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PREFACE

The reader need not have expert knowledge of the LISP
Frogramming language in order to benefit from reading this
docunent. However, it is assumed that the reader has at
least a basic acquaintance with LISPF structures,

functions, and terminology.

It is particularly important that the reader be
familiar with prorerty 1lists; as LEDIT is especially
designedé to help the user edit these 1ISP structures.

An excellent reference the reader may use to learn
about or review LISP is Let's Talk LISP , Ly Laurent
Siklossky {1}. Apatomy of LISE, ty John Allen {2}, is
also highly recommended, especially for the more seasoned

LISP programmer.

KEYWRCRDS : S-exrression, aton, property list, editor,
interactive, real-time, workspace, FEXPR, EXPR, LISP
interpreter, pointer.



THE DESIGN, IMPLEMENTATICN, AND USE OF
LEDIT: A REAL-TIME EDITOR FOR LISP

Part 1: Motivation for the Design and Imrlementation of LEDIT

One of the most attractive features of the programming language
LISP is that it fosters close and frequent interaction between the
user and the computer. Despite LISP's extremely dynamsic programming
environment, editing programs or data is a considerably less dynamic
activity on many LISP systeas. Most often, editirg function
definitions or the data base requires leaving the LISP interpreter
to Use a coaventional text editor. This is somewhat akir to using a
draft horse to pull a Ferrari!

During a typical online programming session using a LISP
interpreter, the user receives feedback from the machine-- often and
immediately. Normal procedure is to create small modules and test
them as they are created.

In contrast, sessions employing other widely-used programming
languages (especially batch-oriented systems) often result in a
minimum of interaction bLetween user and machine. Typically, the
programmer codes the program, and the machine compiles it. Then the
prograa is executed, and (evertually) the user receives the outgput.

Unfortunately, even in many LISP systems, the user is unable to
sustain this continuous feedback relationship with the interpreter
vhen the LISP program or database needs editing. Usually the
programmer must leave the interpreter and use a system text editor.
leaving LISP is omne problem; using a conventional text editor for

LISP code presents ancther problem. Text editors are designed for
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the basic structure composed of characters and lines. The Lrasic
structures of LISP are S-expressions, which have no relatiomship to
characters and lines. So editing LISF with a text editor is

somewhat artificial and inceonsistent.

Since the need for editing is bound to arise, this drawback
demands atten*ion. The solution presented here is +to introduce a

LISP editor composed of LISP functions.

Thus, the fundamental purpose of this project was to design and
implement such a real-time, workspace LISP editor. The main benefit
expected was improvement ({in terms of convenience and consistency)
in the programming environment for the user of the LISP facilities

available on the Itel ASR5 here at XSU.

1.1 DISACZVANTAGES OF THE CURRENT LISP SYSTEM

Without a workspace editor, the user has two choices when she
wishes to make changes in the function definitions or the data base
in her current workspace:

(n The user can retype the definition or property list with
the desired ckanges. Certainly, this is a poor solution for the
user-—-especially when long portions of code must te reentered.

(2) If the code Las been stored in a file, another possibility
for the user is to leave the LISP interpreter, use a conventional
text editor to make corrections to the LISP file, recall the
interpreter, and reload the altered file. In additiomn, once tack in
LISP mode, it may be necessary for the user to read the stream fron

a nunber of files and repeat some initialization to returz tc¢ the
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state the program was in when the user exited from the interpreter.
1.2 ADVANTAGES OF THE REAL-TIME LISP EDIICR

The in_core 1ISP editor provides the user with several
advantages:

(M There is no need to exit from the interpreter to correct
functions or rrcperty lists. The user =simply puts the editor into
her workspace and uses its functions to make changes in the list
structures there. It is possible for the user to d¢ all her work
without ever having to leave the LISF environment. This is
compatible with the highly interactive nature of LISP.

(2) When combined with a pretty printer, the LISP editor makes
it much easier to mcdify function definitions and property lists.

A pretty printer is a formatting device which wmakes LISP code
display more readable. (A good example is {3}.) For example, the
following LISP code looks rather confusing:

{DEFUN CCUNTATOMS(I) (COND( (NULL L) 0)

((ATOM L) 1) (T{PLUS(COUNTATOMS(CAR 1))

(COUNTATOMS(CDR L))}}))).

A pretty printer would make the meaning of the expression much
clearer by producing the followirng:

{(DEFUN CCUNTATCHS (L)

(COND ({(NULL 1) 0)
((ATONM 1) 1)
(T (PLUS (COUNTATOMS (CAR L))
(COUNTATOMS (CDE L)))})).

The LISP editor operates on the basic structures of LISP: S=-

expressions--not on characters and lines as a text editor does. The

user can have the editor clearly display the structure she wishes to

concentrate on. Then changes which are particularly useful to the
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LISP programmer can be made {e.g., group/ungroup S—-expressions), as
well as textual changes.

(3) Another benefit of this type of editor is particularly
appealing to programmers who find the nested parentheses annoying.
A very helpful side effect of using LISF functions to edit LISP
structures is that the editor will not accept unpalanced

parentheses!
1.3 FACTORS WHICH INFLUENCED THE EDITOR. CESIGN

Several factors influenced the design of LEDIT:

(n Since line-by-line terminals are most commonly availakle
here, the editor is designed for that type of line-oriented device.
(Examples of editors for screen-oriented display include (4} and
EMACS {5} .)

{2) The availabie functions give the programmer the power to
do most of +the operatiomns available in a conventional text editor.
However, the most useful are the LISP-oriented operations.

In addition, LISP editor commands which perform functioms
equivalent to text editor functions (e.g., QUIT,FILE,CH) have
formats similar to the text editor commarnds. This was done because
most users in the student environment will be very accustomed to
using conventional text editors; the sinilarity should wmake using
both types of editors less confusing.

{3 The editor presented here has a relatively uncomplicated
design. Readability and ease of ipplementation were the primary
concern; a major goal was for the code to serve as an example for

anyore wishing to add a workspace editor +o a LISP systen. It can
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be easily altered, shortened, or extended. In fact, this particalar
editor is based on a very simple one presented by Charniak-Riesbeck-
McDermott ia their book Artificial Intelligence Prcqramming {€}.
Their basic editor was used as a foundation and extensively modified
and enlarged to produce LEDIT.

() Tk is editor contains a facility which enables the user to
define her own edit commands using combinations of existing
commands. This provides an elementary example of how a user may
tailor an editor tc suit her needs. (EMACS {5} provides an
excellent example of this feature.)

(5) It is possible to make the editor a collection of
functions and global edit variables. In this type of situation, the
edit functions can be called in the same way other LISF functions
are invoked. Thus, edit commands may be interspersed with testing.

This is certainly in keeping with the exploratory attitude of
LISP, which we are trying to encourage. However, for safety's sake,
LEDIT was Gesigned to be a single main function which contains the
edit variables within its scope and calls the edit functions as it
is ériven by the input of edit commands. This design allcws the
user to abort the editing if necessary.

LEDIT also causes a conceptual shift from 1ISP to 'edit mode.'
Editing is done while in 'edit mode,' and testing is done when the
user 'returns' to LISP.

(5) Because this editor is intended primarily for student
users, there 1is extensive error checking in the functions. The
error ckecks include explanatory messages to the user.

(7) One source of potential rproblems was insoluble on this
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system. Ccmmands and arguments are put into the input buffer by the
LISP READ function. The interpreter executes the functions when the
user enters a carriage return.

Problems can arise if the user does nct enter the proper anumkter
of arguments with a command, because the editor has no way of
distinguishing between a command and an argument. I+ simply
interprets by the order in which atoms are entered. So, there is
the possibility that the editor will misinterpret all subsequent
input contained in the tuffer after an error has coccurred.

The best solution to this problem is to have the editor abort
all commands in the input buffer after an error condition is
encountered. Onfortunately, this is not rossible on our system, as
there is no way to test for a carriage return.

The only way to check for end of 1line of input commands and
arguments is to have the user place some special delimiter at the
end of each lirne. It was decided that this would te too irritating
for the user. In any event, it is unlikely that serious damage will
be done if this problem arises; in most cases the editor will merely
issue a series of error messages for each misinterpreted command.
In addition, the safety valve of aborting the edit version is always
available to the user in case of serious trouble. The decision was

nade to favor user convenience over safety in this particular case.

Conclusion

The primary reason for implementing this real-time 1ISP editor
was tc improve the LISP user's programrming environment. The purely

mechanical aspects of editing should be easier and less time-



consuking when the programmer can use LEDIT instead of a
conventional text editor. In addition, the conceptual shift from
"1ISP mode' (which requires the user to think in S-expressions) to a
text editor (which requires +the user +to think in characters and
lines) will nct be necessary when LEDIT is available.

The main factor which influenced +the design of this particular
implementation of a real-time LISP editor was that it serve as an
example for anyone wishing to implement the same type of systen.
The code was designed tc be as self-explanatory as possible. There
is po 'clever' programming; only standard LISP functions are used.
Thus, the code can be easily transferred to any machine with a basic
LISP interpreter.

On the existing system here at Kansas State University, LEDIT
is rather expensive +to rum with the interrreter. & LISP compiler
will make the editor coperate much more efficiently.

The program is designed to allow easy extensikility. So, it is
easy to include more edit functions if the implementer wishes to.
The define edit command facility, in particular, is one which can
certainly be extended (e.g., allov edit functions which can take
arguments). Ancther desirable feature which may bLe added with
relatively 1little trouble is the ability to put parts from one
property list into another during editing. top The rrogram is also
easily modified; it will not be difficult for the implementer to
tailor the editor to fit the kinds of editing most frequently

needed.
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In general, the purpose of the edit functions is

(1 to @move the edit ©rpcinter (a sort of cursor) to
subexpressions of the main list being edited and

(2) to make desired changes in the subexpressions.

Essentially, +the editor enables the user to tell +he editor
where to go and what to do when it gets there. Since the primary
structures irn LISF are S-expressions, +he edit pointer moves from
one S-expression tc¢ anctiher, and edit conmands work on the S-
expressions pointed to by the edit pointer.

The user calls the editor by simply calling the function LEDIT
(see Figure 2.1) with tvwo arguments:

(1) the name of the atom whose property list is to be edited and

{2) the name of the property whose value is to be edited (or
notking if the user wishes to edit the whole property list of the
atom) . From tkis point until the user terminates the editing, the
user is in edit mode.

The edit function can be called recursively (See Figure 2.1);
i.e., while in edit mode, the user may edit another property list
and then return tc edit the previous list.

Command processing is a continuous loop of <read
compand--execute command>. The user may enter as many commands as
she wiskes onr a line; the editor will proccess each one in the order
in which they are placed into the input tuffer.

Because edit 1lists may be quite 1long, nothing except error
messages is displaved by the editor-- unless the user requests a

printout of the portion she wishes to concentrate on.
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I1f CONKAND = EDIT,
PROCESS calls EDIT_NEW_SEXIPR.

Thus S-expressions may be edited recursively.

Figure 2.1
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There is only cne edit variable which is global. This is the
variable which saves names of edit commands defined by the user.
This variable is glokal so that user-defined edit commands may be
used throughout the 1ISP session—--not just during execution oi the
edit function in which +the command was defined. 211 others are
local to the edit function and global to the functions it calls. of
course, saved altered property lists are available to the entire
vorkspace.

- LELIT -

LEDIT is a FEXPR which allows the user to invoke the editor by
typing
(LEDIT <atom-name> opt:<property-name>).
{OPT: here denotes an argument which may be omitted.}

The reason LEDIT is a FEXPR is to remove the necessity for the
user to 1iype guotes before the parameters. The work of setting
editor variables and calling the command processor is done by LEDIT.
The major editor variables are all local +to LEDIT and global to the
editing functions it calls. The body of the LEDIT function 1is a
loop which edits property 1lists until the *EXPRESSIONS* stack is
empty.

- — — ——— —— ————— ———

- EDIT_Y¥YEW_SEXPR -

Ini*ially, this function places the *EXPRESSION* currently
being edited (if there is one) onto the *STORED_EXPRESSIONS* list.

Tken, if PRCPERTY_NAME is not nil, EDIT_NEW_SEZXIPR calls
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PROPERTY_LIST_TO_EDIT to locate the given property on the given
atom's property-list. If PROPERTY_NAME is not nil, the atom's whole
property-list will be the expression to ke edited. The rest of the
function is a loop which reads a command, rrocesses the command, and

stops when the command END is received.

- — — ———— — T —— A —————

This function uses FIND_PROPERTY +to retrieve a 1list which
contains *he marker to the actual property_list being edited. For

example:

Atom A has the following property-list:

( /& (P1 (M N) P2 (C R) P3 (£ Y)))
atom roperty-list
The command (LEDIT A P2) will store

{(M N) P2 (Q R)) on the list *ORIGINAL_EXPRESSIONS*.
marker to P2's
place on plist

The ccmmand (LEDIT 3) will store

( Ak (PV (¥ ¥) P2 (Q R) P3 (X Y)))
maTker

This is done so that the first element on the edit list can be
nodified. The actual value oI *EXPRESSION* will ke exactly the
property list or part of the property list which the user sgecifies.

In the example above, *¥EXPRESSION* will have the values

{P2 (Q R)) and (P! (M N) P2 (Q R) P3 (X Y)), respectively.
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The edit markers *EDIT|* and *LEVEL* are Loth now initialized
to *EXPRESSION*. A top marker is placed on the *EDIT_POSITICNS*
stack. The specified atom and prop-names are stored on the stacks

*ATOY_NAUES* and *PROP_NAMES*, so that they can ke restored in case

of recursive editing.

——— ——

- PERQOCESS -

This function recognizes the edit command which is in the input
buffer and calis the appropriate edit function to execute the
command. The structure of PROCESS is that of a basic CASE
statement. Thus, in most cases, adding a command to the editor will
involve no more than adding an S-exrpression of the following form to

the branches of the CCNI statement:
((= '"<command> COMMAND) ({<command> <possible argument list>)).

Explanation of How Process Executes Edit Commards

o
|
|

(It will ke helpful for the reader to refer to the user
manual explanation of edit commands {Part 4} as well as
the code and documentation for the edit functions used.)

(1) USER DEFINED EDIT COMMANDS

The function is simply executed. Note that user_defined

commands may not have arguments.
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{(2) EZLP

The BELP function requires a single atomic argument which is
either the atcm 'ALL or the name of an edit command. Tke

appropriate explanatory message is then displayed on the screen.

(3) T(ype)

The Pretty-Printer function SP is called to output the value of
#*EDIT|* in a meaningful format. THe current edit pointer will be
the CAR of this list. Note that the editor does not display to the

screen unless there is a user request or an error.
(4) EDIT

This command causes EDIT_NEW_SEXPR to be called to initiate
editing of another list; the atom and property are specified by the
user. The old edit list and edit markers will be saved. In this
way, the user may edit as many lists as she wishes while in edit

mode.
{(5) DEFCMD {Define Command)

The wuser may define her ownh commands using combinations of
existing edit commands. To do so, she simply enters the name of the
command and a segquence of commands. The user_defined edit function
will then be available during any edit session while the interpreter
is still executing. Yote that these commands may not take

arguments.
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(6) EPT (Repeat)

RPT allows the‘user to repeat a sequence of edit commands a
given number of times. PROCESS actually generates a new function
name, calls DEFCMD to define a function consisting of the sequence
of edit commands to ke repeated, and uses RPT_USER to execute the

sequence thke given number of times.
(7) CH_CMD_DELIM and CH_LIST_DELIM

These two commands allow the user +o change the delimiters for
argument lists. Initially, the character VA is the
*1IST_DELIMITER*, and the atom ENDCMD is the *CMD_DELIMITEGER*, Tke
character '/' is used to separate argument lists for CH, CH}|,
CHATOM, CHATOM|, CHSTR, and F(ind). The atom ENDCHMD is used with

DEFCMD and RPT.
(8) REHM

This command allows the user +to remove a given number of S-
expressions from the level of her current positicn to a buffer which
ske names. Subsequent REM commands to the same buffer will add
those S-expressions onto the end of the buffer. The buffer is

really just a list of S-expressions.

This comaand allows the user to take a given number of S-
expressions from the buffer she specifies beginning at the position
in the specified buffer. This 1list of S-expressions is then

inserted after the current edit position. The buffer may be reused.
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(10) DISPLAY

The function DISPLAY pretty prints the names of buffers which

the user has created.

(11) CONTENTS

This command causes the display +he contents of the buffer

which the user specifies.

