PRINI
WEiCRESRD o+ TLE#

Lo B = FRL

.d FOE FPxo= C1 00 Frl. INFUT TBEGFZ) . NEST

st FRLINT DF “CLUsE "+ Tik$ . BL = FFRL.BLF = LEFTF Cibd CL o Udo BHE = LEFIS
TEECBLY Lo RETUKN

sox kR OWELTE BUFFER TU sURRTCH

dent FRLND DFs "UPER 22" PRING D& "FOSIVION S B Far . rRINT DE "Wkl e &

wext Fum FL o= UL 10 BL. PEIND TBEWWLs. NEST

doir PRIND L& ulise 3" F5F = FalP + Bu. RETURN

eha GdzUb 186k PREINMY “FILE SHVED . END



FLiowd® KB FRULbss B2 bob. k=N
17188 IF N1 SF THEN  FRING CFRULFEAF EREGE-FE TUEN WL FHSUE SOEROUT INE CHL
LM LINL B LHE . RN
1Vile OB = V4 5F)  5F = S - Ll Glalle seld . odill Lokhdl
U0 RENM PROCESS UL UYS UH
liasil 3F = 5F + L1 5T#.5F) = LN$
loadd  IF 2P » 51 THEN PRIND "FROGEAN ERkOR==0BEOUTEERE= REZTED TOU DERFLY
IN LINE #. LN$. END
i:ead REM PROCESS T, JY. JH
Loedw UBF = PILE (LTE CLly, GUsUE Seew . GUjU Luul
LOEEs REM OPROCESD T. 77, TH
ivaul URS = Lid + "2 LTEF = "Rl s Rl e 5 LR AlEEY FL oS L HE = gL TS =
Ll
Aesdet Fuk PE oS UL TO PG CE = HIDE (UB# FLLL
Lol LF CF = "#" THEM PL1 = FZbFL = L1, Guil 1ydoi
Lovsed  JF CE < "i" THEN 1v<4cd
st JF o Nl R OTHER LIFE = LIF + PlLE cukd FLFS — FL)FL = Foo 4+ UL G000
i X %
v wdE = pMlbdE CUBFFL P - FL)
Jemed I FMLORTF AWECLY = BF THEN W& = LEFTE WVE LEM wvEr - U100 GO0
L
Lol QiUE Wi L1F = LIF + U . FL = b2 + 1. FL = LH
dodsg REsAT
Lowsel FREIND LVE D GUTID Do
LAY REM FREULESS GraY. GN
ookl UblsllE Seak JLF$ = FHE ulbsdl Seee LLE - FHE
el iR LLE = BF OTHEN LLF = "adawe”
dooackl DUITU oewd
i, 33 Kb PRUCESS b
Lokl DUsUE cogd PL = WAL JFPH$S
dvedd 0oL L 25 0OR FL L Z9D THER FL - 205
Lreeit  SiFEeEl= FL: GUTO 196680
detids REM REAL P PLE FHE FRol TOF$
Lokakl FEIMD UE CORFEN Y+ TCRF, FRINI D& "Eerly " + TCFF. IWFUT FE: INFUT F
L. Il FHE. FRINT D& CLOSE " + TUFF, EETURN
Jloiss FEM REAL LN NESD BLUCK FROM TLE#F
el Frir BESCUFEN " 4+ TLFED OPRINGD D# "FOSITION " + TLEF$ + " LR", FFPL. FRINI
L, "EEHL " + TLF#
Lokttt FUR o= L1 A OFC. INFUD TBFAF2sFFL = FFL 4+ L1
dueakt  bF FFL o= PUOFTHEN 8L = Fo, GUTO Lgies
Loadb o R
ook BL = RO
Aol PRl wde "Lldse Y o TLEFLBLE = LEFTE JlBF Lo L4y BoF = LEFIE (b
E O IR B
Lodiww JiLo= Gl REM BULLL JUMF TRBLE
sl dE 0 KU BL O THEN ke DURN
dvcsw Fobk FL o= L1 TU BU L LHE = MILE LiEFoFLys Log Loy
sedsbdlF wkrrd cLRFSCLe oo s BE OIREN JU = JL o+ L1l JEEOJL LY = LHELJISG)
Leiole = b ifdo
e B
Aokl RETURN

