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For example: 

(substitute-if-not 1 #'oddp '((1 1) (1 2) (4 3» :key #'second) 
=> ((1 1) 1 (4 3» 

A non-nil :from-end specification matters only when the :count argument 
is provided; in that case only the rightmost :count elements satisfying the 
test are replaced. 

For example: 

(substitute-if-not 'hi #'atom '('b a 'b) :from-end t :count 1 ) 
=> ('8 A HI) 

Use the keyword arguments :start and :end to delimit the portion of the 
sequence to be operated on. 

:start and :end must be non-negative integer indices into the sequence. 
:start must be less than or equal to :end, else an error is signalled. It 
defaults to zero (the start of the sequence). 

:start indicates the start position for the operation within the sequence. 
:end indicates the position of the first element in the sequence beyond the 
end of the operation. It defaults to nil (the length of the sequence). 

If both :start and :end are omitted, the entire sequence is processed by 
default. 

For example: 

(substitute-if-not 1 #'zerop '(3 B 2) :start 1 :end 3) 
=> (3 B 1) 

(substitute-if-not 1 #'zerop '(3 B 2) :start B :end 2) 
=> (1 B 2) 

(subst i tute-i f-not 1 #' zerop '(3 B 2) : end 1) 
=> (1 B 2) 

A non-nil : count, if supplied, limits the number of elements altered; if 
more than :count elements satisfy the test, then of these elements only the 
leftmost are replaced, as many as specified by :count 

For example: 

(substitute-if-not 'see 'consp '(b b a b b) :count 3) 
=> (SEE SEE SEE 8 8) 

substitute-if-not is the non-destructive version of nsubstitute-if-not. 

For a table of related items: See the section "Sequence Modification" in 
Symbolics Common Lisp: Language Concepts. 



579 substring 

substring string from &optional to (area nil) Function 
This extracts a substring of string, starting at the character specified by 
from and going up to but not including the character specified by to. 

string is a string or an object that can be coerced to a string. See the 
function string, page 502. 

from and to are O-origin indices. The length of the returned string is to 
minus from. If to is not specified it defaults to the length of string. The 
area in which the result is to be consed can be optionally specified. 

The destructive version of substring is the function nsubstring. 

Examples: 

(substring "Nebuchadnezzar" 4 8) => "chad" 
(substring "Nebuchadnezzar" 4) => "chadnezzar" 
(substring 'string 1 4) => "TRI" 
(setq a "Aloysius") => "Aloysius" 
(setq b (substring a 2 4» => Hoy" 
(nstring-upcase b) => HOY" 
(substring a 9) => "Aloysius" 

For a table of related items: See the section "String Access and 
Information" in Symbolics Common Lisp: Language Concepts. 

subtypep typel type2 Function 
Compares the two type specifiers, typel and type2. subtypep is true if 
typel is definitely a subtype of type2. If the result is nil, however, typel 
mayor may not be a subtype of type2 (sometimes it is impossible to tell, 
especially when satisfies type specifiers are involved). A second returned 
value indicates the certainty of the result; if it is true, then the Irrst value 
is an accurate indication of the subtype relationship. Thus, subtypep 
returns one of three possible result combinations: 

t t 
nil t 
nil nil 

typel is definitely a subtype of type2. 
typel is definitely not a subtype of type2. 
subtypep could not determine the relationship. 

The arguments typel and type2 must be type specifiers that are acceptable 
to typep. For standard Symbolics Common Lisp type specifiers: See the 
section "Type Specifiers" in Symbolics Common Lisp: Language Concepts. 

Examples: 

• 
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(subtypep 'single-float 'float) => T and T subtype and certain 
(subtypep 'bit '(number B 4» => T and T 
(subtypep 'array t) => T and T 
(subtypep 'common t) => T and T 
(subtypep 'signed-byte 'bit) => NIL and T 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. 

sum Keyword For loop 

sum expr {data-type} {into var} 

580 

Evaluates expr on each iteration, and accumulates the sum of all the values. 
data-type defaults to number, which for all practical purposes is notype. Note 
that specifying data-type implies that both the sum and the number being summed 
(the value of expr) is of that type. When the epilogue of the loop is reached, var 
has been set to the accumulated result and can be used by the epilogue code. 