(12) UN and ON<n> and ON*

These commands ungroup the current edit pointer as many times
as specified or until the current edit pointer is an atonm. UR uses
the simple edit function UNGROUP to remove one level of nesting.
UN* uses REPEAT and the auxiliary <function T¥* to ungroup until the
current edit pointer is an atom. (The auxiliary function is used so
that no error message is returned if +the editor tries to ungroup an
aton.) If a number of UNGROUPS are Tequested PROCESS uses REPEAT
and the UJNGRCUP function to do the specified number of ungroups. If
the current edit pointer becomes an atom kefore the given number of

ungroups is done, an error message will ke printed.

(13) DEL and DEL<n> and DEL*¥*

These functions delete the current edit pointer as many times
as specified or unt*il at the end of the current edit level. DEL
sinply executes the edit function DELETEM to delete the current edit
pointer. DEL* and DEL<n> use the auxiliary functior DELETE_N to do

the given nunter of deletions.
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(14) IA and IB

These commands are simply executed with the insertion as the

argument list read by the function ARG_LIST.
(15) CH and CHA

These commands both cause process to call CHANGE_N to maxe a
given number of changes to the edit list. Three arquments are
needed: (1) the o014 part which is to be changed, (2) what it is to
be changed to (or CAR *EDITA* if command i=s CHd), and (3) how many
changes are to be made. PROCESS uses the function ARG_LIST to get
the first two arguments and the LISP function READ to get the number

of changes.
{16) CHATCH and CHATCHMA

These commands cﬁusé.PBOCESS to use CHANGE_ATCM to edit the
characters in an atonm. The first three arguments required are all
atoms. It 3is possible to get these arguments with simple use of
LISP's READ function; however, +the functionm ARG_I1IST is used for
consistency with CH and CHMN which regquire the *LIST_DELIMITER*.
RRG_LIST should return a list of the single atom arqument. Then the
CAR of that list is sent as the parameter to CHANGE_ATOM. FEEAD then

reads the final argument which is the number of changes to be made.
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(17) CHSTR

PROCESS uses CHANGE_STRING to change a string of characters
within atcms to another given string of characters. Again, the CAR

of the argument list is passed; and a call to REAL reads the numker

of changes to be made.
(18) F(ind)

The command F cause PROCESS to use FIND to locate the list

returned by the function ARG_LIST.
(19) s and TOP

PRCCESS calls the corresponding functions which perform these

commands: BACK_TC_START and TOP, respectively.
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Part 3: Details of 1EDIT Design

There is only omne global variable in the LEDIT progran. This
variakle is *USER_COMMANDS*, which stores the names of user-defined
edit commands. *USER_CCHMANDS* is global so that the user will have
access to user-defined commands during the entire session with the

interrreter, rot just during one session in the editor.

The following part of this report is a dJdetailed description of
each major function in the LEDIT [frogran. It will also be helpful
to refer to the LISP code of LEDIT (APPENDIX I). %hen a semantic
category is absent from the description of a particular function,
then the obvious inference is intended; for example, if PARAMETERS

is omitted, then the function has no parameters.
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LEDIT

local variables: *EXPRESSION* (1
*EDITA* (2)
*LEVEL* (3)
*EDIT_POSITIONS* ()
*0RIGINAL_EXPRESSIONS* (5)
*STORED_EXPRESSIONS* (€)
*ATOM_NAMES* (7)
*PROP_NAMES* (8)
*RPT_CHMD* 9)
*BUFFERS* {10)
*1LIST_DELIMITER* {(11)
*CMD_DELIMITER* (11)

{See section 3.1 for further explanation
variables.)

Farameters: ATCM_NAME
PRCPEFTY_HAHKE

Fanctions called: EDIT_NEW_SEIPR
ERROR_MESSAGE

of these

Description

J

If no ATCM_NAME then
ERBOR_MESSAGE 'Too few arguments
RETURN to LISP Mode
Initialize Edit Structures
Loog
Call EDIT_NEW_SEXPR
;7 initial
s condition
; restored

Urtil no edit expr on stack

[™ S T o T i —— g — o gy s S . —

I A vy S S SR N —————

I...._......_—-__——.._—_,.n—-—._—___.—-__.-.——-._—_n—-.—-_——-—-—-—-—-—-—-—.—-_l——__.-..__-.J
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3.1 HMajor Variables Used by LEDIT
{(1n *EXPRESSION*

This varialkle is the entire expressicn being edited; it has the
value of either the whcle property list of +the given atom or the
property name and property value of the given atom and groperty.

The value of *EXPRESSION* is initialized by the edit command.
(2) +*EDITA=

This is +the edit pointer; its value 1is an S-expression
contained in *EXPRESSION¥. For example, suppose *EXPRESSION* is
(A B C) and the user wishes +to fix B. Ske can conceptually move
the edit pointer to that place in the list (A B Q). The actual
value of *EDIT* will be the S—-expression (B C) . So, in this paper
'edit pointer' and ‘current edit' rosition actually refer to the CAR

of the variable *EDITA .
{3) *LEVEL*

This variable represents +the level which contains the edit

pointer. For example,

*EXPRESSION* (A (B C D) E)
*EDT T * (C D)

*LEVEL* (B C D)
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Thus, it is used to save the rositions to the left of the edit

pointer.
{4) *EDIT_POSITIONS*®

This variable represents a stack which is used to save edit
levels and pointer positions above the current level when the editor
is moving down in the expression. When the editor moves dowﬁ a
level, the current value of *EDITA4* and *1IEVEL* are pushed onto the
stack of *EDIT_POSITIONS*. ﬁhen the editor moves up, it resets
those variables to the wvalues which are on the front of
*EDIT_POSITiOES* {(i.e., the CAR and CADR of *EDIT_PECSITIONS#* . Then
those values are popped off the stack; i.e., *EDIT_FOSITIONS* 1s set

*o0 the CDDR of *EDIT_FOSITIQONS*.
(5) *ORIGINAL_EIPRESSICHS*

The editor works only on a copy oi <the property list +to be
edited. *QRIGINAL_EXPFESSIONS* saves the original property list.
This will te changed to the edited version if the user specifies the
FILE option when she 1leaves the editor. Otherwise, the editeé
version will be discarded; and the original prcoperty 1list will be

unchanged.
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(€) *STORZED_EXPRESSICNES=*

This variable is used to save Information akout the expression
Yeing previously edited wken the EDIT command is called recursively
inside the editor. The value is saved on the *STORED_EXPRESSIONS*

stack and popped as the user finishes editing the expression.
(7) *ATOM_NAMES*

This stack contains the atom names whose property 1lists were
being previously edited when recursive edit calls were nade. The
atom name for the list being currently edited will be on top of the

stack.
(8) *PROP_NAMES*

This stack contains the property names whose values were Lteing
previously edited when recursive edit calls were made. The property
name for the list being currently edited will be on top of the

stack. Names are popped after end of editing.
(9) *RPT_CMD*

This variable is used to save the internally generated name of
a command whick is composed of the 1list of edit commands entered by

the user wken the RPT ccmmand is used.
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This variable is a 1list of buffers named by the user and used

to move bloccks of S-expressions. (See REMove,REPlace commands.)

(11) *LIST_DELIMITER#*, *CMD_DELIMITEF*

These variables are delimiters for
commands. {See CH, CEA, CEATOM, CHATOMN4,
commands.)

Origimally, they are set to '/' and

They may ke changed by the user.

lists of arguments and

CHSTR, F, DEFCMD, RPT

* ENDCMD', respectively.
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EDIT_NEW_SEXPR
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6

lling functions: LEDIT

i

ocal variables:

COMMAND: edit command entered by user

Parapmeters: ATOM_NAME
PROPERTY_NAME

Functions called: PRCPERTY_LIST_TO_EDIT
ERROR_MESSAGE
INITIALIZE_EDIT_MARKERS
END
RESTORE_EDIT_ MARKERS
PROCESS

Description

Store edit expr (or 'Done)
Get new rp-list to edit

If p-list NCT FCUND then
Call ERROR_MESSAGE
Restore edit expr
Pop stored_expr list

€lse initialize edit expr

LooE
Read edit ccmmand
If command = 'END then
Discard or save edit expr
Restore previous edit expr
RETURN
Call PEQCESS (COMHAND)

End loop

[ e S o S G mmew TS Mk e S G S e R T S S i S it oy W gl o v )

by coen GEES S B S S . S S S S S e S T g — — i B p—— —— i e f—

e s S e, T . S — i — S — e T S gy — S O T . B Sy S gy W e, S g e S T gum S S e e fmmn S =l G S g
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EROPERTY_LIST_TO_ELIT
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Calling Functions: EDIT_NEW_SEXPR

Parameters: ATOM_BNAHME
PECEERTY_NAME

Functions called: FIND_PROPERTY

Description

If null prop_name then
(atom_name entire p-list)
else call FIUD_PROPERTY

-._-—-.-_,-—-‘--n__-‘
e e S g o m—— gy Su —

-—-—-—-—b—-—"—.——_—”—-——'——_——-u—-“j
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FIND_PROPERTY

[ e e e e e e R S e L e S e S g T T e e S e - G e S e S e S %)

Calling Functions: PROPERTY_LIST_TC_EDIT

Parameters: PRCPEETY_LIST
EECPERTY

FTunctions called: FIND_PECPERTY !!!RECURSIVE!!!

Descripticn'

If at end ¢f p-list then nil

else if prop-name = second elt of p-liist
then p-list

else move over two elts on p-list

[ e e S e e e R e T E—

Call FIND_PROPERTY (new p-list, prop-nanme)

NI B

This function returns the part of the property 1list along
vith a leading marker to the place on the property list.
The marker is the element to the left of the property to
be edited; or it is the atom itself if the entire list is

to be edited (i.e, PROPERTY is nil).
FOR EXAMPLE: The property list of ATCM1 is

(P1 (A B) P P2 (C D) B3 (E F))
If PECPERTY Y = E2 then

((2a BY P2 (C D) P3 (E B))
will ke returned.
If PROPERTY = NIL then
{3 (P11 (A B) P2 (C D) P3 (E F)))

will be returned.

e B s e S e S e S T g BED S e B, G S— _—_—c—n_-—-_——_———-—.—_————-un-h--—-_.j
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INITIALIZE_EDIT_MARKERS
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Calling functions: EDIT_NEW_SEXPR

Functions called: COPY (edit expression)

Description

ph_-——_l—_———_-—.——wt_-——q

Store original expression
If property-name = NIL then
edit expr <-- COPY (CDR atom-name)
else edit expr <-- COPY (prop-name prop-value)
Push 'TOP marker onto *EDIT_POSITIONS*
*LEVEL* ,*#BDIT4* <-- edit expr
Push atcm—name cnto *ATOM_NAMES* stack

Fush prop_name onto *PROP_NAMES* stack

. IR 5, e A TR S 5 5
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COPY
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Calling functions: INITIALIZE_EDIT_MARKERS

ARGUMENTS
REMOVE
CHANGE_X

Parameters: L {IST)

Functions called: <COPY !!!RECUORSIVE!!!

Description

i Pt pas g T agms Sepm s S e, )

If list is an atom (including nil) then
RITORN list
else (COPY (CAR list)) (COPY (CDR list))

O Y e

e e g e e . EEe D — S e Y Bl S e SR ST SO mmmh S R e, BU S e S ol
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END

[ — e — i — A M f— O T e S — e — T e T VO — o Ay e

Calling functicns:

Local variables:

&

END_COHMAND: user inputs dispostion of edit expr

ctions called: QUIT
i

FILE

EDIT_NEW_SEXPR

Description

r———-———-n—-—-——j-—-——-

Loop

Prompt 'QUIT OR FILE?
Read End Command

Until legal end command read

Call CUIT or FILE

u——_——_———-———-L_-u-.l
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QUIT

Calling functions: END

Description

P e it Gt g S NS g

Output *Aborted

No change is made to original expression

IR I

e s B s T ——— — —— — T — — O o

PILE

(o e P S S S S — — S — ———— e m— — T o — — ——

Caliing functions: END

FPunctions called: DELETE_PROPERTY

Descripticn

(" e — T —— Y — .

If a single proerty was e€cited then
Call DELETE_PROPERIY to remove the
prop-name and value from the p-list
Put the edited versionm of the rrop-name
and the value on the p-list
else put the edited version of the
p-list in place of the old ome
Proapt 'DO YOU WiSH TO PUT INTC A FILE?
'TYPE YES OR XNO
If yes then
Prompt "ENTER THE FILENAHME:

Put the new p-list into the given LISE file

RIS IPIPI ISP

by e e e e S S e S, —— e e T . S — s e St W g — a  — )
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DELETE_PROPERTY
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Calling functions: FILE
Farapetars: ATCH
PECEERTY
Descripticn

Replace CDR of *top of *#QRIGINAL_EXPRESSIONS#*
{({the original edit expression)
with CDDDEF of the original edit expression

———-——-——1-——-—-
I-—-—-'—u—-l-—--—-]

The effect is to attach tke marker on the p-list with the
rest of the list past the property and its value.

FOR EFXAMPLE:

If original exfression was

((VAL2 A) PROP3 (VAL3 B) PRCEL (VALL C))
DEIETE_PROFEETY would produce
((VAL2 A) PROP4 (VALL4 C))
DELETE_PROPERTY uses the function RPLACD which does 'list
surgery' on the list, i.e., it actually changes the links
on the property list structure (as Lelow).
marker EToperty

to be
deleted

--------------------

b e e e s e e e B T e W S e m e T SRR T g T e e et e e b S S M e fvn S S Sy e S g e et Sy e = e o
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RESTORE_EDIT_MARKERS

.-—.._._........--.._.—......_..-—........__.._.-.-....._.-.;_.-..........-—....—....._.._—--.—.._-.._-—-r.._-—_-

Calling functions: EDIT_NEW_SEXER

Functions called: RESTORE_*EDIT_POSITIONS*

Descripticn

Pop stack cf criginal expressicmns

Pop stack of atom-nanmes

Pop stack of prop-names

Call RESTCRE_*EDIT_POSITICNS*

Festore previcus edit expr

Pop stored expressions

If previous edit-position 'TOP then
Level and editfp <-- edit expr

else
eCitp <-- tcp of edit-position stack

level <-- next on edit-position stack

..-_._.._.—._._,__.—,._.._.._..._—-.._—.___—........-...._1-,_._.-.1
e ST m M BOUe b TP e S DU S pern e M SEL g S S e S B b Aty e Gy e — )
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EESTORE_¥EDIT_POSITIONS*

R e g f— O — . A e S - S
=

Calling functions: RESTORE_EDIT_MARKERS

Punctions called: RESTORE_*EDIT_POSITIONS*
11! RECURSIVE!!!

Description :

If back at tor-marker for edit-positions then
Pop tor-marker
c¢lse Pop level and editp off edit-positions
Call RESTORE_*EDIT_POSITIONS*

R b

-—-—.——-—-—-L-—--—-l
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PROCESS

[V S e S e B g S o S i i B s — . T o S — " S e B e G S G S N B g T g o - —

Calling functions:

EDIT_NEW_SEXIPR

Parameters: COMMAND

Functions called:

HELP
SP

EDIT_NEW_SEXPR I1'RECURSIVE!!!

