










The handling forms of the when-error are evaluated without benefit of special error protection. If
handling forms are specified. when-error returns whatever is returned by the last handling form.
Providing no handling forms effectively says to ignore all exceptions; in this case when-error
returns nil if an exception occurs.

(extn :break-on- errors {form}·) Macro

The macro break-on-errors will override any enclosing when-error and enter a break loop
if an error occurs while evaluating the forms. Continuing from a break loop entered within
the dynamic scope of a break-on-errors behaves like a normal continue. Quitting from such
a break loop. however. causes break-on-errors to return nil (so the handling forms of an
enclosing when-error will not be evaluated in either case).

Both break-on-errors and when-error implicitly set up a catch that is thrown to when an error
is signalled.

Exception Information
As described in this chapter. the variable *exception-info* is at times bound to a value
containing exception information. In order to allow for future extensions or modifications. the
exact form of this value is not defined. Instead. functions are prOVided to allow you to access
the various "fieldsn of *exception-info*. and to construct an exception information value that
is compatible with the accessor functions. It is an error to rely on a specific format for the value
of *exception-info*.

(extn: exception-function &optional exception-info)
(extn: exception-arguments &optional exception-info)
(extn: exception-continuable-p &optional exception-info)
(extn: exception-signaller &optional exception-info)
(extn: exception-symbol &optional exception-info)

Function
Function
Function
Function
Function

Each of the these functions operates on the variable *exception-info* unless exception-info is
supplied (in which case that value is used). Exception-info should of course only be constructed
by calling the function exception-info described below.

The function exception-function returns the symbol naming the error function that was called.
Currently. this will be either error or cerror. though there could be others in the future.

The function exception-arguments returns a list of all the arguments that were passed to the
function named by exception-function.

The function exception-continuable-p returns true if the exception is continuable. and nil
otherwise.
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The function exception-signaller returns the symbol naming the function which signalled the
exception. If the name of the function cannot be determined, then the symbol :unknown is
returned.

If the exception was signalled using a symbol declared by deferror, exception-symbol returns
that symbol. If a symbol was not used in the call by the exception signaller, nil is returned.

It is at this point that the symbol parameter for the error functions becomes useful. If the error
handler wishes to identify or classify an error, the only information available is that which is
actually passed to the error function. Parsing format strings to identify errors would be difficult,
at best. Arbitrarily complex error identification/classification is now possible by associating
whatever information an implementation/application desires with a symbol.

If you need to create your own exception information value, the function exception-info must
be used.

(extn: exception-info Junc arglist signaller continuable?) Function

~
~-

This uses its arguments to construct a value that has the same format as *exception-info*.
Func is the symbol identifying the function that was used to signal the exception (error or
cerror). Arglist is a list of arguments that would be acceptable to June. Signaller is a symbol
identifying the function that caused the exception to be signalled, and continuable? is a boolean
indicating whether or not the exception is continuable.

User Defined Exception Handlers
The system allows you to define and use your own error handling function through the use of a
variable, *exception-hook*, which is initially nil. When non-nil, the value of *exception-hook*
should be an error-handling function (typically a symbol that identifies a function) that takes one
argument.

If *exception-hook* is non-nil, and an exception is signalled, the handler function identified
by *exception-hook* is called with the appropriate exception information value as its argu
ment. While the handling function is executing, *exception-info* is bound to the exception
information value. The handler is always called, even if the error occurs within the scope of a
when-error or break-on-errors. To minimize the risk of infinite recursion, *exception-hook*
is rebound to nil immediately before the user defined error handler is invoked. If this is not
what you desire, you must explicitly reset *exception-hook* within the body of your handler.
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There are three legitimate ways to exit from a user defined exception handler.

(extn:exception-decline) Function

If the handler determines that it does not wish to handle the exception, It should call except1on- "
decline. In this case, the system will proceed with whatever action would have occurred if _,
*exception-hook* had been nil when the exception was originally signalled.

(extn:exception-continue) Function

If the exception is continuable, the handler may correct the error that caused the exception and
then call exception-continue to continue the computation that signalled the exception. An
error will be signalled if exception-continue is called when the exception being handled is not
continuable.

(extn: exception-quit &optional exception-info) Function

The effect of calling exception-quit within an exception handler is to throw to the nearest
exception handling form (such as a when-error or break-on-errors). If you want your handler
to throw a value other than *exception-info*, use exception-info to construct an exception
value and pass that value as the optional argument to exception-quit. Note that the Lisp top
loop executes under the "protection" of a break-on-errors, so that there will always be an
active handler to throw to, even if you have not explicitly provided one. ~

An error is signalled if either of the functions exception-decline or exception-continue is
called outside the dynamic extent of an exception hook function. The function exception-quit
may be called at any time to throw to the nearest enclosing error handler.