It is safe to reference the values in var during the loop, but they should not be 
modified until the epilogue code for the loop is reached. 

The forms sum. and summing are synonymous. 

Examples: 

(defun geometric-s (num) 
(loop for i from 1 to num 

sum i into sum-var 
finally (print sum-var») => GEOMETRIC-S 

(geometric-s 5) => 
15 NIL 

Is equivalent to 

(defun geometric-s (num) 
(loop for i from 1 to num 

summing i into sum-var 
finally (print sum-var») => GEOMETRIC-S 

(geometric-s 5) => 
15 NIL 

Not only can there be multiple accumulations in a loop, but a single accumulation 
can come from multiple places within the same loop form, if the types of the 
collections are compatible. sum. and count are compatible. 

See the. section "loop Clauses", page 310. 
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svref array &rest subscript Function 
Returns the element of the vector selected by subscript. The first ar­
gument must be a simple vector. The subscript must be an integer. 

zl:swapf a b Macro 
Exchanges the value of one generalized variable with that of another. a 
and b are access-forms suitable for setf. The returned value is not defined. 
All the caveats that apply to incf apply to zl:swapf as well: Forms within 
a and b can be evaluated more than once. (rotatef does not evaluate any 
form within a and b more than once.) 

Examples: 

(swapf a b) 

==> (setf a (prog1 b (setf b a))) 

==> (setq a (prog1 b (setq b a))) 

(swapf (car (faa)) (car (bar))) 

==> (setf (car (faa)) (prog1 (car (bar)) (setf (car (bar)) (car (faa))))) 

==> (rplaca (faa) (prog1 (car (bar)) (rplaca (bar) (car (faa))))) 

Note that in the second example the functions foo and bar are called 
twice. 

See the section "Generalized Variables" in Symbolics Common Lisp: Lan­
guage Concepts. 

:swap-hash key value Message 
This does the same thing as zl:puthash, but returns different values. If 
there was an existing entry in the hash table whose key was key, then it 
returns the old associated value as its first returned value, and t as its 
second returned value. Otherwise it returns two values, nil and nil. This 
message will be removed in the future - use swaphash instead. 

swaphash key value hash-table Function 
This does the same thing as zl:puthash, but returns different values. If 
there was an existing entry in hash-table whose key was key, then it 
returns the old associated value as its first returned value, and t as its 
second returned value. Otherwise it returns two values, nil and nil. 

For a table of related items: See the section "Table Functions" in Sym­
bolics Common Lisp: Language Concepts. 

zl:swaphash-equal key value hash-table Function 
This does the same thing as zl:puthash, but returns different values. If 
there was an existing entry in hash-table whose key was key, then it 
returns the old associated value as its first returned value, and t as its 

I 
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second returned value. Otherwise it returns two values, nil and nil. This 
function will be removed in the future - use swaphash instead. 

smash x Function 
smash computes a hash code of an object, and returns it as a Il.XI1um. A 
property of smash is that (equal x y) always implies (= (smash x) 
(smash y». The number returned by smash is always a nonnegative iIx­
num, possibly a large one. smash tries to compute its hash code in such a 
way that common permutations of an object, such as interchanging two ele­
ments of a list or changing one character in a string, always changes the 
hash code. 

smash is the same as si:equal-hash, except that smash returns 0 as the 
hash value for objects with data types like arrays, stack groups, or closures. 
As a result, hashing such structures could degenerate to the case of linear 
search. 

symbol Type Specifier 
symbol is the type specifier symbol for the predefined Lisp symbol data 
type. 

The types symbol, cons, array, number, and character are pairwise dis­
joint. 

The type symbol is a supertype of the type null. 