DEFINE_USER_COMHANL
RPT_USER
REMOVE

REPLACE
DISPLAY
CONTENTS
UNGROUP

UN*

FIRST_WN
MAKE_NUMBER
GROUP
NUMBER_OF_REPETITICNS
DELETEA
DELETE_N
INSERT_APTERM
INSERT_BEFCREA
REPEAT

RIGHT

LEFT

up

DOWN

CHANGE_N
CHANGE_ATON
CHANGE_STRING
FIND
BACK_TO_START
TOP

ARG_LIST
ERROR_MESSAGE

e B s s T B S e S S g S, W, S, S B s, F g S g B o T P g T St oy ol ot g, P )
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Description

— e S s o S M Gme s P s o e e Sen s S W g WO WSS i A S S i Wt — D e AR o St S ey S iy T S ot M e i e )

(See alsc
commands'--Secticn 2.1)

Case

User-defined
ccmmand

Command is HELP

Ccnmand is T (ype)

Command is EDIT

Command is DEFCHMD

Command is RPT

CH_CMD_DELIM
is command

CH_LIST_DELIN
is command

Command is REMOVE

Command is REPLACE

Command is DISPLAY

Yexplanation

of how process executes

execute command

Read which command
Call HEIP to ocutput
explanation

Pretty rrint current ediifp

Read atom—-name and prop-name
Call EDIT_NWEW_SEXPE
{atom-name fprop-name)

Read user-command-name
Call DEFINE_COMMAND
(user-command-name)

Generate new atonm
Call TEFINE COMMAND
{new atom)
Read number of repeats
Cali EPT_USER (nevw atom n)

BRead new command delimiter
Echo print
¥*CMD_DELINMITEE* <—- new one

Read new list delimiter
Echo print
*LIST CELIMITER* <=— new one

Read buffer-name

Read number of exp:
to remove

Call REMOVE (tuffer n)

Read buffer-name
Read nuaber of start expr
Read number of expr
to regplace
Call REEFLACE (tuffer s n)

Call DISPLAY_ EUFFEER_HNAMES

et e e el e T e T e e g P SRS P P ——
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Command

Command
Command
First 2

explode
are U N

is CONTENTS

is ©O¥
is Ou=*

elts of
command

G is first elt
of explode command

Command
Command
First 3
explode
are D E
Ccmmand

Command

Command
Rv L vy

Command

Command

Command

is DELETE
is DEL=*
elts of

compand
L

is IB

is
Uv D

is CH

is cHA

is CHATOM

m

L 1)
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Read buffer-name
Call CISPLAY BOUFFERE_CONTENTIS

Call UNGROUP
Call REFEAT (UN* *--global)

Call MAKE_NUMBER to
convert rest of
explode command to
number

Call REPEAT (UNGRQUP n)

Call NUMBER_OF_REPITITIORS
to get arg from
explode command

Call GROUP (m)

Call DEIETEA
Call DELETE_N (*--globally)

Call MAKE_NUMBER to
get arg from
explecde command

Call DEIETE_N (n)

Call INSERT_AFTERA
Call INSERT_BEFCRE4

Call NUMBER_OF_REPETITIONS
to get arg fron
explode command
Call REPEAT
(R vivUOdOvD
n)

Call AERG_LIST for old

Call ARG_LIST for change
Read number of changes

Call CHANGE_N (old change n)

Call AEG_LIST for change
Read number of changes
Call CHANGE_N

(car edit{ change n)

Call ARG_LIST for atom
Call ARG_LIST for old
Call ARG_LIST for change
Read number of changes
Call CHANGE_ATOM

(atom old change n)

— e B S — — — — T — G S S gme . GO pary EED g s T g S T gy S e G — i e S o TP Gt G S G Satr pmmm S S g S g o Ste mae Smm
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Command is CHATOMA

Command is CHSTR

Command is F

Ccmmand is §
Command is TOP

Otherwise

(1]

Call
Call
Read
Call

Call
Call
Read
Call

Call

~Call

Call

Call

ARG_LIST for old
ARG_LIST for change
number of changes
CHANGE_ATOM
({car editp) old
change n)

ARG_LIST for old
ARG_LIST for change
numaber of charnges
CHANGE_STRING

{old change n)

ARG_LIST for key
FIND (key)

BACK_TO_START

TOP

ERROR_MESSAGE
'"ILLEGAL COHMAND

PAGE 37
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ARG_LIST
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)

alling functicns: PROCESS

I

ocal variables: 1

Parametars: ARG

Description

L <— nil
Lloop

If ARG = *LIST_DELIMITER* then
If (null I) then RETURN (nil)
else RETURN L

else L <-—= 1 app (ARG)

Read AFG
Go Loop

e e ey
L—_-——-——-.———_——-.——-L—.—-—d

It is possible tc have null argument for CHATOM and CHSTR.
Since PROCESS calls these functions with CAR (ARG_LIST),
it is necessary for ARG_LIST to always return a list
{otherwise PROCESS will try to take the CAR of an atom).
In this case (NIL) 4is returned. Cthervise the list of
arquments entered by the user is returned.

-——l——————-———o———__—_o—-———_—-—_-—_._—-—_Jh-———ﬂ
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REPEAT
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Calling functions: PROCESS
CHANGE_N

Local variakles: COUNT
DO_COMMAND

Parameters: COMMAND
N

called: LEGAL_NUMBER_ARG
ERROR_MESSAGE

i
i
=]
Q
r+
}.5.
(=}
n

Descrirpticn

P P . S S g D S e ey S i M ey S T g i omee T e gt g A ., ™

If n nct legal argument or =0 then
RETURN nil

Count <-- 1
Do first command on list
If command not completed then
ERROR_MESSAGE '0 COMPLETED
RETURN
Lloop
If (#*--global and command
not completed) then
RETUERN
Increment Count
Do next command on list

Go Loop

i e iy g £ sl ]
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NUMBER_OF_REPETITIONS

|——-——-——-—-—_-—-——-—-—-—_.-—jr——_-

Calling functions: PROCESS

Functicns called: MAKE_NUMBER

Description

e T et S g —

Calls MAKE_NUMBER to
make integer of
digit characters in
command

ISR R

P — e . I S IR
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MKNUM

[ e M S My S S s S e, s o S S B w— )

Calling functions: NUMBER_OF_REPETITIONS
EXPLODE1

Parameters: N

Descripticn

Makes number atom from
character digit

I R

e s e T G e g T — Ty G A S Sl S T e 04

MKDIG

[n o e T s - e e e S e e

Calling functions: EXPLODEDIG

Parameters: &

Description

Makes char atom of number

r-—-_..—q-—_—.
I N

e . T e M . s — N — B — g S g ™
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MAKE_NUMBER
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Calling functions: EROCESS
NUMBER_QOF_REPETITIONS

Parameters: S7TR
local variables:

COUNTs locp ccunter
SUM: number to be returned

Functions called: MKNUM

Descripticn

If string of digits is null then
RETURN 1 (default value)

If first elt cf string not a digit then
RETURN first elt

Count <-- string length - 1

Sum <-- first digit * count ** 10
loop

Pop string of digits

If first elt of string not a digit then
RETURN first elt

Decrement count

Ssurn <-- Sum + (MENUM (first digit)) * count ** 10

Until Count = 0

|
|
|
}
|
|
i
|
|
|
i
i
i Call MENOUM (first digit)
|
|
|
|
|
{
|
|
|
l
|
|
| RETORN Sunm
|

e B e T s T A M W hmke G S e ST S moees W e e S s S S e b S g
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DEFINE_COMMANL

pr e e e S e e S e = A G e T e G T s S e e, S G e e g S e St mme S pemm S G mee M SRS e S s S S e S e Sy e A g

Calling functions: PROCESS

1ocal variables:

DEFINITION: user definition
CHD: edit command
DESCRIPTION: 1list of edit commands

Parameters: WNAME of user defined edit function

FPunctions called: ARGUMENTS
MOVE_OVER

Descriptien

Put name cn list of user commands
Call USER_DEF for descrigtion
DEFINITICN <-- (DEFUN name () )

loog
Case
Pirst elt of CML <--
descripticn (firs+ elt

is IA IB CE CHp arglists)
CHATCM CHATQOHA '
CHSIE F

(i.e.,edit function

needing arg list)

First elt of : ERBOR_HMESSAGE
description first elt
is HELP *RCT ALLOWEL
EDIT DEFCHND EETURN
RET
DEFINITION <-- DEFINITION app {CMD)
(MOVE_OVER)

Ontil nuil DESCRIPTION

-—.-—u-_——_-———-——.—-—._._——-“.—.—-——_7-._._._-

_w—.—n—-—-ﬂ-_-—-_-&-.-——-—_—-—-—.-—-—"-!L.__-.J
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USER_DEF

Calling functions: DEFINE_COMEAND

e

local Variakles: 12RG
LIS

Descrigpticn

Read argument
list <-- (ARG)
Loop

Read arg

If arg is *CMD_DELIMITEE* then
RETUBRN Lis

Lis <~- (Lis Arq)

Go locop

[ o e S i g S S et S g, T g e T el mme S g S
s gy e p— — M W TS Give B SR g e S T A e Gl e i g
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R R T R ——— Y Y e T e———




PAGE 45

ARGUMENTS
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Calling functions: DEFINE_COMMAND

Fanctions called: GET_ARGS

Descripticn

This function puts the list of a command
its arguments from the DEFINE_CCMMAND
description and puts it in the form
(COPY <args>) so that it can be put

into the definition of the user_command.

P'_-___—_-ﬂ-—__-
e AN S Bl S — . =

-t—ln—---—sl—-ﬂ—-n—-n'-l—._.—l—--.-.-----_---n-----...-mu--—-l.-----l-ln.---J
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GET_ARGS
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Calling functions: ARGUMENTS

ILocal variables: 2ARG: ARGUMENT FEOM DESCRIPTICH

LIs: (ARG! ... ARGH)

Description

--——_—-.———-—-—._—_-'.-—._—_-1

Pop command off description
Arqg <-- first elt of description
Pop descripticn
List <-- (Argl)
Loop
Arg <-- first elt of description
If Arg = *LIST DELIMITER* then
RETUEN List
Pop description
List <-- (Argl ... Argi Arg)
Go loop

e B S S e S fm— e i P, G S Gy v R )
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RPT_USER

Calling functions: PROCESS
local variables: COURT

DO_CCMMAND

Parameters; COMMAND N

Descrifption

-—lu——-—-n—-—-———-—————-———-——-—-—-—-—.——--—1-—_&“1

then

If n = * then
ERROR_MESSAGE '# not allcwed
BETUEN

else if » not number then
ERROR_MESSAGE 'Illegal arg
RETUER

else if n = 0 then
ERROR_MESSAGE '0 Completed
RETUEN

Count <-- 1

Do cocamand

If command not completed (LO_COMMAND = nil)

ERROR_MESSAGE '0 Completed
RETUER
Loop
If n = *#* and command nct completed then
EETURN
else if n = count then RETURN
else if command nct completed then
ERROEK_MESSAGE (count -1)
'completed
RETURN
Increment count
Do Comrand
Go loop

e e

’-—-——-—-——.--——-_-—u-—-—-h_—-———-———-———u-———-—-———_-—_—_..-—_-..——-.-]p-—-—-—-

{(Additional note on next fage)

e e S ey, o e S m, S G S S e G SE g e T ey w— A g e T ey, e ey B P s ey W, D o, G S G T e e S o, == )




RPT_CMD 1is the function used for the edit
command RET. Global performance is not allowed
Lecause of the danger of infinite loops
(e.g. ,RPT G UN ENDCHD =*). EPT stops if a
repetition is not completed or if the specified
aumber of repetitions is dome.
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REMOVE

[@ e e e e e S S S S S e - —— —— ] o = g )

Calling functions: PROCESS

Parapeters:

BUOFFER_NAME: buffer to place
S-expressions in
N: number of S-expressions

Functions called: . GET_SEXPRS_FOR_EBUFEER

Descriptica

oot g e e e S

If n not legal number then
RETURN nil
else if n = * (global) then
n <-— number of S-expr in editip
else if n = 0 then
ERROR_MESSAGE 0 'Illegal Arg
RETURN
else if new buffer put name on tuffer list
Call GET_SEXPRS_FOR BUFFER
Add s-exprs tc end of bhuffer

I-—-—.—-—--—-——-—-—-—-—-l-—-——-l
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GET_SEXPRS_FOR_BUFFER
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Calling functieps: REMOVE

local variables: COUNT: counter for loop
1: 1list of S-expressiorns

Parameters: N: number of S-expressions

Functions called: ERROR_MESSAGE

Description

Count <-- 1
L <—— (First elt of editp list)
Loorp
Increment ccunt
If there is no S-expr to delete and
n < count then
ERROR_MESSAGE (count -1) 's-exprs removed
RETURN
L <— (L first elt of editd list)

Go locp

F——-———————-——-—-——-—————Tr-—-—--1

l--——.——--—-_-—.-.-—o—-——.—._—-—.—-h———.]
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REPLACE
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Calling furcticns: PROCESS

Parameters: BUFFER_NAME: where to get s-exprs from

local variables: BUFFER: store contfnts of buffer

N: number of S-expressions

START: number of s-expr to kegin with

Punctions called: MARK_START

INSERT_AFTERA
COPY
EBRROR_MESSAGE

Descripticn

..--_--—_——.—.—-———_—--——-...—-.:.-—..—-—-1-—.—-—0

Store buffer contents in Lbuffer

If empty buffer then
ERRCR_MNESSAGE 'Empty Buffer
RETURN
else if n not legal number then RETURN nil
else if START not legal or <= 0 then
ERROR_MESSAGE START 'illegal arg
RETURN
else if N = * (global) then
n <-- length of buffer - START + 1
else if n = 0 then
ERROR_MESSAGE
RETURN 0 'Illegal arg
else if START > length buffer then
ERROR_MESSAGE START 'Beyond end of Lbuffer
RETUORN

Call INSERT_AFTERA to put COPY of
FIRST ¥ n (MARK_START START buffer)
after the £irst elt on edith list

i Ao O S, 0 e G, s
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MARK_START
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Calling functions: REPLACE

Parapeters: N: number of place to mark start

L

list to mark start on

Functions called: MARK_START !!!RECURSIVE!!!

Descriptian

Dl ST

If n= 1 then return 1
else if at end of 1 then return 1
else Call MAERK_START (n - 1) {cdr 1)

-———-—-—-L-———J

Rl I iy USRI e Ve R —
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DISPLAY_BUFFER_NAMES

Calling functicms: FPROCESS

e s T e e T e e — s T G game G M g S0 o

Pretty print contents of given buffer

|

l

|

|

|

|

| L ]

| | . |

| | Description |

| | |

i — ]

I | . |

| i Print names of buffers |

] | |

l | — []

|

3 1
| |
J DISPLAY_ BUFFER_CONTENTS l
— é
i |
| Calling functions: PROCESS |
| |
| Parameters: BUFFER_NAHE {
l |
| r 1 |
| | . } |
i | Description | |
| | | |
I =~ 4 I
| | | I
i | | i
I I | |
i . : 1
| |
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DELETE_N

-—-—l-—-—-—-.——-—u—lu—-..-—._—.—.-_——-——_—.—-—_—-.—_._——_.__-.-—_.1-—_.—-

Calling functicms: EROCESS

Parameters: H§: number of S-exprs +c¢ delete

local variables: COUNT: counter for loop

Functions called: LEGAL_NUMBER_ARGS
ERROR_MESSAGE
DELETEA

Delete_n

If count nct legal arg then RETURN nil
€lse if n = #*(global) then n <-- length edit]| list
else if n = 0 then

ERROR_MESSACE 0 'zero arg

RETURN

count <-- 1
Loogp
If n < ccunt then RETUERN
else if there is no s-expr to delete then
ERROQOE_MESSAGE count 'Deletions

Increment count

Go loop

r-----—----—-----———-———-—-———H-—'——-j

SR SPRIPN R

ad e el e O i S S ep————
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DELETIEA

l-'-—-—-———_—-——--wu———-———-n-_——-—_._._—__.—.——_————-—-—-—-—-—-—-_—-q-—-—_-

Calling fupcticnms:

Functions called:

BROCESS
DELETE_N
CHANGE_N

RLUD
AT_END_OF_EDIT_LIST
AT_BOTTO4_LEVEL
ERROR_MESSAGE

Description

go left

go up

e R

If it is possible to go left (L) then

connect current editd to seccnd elt past edit|
If at_end_of edit_level then
ERROE_MESSAGE 'End of level
else move pcinter to right
else if it is possible to go up (U) then

ccnnect current editfp to CDAR of editp
if at_bottom_level then
ERRQR_MESSAGE 'end of level

else move pointer down to next level
otherwise 'at start of edit s-expr!

editph <-- pop edit4

expr <-- editp

level <=— edit4p

S et T R P S ——

DELETEp does list surgery as shown Lelow:

=y o
NIL :

(A Bc)= (A ¢

i L

NIL

A Vg A
(A8 cY—(8 o)

el i il R el I g S S S I P e S S —— S —
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=

GROUP

[ S R e S g, Gmme SR g G e e TS e e TS M o SN e e S e S g e e Genm e mnes S e g G G S e M S——

r-—_——_——-——_—q-—-_—q

Calling functions: PROCESS

Parameters:

H: number of s-exprs to group

Functions called: LEGAL_RUMEER_ARG

AT_BEGINNING
(= EDITA S-EXPR)
ALL_BUT_FIRST

Description

If n not legal then nil
else if n = *(global) then

n <== length editAp
If at_beginning then
ERROE_MESSAGE 'FIRST S-EXPR OF LIST
else if n = 0 then
ERROR_MESSAGE 'zero arg
else if length editp < n then
ERROR_MESSAGE 'n > length of edit#
othervise
editph <-- (first_n of editA list)

e G S — A S —— S G — iy —— — — ]

Group doss list surgery (as shown below)

| NIk

el R et ety S S S ——— S g — S ——
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LEGAL_NUEBER_ARG

[o T e e G S G e S e S e W S e S e S Shan T o S e ama )