S
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150015
Toweied
1230
iose
LA
1oink
i...rd
12273
i:-‘._'.tilEl
Lo
Lt
Lo 3

Sl

IF FR$ = “E=N; " THEN 1/luw
GOTU 150
IF FHE = "T9 " THEN Lo

IF PA$ = "HY; " THEN leSem .
IF FAF = “i¥. " THEN

IF¥ PA% = "Jv:" THEN

IF FH$ = “*Uv: " THEN

IF FH#E = UMY THEN ledww

IF FHE = "I%: " THEN leldw

IF FRE = "GYi " THEN 17

IF PHE = "Exv; * THEN 1716w

QUL 15003

REM PRUCEZS I, 1%, IN
75 = (A GUSUE Gukw wd = FAF. QlaeUE el blsUE oo HE - PHE. bUSLB

1, Gild 1Sues

o

FUALTIY SRt

PRI

REM FROCESS 57, SN
WEF = PA$. TS = UL Duosol 2000 vd = Frg GUSUB Ladod FL o= wHL GHEs P

AF = FibdE LTH. 030

Do il
Lieiikl
PR TN

Ll

A
iodsa
sudotd
imedde
A k)

A ik

LN
e ekl
A
Loz
g I
Ay i
I TN ;'.‘U'
LEe il
dre, il

g ak

IF LEFIE PR LL) = @ THEN v# = PHE. GUSUB 19wug P2 = WAl oMEs.
GUIL 1oiig

SR o= WAL CFHES

LE UFd = "S5 Y HAND FL o= Fi ITHEN M = L1
iF ofrE = Sk AWD ri o= P OTHEN M= L

it Loao

mEM FRUCESS L Lrs UM

PR o= LLLPE = BE. ousle Swud LHE = PAE. o0l S, GUSUR S

IF LEFI$ (PHE LLy = “$#" IAEN %¥ = Fad. GoeoUs 1owod o= YHL el
PUTY LodZid
Fo o= vl «FAF:

IF Lig = BF THEH MF = FHE. T2 = Cl.w§ = LAF. QU0 lobdw

pieeds SRdd UFE = FHE DUsLid Sl :

I LEr it F oFHESCLr = "B IHEN wE o= Prd . OUSUe lews B4 o= VAL M)
Gl Lesqd
F4 o= WhL WFHES

TS = (. %E = LA

IF UFE = "+ THEN H$ = =iHE (F3 + Pdo
Ir GF$ = "=" THEN H$ = STRE iF3 = P
Ik UF = " THEN F$ = SiKE WF3 4+ Fay

IF uFE = e BN WU P4 THEN  PRIND UFROGRAN ERRUR=LAYIDE BY cERU

ifCLLHE # s LNE. ENL

ir urdE o= vyt THEN M8 - 2ikd WFS 0 Fee

iF dbE = T THEM fE = SIRE ks L P4

Gizide dewidid ;s GUTA Lokl

mEM FEUCiE=2s P MY, 1N
FE = AF Lk =~ LEN wiids il = o

i LiF = bfF THEN M o= UL, didio Loewd

P ORIORTE WLis.Cls 0 e ThEN Lid - LiI¥ + 0
Fi o= LEN oF#F2 1 = Lg Fl = LL.FL = LEN -LT¥2
For Fe o= FLOIU Fi

FFoMLb# GLT$ P00 w0 F et THEN leclw

iF Fi o= F1 VTHEN le&uwd
FHE = MILE WLTEFL KL - Fie FLo= LEN GPHER
iFOLEFITH WFHE CL) = 8" THEWN Y& = FHELHF = J¥ 15 = L1, Guslb L

A FHF = ME.MF = LHE FI = LEN «FRHED

Lol
e it
oo ok

kb

[
sl
Joockl
dransdd
ootk
soaalk

Fof FL o= L TO LN - FL + Ll

W Mild oMEPLFLs = FRE THER M= L1, by 15al
Hesi FL
rl = Fz + 1L

Hewt ko

Gl LS

FEM FREOCESS He HYs HN

THFUT =575 FE A% = METS = LB GOSuE Sk

iF HE = " THEM IM% = B3

LFOLEFTE (M#F. Ll = BF O THEN ME = MILd oFE L2, G0 1e22u
iFOLEFTE oFRF 0L = @ THEN VE = FHE . Glsob Dowie