Examples: 

(typep 'word 'symbol) => T 
(zl:typep t) => :SYMBOL 
(subtypep 'symbol 'common) => T and T 
(sys:type-arglist 'symbol) => NIL and T 
(symbolp 'time) => T 
(nsymbolp 'it) => NIL 
(symbol-package nil) => #<Package COMMON-LISP 35478675> 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. See the section "Symbols and Keywords" in Sym­
bolics Common Lisp: Language Concepts. 

symbol-function symbol Function 
Returns the current global function definition named by symbol. If symbol 
has no function definition, signals an error. The deiInition can be a func­
tion or an object representing a special form or macro. If the definition is 
an object representing special form or a macro, it is an error to try to in­
voke the object as a function. See the section "Functions Relating to the 
Function Cell of a Symbol" in Symbolics Common Lisp: Language Concepts. 
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symbol-name symbol Function 
Returns the print name of symbol. 

symbolp arg Function 
symbolp returns t if its argument is a symbol, otherwise nil. 

symbol-package symbol Function 
Returns the contents of symbol's package cell, which is the package that 
owns symbol, or nil if symbol is uninterned. 

symbol-plist symbol Function 
Returns the list that represents the property list of symbol. Note that this 
is not th~ property list itself; you cannot do get on it. You must give the 
symbol itself to get or use getf. 

You can use setf to destructively replace the entire property list of a sym­
bol; however, this is potentially dangerous since it may destroy information 
that the Lisp system has stored on the property list. You also must be 
careful to make the new property list a list of even length. 

See the section "Functions Relating to the Property List of a Symbol" in 
Symbolics Common Lisp: Language Concepts. 

symbol-value symbol Function 
Returns the current value of the dynamic (special) variable named symbol. 
This is the function called by eval when it is given a symbol to evaluate. 
If the symbol is unbound, then symbol-value causes an error. Constant 
symbols are really variables whose values cannot be changed. You can use 
symbol-value to get the value of such a constant. symbol-value of a 
keyword returns that keyword. 

symbol-value works only on special variables. It cannot find the value of a 
lexical variable. 

See the section "Functions Relating to the Value of a Symbol" in Symbolics 
Common Lisp: Language Concepts. 

symbol-value-globally var Function 
Works like symbol-value but returns the global value of a special variable 
regardless of any bindings currently in effect (in the current stack group). 

symbol-value-globally does not work on local (lexical) variables. 

You can use setf with symbol-value-globally to bind the global value of a 
special variable. (setf (symbol-value-globally function» ... ) is the same 
as zl:set-globally and supersedes zl:setq-globally. 

See the section "Functions Relating to the Value of a Symbol" in Symbolics 
Common Lisp: Language Concepts. 

I 
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symbol-value-in-closure closure ptr Function 
This returns the binding of symbol in the environment of closure; that is, it 
returns what you would get if you restored the value cells known about by 
closure and then evaluated symbol. This allows you to "look around inside" 
a dynamic closure. If symbol is not closed over by closure, this is just like 
user::symvol-value. 

See the section "Dynamic Closure-Manipulating Functions" in Symbolics 
Common Lisp: Language Concepts. 

symbol-value-in-instance instance symbol &optional no-error-p Function 
You can use this function to read, alter, or locate an instance variable in­
side a particular instance, regardless of whether the instance variable was 
declared in the defflavor form to be a :readable-instance-variable, 
:gettable-instance-variable, :writable-instance-variable, 
:settable-instance-variable, or a :locatable-instance-variable. 

instance is the instance to be examined, and symbol is the instance vari­
able. If there is no such instance variable, an error is signalled, unless 
no-error-p is non-nil, in which case nil is returned. 

To read the value of an instance variable: 

(scl:symbol-value-in-instance instance symbol)) 

To alter the value of an instance variable: 

(setf (scl : symbol-val ue-in-instance instance symbol) value) 

To get a locative pointer to the cell inside an instance that holds the value 
of an instance variable: 

(locf (scl :symbol-value-in-instance instance symbol)) 

zl:symeval symbol Function 
zl:symeval is the basic primitive for retrieving a symbol's value. 
(zl:symeval symbol) returns symbol's current binding. This is the function 
called byeval when it is given a symbol to evaluate. If the symbol is un­
bound, then zl:symeval causes an error. 

The Common Lisp equivalent of this function is symbol-value. 

zl:symeval-globally var Function 
Works like zl:symeval but returns the global value regardless of any bind­
ings currently in effect. 

zl:symeval-globally operates on the global value of a special variable; it 
bypasses any bindings of the variable in the current stack group. It resides 
in the global package. 

zl:symeval-globally does not work on local variables. 