Calling fupcticns: REMOVE
' REPLACE
RENMOVE
DELETE_N
GROUP
CHANGE_N

Earampeters: N: number to be checked

Functions called: ERROR_MESSAGE

Descripticn

If n is number and n € 0
or n = * then
ERROR_MESSAGE 'illegal arg

-____—-1”—__1
-—-——-——-H-——_.]

boy, e S S gy G S Gy mm— P G i GED guu e G S g T ey S G S G e S S e S o]
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ONGRCUP

==

Calling functions: PROCESS

Functions called: ZRROR_MESSAGE
AT_BEGINNING

Descripticn

If current editd is atom then
ERRQOR_MESSAGE 'cannot ungroup aton
else if at_leginning then
Call CEANGEA with current edit#
current editfh <-—- CAR of current editp
otherwise
Hconc current editp and rest of editp list
If it is possible to go left then
RPLACD editp with CADR editf list
go right
else if it is possible to go up then
REPLACA editp with CAAR editp list
go down

P e T e, T e . ey e S e e T bmm S e T
R TS SR SRS SR PSSR S ——

UNGROUP does list surgery (as below):

NIL D Tk

,],s. : L

(A=A 8 &) (e Y—>(r 5 &)

Ll e e el e R T TR I e e ————————— e U AU ———
b A iy S e B e T — e S s WU My Snn ot vy Ve i W (g Sl gpn TP gy O o g W o Wi G g pppy St TR pnae, W G S S et T Y i s s )

[
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Un*

r-__-_H—“—_*-—_.-_-___“_-.._—-—_-.-—-'F_-_-

Functions called: AT_BEGIRNING

Calling functioms: PROCESS

CHANGEA

Description

H Ap——

If current editd is atom then RETURN nil
else if at_beginning then
current editd <-- car current edit#$
ctherwise NCONC current edith and rest of editd list
If it is possible to go left then
go left
BRPLACD current edit4 with CADR edit/ list
go right
go up
RPLACA current editd with CAAR editd list
g¢ down

P s S — g, ST mmm g TS g i S s S g T e Sy
e e e e g . SEES S G P Shes  — —

I o T Sy vou E——
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CHANGEA

Calling fupctions: CHANGE_STR
UN*

Farameters: CHANGES

Functions called: ERROR_MESSAGE

[ S T e S e S e S0 e S e e T S —— N — T — ot oo g S — — . pp— — A — T {p fn — g —

|

|

|

4

|

i

{

|

|

I

l

RLUOD |

i

r ! H
! L. I |
| Descripticn | i
| l i
| — |
| | l
{ If current editd is atom then ERETURN nil 1 i
} else if at_beginning then | |
l current edith <-- car current editH l 1
I otherwise connect editd with rest of edith list 1 |
[ If it is possible to go left then | |
| go left | {
| RPLACD current edith with CADR editd list l |
1 go right | i
| else if it is possible to go up then | i
| go up | i
| RPLACA current edith with CAAR edit4 list | }
} go dcun | }
| | i
L . i, i i
“J T i i

| T2)r ———))l_l NI \ T (a8 Y—> (XY af_hl
Y, o, V8 - Ve \| 1o !
= . z o :”f;'féﬂi _-__%[_I |

lsl , ﬁe : ...ll." : ls +c“& 1
*1 +¥ < |
| | [, !

(A g 0—r(A x7Y¢) o o
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INSERT_AFTERA

l__m_.o-n_.—._,-—-..._......_u-..—-.._.—n—.—.—__——-—.—m___.__-—j-___-

liing fuanctions: PROCESS
REPL
_INSERT_BEFOE EA

Parapeters: IHNSERTION

Fonctions called: ERRCR_MESSAGE

Description

if no inserticn then

Error_message 'no insertioans else connect
insertion with rest of editA list

editph <—- ipsertion

[ e bt S B e

ISR F——

INSERT_AFTEEM does list surgery as follows:

La==lT
Y e (AB—P(A XY B)

...-..__.n....,_._-—._--—-.....-.—,__.....----..._-m—u----__-—-l-a,_—--—-—o..._l--n....._.--—-—--_—-—-—--ln---lﬂh--»tlll---pJ
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INSERT_BETORE

[ T T s S el T s G S S R B SRS A e e T M P R e D S m S e A e 000 e T e Tt M hem S TS m B e e S

Calliing functicns: PROCESS

Parameters: INSERTION

Functions called: INSERT_AFTERA

ERROR_MESSAGE

- Description

™ At G fesee ST Gmmem i S e mm— TS e M M s G T W iy i —

If no insertion then
ERROR_MESSAGE 'no insertion
else if it is possible to go left then
go left
Call INSERT_AFTERA
go right
else if it is possible to go up then
go up
connect insertion with rest of edit4
editf <-- insertion
go down
otherwise
ccnnect inserticn with edit list
editp <-- insertion
expr <-- editp
level <-- edita

e T TVuip epapup———

INSERT_BEFOFEA does list surgery as follows:

vAT-. Ve

£
=

—E

vy

(A B)—>(x Y A B8)

-—.-n...._—....u-._-_.-—.—_d__n_--nn_——-—_.-—_.——_———‘..__-—____—-—-_——-—-L.u-_._..i
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R
R_MOVE
AT_END_OF_EDIT_LEVEL

[ e e e TR e M B e g T i T e T AR e T o Bt M e o e e o

Calling functicms: PROCESS

INSERT_BEFOREA
CHANGE_N

NEXT

PIND
LOCATE_KEXT

Description

P e M ST o — A Gt S e S i S s ™

K (ight)

If AT_END_C®_EDIT_LEVEL
{i.e., null cdr edit 1l1list) then
nil

Otherwise editp list <--
E_MOVE (i.e.,cdr edit 1list)

-a——u—-—.—.-—-—-—_dbm-—-_-j

e e . T e S S e PO ST e e e e B TS e S i S e S0 e S S b S S e S gy —
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L
AT_START_OF_EDIT_LEVEL

;—......_—-u——-—-—-———-——-—-—_.—.-—-—n_——n-r——————

alling functions: PROCESS
INSERT_BEFORE

Functions called: 1L_MOVE

Description

1
If AT_START OF_EDIT_ LEVEL
(L.e.,editp = level) then
nil
otherwise edith list <-- 1_MCVE

e e
-._-—.-—-...—..—-...Jl——-—-m-j

-—.——._._n—_._-—-_._-——._——-—.._—-.....—dbn-—-—-—J
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L_MOVE

Calling functioms: 1L
Functions called: ALL_BUT_FIRST

Descrirtien

Call AL1_BUTI_FIRST
(Length level - length editM list - 1)
level

—.'_“—--Q—T-—-.H-

FOR EXAMPLE:

If level is (A B C D B) and

edit] is (C D B) then
I_MOVE is all but the first (5 -3 - 1) = 1 of
level:

(B CD B

-—-m_—.—_——-——u-.—__-_-u-_——._-—”-.-.._.—-—-lnu..—.._-
e e S o e St Sy dnme i — )
I T eppummar I ———
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ALL_BUT_FIRST

[ g T e gpi M gaas et mmm e fham G NN S e T g e g Sl A Gy e S g

Calling functiops: L_MOVE

Farapmeters:
N: number to take off front
L: list

functions called: ALL_BUT_FIRST I1IRECURSIVE!!!

Description

if end of L then nil
else if ¥ = 0 then L

otherwise Call ALL_BUT_FIRST (N - 1) (rest of 1)

DR Sl

be Stve G s e e — — e B W S ol

i e e eSS 5 oS basnarons e &
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[
AT_TOP_LEVEL
RESETA

Callipg functicms: PEOCESS

INSERT_BEFOREM
CEANGE_N

NEXT

FIND
LOCATE_NEXT

Description

1

it Rl

If AT_TCP_IEVEL
(i.€.,'T0P is on tof of
edit positions stack) then
nil
else RESEIA
(i.e.,editph <—- top of
edit rositions stack)
Pop edit positions
RESET_LEVEL '
{i.€.,level <—- tof of
edit positions stack)
Pop edit positiomns

e o B e T  — — — T e S il o o ]

v
_w———mhm——u————ﬁ‘_““ﬁﬁﬁ-—&—_“ﬂumq————wnn—‘——1-—-

b e B e S e o e — T T e S T s mn s gy T SR g R pam S g — i B S e Ml s S i bt o)
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h
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L
Oh
~J]

D
AT_BOTTOK_LEVEL
NER$
NEW_LEVEL

—..-.——-—I-F———-—--n-b‘-“’——ﬂ-—w————“ﬂﬂ——-——-w-—-—-—-———q

C

alling functions: PROCESS

INSERT_BEFOREF4

Description

(i e e T s Gadhe T e e B i e S e T g ™

D

If AT_BCTTCHM_LEVEL
{i.e.,edit$d is atom) thern nil
else push level onto edit positions stack
push editd onto edit positions stack
Call REW_LEVEL
{(i.e.,level <-- car edit4)
Call XEuW$
(i.e.,editd <-- car edith)

-——-—-_c——m—-—_-—-_“-b—-——-]
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[ o e e e e T g T g, T . S Mt e e G e S ey S e,

Caliing functions: BACK_TO_START

Functions called: O TOoP }!!RECURSIVE!!!

—_—

Descrirtion

If it is possible to go up then
Go up
Call TOP
Go up until "TOP is on tor of stack

=

e s e e e g m—— e -

n___-.....,,__—”m_m,—ﬂ-..———!———\-l-h-—-pj
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BACK_TO_START

_._-.-—-_._..-—._.-——-—--—-——.—_.-—-_.—.—..,_-——-.T—...——_-‘

ailing functions: PROCESS

Funcitions called:

TOP L

Description

_|

Call TCPE tc get to top level
Loop
go left (L)

OUntil not rpossible to gc left

(o S B A e T — e S S s ™)

T N I PRI S S R epe—n

b mm e St T e G MR g, e b e e O M ey TS gy e e S B T e e e =
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CHANGE_N

T e A e s S e S S B S G e MR e cme WS e b S e GRS SR e e e s e e S e S R e S e T S e S e o S e e S e S S e

Calling fupcticns: PROCESS
CHANGE_ATOH
CHANGE_STIR

OF counter
ES: store copy of changes

Iarameters:
KEY: what is to be changed
CHAWGES
N: number of changes to be made

Functions called:
COPY
LEGAL_NUMBER_ARGS
EPROE_SESSAGE

Descrirption

£ null changes then

ERKKOR_MESSAGE 'null changes
EETURN If null key then
ERROR_MESSAGE 'null key

RETURN If n not legal arg the
RETURN nil else if n = * then

n <— length edit{ list else if n
EEBCR_MESSAGE '0 changes

RETURN

count <-- 1
Loop
COPY changes
If either n < count or
RETURRN

Call R(ight) to
go right (length key - 1) times

— T " — G — Ty — o, T Ty St R — i —

Cornect copy of changes with rest of

0 then

key is not on rest of list then
ERRCEK_HMESSAGE (count - 1) ‘*changes

edits

——— — e S T e e S G S e B S e S TS LD S S G M S Gl SN mm— — )

— - — . i T b m— T S S g g P v g, T mge e TS S s Gmme SN S W e S T Gy S G G s G S — T T S e, dnllen S gy S o
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P e e S e T g g s mm— Smma S

list

Call 1(eft) to
gc let (length key - 1) times

Put changes in begind current editj
Increment counter

Go loop

EAGE 71

b e S g e — — —— e w— S
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CHAKGE_ATOM

Pr e e e S b g S g, S e S M B S e S T i S S s S o S B G e S e S T s T— e S St S S e )

Calling functioms: CHANGED_ATOM

ocal variables:
NEW_ATOM: atcm producd after suistring changed
CHK: stores atom made into number

ATM: atom to be changed
ClD: substring to be changed
NEW: substring old to be changed to

Functions called: ERROR_MESSAGE
HAKE_NUMBEE
CHANGE_NR

Descripticn

If 0ld ard new and atm are not atoms then
EEROR_FKESSAGE 'argument no atom
RETUORN

else if atm or old is null then
ERROR_MESSAGE '"null atom/sukatom
RETURR

Call CHANGED_ATOM
NEW_ATOM <~- changed atcn

Call MAKE_NUMBER with nev_atom
Store number in CHK

If CHK is a number then new_atm <-- CHE
else if newv_atom is same as old atom then
ERROR_MESSRAGE o0ld 'not found
RETURN

Call CHARGE N to change atm to new_atm p times

-—m————_—a“‘_—n—.—m“—“,——_,_.—-1-—_._-1

.-...-—-—.—-—-u-—n——_-u————————-nm_—-m—Lu—-—-—-n
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NEXT

o . S M SN Gete T e Eien e v S g i g e Gnmn e S few S g S Gl s S e e S maen )

Calling functions: FIND
LOCATE_NEXT

CHANGE_N
Functions called: R i}
Description

Loop

If it is not possible to go up then
EETUEN mil
¢€lse go up
If it is possible to go right thern
go right
RETURE t
otherwise go loop

i et TP

h—_——-.-.q-—-..—_..-—Jh-—_—-J

e e e S e T m— A e S Ty S P g, G A S S e T e e S S s Ty )
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FIRST_K

-—-———_.——_-—-_—-_—-.-_—.___-————_-1-—_--1

Calling functicns: LOCATE_NEXT

FIND
CHLIST
Parapeters: ¥ I
Functions called: FIRST_R 1! IRECURSIVE!!!
Descrigption

If a+ end of list then mil
else if n <= 0 then mnil
otherwise (first elt of list
(FIRST_N (n - 1)
rest of list))

n-._—-_--—-.._-.ul..___q

-—-—-—'—-——-—.—-d-———J
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CHANGED_ATOM

= e G s S S S e S e e e S e S e S S e WS e e g SR San b e G . SO s T e T g —— T S g S S

Calling functiomns: CHARGE_ATOM

Parameters:
ATM: atom to be changed
0lD: substring to be changed
NE¥W: substring old is to be changed to

Functions called: CHLIST
EXPLODE]

Description

EXPLCPE1 0ld nev atm

(EXPLODE1 explode atom and
makes char digits numbers)
EXFLCODE atm (leaves char digits)

Call CELIST to put new in place
of 0l1d in exploded atm

Imnplode this list

P e

e e e . - —— s S e v - —

Ligits within atoms require special care.
FOR EXAHMFLE:

If X1 is EXPLODE'd tc (X 1) the '1' is not the
same as the number 1. EXPLODE1 changes the '1¢
to the number 1. BHowever, IMELODE will not work
Froperly on the number 1; s0 it is necessary to
IKPLCDE using the '1°'. Thus both the wusual
EXPLCDE and EXEICDE1 are necessary.

e T T e S O e, e gt — i T oy, T VU ey S T G (- — T —— —— - — . —— — T p— (i S B gy il B s S 0]
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EXPLODE1

[ S T g S e S 0 e M S o e G S — — Tt T, i g s S e e o S s g SR W St 09

Caliing functions: CHANGED_ATOHM

local variables:
1: exploded atm with char digits
NEW_ATOM: exploded atm with char digits converted
to numkers

Farameters:

ATM: atom to be exploded

Functions called: MKRUM

EXPL_NUM
] s
| |
| Description )
I |
[ Jd
| g 1
| i
| If atm i=s a number then |
| Call EXPI_VNUM to explcde atm }
| RETUER |
| else if null atm then RETURN |
| L <-- EXPLODE atm |
[ new_atom <-- (first elt on 1) |
| loop |
{ PoE L |
| If at end of L then RETURN new_aton |
i new-aitcn <-- (new_aton |
| (first elt of 1 changed by |
| : MKNUM to number if a digit)) |
i Go loop |
| i
L —

This function works exactly 1like the standrd
EXPLODE except that it converts char digits to
+heir number valune.

e e S G e Py T e T — T — — oy T Gt e S S0 g (S g S G S s G e ey e S S s S S Sl pn S e ]




PAGE 77

EXPL_NOH

fr e Mt e e py e Bt e s i B S s ST g Mile e — s e — — )

Calliing fupcticns:

Parameters:

EXPLODEN

N: number to Le exploded
Functions called: EZIXPL_NUN 11 1RECURSIVE! 1!
Descrirption

P S s T S St o Py

If n = 0 then nil
else ((EXPI_RUX n/10)

{mod 1 10))

IS I

e e S e, e S M et S g M e e, i S e S Sl v - — ]
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CHLIST

—_——-—-—-.—._.-—.__-._.—-..-_-.._.__——_—.__—."._.__—“_W-—_—q

Callipg functions: CHANGED_ATOM

Parameters:

1D: 1list
NEW: 1list
11: exploded with number for digits
L2: exploded with char digits
Functions called: CHLIST !!!RECURSIVE!!!
EXPLODEDIG
FIRST_N
Descrirption

R B

If at end of L1 then nil
else if old = (first_n (length 0ld) L1)

{that is, o0ld matches first part

of L1) tken
Call EXPLODEDIG to change numbers in new
tc char digits

Append new to rest of 12 with o0ld removed

otherwvise CONS first-elt-L2 with
CHLIST o0ld new rest of L1 and L2

e s e e e S m— s Gme e Gume e ey m—— p— vl

b s T s T mmn e S e mesa M0 SSD e GEED G ey frine U ppy, S e G S e TEUY  Spep e MOES g Smie E S e G SO gy S— g
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EXPLODEDIG

Calling functions: CHLIST

——— e

arameters: 1: exploded atom with numbers

Functions called: MEDIG
EXPLODEDIG 111 RECURSIVE!!!