Exception Messages
(extn: exception-msg &optional exception-info) Function

The function exception-msg returns a string containing the complete message that was (or would
have been) printed for the current exception. If called from a break loop or user-defined exception
handler, the message is the one for the exception that caused the break loop or handler to be
entered. If exception-msg is called in the handling forms of a when-error, the message is for
the exception being handled, even though the exception environment has been exited.

This function is useful both in an interactive mode, where it can be used to determine why a
break loop was entered, and programmatically, where user-defined handlers can use it to report
the appropriate condition.

The function exception-msg uses the current value of *exception-info*, unless the optional
parameter exception-info is supplied. When supplied, it must be an exception information value
constructed with the function exception-info.
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Error Handling Example
The following is a short transcript of a session that demonstrates these error features.

1 LISP [USER:] > (require "exception")
"exception"
2 LISP [USER:] > (use-package 'extn)
T
3 LISP [USER:] > (deferror my-error "I made a -A mistake. II

:continue-format "Forget it.")
MY-ERROR
4 LISP [USER:] > (error 'my-error 'bad)

I!!!! Error: I made a BAD mistake.
Condition signalled in INTERPRETER::LAMBDA-PUSH-FRAME

Entering the debugger
6 DEBUG (1) [USER:] > !q
6 LISP [USER:] > (cerror 'my-error "little")

I!!! Continuable error: I made a little mistake.
Condition signalled in INTERPRETER::LAMBDA-PUSH-FRAME

(defun my-error? ()
(if (eq (exception-symbol) 'my-error)

"Shame on me."
"Shame on you. II»

(when-error
(error 'my-error 'bad)
(format nil II-A-%But it's OK. I fixed everything."

(exception-msg»)
! I!!! Error: I made a BAD mistake

Condition signalled in: INTERPRETER::LAMBDA-PUSH-FRAME.
But it's OK. I fixed everything.

If continued: Forget it.
Entering the debugger
1 DEBUG (1) [USER:] (1) > !c
NIL
8 LISP [USER:] > (when-error (error 'my-error 'bad)
8 LISP [USER:] > (exception-symbol»
MY-ERROR
9 LISP [USER:] > (when-error (error "Your error.")
9 LISP [USER:] > (exception-arguments»
(nyour error. II)
10 LISP [USER:] >
10 LISP [USER:] >
10 LISP [USER:] >
10 LISP [USER:] >
MY-ERROR?
11 LISP [USER:] > (when-error
11 LISP [USER:] > (error 'my-error 'bad)
11 LISP [USER:] > (my-error?»
IIShame on me. II
12 LISP [USER:] > (when-error
12 LISP [USER:] > (error "Your error.")
12 LISP [USER:] > (my-error?»
"Shame on you."
13 LISP [USER:] > (when-error (error 'my-error 'bad»
NIL
14 LISP [USER:] >
14 LISP [USER:] >
14 LISP [USER:] >

Extensions 187



188 Extensions

Notes



Index

a
............................................................... 21,22

, 76,77
, 76,77
,<0 .••..•.•••...•••......••.......••••••••••••..•.••••.•.•.••••.• 76,77
<, execution monitor command 151
<, stack browser command 154
=> 90
=>examples 93, 95, 96
!> debug listener macro 162
>, execution monitor command 151
>, stack browser command 154
!? inspect'listener macro 157
! - debug listener macro 161
c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 76,77
Abort, execution monitor command 150
!abort inspect listener macro 158
!abort listener macro " 158
absolute file name 173
active , 27
:after trace option 165, 167
:all-gettable option to define-type 87
:all-initable option to define-type 87
:all-settable option to define-type 87,91
apply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40, 168
apply-method 101
!arg debug listener macro 162
arg function (: debug) 162
*args* variable (:debug) 164
argument type symbols for non-Lisp routines " 127
arguments to non-Lisp routines 125, 126, 127, 128
array 48
array creation " 129
array parameters to non-Lisp routines 128
array specifier for non-Lisp routine arguments 128
arrays, Fortran 142
arrays, in C 135