585 zl :symeval-in-closure 

The Symbolics Common Lisp equivalent of this function is 
symbol-value-globally. 

zl:symeval-in-closure closure symbol Function 
This returns the binding of symbol in the environment of closure; that is, it 
returns what you would get if you restored the value cells known about by 
closure and then evaluated symbol. This allows you to "look around inside" 
a dynamic closure. If symbol is not closed over by closure, this is just like 
zl:symeval. See the section "Dynamic Closure-Manipulating Functions" in 
Symbolics Common Lisp: Language Concepts. 

z!:symeval-in-instance instance symbol &optional no-error-p Function 
Finds the value of an instance variable inside a particular instance, regard­
less of whether the instance variable was declared a 
:readable-instance-variable or a :gettable-instance-variable. instance is 
the instance to be examined, and symbol is the instance variable whose 
value should be returned. If there is no such instance variable, an error is 
signalled, unless no-error-p is non-nil, in which case nil is returned. 

The Symbolics Common Lisp function symbol-value-in-instance has the 
same syntax and functionality as the Zetalisp function 
zl:symeval-in-instance. 

I 
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t Type Specifier 
t is the type specifier symbol for the predefined Lisp data type, t. 

The type t is a supertype of every type whatsoever. Every Lisp object 
belongs to type t. 

Examples: 

(typep nil 't) => T 
(zl:typep t) => :SYMBOL 
(type-of t) => SYMBOL 
(constantp pi) => T 
(constantp t) => T 
(equa1-typep (not nil) t) => T 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. 

table-size table Function 
Returns the total number of entries in table. Note that this does not in­
clude the number of entries that are deleted but not removed from the 
table. 

For a table of related items: See the section "Table Functions" in Sym­
bolics Common Lisp: Language Concepts. 

tagbody tag-or-statement... Special Form 
The body of a tagbody form is a series of tags or statements. A tag can be 
a symbol or an integer; a statement is a list. tagbody processes each ele­
ment of the body in sequence. It ignores tags and evaluates statements,- dis­
carding the results. If it reaches the end of the body, it returns nil. 

If a (go tag) form is evaluated during evaluation of a statement, tagbody 
searches its body and the bodies of any tagbody forms that lexically con­
tain it. Control is transferred to the innermost tag that is eql to the tag in 
the go form. Processing continues with the next tag or statement that fol­
lows the tag to which control is transferred. 

The scope of the tag is lexical. That is, the go form must be inside the 
tagbody construct itself (or inside a tagbody form that that tagbody lex­
ically contains), not inside a function called from the tagbody. 

do, prog, and their variants use implicit tagbody constructs. You can 
provide tags within their bodies and use go forms to transfer control to the 
tags. 

Examples: 
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(let ((x 'hello» 
(tagbody 

(catch 'stuff 
(if (numberp x) 

(princ Na number") 
(go trouble») 

(return) 
trouble 

(princ "trouble trouble") (terpri») => trouble trouble 
NIL 

The following two forms are equivalent: 

(dotimes (i n) (print i» 

(let ((i 8» 
(when (plusp n) 

(tagbody 
loop 
(print i) 
(setq i (1+ i» 
(when « i n) (go loop»») 

For a table of related items: See the section "Transfer of Control 
Functions" in Symbolics Common Lisp: Language Concepts. 

tailp 

tailp sublist list Function 
tailp returns t if sublist is an ending sublist of list (that is, a subset of the 
conses that make up list) and otherwise returns nil. Another way to look at 
this is that tailp returns t if (nthcdr n list) returns sub list for all n. For 
example: 

(setq item-list '(a b c» => (A B C) 

(tailp (cdr item-list) item-list) => T 

(tailp (car item-list) item-list) => NIL 

(tailp (nthcdr 2 item-list) item-list) => T 

(tailp nil item-list) => T 

tailp could have been defmed by: 

I 
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(defun tailp (tail list) 
(do 0 «eq tail list) t) 

(if (atom list) 
(return nil) 
(setf list (cdr list»») 

588 

For a table of related items: See the section "Predicates That Operate on 
Lists" in Symbolics Common Lisp: Language Concepts. 

tan radians Function 
Returns the tangent of radians. Examples: 

(tan a) => a.a 
(tan (/ pi 4» => 1.ada 

For a table of related items: See the section "Trigonometric and Related 
Functions" in Symbolics Common Lisp: Language Concepts. 

tand degrees Function 
Returns the tangent of degrees. 