A bl L iy
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0 RER FLILUYV DRIVER COFYRIGHT ~Gao 1909 B MILAHEL G BLLLS

I FL o= Zue . TE = (d

eidor DIP TBEFCFU: STFOIB, YT E D 2o JTFFL, 20

s g o= U EE = " VI = @ 0L = Lg = 2l = s ld 2 g ke E o L5 Ly

Soe INPUT "HAME OF FILUG LE==GN FILE 7. TLEF. FPRIWNT DE: "o G L oo

v AF FLFF = "' THEN o

set JUFE = TLF#F + "L GUTO L5k

sl FEM DETACH A WORD FROM L1 §

s PL o= 01 IF LT# = BF U LI1F = "' THEN FHE < BF. RETLEN

o IF LEFTE (LT$F.CLly = BF THEN LT$ = 1l# CLiF Lz Bufl soegw

cookb LR MHILE oLTH FLCLy = BEFOJTHEN odgw

Sont Pl = FL o+ Kl IF FL - LEM WL ThEN FHE - LIF.LIF =~ BF. REIURN

sl GUTU gkiEe

cilait PRE = LEFTE WLTFFL — L L1d = WIbF WLi$FL + Ly, REIUKN

Saeed Fao= Cl, KEM ACCESS Gk THEBLE

sherd o 1 WUT X0 THEW Su4dw

sald FOR FL = 01 TO JC

soet!  IF J1FGFL,Clo = UBF THEN PE = wHL «J1#FLCear, RETUREN

e NEAST

soad  IF O NUL RSO THEN FrL o= Lk

suid iR FFL x>z FU OThREN  FRINTD "PRUGKRAM EERUR-EBAL JUMF ESBECUTED Firoid CIN
E #7LMF. ENMD

Aeinel QUSUE 18200 P33 = L1 GUOTY 2Was

el TF = (. REM TABLE LOub -

sugiige 1 o= F + 0l

deidgd Le TR 2 T0 GHEN w1 b Ll = SE VIR0 LSy = e 0L = T + L RETURN

Tovied  LE wTECTFLCLY < o WE THEN 1ol

urtie IF 1o THEN M# = YT#0IP Lov . mETURN

S VBRI, LG = MEL RE TUREN

poodd FL o= CoF2 = CTOM = i, HOME (SF = Gz = 10,11 = JuFFL = (i, G05UE
1olie Led = hid”

douers Fe 2 Fe ol

Aol P Pe o gl THEN  Gusus Logd Mz = Ll

fonatl LTE = fEEcFS LNE = Lekid LT Cd0 LiE = ALLE wL13 Las LUSUE gl

Letdedo dE RNF D LLE THER Livdky
Lok lF FRFE < 2 " UR FRE = Yaie Y THEN doskd
Lotak IR PHE = T THEN Lidew
aladwkl UF PRHE = e Y THEM Lo
FURET  § N o B M THEN ledo
coownkb b FRE S "R THEN Lokl
sommd L FRE = Pl THEN D DRFUT FPREESS Heowknts FHE L Gl 150aE

: 1 iF FAF = "det THEN 1o
IF Frdg = "B THEW HOME ;. ouily Lbuws
I rm¥ = "W THEM 1izew
Ir Fas = "L " THEN lelwi
. iF rAF = "L, " THENW Llodew
dosln il FHE = U2 OR FHFE = UaMNet THEN loskis
el IE OFHE = tENDyt THeN Lo
st AF FRE = Gt THEM L ki
IhiZkl AR FHE s THEM  PREIND . PRELIND "DUNE'" . ENL
Gt AE FHE = La Y TRER 1k
ey e HoiPER 1uESu
Loaakd UF Ped = N THER Lo 3w
Jodmkl lF FHE = ARG Y THEN ledul
Caaik) A FHE = MG THEN loob
soaew IR FHF 2 U0 Tk Listu

skl gy rHE e PR L sri

P Y S o o - it THEN Jeddl

Lz ar riha = AN VHEMN Ll
AR ol it = F SRR 1 FRRA W = (o B ST
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