Index 189



arrays in Pascal 140, 139
assembly language, example of calling from Lisp 143
assert macro 183
assignedp function (: extn) . . . . . . . . . . . .. 110

b
!b debug listener macro 160
backquote 76, 77
backquote examples 77
backtrace function (: debug) 160
:before trace option 165, 167
binding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8, 56
:both trace option 165, 167
break function 146, 183
Break listener mode 20, 23, 169, 170
break loop 20, 23, 169, 170
:break trace option 165, 167
*break-hook* variable (: system) 169
*break-level* variable (:system) 169
*break-level-limit* variable (:system) 169
*break-limit-exceeded* variable (: system) 170
*break-limit-exceeded-limit* variable (: system) 170
break-on-errors macro (: extn) 184
*break-on-warnings* variable 170
:breaka trace option 165, 167
:breakb trace option 165, 167
Breakpoints, execution monitor command 150
breakpoints:

execution monitor 149, 150
trace 164, 165

Browse, stack browser command 154

190 Index



-c compiler option
C:

c
121

arrays 135
entry point format 120
examples of calling from Lisp 133-136
pointer parameters 125, 126

call-method macro (: extn) 101, 102, 104-106
calling non-Lisp functions 119-143
catch special form 12
cerror function 183
character 48
check-type macro 68, 183
closure 8, 18, 19
Code, execution monitor command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 151
coerce function 70
comma 76,77
command line arguments from Hp·UX 180
compilation-speed optimization quality 34
compile function 31, 38
compile-file function 38
compiled code 147
compiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29, 31-33, 38
compiler warnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64
concepts 7-32
consing 41-43
constant folding 34, 35
constants 42, 43
conventions 3
conversion of arguments to non-Lisp routines 125-127
:copy universal method 113, 115
:copy-instance universal method 113, 115
:copy-state universal method 113, 115
creating an instance 90
current-directory function (: system) 180

Index 191



d
!d debug listener macro 161
Debug listener mode 20, 23, 146, 160-163
debug module 160 ~
debug-br module 148, 154
:debugger class of functions . . . . . . .. 163
debugging Lisp , 145-170
declaration examples 71, 72
declarations 36, 47-72
declare special form 34, 45, 57
default methods 112-116
*default-break-hook* variable (:system) 169
*default-entry-point-format* (: extn) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 123
*default-hpux-libraries* (: extn) 121
deferror macro (: extn) 182
defexternal macro (:extn) 124
defexternalvar examples 132
defexternalvar macro (:extn) , 131, 132
define-entry-point function (: extn) 124
define-method examples 89,92, 95, 96, 99-105
define-method macro (: extn) 89
define-type examples 88, 91, 95, 99, 102, 103
define-type macro (: extn) 85-88
define-type options 86-88
defining non-Lisp routines 124
defining types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 53-55
defmacro macro 75
deftype macro 53-55
defvar macro 15
delayed evaluation 73
*depth* variable (: debug) 164
!describe inspect listener macro 157
:describe universal method 112
destructive functions 41
destructuring 75
device component of pathnames 172
!df debug listener macro 161
directories for loading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 175
directory component of pathnames 172
Disassemble, stack browser command 155
documentation 4, 5

192 Index



down function (:debug) 161
down-fn function (:debug) 161
downward closures 18, 38
dynamic extent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9-12
dynamic scope 9
dynamic shadowing 12

e
: element-type keyword parameter to make-array 129
ending a session 178
entry point format 123, 137, 138
entry points 120-124
entry points, assembly language 143
entry points, Fortran 141
entry points, Pascal 138, 139
:entry-point keyword parameter to defexternal 124
:entry-point keyword parameter to defexternalvar 131
:entry-point-format keyword parameter to defexternal 124
:entry-point-format keyword parameter to defexternalvar 131
:entry-point-format keyword parameter to define-entry-point 124
:entry-point-format keyword parameter to load-ofile 122, 123, E138
entry-point-symbol function (: extn) 123
: eql universal method 112, 114
:equal universal method 112, 114
:equalp universal method 113, 114
error function 183
error handling example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 187
error signalling and handling 182-187
errors, incomprehensible 29, 30, 107
eval situation for eval-when 31
eval-speed optimization quality 33-35, 38, 147
eval-when special form 31, 32
Evaluate, execution monitor command 150
examples:

=> 93, 95, 96
backquote 76, 77
calling assembly routine from Lisp 143
calling C from Lisp .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 133-136
calling Fortran from Lisp 141, 142
calling library functions from Lisp 121, 136
calling Pascal from Lisp 137-140