For a table of related items: See the section "Trigonometric and Related 
Functions" in Symbolics Common Lisp: Language Concepts. 

tanh radians Function 
Returns the hyperbolic tangent of radians. Example: 

(tanh a) => a.a 

For a table of related items: See the section "Hyperbolic Functions" in 
Symbolics Common Lisp: Language Concepts. 

tenth list Function 
tenth takes a list as an argument, and returns the tenth element of list. 
tenth is identical to 

(nth 9 list) 

This function is provided because it makes more sense than using nth 
when you are thinking of the argument as a list rather than just as a cons. 

For a table of related items: See the section "Functions for Extracting 
From Lists" in Symbolics Common Lisp: Language Concepts. 

therels Keyword For loop 

thereis expr 

If expr evaluates non-null, the iteration is terminated and that value is returned, 
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without running the epilogue code. If the loop terminates before expr is ever 
evaluated, the epilogue code is run and the loop returns nil. 

thereis expr is like (or exprl expr2 ... ). If the loop terminates before expr is ever 
evaluated, thereis is like (or). 

If you want a similar test, except that you want the epilogue code to run if expr 
evaluates non-null, use until. 

Examples: 

(defun loop-thereis (my-list) 
(loop for x in my-list 

finally (print "what you going to do next 1") 
do 

(pri nc x) (pri nc " H) 

do 
and thereis (equal x 'a») => LOOP-THEREIS 

(loop-thereis '(b c a e» => B CAT 

(loop-thereis '(a a» => A T 

See the section "loop Clauses", page 310. 

third list Function 
This function takes a list as an argument, and returns the third element of 
the list. third is identical to 

(nth 2 list) 

The reason this name is provided is that it makes more sense when you 
are thinking of the argument as a list rather than just as a cons. 

For a table of related items: See the section "Functions for Extracting 
From Lists" in Symbolics Common Lisp: Language Concepts. 

throw tag value Special Form 
Used with catch to make nonlocal exits. It flIst evaluates tag to obtain an I 
object that is the "tag" of the throw. It next evaluates form and saves the 
(possibly multiple) values. It then finds the innermost catch (or zl:*catch) 
whose "tag" is eq to the "tag" that results from evaluating tag. It causes 
the catch (or zl:*catch) to abort the evaluation of its body forms and to 
return all values that result from evaluating form. In the process, dynamic 
variable bindings are undone back to the point of the catch, and any 
unwind-protect cleanup forms are executed. An error is signalled if no 
suitable catch is found. 
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The scope of the tags is dynamic. That is, the throw does not have to be 
lexically within the catch form; it is possible to throw out of a function 
that is called from inside a catch form. 

The value of tag cannot be the symbol sys:unwind-protect-tag; that is 
reserved for internal use. 

For example: 

(catch 'done 
(ask-database <pattern> 

#'(lambda (x) (when (n;ce-p x) 
(throw 'done x))))) 

For a table of related items: See the section "Nonlocal Exit Functions" in 
Symbolics Common Lisp: Language Concepts. 

zl:*throw tag value Function 
An obsolete version of throw that is supported for compatibility with 
Maclisp. It is equivalent to throw except that it causes the catch or 
zl:*catch to return only two values: the first is the result of evaluating 
form, and the second is the result of evaluating tag (the tag thrown to). 
See the special form throw, page 589. 

For a table of related items: See the section "Nonlocal Exit Functions" in 
Symbolics Common Lisp: Language Concepts. 

zl:times &rest args Function 
Returns the product of its arguments. If there are no arguments, it 
returns 1, which is the identity for this operation. 

The following functions are synonyms of zl:times: 

• 
zl:*$ 

:top of si:heap Method 
Returns the value and key of the top item on the heap. The third value is 
nil if the heap was empty; otherwise it is t. 

For a table of related items: See the section "Heap Functions and Methods" 
in Symbolics Common Lisp: Language Concepts. 

sys:trace-conditions Variable 
The value of this variable is a condition or a list of conditions. It can also 
be t, meaning all conditions, or nil, meaning none. 