¥
|
| Descrigtion
!
L

|
| If at end of L then nil

| otkervise

| append first-elt-cf-1

| (with number changed to .
| char digit if necessary)
| with EXPICDEDIG rest of 1

|

(OIS —

r._..._-‘-.—*—-‘.“.——_—.H__._--_“_—_T-__.—-
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This manual describes the use of a real_time editor for 1LISP.
The use of this tccl will enabie you to edit property 1lists and
function defipitions without leaving the I1ISP interpreter. You may
also store edited lists ip your LISP files, if you wish. This
editor provides you with most of the features of a conventioral text
editor, as well as some commands particularly useful to <the LISP
pProgrammer.

The following terms are used throughout this Jocument:

1. edit 1list: +the subexpression of the property
list you are editing. It contains the edit pointer as it first
element.

2. edit rpointer or editd: the element you wish to edit or examine.
It is the first element of the current edit list. Irn this manuoal ve
often use an arrow to indicate the edit pointer.

3. edit level: It 1is possible to move up and down in levels of
nesting in the edit list. The current edit level is the expression
which contains the current edit list as a ‘tail.’

FOR CIAMPLE:

If the current edit level is {2 (B C I}. The current edit list
Right be (A (B C) D) or {{(B C} D) or (D). The current edith could
be R or . (B C) or D.

You may type as many commands on a line as you wish. The
commands will be executed in seguence when you type carriage return.
The interpreter reads all commands and delimiters as atoms, so be
sure to leave blanks Letween then.
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To enter the editor from the LISP interpreter type

(LEDIT <atcm-name> <function-name or HIL> )
The first argument is the name of the atom whose property list you
wish to edit. The second arqument is the name of the property you
wish to edit. If you type NIL for the second argumert, the list you
will receive to edit will be *the entire property list of the aton.
FOR EZXAMPILE:
The atom Al Las the fcllowing property list:

(F1 (X Y) P2 (Q R) P P3 (5T))

===> (2DIT 21 ©P2)
results in the edi: list

(P2 (2 R))

h

> (EDIT a1 NIL)
results in the edit list

(P1 (X Y) P2 (Q R) B3 (5 T))

To exit from the editor type the command END.
The response will ke 'QUIT or FILE?'.
If your wish to discard the edited version, type QUIT.

If you wish the origimal rrcperty list to be replaced by the edited
version, type FILE.
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IEDIT <atom-name> <property-name or KIL>
It is possible *o0 edit another property list while you are already
in the editor. Simply use the EDIT ccmmard (without parentheses or
guotes). When you type END, you will be returned to the edit list

you were previously editing. You pay EDIT as mary lists as vou wish
while you are in the editor.

FOR EXAHBEFIE:
The property list of atce A is as follows:
(PROP1 (X Y) PROE2 (Z W) EXPR (LAMELA (X) (CAR (CADDR X}})))

===>» EDIT A EEQP2
resul+s in the edit list

(EFCPZ (Z W))

===> EDIT A 8I1
results in the edit list

(PROP1 (X Y} PROP2 (Z W) EXPR (LAMEDR (X) (CAR (CADDR X))))
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QUIT

This command simply causes the editcr to discard the edited version
of the 1ist you have been editing; no changes will be made to the

original fproperty list.

The result will be AEORTED.
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FI1E

This command replaces the original property 1list with the edited
version of *he list.

The terminal will preompt with 'DO YOU WISE TO STORE IN A FILE?
'TYPE YES OL NO

If you type YIS, the prcampt will be '"TIYPE FILE FRAME.

The new property list will be stored im the 1ISP file which you
specify.
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This command causes you to end editing of that fproperty list. The
editor will prompt you with 'QU0IT OR FILE?'.

QUIT discards the edited property 1list; the original property list
remains unchanged.

FILE replaces the original cproperty list with +the new edited
versicn.
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HELF <edit-command or ALL>

HELP AlL displays a list of all edit commards.

HELP <edit-command> displays an explanation of the syntax and

function of the command.
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T (ype) causes the current edit pointer list to be display in 'pretty
LISP' format. The edit pointer will be the car of that list.

FOR EXAMPLE:
If the result of T is {(X ¥) Z), thken the edit poirter is (X Y}.
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R or B<n> or ER=*

R (ight) causes the current edit pointer toc be moved@ to the right the
given number of S—-expressions. If no number is speciiied, the
default is one. R* causes the editor +to go right until at the end
of that edit level.

FOR EJAMFIE:

The current edit list is (2 B (CD) E F).
===> B results in the edit 1list {E (C D) E F).
===> RZ results in the edit 1list (E F).
===> R* results in the edit list (F).

If there are fewer S-expressions to the right of the edit pointer
than you have specified, the editor will =simply move the pointer as
far right as it can. 2 message will be rrinted to tell you how many
BOoves were completed.

POR EYAMPLE:
Tke current edit list is {2 (EC} D E).

===> R4 results in the edit list (E)
3 EEPETITICES
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L or L<m> or L=

L (eft) causes the current edit pointer to be moved@ 1left the given
number of S—-expressicrhs. If no nurker is specified, the default is
one. 1*¥ causes the editor to go to the 1left until it is at the
teginning of the current edit level.

FOR EXAMPLE:

The current edit level is (B () X2 B (CD) EF).

The current edit list is ((CI) EF).
===> L results imn the edit 1list (E (C D) EIL).
===> L2 results in the edit 1list (X AP (CD) EF).

===>» 1L¥ results in the edit list (¥ (¥) X A E (C L) E F).

If the edit pointer reaches the beginning of the current edit level
btefore it has completed the number of moves specified, it will go as
far left as it can. An error message will be displayed to tell you
Low many moves were completed.

FOR EXAMPLE:

The current edit level is {6 B C (D E}) F)
The current edit list is {((D E) F)
===> L5 results in the edit iist (A BC (D E} )

3 KREPETITIORS
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U or U<n> or U*
U{p) causes the current edit pointer to be moved up the given number
of levels. If no numler is specified, the default is one. g*
causes the editor to move up until it is at the top level.

FGRE EXAMPLE:

The current edit expression is (X Y (B (B (C ((D))) B))).
The current e€dit list is (D) -

===> 00 results in the edit list ((D)).

===> U2 results in the edit list {{C ((D)) E).

===> [¥ results in the edit list ((a (B (C ({(D))) E)}).

If there are fewer levels above the edit pointer thamn you have
specified, the editor will simply move as far up as it can. A
message will Tte printed to tell you how mary moves were completed.

PCR EXAMEIE:

The current edit expression is (XY (2 (B (C {((D))) E))).
The current edit list is ({C ((D))) E).
===> U5 results in the editﬂlist {(A (B (C ((D))) BYY)

2 REPETITIONS.



PRCE xii

D {own)

[ —— e Sy
e e,

D or D<n> or D%

D (own) causes the current edit pecinter to be moved down the given
nugber of levels. If nc number is specified the default is one. D*
causes the editor to move down until it has <1Teached the bottonm
level.

FOR EZXAMPILE:

The currert edit expression is (£ Y (&2 (B (C ((ID)))Y E)))
"he current edit list (Y (o (B [C {({D)Y)) E}))
===> D results in the edit list {B (C ((D))} E).
The current edit list is {({(B))).
===> D2 results in the edit 1list D).
The current edit list is (({d))) -
===>» D* resunlts In the edit list D).

If there are fewer lavels below the edit pointer +than you have
specified, +he editor wil simply move as far down as it can. A
message will be printed to tell you how many moves were completed.
FOR EXAMPIE:

The current edit list is {((E C (D)) E)

===> D5 results in the edit list {R C (D)).
1 KEPETITION
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S{tart) moves the edit pointer back to the beginning of the edit
expression. Its value will be the entire edit expressiorn in its
edited version.

FOR EXAHPIE:

Thke edit expression is (A (EC (D) E)).
The edit list is (D) .
=== §

results in (& {(BC (D) E)).
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TCP moves the currert edit poirnter
egquivaient to U%*,

+o the

top level.

It is
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F <one or more S-expressions> /

Beginning with the current edit pointer, F(ind) will locate the
giver arqumen<:. The current edit pointer will thenm point to the
arqument (or the first expression in the argument if it was a list
of S-expressions) .

I the argumeat is not located, the error pmessage 'YNOT FOJIRD!
wili be displayed. The current edit pointer will then be restored
t5 the position in wkich the search began.

FPOR EXAHFIE:

The current edit list is (R B (CDE- (A (E}) C) D)
===>F 1 B /

results in the edit list (A B (CDE (r (B)) C) D)
===>F D /

resuylts in the edit list (D Z (& (B)) C) D)
===>F (A (B)) /

results in the edit list ({2 (E)) C)
===>F X /

resuits in the edit list {({A {E)) Q)

¥O0T FOUND



PAGE xvi

G (roup)

o —— . =
e —

G or G<n> or G*¥

G{(roup) causes the editor <+<c group the given number of S~
expressions beginning with the current edit pointer. If no number
is specified, the default is ore. G* causes the editor to group S-
expressions until it reaches the end of the edit level.

FGR EXANPLE:

The current edit list is (A B {(C) (DE) F G)
===> G

results in the edit list {((2) B (C) (T E) F G)
=== G3

results in the edit list (((2) E (C)) (T E}y F G)
===> G*

results in the edit list {(((A&) B (C)) (D E) F G))

If there are fewer S-expressions to the right of the edit pointer
thar you have specified, the editer will display an error message.
Fo change will have taken place.

The editor will not group if you are at the beginning of the edit
entire property list.
FOR EXAMPLE:
The eiit list is XY 2).

=== 3

results in the edit list (X Y Z).
AT BEGINNING

No change wili have *aken place.
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UN or UN<n> or UN*

U¥ (group) ungroups the current edit Fpointer the numnber of times
specified. If no number is specified, the default is one. ON*
ungroups the edit pcipter until it is an atom.

FOR ZXAMPLE:

The current edit list is ({((({(n B))) 6)).

===> 0K

results in the edit list {{((2 B))}) C).
===> [N2

results in the edit list {({(a B3)) Q).
===> [N*

results in the edit list (A B Q.

If the current edit pointer becomes an atom before ungroup
executes the given number of times, a message will be printed to
tell you hc¥ many ungroups were done.

FCR ZXAMPLE:

The current edit list is (((R) B} C).
=== [N5 .
results in the edit 1is (B B C)

2 REPETITIONS
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DEL or DEL<Kn> or DEIL*

Beginning with the current edit pointer, tte given number of S-
expressions will be deleted by the editor. If no number is
specified, the default is one. DEL* will delete everything past and
including tke current edit pointer. The current edit pointer will

nov be NIL.

FOE ZTXAHWPLE:

The current edit level is {(h BC (C E) (F (6)) H).

The current edit list is (B C (D E)Y (F (G)) H).
===> DEI

results in the edit list {C (D Ey (F (G)) H)
===> DEL12

results in the edit list ({F (6)) H).
===> DEl*

results in the edit list NIL.

If there are fewer S—expressions on the current level <+than the
cunber you have specified, the editor will delete the rest of the
level. The current edit pointer will be NIL. AR error message will
be displayed to tell you how many deletions occurred.

FOR EXAMPLE:

The current edit list is (A B (CD)).
===> DELS
result in the edit pointer NIL

AT BOTTOM LEVEL
2 DEIETIONRS
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CH <0ld list of one or more S-expressicns> /
<new list of one or more S-expressions> /
<n or *>

CH (ange) finds the old list which is to be changed and changes it
to the new list. It begins the search at thke current edit pointer.
The given numker c¢f changes will be made. There must be a number
specified; there is no default. CH 0ld / new , * will finé and
change all occurrences of oid which are focund betweer and including
the current edit pointer and the end of the edit list. The edit
pointer will point at the last change. If CH* is the command, the
changes will be made throughout the rest of +he edit list beginning
with aré including the current edit pointer. The current edit
poirter will be at the end of the edit list.

FCR EXAMPLE:
Tte current edit list is (A (EC) D (2 {(B) C D)} )

===> CH B / (BBB) / 1
results in the edit 1list (BBE C) D (& (B) C D) a)

==>CECD/X (Y©)y / 1
rTesults in the edit list ({X (Y)) 1)

==>CH Y /MN / *
results in the edit list {2)
{<=== ((X (M N)) 1n) 1}

If the editor finds fewer instances of the o0ld list <than you
specified, it will make the necessary changes until it reaches the
end of the edit 1list. An error message will be displayed to tell
you how many changes were made. The edit pointer will be at the end
of the edit list.

FOR EXAMFIE:

The current edit list is (3 B (CD) E F).
==> CH D/ ({(X}) / 3
Tesulis in the edit list (F)
I CHANGE

{<=== ((C ((X))) EF) 1 10
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ia <insertions-one-or-more-S—-expressions>

1A inserts the given insertions directly after the current edit

pointer.
FOE EXAMPILE:

The currert edit

==> IA X Y (2) /
results in the

===> IA (M) /
results in the

iist is

edit list

edit list

(2 (EQ)).

(8 X Y (Z) (B Q)).

(A (M) X Y (Z)

(EQ).
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IB <nevw-list-of-one-or-more-s-expresssions> /

IB inserts the given insertior directly Lefore the current

edit] . The current edit| will then be at the begirning of tke

insertion.
FOR EXAMPLE:
The current edit list is (A B (C))

===> IB (M) X /
results in the edit list ((¥) X A B (C))

===> TIB (C R S) /
results in the edit list ((Q RS) (M) X 2B (C)
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CHp <newv-iist-of-one-or-aore-sS-exgressions> / <n> or ¥

CB\ is exactly like CH(AKGE) except that the o0ld list to be
changed is the current edith.

FCRE ZXIAHFLE:

TLe current edit list is (A (B C) (2 (B (C)) A))

===> CEA ¥ 8 / 2
results in the edit list (8§ N (B (C)) &)

f<== (M N (BC) (BN (B (C)) A)
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CEATOH <old-atom> / <old-atom-substring> /
<new—-aton-substring> / <> or *

CHATCE clanges the old-atom-substring cortained in the old-atonm
tc the new-aton-substring the given number of times. A number must
be specified; +there is no default. The editor will find the given
nurter of the specified old-aton. If *# is specified, +the editor
will look for the atom and make changes until it reaches the end of
the edit 1list. It is possible to use nothing for the new-substring.
This has the effect of deleting the old-sukstring.

FOR EXAHFIE:

The currert edit list is (RBC1 XYZ2 234 PI12QRSABCY)
===> CHATOM ABC1 / Ct / YYY / 1

results in the edit list (ABYYY XYZ2 234 P120BRSABCX)
===> CHATOM 2 / 2 / 238 / 1

results in the edit list {234 234 P12QKSABCIX)
===> CHATOM 234 , 23 /AB / 2

results in the edit list (REL AB4 PIZCRSABCX)

Care must be +taken with numbers. 2 digit followed by a

nondigit is not a legal aton. Thus CHATCE 234 / 4 s X / 1 would be
illegal since 23X is not a legal atom.

If the editor £finds fewer instances of the atom than vyou
specified, it will continue until it <reackes the end of the edit
list. An error message will be displayed to +tell you how many
changes were rade.
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CHATOM\ <old-sulstring> / <new-sukstring> / <n> or =

CHBATOM)\ performs exactly the same function that CHATOM does
eXxcept that the atom to be changed is +the current editp (and any
subseguent identical atoms).

FCL EXARPLE:

The current edit list is (ABC (XIZ (AEC ABC) Q)

==>CHATOMN BC / XXX / 3
results in the e€dit list {AXXX)
[<==
(XXX (XYZ (RXXX RAXIX) Q))
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CHSTR <old-substring> / <aew-suksiring> / <n> or %

CESTR locks at each atom on the edit list (beginning with and
including the current edit|) £for the given oldsulstring and changes
it to the given new-suk-string the onumber of times specified. A
numker must be specified; there is no default. If *# is specified,
the editor will continue to thke end of the edit 1list. It is
possitle to use a nil nev-atom. This has the effect of deleting old
string rIrcmn the atcr.