Index 193



closures 19, 38, 39
declarations 71, 72
defexternal 130, 134-143
defexternalvar 132 ~
define-method 89, 92, 95, 96, 99-105 )
define-type 85-88
deftype 54
destructive functions 41
error handling 187
eval-when 32
free variables 13
inheritance 99, 102-106
inspect 159
instance initialization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 110
load-ofile 122, 134-143
macros . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 78-80
object-oriented programming 91-96, 102-106
toptional macro parameters 79
pathnames 173
scope and extent 10-17
shadowing 11, 12
special variables 14-17
trace 168
weird errors 30, 31, 41-43

exception handling 182-187
exception handling example 187
exception module 183
exception-arguments function (: extn) 184
exception-continuable-p function (: extn) 184
exception-continue function (: extn) 186
exception-decline function (: extn) 186
exception-function function (: extn) 184
*exception-hook* variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 185
exception-info function (:extn) _ " 185
*exception-info* variable (: extn) 183
exception-msg function (: extn) 186
exception-quit function (: extn) 186
exception-signaller function (: extn) 184
exception-symbol function (:extn) 184
execution monitor 148-153, 163
execution stack 146, 154, 160-163

194 Index



execution stack browser 154, 155
exit function (: S ystem) 178
*exit-listener-on-eof* variable (:system) 24
extensions to Common Lisp 177-187
extent 8-17
external module 119
external references 120-123
extn package 119

f
:fast-methods option to define-type 87
file system 171-176,180
floating point numbers 70
foreign functions, see "non-Lisp functions"
Fortran:

arrays 129, 142
examples of calling from Lisp 141, 142
parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 125

free variable 10, 13
funcall function 40
function descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3
function stepPer 148-153, 163
function tracing 164-168
functional transformations 34-37, 39

9
garbage collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25-28, 178
gc function (: system) 178
gensym function 78-80
get-program-args function (: system) 180
:gettable option to instance variable specifier 86, 98

h
handling errors 182-187
heap 25-28,41-43
hide-classes function (:debug) 163
host component of pathnames 172
host-command macro (: system) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 180
host-command-function function (: system) 180
*host-command-object-format* variable (:system) 180

Index 195



*host-command-quoted-format* variable (:system) 180
*host-command-symbol-format* variable (:system) 180
Hp·UX command line arguments 180
HP·UX, functions for accessing 180-182

i
ignore declaration specifier 62
immutable data 42, 125
indefinite extent 9, 10, 13
indefinite scope 9-11, 13
: inherit-from option to define·type 88, 97-106, 116
inheritance 97-106
inheritance:

examples 99, 102-106
instance variables 103
methods , 98-102
:methods option . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 98, 104
:variables option 98, lOS, 106

:init universal method 86, 108-110, 112
:init-keywords option to define-type 88, 98
: initable option to instance variable specifier 86, 108
initialization keywords for instances . . . . . . . . . . . . . . . . . . . . . . . . .. 90, 94, 108-111
: initialize universal method 90, 108, 109
: initialize-variables universal method 108, 109, 112
inline code 35, 37
inline declaration specifier 37, 62
:inline-methods option to define-type 87
inspect function 20, 156-159
! inspect inspect listener macro 157
inspect-? function (:debug) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 157
inspect-describe function (:debug) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 157
inspect-inspect function (:debug) 157
inspect-modify function (: debug) 157
inspect-source function (:debug) 157
inspect-top function (:debug) 158
inspect-up function (: debug) 158
inspector 156-159
inspector example 159
instance type symbol 49, 115
instance variable 84, 86, 89
instance variables:

196 Index



inheriting 98, lOS, 106
pseudo lOS, 106

instancep function (: extn) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 115
instances 48, 84
instances:

creating 90
initialization 108-111
inspecting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 158
type 84

interpreter 33, 38, 147
:interpreter class of functions 163

I
leaving the system 178
less-detail function (:debug) 162
lexical:

scope 9, 10
shadowing II, 12

library functions, calling from Lisp 121, 136
:libs keyword parameter to load-ofile 121
list " 48
listener function (: system) 23
listener macros 21, 22
listener modes 20, 146
listener-abort function (: system) 24
*listener-banner* variable (: system) 24
listener-continue function (: system) 24
*listener-eval* variable (: system) 24
*listener-mode* variable (: system) 24
*listener-name* variable (: system) 24
*listener-print* variable (: system) 24
listener-quit function (: system) 24
*listener-read* variable (: system) 24
listener-read-dispatch-macro symbol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 22
listener-read-macro symbol 21, 22
listeners 20-24
load directories 175
load function 31, 122, 174
:load-also keyword parameter to load-ofile 121, 122
load-ofile function (: extn) 121
load-related variables 123, 175