If any condition is signalled that is built on the specified flavor (or flavors), 
the Debugger immediately assumes control, before any handlers are 
searched or called. 
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If the user proceeds, by using RESUME, signalling continues as usual. This 
might in fact revert control to the Debugger again. This variable is 
provided for debugging purposes only. It lets you trace the signalling of 
any condition so that you can figure out what conditions are being sig­
nalled and by what function. You can set this variable to error to trace all 
error conditions, for example, or you can be more specific. 

This variable replaces the zl:errset variable from earlier releases. 

flavor:transform-instance Generic Function 
flavor:transform-instance offers a way for you to specify code that should 
be run when an instance is changed to new-flavor. Because 
flavor:transform-instance is a generic function, you can write a methDd 
for it. This generic function is not intended to be called directly; instead, 
you take advantage of it by writing methods for it. If any methods for the 
flavor:transform-instance generic function are defined for a given flavor, 
those methods are applied to an instance in two cases: 

• When the function change-instance-flavor is used on the instance . 
• When the flavor of the instance has been redefined (with defflavor) 

and the stored representation of the instance is changed. 

It is sometimes desirable to perform some action to update each instance as 
it is transformed to the new flavor (when change-instance-flavor is used) 
or as it is transformed to the new definition of the flavor (when defflavor 
is used to redefme a flavor), beyond the actions the system ordinarily takes. 
For example, newly-added instance variables are initialized to the same 
values they would receive in newly-created instances. Sometimes this is 
not the appropriate value, and you need to compute a value for the vari­
able. To do this, you can define a method for the generic function 
flavor: transform-instance, with no arguments. 

Note that methods for flavor:transform-instance cannot access any in­
stance variables that are deleted. By the time the methods are run, any 
deleted instance variables have been removed from the instance. In this 
example, the "old" instance variables are ones that existed both in the the 
old and the new format of the instance. 

(defmethod (flavor:transform-instance my-flavor) () 
(unless (variable-boundp new-instance-variable) 

(setq new-instance-variable 
(f old-instance-variable-1 old-instance-variable-2)))) 

By default, flavor:transform-instance uses :daemon method combination. 
You can specify a different type of method combination for this generic 
function by giving the :method-combination option to the defflavor of the 
flavor involved. If you want all the methods defined by the various com­
ponent flavors to run, you can either specify :progn method combination or 
use :after methods with the -default :daemon method combination. 

• 
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Note: You should be careful to allow for your method being called more 
than once, if the flavor is redefined several times. A method intended to 
be used for one particular redefinition of the flavor remains in the system 
and is used for all future redefinitions, unless you use Kill Definition (M-X) 
or fundefine to remove the definition of the method. 

Depending on the purpose of the method, it might be necessary to redefine 
the flavor before compiling the method for flavor: transform-instance. For 
example, a method that initializes a new instance variable cannot be com­
piled until the flavor is redefined to contain that instance variable. 

Note that if an instance is accessed after its flavor has been redefined and 
before you have defined a method for flavor:transform-instance, the 
method is not executed on that instance. 

math:transpose-matrix matrix &optional into-matrix Function 
Transposes matrix. If into-matrix is supplied, stores the result into it and 
returns it; otherwise it creates an array to hold the result, and returns 
that. matrix must be a two-dimensional array. into-matrix, if provided, 
must be two-dimensional and have sufficient dimensions to hold the trans­
pose of matrix. 

tree-equal x y &key test test-not Function 
This is a predicate that is true if x and yare isomorphic trees with iden­
tical leaves, that is, if x and yare atoms that satisfy the predicate specified 
by the :test keyword, or if they are both conses and their cars are 
tree-equal and their cdrs are tree-equal. Thus tree-equal recursively com­
pares conses, but not any other objects that have components. The equal 
function compares certain other structured objects, such as strings. For 
example: 

(tree-equal '(a b c) '(a be» => T 

(tree-equal '(a b c) '(b c a» => NIL 

The keywords are: 

:test Any pred~cate specifying a binary operation to be applied 
to a supplied argument and an element of a target list. 
The item matches the specification only if the predicate 
returns t. If :test is not supplied the default operation is 
eql. 