FOR EXANELE:

The current edit list is
{ABC (XYZ (CBA YZW) ABQRS CABRS)

===> CHSTR AB / I / 3
results in the edit list (CIRS)

(IC (XYZ (CBA YZW) IQRS CIRS)

If the editor finds fewer occurrences of the string than you
specified, it will corntinue until it reaches the end of the edit
list. An error message will be displayed to tell you how many
ckanges vere made. Be careful mnot tc use or create any illegal
(i.e,a leading digit followed by a nondigit --like 12X).
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RPT <list-of-edit-commands> ENDCMD <n>

EPT allows the user to list a string of edit commands and the
editor will repeat the sequence the given number of times. A number
must be specified. There is no default: * is illegal with RPT.
The editor will stcp the repetition if a comand does not execute.
An error message will be displayed to tell you hovw many times the
sequence was executed.

FCR EXAHFIE:

The current edit list is (A BC (L E (F) G) B)

Tte current edit list is (EC (D E (F) G) H)
===> RPT R LEL D P ERDCMD
results in ((C E (F) G)
current edit list (F)
The current e€dit list is (8B (CAE (2 (B))))
===> BPT R CH A / AARA / 1 T ENDCHD 2
results in (aa2 B (A (B)))
current edit list {AAA (B))
The current edit list is (2 (E) (C} {(D)) X (2) W)
===> EP T U¥ ENDCHMD 5
results in edit iist (X 2y )

3 REPETITIORS
{<=== (A BC (D) X (2) V)
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TEFC*D <name-of-user-defiined-edit-command>
<list-of-edit-ccmmands>
ENDCHMD

DEFCMD allows the user to definme his own edit commands using
combinations of the existing commands. The follcwing commands are
rnot allowed in DEFCMD lists: HELP, EDIT, DEFCMT, RPT. The user-
deciped command may then be called at any time during the edit
sessioa. It may also ke called during subsequent edit sessions as
long as you are still in the LIS? interpreter. The cocmmand has been
DEFUN'ed, s0 it may be saved to a LISP file just as you might save
any other functions. User-defined edit commands are not allowed to
have arguments.

FCR EXAMPLE:
CEFCMD USER1 B2 UN* S CH X /7 ¥ / 3 S T ENDCHED
When you +type USER?! arny time ycu are ir edit mode it will

perforn the command segjuene in the definition. User commands may be
used within user-command definitiomns.
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CH_IIST_DELIM <S-expression>

CH_LIST_DELIM alicws you to change the delimiter zfor the
argument lists used with F(ind), CH{ange), CHE(ange) CH{ange)lATCH,
CH(ange)aTCl, I (nsezt)d (fter), I(nsert) B(efore), and
CE(arge) STR (izg)
FCR ZIAHPIE:

===> CH_LIST_DELIM *%*=*

will allcow you to type CHSTR /// *%% /JX/ **%

The ctanged Geliniter will remain in effect until you change it
or get out of the editor.
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CH_CMD_DELIM <S-expression>

CH_CMD_DELI¥ allows you +to change thke delimiter for command
lists used with RET and DEFCMD.

FOR EXAMPLE:
==> CH_CED_DELI# *%%
will alow you *o tyre DEICHD R T TCF D3 *%x

The changed delimiter will remain in effect until you change it
or get out of the editor.
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EEN <buffer-name> <n> or *

REY causes +the editor +tc¢ remcve +the given number of 5-
expressions (beginning with and including the current edi* pointer)
and place +them in the given buffer. A number must be specified;
tkere is no default. If * is specified, *he rest of the edit level
(beginning witk and including the current edit pointer) will be
removed. If fewer S-exfressions remain than you have specified, the
editor will remove as many as there are om that edit level; amn error
pessage e€will be displayed to tell you how many S-eXpressions were
Tenoved.

FOR EXARMPLE:

The current edit expression is (A B (C) D (E F))
The current edit 1list is (B (C) D (E E))

===> REN BJIFER1 2
results in the edit list {({E F))
{e=== (2 (E F))

BUFFER1 = (B (C) D)
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REPL <buffer-mame> <starting-number> <n> or *
EEP1 causes the editor to retrieve +the given number of lines
from the kuffer (or the entire buffer if * is specified) beginning
with the starting numkber given. A starting numkrer and number cf S-

expressions must be specified; there is no default. The S-
expressions will be inserted after the current edit pointer.

FCR EXAMEILE:
Tre current edit list is (A B)
The contents of EBUFFERI is {51 S2 s3 si4 55 S5€)

===> REIl BUFFEE1 2 4
results in the edit list (2 S2 S3 sS4 S5 B)

NO S-eXpressions are removed from the buffer.
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DISPLAY

DISFLRY causes +he editor to Gisplay the names of all ruffers
that have been created.



PAGFE xxxiii

CONTENTS

o o ——
e s oo o

CONTENTS <buffer-name>

CONTENTS causes the editor tc display the contents of the given
buffer.



SAMPLE  EDIT  SES3icn

(EXNFE (LAMEBDA (L)
(CONS C({(NULL L)
(CDR L)
(T (AFFEND (IWHPLOD (CONS (EXPLODE (CaAR LIDI))
(EXPLODE (CAR LJ2D
(DOUBLELIST (CDR L)) ) ) ) ) i}

«CONE C(NULL L)
{COR L)
(T (AFPEND (IMFLOD (CONS (EXFLODE (CAR L)) 1)
(EXFLODE (CaAR L))
(DOURLELIST (CI& L2} ) ¥ )
.CHATEH™ § /D /L T
<=l 1 CHANGES x>
+LOND CONULL L))
: (CIR L)
(T (AFFEND (IMPLOD' (CONS (EXFLODE (CAR L)J))
-7 (EXFLODE (CAR L))
(DOUBLELIST (CDR L) 3 ) )
JR2 CHT NIL 7 1 7
<< 1 CHANGES >3>>

(NIL (T (AFPFEND <IMFLOD (CONS (EXFLODE (CAR L))I)
(ZXPLODE (CaAR L)
(DMOUEBLELIST (CDR L)) ) ) )

CONULL L)Y NIL
(T (AFFEND (IWFLOD (CONS (EXPLODE (CaAR L))
(EXPLODE (CAR L))
(DOUBLELIST (CDR LY} ) ) )

CeNULL LY NTL
(T <AFFEND (IMFLOD (CONS <EXPLDDE (CAR L))))
’ (EXPLODE (CAR L))
(DOUBLELIST (CDR L)) ) 3 )

(COND' C(NULL L) NTL)
(T (APPEND (IHPLOD (CONS (EXFLODE (CAR L})))
(EXPLODE (CAR L})
(DOUBLELIST (CDR L)) ) ) )
.CH IMPLOD / IMPLODE /7 1 § T
<< 1 CHANBES >>>
{EXFR (LAHEDA (L)
(COND ((NULL L) WNIL)
(T (&FFEND (IAPLODE (CONS (EXFLODE (CAR L)3))
(Z:FLODE (CAR L)
CDOURLELIST <COR L)y 3 2 7 3 )




tCONE (EXPLODE (CaF LD
WCHT AFFEND /7 1 T
i< 1 CHANGEE 00

(AFFEND (EXPLODE (CAR L3¥)}

LCAATOM DOUBLELIS

EJd B /787
<<< 1 CHANG =

T o
8 >

(DOUBLE_LIST (ChF L))

c T
- i

(EXPR (LAMBDA (L)
(COND ((NULL L) NIL)
AT (AFPEND (IMPLODZ (AFFEND (EXFLODE (CaAR L)Y
(EXPLODE (CaR L))
(DOUFLE_LIST (CZDF LYY ) 3 ) 2 )

+F AFPEND / CH™ CONS 7 1 T
«<<< 1 CHANGES >>>

¢CONS (IMPLODE (AFPPEND (EXFLODE (Ca®r L))))
(EXPLODE (CAR L))
(DOUBRLE_LIST (CDR L)) 3

BT
¢ ' IMFLODE (APFEND (EXFLGIZ (CAR L))}
(E¥FLODE (CAR L))

‘DOUBLE_LIST «(CDR L)) 7

(IMPLODE (AFFPEND (EXPLODE (CAR L33
(EXPLODE (CAR L)
(DOUBLE_LIST (CDR L)) )

————

LKUNT

:;;;E;;-:E;;;;;E (CAR L)Y (EXFLOIE (CaAR L}) (DDUBLE_LIST «CIDR LXJ>

s1Le2T

::;;;EE;E‘:;;;END {EXFLODE (CAR L)) (EXFLOBE (CAR L))))
(DOUBLE_LIST (CIR L)) )

(EXPR (LaMEDIA (L)
(COND ((NULL L) NIL)
(T (CONS (IHMFLODE
s (AFFEND
(EXPLODE (CAR LI7?
(ZXPLODE (CaAF L)) ) )
(DOUBLE.LIST (CDFE L)) > ) ) ) )

g
=
-
[11]
waia
-y
M)
"
1
14
(]
in
-
4
>
Al
(%]
1
m
-



J=EIIV CLET.
(namME aCHt
FHONE
5321234
CREL_RTE
fARAA
DORDERS
(426 231) )

.~ DEL 8§ T
SO ENDADF_LEVEL -0~
iNaME ACHME

FHONE

5321234

CRED_RTG

AAA

ORDERS

(424) )

.F apA 7/ CH™ BAD /7 1 T
$ <<< 1 CHANGES i3>

{RAD ORIIERS (424))

L2 D IR 148 £ ST
iHAME ACHME
FHONE
321234
CREI_RTG
BAD
ORI'ERS
(14B 4323é)

LRZ Im S324321 s RG2S T
LNAME BACHRE

FHONE

(5324321 5321234),

CREDI_RTG

BHALD

JRDERS

(14B 424) )

<END

QUIT OFR FILE?
QUIT

ARORTED

LISF



APPENDIX I

The LEDIT Program Code



FILE: EDJANA 1Isp a1 KARSAS STATE UBIVERSITY VH/SP CX¥5

: THE LISP PROGRAM FOE LEZDIT, A& REAL-TIME LISP? EDITOR.

(DEFUN = (S1 S2) (EQUAL S1 s52))

(CEFOUN 6T (X Y) (GREATERP X 1))

(CEFUN LT (ARG ARG2) (LESSP AEG1 ARG2))

(DEFUR LE (ABG1 ARG2) (OB (LT ARGT ARGZ) (= ARGT ARG2)))}

(CSE1¢ LITEEALC '3)

(SBTQ *USER_COMMAND* ¥IL)

(DZFUN LEDIT PEXPR (ARGS)
(PROG (ATOM_NASE PROPERTY_NAME

*EXPEESSION®*
*EDIT|*
SLEVIL*
*EDIT_POSITICHS*
*ORIGINAL_BXPRESSIONS*
*STORED_EXERESSICNS*
*ATCN_MNAMES*
*PR0P_NA ITS*
*RPT_CND*
*BUFFERS*
*LIST_DELINETER® *CAD_DELINETEE®)
{SETG *ORIGINAL ZXPEESSIONS* NIL)

(SETQ *EDIT_POSITIONS* SIL)
(SETQ *ATCM_NANES® NIL)
(SETQ *PROP_BANES®* NIL)
(SETQ *BUFFERS* FIL)
(SZTQ *EXPEESSICHN® *=DONE=)
(SETQ *LIST_DELIMETER* )
(SBTQ sCMD_DELINZTESR® *ENDCND)

{SETQ *STCRED_EXPRESSIOKNS* BInL)
{CO¥D {({= (1LEBGTE AEGS) 0)
(RSTURN (ERPOR_MESSAGE NIL 'TCC_FEW_ARGUMENTS))))

(SETQ ATOM_BAME (CAF BARGS))
(COND ((NSULL (CDE ARGS)) (SETQ PROPERTY_KAM4E RIL))

(T (SETQ PROPERTY_NAME (CADR ARGS))))
LCCP .
(EDIT_¥EW_SEXPR ATON_YNAME PROPERTY_YNANE)
(CORD (( = *EXPRESSIQN* '=DONE=) (RETURN 'LISP)))
(€0 1coP) ) )

(DEFON EDII_KZIW_SEIPR (ATON_NAME PROPERTY_NIME)

(SET¢ *STORED_EIPRESSIORS* (CORS *EXPRESSION#* *STORED_EIPRESSIONS®*))

(STTQ *EXPRESSICN® (EECFEZETY_LIST_TO_EDIT
ATCN_NAME PROPERTY_NANE))
(COSD ((NULL *EIPRESSICR*)
(EREOE_MESSAGE KIL 'NO_PROPERTY_LIST_FOUKD)
(S2TQ *EXPRESSICN® (CAE *STORED_EXPRESSIONS#*))
(SETC *STORED_ZXPEESSIONS* (CDR =STOEED_EXPRESSIONS®)))
(T (INITIALIZE_EDIT_MARKERS)
(PROG (CCMMAED)
Lo0?
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(SETQ COMMAND (READ))
(COND ((= COMMAND 'END)
(EED)
(EETORN (BRESTORE_EDIT_BARKERS)))})

{PROCESS COEEARD)
{Go 1LooP) ))))

(CEFUN PROPEETY_LIST_TO_EDIT (ATCN_NAME PROPERTY_NANE)
(COND ({NULL PRCPERTY_NAMF) ATON_RANE)
(T (PIND_PROPERTY ATON_NAKE PROPERTY_NAME))))

(CEFON PINL_PRCPERTY (PROPERTY_LIST PROPERTY)
(COND ((NULL (CDR PROPERETY_LIST)} NIL)
((= (CADR PROPEETY_1IST) PEOPERTY) PROPERTY_LIST)
(T (FPIND_PROPERTY (CODR® PROPEETY_LIST) PROPERTY))))

(DEFUN ERROR_MESSAGE (ARG MESSAGE)
(PRINC 'a<<< @)
{CORD (ARG (PRISC ARG) (PEIBRC 'd 3)))
(PEINC MESSAGE) (PRIEC ‘2 >>>2) (IERPEI) )

{DEFDS INITIALIZE_EDIT_BARKERS ()
{SETQ *OEIGIBAL_EIPEESSIONS* (CONS *EXPRESSION* *ORIGINAL_EBIPRESSIOHS®))
{COBD ((NULL PROPERIY_NANE)
(SETQ *EXPRESSION® (COPY (CDR ATOHN_EANE))))
(T (SEIQ *EXIPRESSION=
({COPY (APPEND (LIST (CADR *EXPRESSION®))
{LIST (CADDR *EIPRESSIOE#)))))})
{S27Q *EDIT_POSITIONS* (CCNS '=TOP= *EDIT_POSITIONS*))
(SETQ *LEVEL* *EYXPRESSICE®)
(SETQ *EDIT|* *EXPRESSICN®)
(SETQ *ATOM_BAMES® (CCNS ATGH_NAME *ATOM_NANES*})
(SETQ *PROP_NAMES®* (CONS PROPERTY_NAME *PROP_NANES*)))

(CEFUN COPY (1)
(COND ( (ATGE 1) L)
( T (COFS {(COPY (CAR 1))
(COBY (CDE 1)} )))}

(LEFUN Z¥D ()
(PECG (ENL_COMHAND)
LCOP
(PRINC '3QUIT OR FILE?3) (TERPRI)
{SETQ E3D_CCMHAND (READ))
(COED ( (MEXBER END_COMMAND *'(QO0IT PILE))
(RETURN (EVAL (LIST SND_CONNAND)))))
(GO LOQE})})

(DEFUN QUIT () (PRINT 'ABORTED))

(LEFUS FILE ()
(PRISC '2DC YOU WISH 10 PIACZ IN A FIL272) (TERPII)
(FRIEC '3TYPE YEZS OR NC&) (TERPRI)
{COND {(= (READ) 'YES) (READ) (TEZRERT)})
(SP (COXD (PROPERTY_NANE



FI1E:
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(DELETE_FROPERTY ATOM_NAKE PROPERIY_NAME)
(PUTPROP ATICH_NANE
(CADE *EIPRESSION®)
(CAR *EIPRESSION®)))
(T (RELACD ATCM_NAKE *EXPRESSION*)))))

{(CEFUN DELETI_PROPERTY (ATCM FEOFERTY)

(RPLACD (CAR *OBIGIBAL_EXFRESSIONS*)
{CDDDE {CAR *ORIGINAL_EIPRESSIONS®))))

(CEFJUX RESTORI_EDIT_MARKERS ()