Index 197



loading files 174, 175
loading non-Lisp object code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 121
locally macro " 57, 58
Look, stack browser command 155

m
macro examples 78-80
macro expansion time 74, 107
:macro keyword parameter to defexternal 124
:macro keyword parameter to defexternalvar . . . . . . . . . . . . . . . . . . . . . . . . .. 131
macroexpand function 74
macroexpand-l function 74
macros , 30-32, 73-80, 107
make-array function 42, 129
make-instance function 90
message " 83
message sending 90,91
:method breakpoint specifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 149
:method trace specifier 164
methods 84
:methods option to inherit-from 98, 104
methods:

ambiguity 100
name conflicts 104
resolution 100
universal 112-116

!modify inspect listener macro 157
*modules* variable 174, 175
modules:

debug 160
debug-br 148, 154
exception 183
explanation of 174-176
external 119

Monitor listener mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20
monitoring execution 148-153
more-detail function (: debug) 162
multiple-value-setf macro example 78
mutable data 42

198 Index



n
name component of pathnames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 172
name declaration specifier (: extn) 64
*name* variable (:debug) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 164
names 8
NMODE 4,27,28, 148, 178, 180
:no-init-keyword-check option to define-type 88
No-values, execution monitor command 151
non-destructive functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41
non-Lisp:

argument type symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 127
arguments 125-128
array parameters 128
array specifier for arguments 128
assembly language example 143
C examples 133-136
defining access functions .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 124
Fortran examples 141, 142
function calling 119-143
loading object files 121
Pascal examples 137-140
pointer parameters 125, 126
restrictions 130
return values 124, 130
symbol arguments 126
var parameters 125, 126
variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 131
vector specifier for arguments 128

notinline declaration specifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 62
:notinline-methods option to define-type '. 87

o
.0 file 120
object 82
object file format 120
object-oriented programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 19, 81-117
object-oriented programming examples 91-96
off function (: system) 22
:offset keyword parameter to defexternalvar 131
on function (:system) 21,22
on-off? function (: system) 22

Index 199



125, 126-128

operating system access functions 180-182
optimization 33-45
optimize declaration specifier 34, 63, 147
"optional parameters to macros, example 79 ~

op~:n:~mpiler 121 ''-.
: inherit-from to define-type 88,97-106, 116
:after to trace .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 165, 167
:all-gettable to define-type 87
:all-initable to define-type 87
:all-settable to define-type 87
:before to trace 165, 167
:both to trace 165, 167
:break to trace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 165, 167
:breaka to trace 165, 167
:breakb to trace 165, 167
execution monitor 153
:fast-methods to define-type 87
:gettable instance variable 86, 98
:init-keywords to define-type 88, 98
: initable instance variable 86, 108
: inline-methods to define-type 87
:methods inheritance 98, 104
:no-init-keyword-check to define-type 88
:not-inline-methods to define-type 87
stack browser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 155, 163
trace 165, 166
:trace-output to trace 165, 167
:type instance variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 86
:variables inheritance 98, 105, 106

p
parameters to non-Lisp routines
Pascal:

arrays 139, 140
entry points 138, 139
examples of calling from Lisp 137-140 ~
procedures 139, 140
records 130, 131
var parameters 125, 126

pass by reference 125

200 Index



PATH HP-UX environment variable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 180
pathname examples 173
pathnames 171-173
pointer parameters to non-Lisp routines 125, 126
porting considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 177
pp-expand function (: axtn) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 33, 34
predicate type specifiers 52, 53
preprocessor 29-31, 33
Prettyprint, execution monitor command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 151
:primitiva class of functions 163
:print universal method 112
procedures:

Pascal 139, 140
proclaim function 34, 45, 57, 59
propagation of methods 98
*protected-antry-points* variable (: extn) 123
:protecting keyword parameter to load-ofile 121
provide function 32, 174
pseudo instance variables lOS, 106

q
!qstep debug listener macro 163
!qUit inspect listener macro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 158
!quit listener macro 158

r
records, Pascal 130, 131
recovered 27
recovering from errors 24, 182-187
:redefined-methods 87, 98
redefining instance types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 116
:redefining keyword parameter to load-ofile 121
relative file name 173
rename-type 116
require function 32, 175
*require-directories* variable (: system) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 175
resolving file names 173, 180
restrictions on non-Lisp routines 130
:result keyword parameter to defexternal 124, 130
return value of non-Lisp routines " 124, 130
Run execution monitor command 151

Index 201



5
!s debug listener macro 162
!sa debug listener macro 162
safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34, 37, 130
save-world function (: system) 178
*save-world-init-forms* variable (:system) 178saving an environment 178Scope

8-17
self

89,93
*self* variable (: debug) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 164
send?