:test-not Similar to :test, except the item matches the specification 
only if there is an element of the list for which the 
predicate returns nil. 

For a table of related items: See the section "Predicates That Operate on 
Lists" in Symbolics Common Lisp: Language Concepts. 
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true &rest ignore Function 
Takes no arguments and returns t. See the section "Functions and Special 
Forms for Constant Values" in Symbolics Common Lisp: Language Concepts. 

truncate number &optional (divisor 1) Function 
Divides number by divisor, and truncates the result toward zero. The trun­
cated result and the remainder are the returned values. 

number and divisor must each be a noncomplex number. Not specifying a 
divisor is exactly the same as specifying a divisor of 1. 

If the two returned values are Q and R, then (+ (* Q divisor) R) equals 
number. If divisor is 1, then Q and R add up to number. If divisor is 1 
and number is an integer, then the returned values are number and O. 

The first returned value is always an integer. The second returned value 
is integral if both arguments are integers, is rational if both arguments are 
rational, and is floating-point if either argument is floating-point. If only 
one argument is specified, then the second returned value is always a num­
ber of the same type as the argument. 

Examples: 

(truncate 5) => 5 and 9 
(truncate -5) => -5 and 9 
(truncate 5.2) => 5 and 9.19999981 
(truncate -5.2) => -5 and -9.19999981 
(truncate 5.8) => 5 and 9.8999992 
(truncate -5.8) => -5 and -9.8999992 
(truncate 5 3) => 1 and 2 
(truncate -5 3) => -1 and -2 
(truncate 5 4) => 1 and 1 
(truncate -5 4) => -1 and -1 
(truncate 5.2 3) => 1 and 2.1999998 
(truncate -5.2 3) => -1 and -2.1999998 
(truncate 5.2 4) => 1 and 1.1999998 
(truncate -5.2 4) => -1 and -1.1999998 
(truncate 5.8 3) => 1 and 2.8999992 
(truncate -5.8 3) => -1 and -2.8998882 
(truncate 5.8 4) => 1 and 1.8999992 
(truncate -5.8 4) => -1 and -1.8899982 • 
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For a table of related items: See the section "Functions That Divide and 
Convert Quotient to Integer" in Symbolics Common Lisp: Language Con­
cepts. 

594 

sys:type-arglist type Function 
This function takes a data type as its argument and checks whether type is 
a defined Common Lisp type. 

sys:type-arglist returns two values: if type is a defined Common Lisp type, 
the first value is the lambda-list of specifiers for that type, if any, or nil; 
the second value is t. If type is not a defined Common Lisp type, both 
values are nil. 

sys:type-arglist is useful if you are building software to run on top of the 
Common Lisp type system. 

Examples: 

(sys:type-arglist 'integer) 
=> (&OPTIONAL (LOW '*) (HIGH '*)) and T 

(sys:type-arglist 'array) 
=> (&OPTIONAL (ELEMENT-TYPE '*) (DIMENSIONS '*)) and T 

(sys:type-arglist 'single-flo~t) => NIL and T 
(sys:type-arglist 'faa) => NIL 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. 

typecase object &body body Special Form 
typecase is a conditional that chooses one of its clauses by examining the 
type of an object. Structurally typecase is much like cond or case, and it 
behaves like them in selecting one clause and then executing all con­
sequences of that clause. It differs in the mechanism of clause selection. 

Its form is as follows: 

(typecase form 
(types consequent consequent ... ) 
(types consequent consequent ... ) 

First typecase evaluates form, producing an object. typecase then ex­
amines each clause in sequence. types in each clause is a type specifier in 
either symbol or list form, or a list of type specifiers. The type specifier is 
not evaluated. If the object is of that type, or of one of those types, then 
the consequents are evaluated and the result of the last one is returned (or 
nil if there are no consequents in that clause). Otherwise, typecase moves 
on to the next clause. If no clause is satisfied, typecase returns nil. 
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For an object to be of a given type means that if typep is applied to the 
object and the type, it returns t. That is, a type is something meaningful 
as a second argument to typep. A chart of supported data types appears 
elsewhere. See the section "Data Types and Type Specifiers" in Symbolics 
Common Lisp: Language Concepts. 