(SETQ "DBIG.LIIL EXPRESSICHNS* (CDR ‘ORIGJJH. _EXPRESSICNS¥))
(SETQ *ATOX_ YAMES* (CDR *ATOYM_HWAMNZESH))
(SETQ 'CPRDP_!ABB* (CDR *PROP_!IH!S'))
(RESTORE_*EDIT_FOSITICNS®*)
(SETQ *EIPRESSION®* (CAR *STORED_ZXPRESSICNS®))
(SETQ *STORED_EIPRESSIONS* {(CDR *STORED_EXPEESSIONS*))
(COXD {{= (CAR *EDIT_FCOSITIONS®*) '=TOP=)

(SETQ *1EVEL*® *EXPRESSION®*)

(SEIQ *EDIT|» *EXPRESSION®))

(I (SETQ *LEVEL* (CADE *EDIT_POSITIONS®))
(SETQ *EDIT|* (CAR *EDIT_POSITION3*)}))))

(CEFUN RESTORE_*EDIT_POSITIONS* ()

(COBD ((= (CAR *EDIT_FOSITIONS®) '=T0P=)
(SETQ *EDIT_POSITIONS* (CDE *EDIT_20SITIONS®}))
(T (SETQ *EDIT_POSITIONS*
(CDDR *EDIT_POSITIONS*))
(RESTCRE_*EDIT_FOSI-TIONS*))))

(LEFUY PROCESS (COXNHAND)

{(CO%D ( (MEMBER COMMAND *USER_COENAND*) (COMMAND))
((= "EELP COMEAND) (BELP (READ)))
{(= "Z COMMAND) (SP *EDIT|*) T)

({= '"EDIT CONEAND)
(SDIT_NEW_SEXER (READ) (READ)))

((= "DEPCED CONNABD)
(PRINC '@——- ENIZF USER CONMAND NANE: @)
{TEBFRI)
{DEFCYD (READ)))

{{(= "RPT COMNAND) (SETC *RPT_CMLD* (GENSYN '33*3!))
(LEPCHD *RPT_CMD=)
(FPT_USER *RPT_CHD* (RZAD)))

{{= 'CH_CMD_DZLIM COMHAND)
(S2TQ *CMD_DELIMETER* (READ))
{(PEINC '3—- COMMAED DELISETER NOW: a)
(PRINC *CHD_DELIMETER*) (PRINC 'd ---3) (TERFRI))

((= "CH_LIST_DELIE COENAND)
{SETC *IIST_DELINETER* (READ))
(PRINC 'd——- *LIST DELIMETER* 50W: 2)
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(PRINC $LIST_DEZLINETER*) (PRIKC '@ --——a) (TERPZI))
((= 'EEX COMMAND) (BENOVE (RZAL) (REZAT)))
((= 'REPL CONMMAND) (REPLACE (READ) (READ) (RZAL)))
((= "CISPLAY COMNAND) (DISPLAY_BUFFER_FAMES))
((= 'CONTENTS CONMAND) (DISPLAY_BUFFER_CONTENTS (BBAD)))
{{= "UN CCMEAND) (UNGRQUP))

{{(= *"08* CONMAND)
(REPEAT 'UN® '%))

{((= (FIRST_N 2 (EXPIODE CONMAND)) '(U W)
(REPEAT 'UNGROUP (MAKE_NUNEER (CDDE (EXPLOLE CONEAND)))))

((= 'G (CAR (EXIPLODE COMNAND)))
{GROJP (NUMBER_CF_REPETITIONS)))

((= *DEL COMMANI} (LELETZ]))
((= *DEL* CCMMAND) (DELETE_N '®))

{(= (FIRST_N 3 (EXPLODE COMMAND)) '(L E L))
(DELETE_N (MAKE_NUMBER (CDDDE (EXPLOLE COMMAND)))))

{{= "I2 CONMAND) (INSERT_APTER| (ARG_LIST (READ))))
{(= *"IE CCMMANL) (INSERT_BEFORE| (ARG_LIST (READ))))

((MEMEER (CAR (EXELCDE COMMAND)) ‘(R L U D))
(REPEAT (CAR (EXPLODEZ COMMAKTD))
(NUXBZR_OF_REPETITIONS)))

((= *'CH COMHNAND)
(CHABGZ_¥ (AEG_LIST (READ))
(ABG_ILIST (READ)) (READ)))

((= "CBEl COXMAND) (CEANGE_N (LIST (CAR *EDIT|*))
(ARG_LIST (READ)) (READ)))

((= '"CHATONM COMEAND)
(CHANGE_ATOM (CAR (ARG_LIST (REAL)))
{(CAR (ARG_LIST (BEAD)))
(CAR (ARG_LIST (READ))) (READ)))

({(= °"CHATCE| CCMMANI) (CHAWGEZ_ATOM (CAF *EDIT|*)
(CAR (AKG_LIST (READ})))
(CAE (ARG_LIST (READ)))
(READ) ))

{(= 'CHSTR CONMAND) (CHANGE_STE (CAR (ARG_LIST (KEAD)))
(CAR (ARG_LIST (READ)))
(REAL)))



FILE: EDJAE

(CEPOY ARG_L
(EROG

3 LISP A1 KARSAS STATE UNIVERSITY VM/SP CHS

(= 'F CONNARD) (FIND (ARG_LIST (EEZAD))))
((='s COENAND) (BACK_TO_SIART))

{(= "TOP  CONNAND) (TOP))

(T (ERROR_MESSAGE COMMAND 'ILLEGAL_COFNAND))})

IST (AEG)

(1) |
(SETQ 1 NII)
10CP

(COND ((= ARG *LIST_DELIMETER®)

(COND ((BOLIL L) (RETURN (LIST KIL)})
{ T (RETURN 1)))))

(SETQ L (APPEND L (LIST ARG)))

(SEIQ 2RG (REAL))

(60 LOOE)) )

(DEPON REZPEAT (COMMAND N)

{FROG

(SEFOK BOUMBE

(COURT DOCHD)
(COND ((O2 (NOT (1EGAL_NUMBER_ARG 1))
{= B 0)) (RETURN NIL)))

(SETQ COUNT 1)
{SETQ DOCMD (EVAL (LIST COMMAKD)))
(COND ((BULL DOCMD) (BETURN (EREOR_MESSAGE 0 'COMELETED))))
100P
(COND ((AED (= ¥ '"#) (BULL DOCHD)) (RETUEN 1))

(T (COED ((= ¥ CODNT) (RETUFE T))

(T (COND ((NULL DOCXE)

(RETURS (EBROR_MESSAGE (SUB1 COUNT) °"COMPLETED)})}))))
(SETQ COUNT (ADD1 CCUNT))
(SETQ LOCKD (EVAL (IIST COMMAND)))
(GC 1CCP)))

3_OF_REPEZTITIONS ()

(MAKE_NRUZBER (CDR (EXPLODE COEMAND))) )

(DEFUN 3K¥UN

(DEFUN 3KDIG
(CORD

{§) (RNUN3 W) (MRATCH))
(5}
(=38 1)

-
—
o

.n-u?d-
-4 BB R-R 8§
un
-

S e e, g, P
nan
=2
QuUWOdais b=
P S Y T fr Tt et e

— g g

))

(CEFUN XAKE_NUMBER (STQR)

(PROG

{COUNT SUY)
(COED ((NULL STE) (BETURR 1)))

(COND ((NOT (DIGP (CAR STR))) (RSTURN (CAR STR))))
(SETQ COUWT (DIFFERENCE (LENGTH STR) 1))
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(SETQ SOM (TIMES (MF#O¥ (CAR STE))
(EXPT 10 COUNT)))
1coP
{COND ((= COUNT 0) (RETORK SOM)))
(SETQ STR (CDE ST3))
(COND ((YOT (DIGP (CAR STR))) (RETURN (CAR STE))))
(SETQ COUNT (SUE1 CCUNT))
(SETQ SUN (PLUS SOUA
{TIMES (MXNOM (CAR 5T3))
(EXPT 10 CODNT))))
{GC LCCR)))

(CEFUN DEPCMD (NANME)
(FROG (PEOGEAM CMD DESCEIPTION)
(SETQ #USZE_COMBAND* (CONS NAME *USER_COMMANI®))
{SETQ DESCRIPTION (USEE_DEF))
(SETC EROGRAM (LIST 'DEFOUN NANE ' {)))
1coP
(CO¥D ((FOULL DESCEIFTION)
(RETURS (EVAI PROGRAH)}))
(COND ((= (CAR DESCEIPTION) 'Ia)
(SETQ CND (APPENDM
* (INSERT_APTER |)
(ARGUMENTS) ) ))
{(= (CAR DESCEIPTION) 'IE)
(SETC CED (APEENDH
' (INSERT_BEFORE()
(ARGIMENTS) )))
(= (CAR DESCEIPTION) °'CE)
{SETQ CND (APPENDN
' (CHANGE_Y)
{ARGUNEYTS)
(ARGUMENTS)
(HOVE_OVER)
(LIST (CAR DESCEIPTION))
: (ECVE_OVEE} }))
{(= (CAR DESCRIPTIOF) °'CH|)
(SETQ CAD (AEPENDH
' (CHANGE_YX)
(1LIST ' (CAR *EDIT|#))
(ARGUMEXTS)
(MOVE_OVER)
(LIS® (CAR DESCRIPTION))
(MOVZ_OVER) )))
{(= (CAR DESCRIPTION) 'CHATOH[)
(SETQ CND (AEPENDA
' (CHARGE_ATOH)
(IIST ' (CAR *EDIT|%))
(1IST (LIST 'CAR (CAR {ARGUMENTS))))
(LIST (LIST "CAE (CAE (ARGUXENTS))))
(ECVE_OVER)
(1IST (CAR DESCRIFTION))
(¥QVZ_OVER))}))
{{(= (CAR DESCRIPTIOR) 'CHATON)
(S270 CHD (APPENDK
' (CHANGE_ATON)
(LIST (LIST 'CAR {CAE (ARGUMENTS})))
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(LIST (LIST 'CAR (CAR (ARGUMZK1S)}))
(LIST (LIST 'CAR (CAR (ARSUMENTS))))
(MOVE_OVER)
(LIST (CAR DESCRIDTICN))
{MOVE_OVER))))
{((= (CAR DESCRI®TIOR) 'CESTR)
(SETQ CHMD (APPERDR
* (CHANGE_STR)
(LIST (LIST *CAR (CAR (ARGUMENTS))))
{iIST (LIST *CAR (CAK {ARGUMZETS))})
(MOVE_OVER)
(LIST (CAE DESCZIFTION)) (MCVE_OVER))))
((= (CAR DESCRIPTICH) !F)
(SETQ CED [(AEPEWDY
' (FIRD)
(ARGUNERTS))))
{ (SEMBER (CAR DESCRIPTIOB) ' (EELP ELIT DEPCMD BET })
(RETURN (BRROR_NESSAGE (CAR DESCEIPTION)
'NOT_ALLGWED_IN_DEPCAD)))
( T (SETQ CMD (AEPEED ' (PROCESS)
(LIST (LIST 'QUOTE (CAR DESCEIPTION)))))))
(SETQ FROGEAM (APFEND PREOGEAN (LIST CHI)))
(MOVE_CVER)
(G0 1GOP) ))

(DEFUN USER_DZF () (PRINT '(ENIER NAME DEFN)) (PROG (A3G 1IS)
(SEI0 ABG (READ))
(SETQ IS (CONS ARG NIL))
LCOF
{SETQ ARG (READ))
(CORD ((= ARG *CHD_DELIMETEE*) (EETURE LIS)))
(SETQ LIS (APPEYD LIS (LIST 11G)))
{60 1L00P)}))

{DEFUF ABGUMERIS () (LIST (LIST °*COPY (LIST 'QUOTE (GET_ARGS)))))

(DEFUN GET_ARGS ()
(PRGG (ARG L1IS)
{NOVE_OVER)
(SETQ ARG (CAE DESCEIETICH))
(NOVE_OVER)
{SETQ 1IS (CONS ARG NIL))
100P
(SETQ MG (CAR LESCFIPTION))
(COND ((= ARG *1IST_DELINETER*) (EETURN LIS)))
(BOVE_OVER)
(SETQ LIS (APPEND LIS (LIST AKG)))
(€0 LOOP)))

(LEFUF HOVE_OVER () (SEITQ DESCRIPTIOFN (CDR DESCRIETION)))

(DEFOF RPT_USEF (COMNAND N)
(PR0OG (CCUNT DOCND)
(CORD ((= § '#)
(RETURN (EREOB_MESSAGE N "NOT_ALLOWED_WITH_RPT)))
((RCT (NUREERF H))
(RETUBN (ERBOR_MESSAGE ¥ '"ILLEGAL_ARGIMENT)))
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(= ¥ 0) (RETURN O (ERROB_SESSAGE 0 *CONPLETED))))
(SETQ COONT 1)
(SETQ DOCND (EVAL (IIST COMMAND)))
(COND ((BULL DCCMD) (RETURN (ERROR_NESSAGE O '"COMPLETED))))
100P
{COED {{A¥D {= § '$) (BULL LOCED)) (RETURN T))

{T (COMD {((= §F COUNT} (RETUEN T))

(T (COWD ({NOLL DOCHI)

(RETURN (ERRCR_KESSAGE (SUB1 COUNT) 'COMPLETED))}})}))
(SETQ COUNT (ADD! CCONT)) .
{SETQ TOCMD (EVAL (LIST COMMAND)))

(6C LECP) ))

(CEFUN REIXOVE (BUFFER_NAME ¥)
(FROG ()
(COSD {(¥OT (LZGAL_BUMBER_2RG 1))
(RETURY WII))
((= B '%) (SETQ B (LENGTE *EDIT|%)))
((= ¥ 0) (EETUBN (ERROB_MESSAGE ¥ 'ILLEGAI_ABGUAENT)))
({307 (MESBER BUFFER_NANE *EUFFERS*))
(SETQ *BUFPERS* (CONS EOPFER_NAME *BUFFERS*®))))
(RETURS (PUTEEOP BUFFER_NANE
(COPY (APPEND (GET EUFFER_HNAEEZ °*CONTENTS)
(GET_LINES_FCE_BUFEFER
BUFPER_N24E N)))
*CONTENTS)}))

(DEFUS GEI_LINES_FCB_BUFFEE (BUFFER N)
(FROG (CCUHT 1)
(SETQ COUNT 1)
(SETC 1 (1iST (CAE *EDIT|%)))
1coP
(SETQ COUNT (ADD1 CCUNT))
(CO¥D [{OR {NULL (DELETE])) (LT ¥ COCNT))
{ZRPOR_BESSAGE (SUB1 CCUNT) 'CEANGES)
. (E2TUER 1))}
(SETQ L (APPEND 1 (LIST (CAR *EDIT(*))))
(6o 10CP) )} .