91Set execution monitor command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 152Set stack browser command 155
:settable

86, 98shadowing
11, 12

shared list structure 42
show-classes function (:debug) 163
!source inspect listener macro 157
space

34
special 11, 14-17, 47, 56, 60special variable 11, 14-17, 56
specifying instance variables 86
speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 33-38stable

27stack 146, 154, 160-163stack browser , 154, 155Steele
1, 47

step
20, 148

!step debug listener macro 163
Step, execution monitor command 150
step-from-listener function (:debug) 163stepping functions 148-153, 163string

48
structures:

C
130,131

Lisp
48subroutines, Fortran 142 ")subset type specifiers 50-52

substr macro example 79
subtypep function 68
supports-operation-p function (: extn) 91

202 Index



symbol 8, 13, 14, 48
symbols as arguments to non-Lisp routines 126
:system class of functions 163
system functions, Lisp 178-179
system-lisp declaration specifier (:extn) 34,37,39,63

t
the special form 44, 45, 65
throw special form 12
tools for debugging Lisp 145-170
!top debug listener macro 161
top function (:debug) 161
!top inspect listener macro " 158
topics 2
trace macro 164
trace-entry-print function (:debug) 167
:trace-output trace option 165, 167
*trace-output* variable 165
trace-return-print function (:debug) 167
tracing:

examples 168
functions 164-168
options. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 165, 166
order 167

type checking 40, 44, 45, 66-68, 130
type component of pathnames 172
type declaration specifier 61
:type option to instance variable specifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 86
type specifiers 49-55
:type-check keyword parameter to defexternal 124, 125, 130
type-of function 66, 115
typecase macro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 69
typep function 66, 114
:typep universal method 113, 114
types 47-71
types of arguments to non-Lisp routines 127

Index 203



u
!u debug listener macro 161
!uf debug listener macro 161
undefine-method 117undefine-type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 117
undefining instance types 117
*unexported-entry-points* variable (: extn) 123universal methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 112-116untrace macro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 164
up function (:debug) 161
!up inspect listener macro 158
up-fn function (: debug) 161
upward closures 18, 38
upward-closures declaration specifier (: extn) 34, 38, 39, 64

v
! v debug listener macro 162
Value, execution monitor command 152value function (: debug) 162
:value keyword parameter to define-entry-point 124
Value, stack browser command , 154
*value* variable (:debug) 164Values, execution monitor command 151
Values-and-args, execution monitor command 151:var instance variable specifier to define-type 86var parameters to non-Lisp routines 125, 126
:var-type keyword parameter to defexternalvar 131variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8
:variables option to :

inherit-from 98, 105, 106
variables:

free
10, 13

instance 84, 86, 89
non-Lisp . . . . . . . . . . . . .. 131
pseudo instance lOS, 106

vector specifier for non-Lisp routine arguments 128version component of pathnames 172version declaration specifier (: extn) 64View, execution monitor command lSI, 152

204 Index



w
Walk, execution monitor command 151
warn declaration specifier 64
warn function 183
warnings, turning off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 64
weird errors 29,30,41-43, 107
when- error macro (: extn) 183

Index 205



206 Index

Notes

',.



,...
\(

MANUAL COMMENT CARD

LISP Programmer's Guide

Manual Reorder No. 98678-90040

Name:

Company: _

Address:

Phone No: _

Please note the latest printing date from the Printing History (page ii) of this
manual and any applicable update(s); so we know which material you are
commenting on _



BUSINESS REPLY MAIL

III
NO POSTAGE
NECESSARY

IF MAILED
IN THE

UNITED STATES

FIRST CLASS PERMIT NO. 37 LOVELAND,COLORADO

J

POSTAGE WILL BE PAID BY ADDRESSEE

Hewlett-Packard Company
Attn: Customer Documentation
3404 East Harmony Road
Fort Collins, Colorado 80525



~~',



HP Part Number
98678-90040
Microfiche No. 98678-99040
Printed in U.S.A. 3/86

FliOW HEWLETT
':1:. PACKARD

~ 11\\11 ~II ~ 111111l1li ~ -,
98678-90603
For Internal Use Only