{CEFUN EEPLACE (BUFFER_NAME ¥ STIRT)
(EEOG (BUFFER)
(SETQ EOFFER (GET BUFPER_NWAME 'CONTENTS))
(CCED ((NU1L BUFFEE)
{RETURY (SRECR_HESSAGE KIL *NULI_BUFFEER)))
({(30T (LEGAL_NUMBZR_ARG N)) (RETUFN RIL))
{(OR (NOT BUMBERF START) (LE START 0))
(SETURY (ERROR_MESSAGE START 'TLLEGAI ARGUNENT)))
({(= ¥ 's) (SETC N (ADD1 (MIBUS (LENGTE
(GET BUFFER_BNAME
*CONTENTS))
START))))
({= ¥ 0) (RETUBN (ERROB_MESSAGE 0 'ILLEGAL_ARGUAENT)))
((GT START (LENGTH (GET BUFFER_NAMNE 'CCNTENTS)))
(RETURN (ERRCE_MESSAGE START 'BEYONI_END_OF_SUFFER_COKTENTS))))
(IKSERT_APTER|
(COFY (FIEST_N § (SARK_START START
(GET BUFFER_NANE
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'CONTERTS)))))))

(DEFUE MARK_START (5 L)
{CONT ((= 8 1) I)
((SULL 1) L)
(T (BARK_STAET (SUE1 N) (CDR L)))))

(CEFUY LISPLAY_EUFFE2_NAMES () (EEINT *BUFFERS®))

(CEFUN DISPLAY EUFFER_CONTENTS (EUFFER_NAME)
(PRINT (GET EUFFER_WAME 'CCNIENIS)))

(DEZFUS DELETE_Y (¥)
(ER0G (COUNT)

(COND ((NOT (LEGAL_BUMBER_ARG N)) (B3210a¥ KIL))

((= ¥ *$) (SETQO N (LENGTH *EDIT|%)))

(= ¥ 0) (EETURN (ERROR_HESSAGE 0 *ZERO_ARGUMENT))))
(SETQ COINT 1)
LCCP
(COND ((LT ¥ COUNT) (EETURN T))

((OT (DELETE|))

(RETUERN (ERROR_MBSSAGE CCONT *DZLETICES))))

(SETQ COUNT (ADL1 CCUNT))
(G0 LOCP)))

(CEFUM DELETE| () (COND ((L) (RPLACD *EDIT{* (CDDR *EDIT|¥))
(COND ( (AT_EXD_OF_BDIT_LIST)
(ERROE_MESSAGE NIL 'EXD_OF_LEVEZL))
(T (R)))
{(0) (EPIACA *ZDIT|* (CLAR *EDIT|*)) .
(CORD ((AT_BOTTOS_LEVEL)
(ERROR_MESSAGE NIL 'AT_BOTTCN_LEVIL))
(T (D))))
(T (SETQ *EDIT(* (CDR *EDIT|%))
(SETQ *EXPRESSICN* *EDIT|*)
{SETQ *LEVEL* *EDIT|%) ))}

(DEFOE GEOUR (W)
(CORD ((NOT (LEGAL_KUMBER_AEG H)) NIL)
(T (COND ((= N '*) (SETQ ¥ (LENGTH *ELIT|%))))
(CCHD ((AT_BEGINKING)
(ERECR_MESSAGE HIL 'FIRST_SEXPR_OF_LIST))
{({(= ¥ 0) (EREOE_MESSAGE NIL 'ZERO_ARGUNZET))
((1T (IZNGTH *EZDIT|*) 3)
(ERRCE_NESSAGE N 'GT_LENGTH_OF_LIST))
{ T (RPLACA *EDIT|* (FIRST_N N *EDIT|*))
(RELACT #*EDIT)*
(ALI_BOT_FISEST N *ZLIT|%)) )))))

(CEFUR AT_BEGINNING () (= *EDII|* *ZIPRESSIOR*))

(CEFGN LEGAL_NINBER_ARG (N)
(COND ((OR (A¥D (NUMBERP N) (LT N 0))
(ABD (NOT (NUMEZEP ¥)) (NOT (= ¥ '%))))
(ERRCE_MESSAGE ¥ 'ILLEGAI_ARGUAENT))
(T I)))
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(CEFUN UNGROUP ()
(COND ((ATOHM (CAR *EDIT|*))
(EEROR_MESSAGE HIL °CANFOI_UNGROUP_ATICH))
((AT_BEGIRNING) (CHABGE| (CAR *EDIT|%*)))
{I (FNCCHC (CAR *EDII|*) (CDR *EDIT|¥*))
{COWD ((L) (SPLACD #EDIT|* (CADR ®*EIIT}*)) {B))
{{m (RELACA *EDIT|* (CAAR *EDII|*)) (D)) ) )} ) )

(DEPUS UN* ()
(COND ( (ATOM (CAR *EDIT|*))
{RETUEE NIL))
( (AT_BEGIN¥ING) (CEANGE| (CAR *EDIT|#)))
(T (¥CONC (CAR *EDIT|*) (CDR *ZDIT|#))
(CCHD ((I) (RELACD *EDIT|*# (CACR *EDIT|*)) (R))
({U)  (RPLACA *EDIT|# (CAAR *EDIT|®) (D)) ) ) ) )

(CEFUY INSERT_AFTER| (INSERTION)
{COND ((NULL INSERTION) {(ERROR_MZISSAGE NIl 'NO_INSERTIOKS))
( T (NCONC INSERTIOF (CDE *EDITi*))
(RPLACD #EDIT{* INSERTION}}} }

(IEFUS INSERT_ZEFORZ| (EIBSZRTICH)
{COND ((NOULL INSERTION) (EBROR_MESSAGE NIL 'NO_INSZRTICHS))
{T (COND ( (L) (IBSERT_AFTEE| INSERTION) (R))’
{(0) (BCONC INSERTION (CAR *EDIT|¥))
(RELACA #*EDIT|* INSERTION)

(D) )
(T (NCONC IHSERTICN *EDIT|¥)
{SETQ ®ELIT|* INSEETION)
(SETQ *EXPRESSION* *EDIT|*)
{SEIQ *LEVEL® *EDITI*})))))

(JEFUY 2 () .
(COND ((AT_Z¥D_OF_ErLIT_IIST} XIL)
(T (SSTQ *EDIT|* {B_MNOVE)) )} )

(CEFUN R_MCVE () (CLR *EDIT}*))
(CEFUN AT_END_OF_EDIT_LIST () (NOLL (CDR *EDIT|*)))

(CEFUN 1 () :
(COED ({(AT_START_CF_SCIT_LEVEL) NIL)
( T (SSTQ *EBDIT|* (L_MOVE)) ) ))

(LEPON AT_START OF_EDIT_LBVEL () (= *ZDIT|* *LEVEL®))

(CEPUS L_NOYE ()
(ALL_BOT_FIRST
(SUB1 (DIFPERENCE
(LENGTE *LEVEL®)
(LENGTE *EDIT|*) ))
*LEVEL* ))

(CEFOR ALL_BUT_FIEST (% 1)
{COXD ((EULL L) 3IL)
{(= ¥ 0) 1)
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{ T (ALL_BUT_PIRST (SJB1 ¥) (CDE 1)) }))

(DEFON T ()
(COBD ((AT_TOP_LEVEL) BKIlL)
(T (RESET|) (RESET_LEVEL)
(SETQ *EDIT_FOSITIOES#*# (CDLCR *EDII_POSITIONS*)) T )} ))

(DETUN AT_TOP_IEVZIL () (= (CAR *EDIT_PCSITIONS®*) '=1T0P=})
{DEFUB RESET! () (S2TQ *EDIT|* (CAR *EDIT_POSITIONS#))
(CEFUR RESEI_LZVEL () (SETC *LEVEL* (CADR *EDIT_PCSITICUS®)))

(LEFOY T ()
{CO¥D ((AT_BOTTCM_LEVEL) NIL)
(2 (SETQ *EZDIT_PCSITIONS® (CONS *LEVEL* *EDIT_20SITIONS*))
(SETQ *EDIT_POSITIONS* (CONS *EDIT|* *EDII_POSITIONS*))
(NEW_LEVEL) (¥BW{) T) ))

(DEFUY AT_BCTTCM_LEVEL () (ATOE (CAR #*EDIT|#*)))
(DEFUON NEW_LEVEL () (SETC *LEVEL#® ( CAR *EDIT|* }))
(CEFUN NEW| () (SEIQ #EDIT|* (CAF *EDIII™)))

(DEFOSN 107 ()
(CORE ((0) (TCP))))

(CEPUF EACK_TO_START ()
(PEOG ()
(TcE)
100P
(COND ((SOLL (L)) (EETUER T)))
(GC LOOR) ) )

(DEFDS CEABGE_N (KEY CEANGES W)
{PRCG (CCONT COPY_CHARGES)
{COSD ([([¥DLL CHANGES)
(BETURN (ERBOB_MESSAGE HIL 'NULL_CHANGES))))
(CORD ((20LL KEY)
(EETUEY (ERROR_MESSAGE NIL 'NULL_KEY))))
(CCED ((BOT (LEGAI_EJMBER_BRG N)) (RETUEN NIL))
((=§ "*) (SETQ N (LENGTE *EDIT|%))})
{(= ¥ 0) (EETJRN (EREGE_MESSAGE 0 'CHANGES))})
(SETQ COUNT 1)
100P
(SETQ COPY_CHANGES (CCPY CHANGES))
(COND ((OR {LT N COONT) (NOT (LCCATE_NEXT KEY)))
(ESTURN (EREOR_MESSAGE {SUB! COGNT) ‘CHANGES))))
(EEPEAT ' (R) (SUB1 (LENGTE EZY)))
(NCONC COPY_CHANGES (CDR *EDIT|%))
(REPEAT * (L) (SUB1 (LENGTH KEY)))
{(COND ((L) (EFLACD *EDIT|* COPY_CHANGES) (R))
((0) (RPLACA *EDIT|* COPY _CHANGES) (D})
{ T (SBTC *EDIT|* COPY_CHANGES)
(SETC *EIPRESSION® *EDIT|%)
(SETQ *LEVEL* *EDIT}*)))
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(SETQ COUNT (ADD1 CCUNT)) (GO LOOP)))

(DEFU3 CEANGE{ (CHANGES)
(COND {(FULL CHANGES) (ERBOR_MESSAGE NIL 'NC_CEANGES))
( T (BCONC CEABGES (CDE *EDIT|%))
{COSD ((L) (RELACT *EDIT|* CEANGES) (B))

((0)  (RELACA *EDIT|* CEANGES) (D))

(7T (SETC *ZDIT]* CHANGES)
(SETQ *EXPRESSION® *ELIT|*)
(SETQ *LEVEL* *ELITI*))) ) ) )

(CEPUN CHANGE_JT0F (ATM OLD NEW ¥)
(PRCG (SZW_ATOH CEE)
(COND ((NOT (AFD (ATOM ATE) (ATON OLD) (ATOM NEW)))
(RETDEN (ERFOB_MESSAGE RIL 'AZGOMENT_ NOT_ATON)))
((OR (NUIL ATP) (BOLL OLI))
(EETURN (ERSOR_NESSAGE NIL 'S0IL_ATOX/SUBATOHN))))
(SE2TQ NEW_ATOX (CHANGED_ATOM ATM OLD HEW))
(SETTC CHK (MARE_NUMEER (EXPLOLE NEW_ATON)))
{COSD ((YUMBERP CHK) (S2TQ NEW_ATON CEHE))
{{= NEW_ATCE ATH)
(RETURN (EREOR_MESSAGE OLD 'NCI_FOUNL)}))
(SETUSS (CEANGE_S (LIST ATN)
(1IST NEW_ATGCH)
¥1r}

(CEFUN NEXTI () (PRCG ()
100E _
(CO¥D ((NULL (Uj) (RETURN NIL))
((R) (RETURN T))
( T (GO LOOP)) )))

(DEPUN FIRST_S (N I)
(COKD ((NOLL i) NIL)
((LZ ¥ 0) HIL)
{ T (CCES (CAR 1) (FIRST_H (SUE1 N) (CIR L)}))) ))

(DEFUR CHANGED_ATCE (2TX CLL NEW)
(IMELODE (CBLIST (EXFICDE1 OLD)
(2XPLODE1 BENW)
{EXEIOLE! aTy)
(EXEICDE ATH))))

(LZFUR EXPLODE1 (ATY)
(FROG (L NER_ATOM) |
(COND ((NUMBERP ATHM) (ESTORN (EXPL_NUM ATH)))
({NULL ATM) (FETURN NIL)})
{SETQ 1 (ZXPLODE ATH))
(SETQ BEW_ATON (IIST (CAR L)))
1coP
[SE7C 1 (CDR 1))
(COXD ((NULL 1) (RETURN NEW_ATCH)})
(SETQ NEW_ATONM (AFPEND NEW_1ToM
(LIST (COSD ((CIGP {CAR 1})
(EKNUM (C3E 1)))
(T (CaR IL))))))
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(G0 LOOP) )}

(LEFUN EXPL_KUN (N)
(COND ((= B 0) BII)
( T (APPEND (EXP1_NUFX (QUOTIENT ¥ 10))
(LIST (REMAINDER ¥ 10))))))

(DEFUN CHLIST (OLD NEZW L1 12)
(COBD ( (NOULL L1} RIL)
((= OLD (FIRST_N (LENGTH OLD) L1)}
(APPEND (EXFLCDEDIG HEW) (REST OLD 12)))
(T (CONS (CAR L2) (CELIST OLD RXEW (CLR L1} (CDE 12)))) ))

(CEFON EXPLOIELIG (L}
{COED ((NULL 1) ¥IL)
(T (APPEND (LIST (CCND ((NUMBERP (CAR 1)) (MKDIG (CAR L)))
(T (CaR L))})
(EXEICLELIG (CDR L)})))))

(DEPUB COUNTATCHS {S)
(CORD {(NOULL S) 0)
{(ATCN 5) 1)
((PLUS (CCUNTATOMS (CAR 5)) (COUNTATOMS (CDR 5))))})

(CEFUN EXPT (N X)

(PROG (COUNT PRCD)
{COND ((= X 0) (RETUEF 1)))
(SETQ COUNT 1)
{SETG EROD B)
L00P v
{COND ({= CCUNT 3) (RETUEN PROL))
(SETQ PROD (TINZS PHOD H))
(SETQ COUNT (ALL1 CCUBT))
{60 1oc?) ))

(CEFUN CHANGEZ_STE (OLD NER N)
(PROG (COURT NEW_ATH)
(COND ((YOT (LEGAI_NUMBER_ARG N)) (RETURN NII))
((= B **) (SEIC B (COURTATOMS *ELIT|*)))
f{= § 0) (RETURN (ERROR_XBSSAGE 0 'CHANGES))))
{SETQ COUNT 1)
Lcop
(COND ((OR (ZND_CF_FIiZ) (LT ¥ COUET))
(RETURN (SOB1 COUNT))))
{COND ((ATOH (CAR *EDIT|*))
(SETQ NEW_ATM (CHANGED_ATOM (CAR *EDIT|*) OLD NEK))
(COND ({NCT (= (CAR *EDIT|*) HES_ATHN))
(CEANGE| (LIST NEZW_ATH))
(SETQ CCUNT (ADD1 COUNT))))))
(COND {(CR (D) (R) (KEXT)) (GO LOOE))}))

(LEFONF REST (SUBSTRING STRING)
(COND ((MULL SUBSTRING) SIRIEG)
(T (REST (CDE SUBSTEING) (CDR STRING))) ))

(CZFON END_OF_FILE ()} (AED (AT_EBD_OF_EDIT_LIST) (RI_TOP_LEVEL)))
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(CEFUR FIND (KEY)
(EROG (FOUNL SAVE LENGTE_KEY)
(COND ((NULL KZY) (EZTURN (EREOE_MESSAGE NIL 'NULL_KEY))))
(SETQ SAVE (LIST *EDIT|* *LEVEL* *EDIT_POSITICNS*))
(SETQ LENGTE_KEY (LENGTH KEY))
(SETQ FOUED BIL)
100P
(COED (POUND (RETOURE T)))
(COND ((0R (D) (B) (NEXT))
{SETQ FCUND (= (FIRST_N LENGTE_KZY *EDIT|*) KEY))
(G0 1LOOP))
{ T (RESET_SAVE)
(RETURN (EZRROR_MESSAGE KEY "NOT_POUAD))) }))

(LEFUN BESEI_SAVE () {SETQ *EDIT|* (CAR SAVE)})
(SETQ *LEVEL* (CADR SAVE))
{SETQ *EDIT_POSITIONS* (CADLR SAVE)) )

(DEFUN LOCATE_REXT (KEY)
{PROG (FOUKNL}

(CO¥D ((WULL KEY) (RETUERX NWILl)))

(SETQ POUED (= (FIESI_N (LENGTE KEY) *EDIT|*) KEY))

LooP

(CORD (PCURD (EETUBN T)))

(Co¥D ((OR (D) (B) (NEXIT))
(SZTC FOUNL (= (FIRST_HN (LENGIE KEY) *EDIT|*) KEY))
{60 1OOP))

{ T (RETOEEF BIL)))))
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THZ DESIGH, INPLEMENTATION, AND USE OF
LEDIT: A REAL-TIME EDITOE FOR LISP

'Programming languages can ke divided
into two categories.

In one category, there is 11ISP;

in the second category,

all the other programming languages!'

Jean Sammett {n

LZDIT is a «collection of LISP functions which enable the
programmer to edit LISP programs and data Lases without ever exiting

from the LISP interpreter.

L comprehensive range of edit commands are inciuded for
implementation. LEDIT provides the user with the same capability
that a conventional text editor provides. In addition, commands are
available whiclk are designed specifically to aid in editing LISP

structures.

Since it 4is simply a relatively small set of LISP functions,
LEDIT can be easily implemented on any LISP system; and the editor

can be used with any lipe-oriented terminal.

Even novice and casuval LISP programmers will find LEDIT easy to
use. When LEDIT is used by the LISP programmer, editing will be
more consistent with tbhe LISP edit structures and more convenient

for the user.

Part 1 of this report is the presentation of the motivation for
the design and implementation of LEDIT. Part 2 is the overview of
the LEDIT desigmn. Part 3 is the detailed analysis of the LEDIT

implementation. Part % is the User's Guide to LELIT.