As a special case, types can be otherwise; in this case, the clause is always 
executed, so this should be used only in the last clause. 

It is permissible for more than one clause to specify a given type, par­
ticularly if one is a subtype of another; the earliest applicable clause is 
chosen. Thus, for typecase, the order of the clauses can affect the be­
havior of the construct. 

For a table of related items: See the section "Conditional Functions" in 
Symbolics Common Lisp: Language Concepts. 

zl:typecase object &body body Special Form 
Selects various forms to be evaluated depending on the type of some object. 
It is something like select. A zl:typecase form looks like: 

(zl :typecase form 
(types consequent consequent ... ) 
(types consequent consequent ... ) 

form is evaluated, producing an object. zl:typecase examines each clause 
in sequence. types in each clause is either a single type (if it is a symbol) 
or a list of types. If the object is of that type, or of one of those types, 
then the consequents are evaluated and the result of the last one is 
returned. Otherwise, zl:typecase moves on to the next clause. As a spe­
cial case, types can be otherwise; in this case, the clause is always ex­
ecuted, so this should be used only in the last clause. For an object to be 
of a given type means that if z1:typep is applied to the object and the type, 
it returns t. That is, a type is something meaningful as a second ar­
gument to zl:typep. 

Examples: 

(defun tell-about-car (x) 

(zl:typecase (car x) 
(string "string"))) => TELL-ABOUT-CAR 

(tell-about-car '("word" "more")) => "string" 
(tell-about-car 'ea 1)) => NIL 

• 
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(defun tell-about-car (x) 
(zl:typecase (car x) 

(fixnum "number.") 
«or string symbol) "string or symbol.") 
(otherwise "I donJt know."))) => TELL-ABOUT-CAR 

(tell-about-car J(1 a)) => "number." 
(tell-about-car J(a 1)) => "string or symbol." 
(tell-about-car J("word" "more")) => "string or symbol." 
(tell-about-car J(1.9)) =>"1 donJt know." 

For a table of related items: See the section "Conditional Functions" in 
Symbolics Common Lisp: Language Concepts. 

See the special form typecase, page 594. 
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type-of object Function 
Returns a type of which object is a member. type-of returns the most 
specific type that can be conveniently computed and is likely to be useful to 
the user. If the argument is a user-defined structure created by defstruct, 
then type-of returns the name of that structure. If the argument is a 
user-created structure created by defflavor then type-of returns the type 
symbol. (type-of instance) returns the symbol that is the name of the 
instance's flavor. 

Examples: 

(type-of 4) => FIXNUM 

(type-of "AriadneJs thread") => STRING 

(type-of 5/7) => RATIO 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. 

typep object type Function 
The predicate typep is true if object is of type type, and is false otherwise. 
Note that an object can be "of' more than one type, since one type can in­
clude another, or the types can overlap without inclusion. 

type can be any of the type specifiers discussed in the chapter on Data 
Types. See the section "Type Specifiers" in Symbolics Common Lisp: Lan­
guage Concepts. The exception is that type cannot be or contain a type 
specifier list whose first element is function or values. A specifier of the 
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form (satisfies fn) is handled simply by applying the function fn to object 
(see funcall); the object is considered to be of the specified type if the 
result is not nil. 

(typep instance 'flavor-name) returns t if the flavor of instance is named 
flavor-name or contains that flavor as a direct of indirect component; it 
returns nil otherwise. 

Examples: 

(typep 'my-dog-rover 'common) => T 
(typep 'a 'atom) => T 
(typep 9 'hit) => T 

(defstruct ship 
x-postion 
y-postion) => SHIP 

(setq my-boat (make-ship» => #S (SHIP :X-POSTION NIL 
:Y-POSTION NIL) 

(typep my-boat '(structure ship» => T 
(typep my-boat 'vector) => T 

(typep #(a b c) 'vector) => T 
(typep #*1919 'bit-vector) => T 
(typep 4 'number) => T 
(typep #c(3 4) 'complex) => T 
(typep 4 'bit-vector) => NIL 

See the section "Type-checking Differences Between Symbolics Common 
Lisp and Zetalisp" in Symbolics Common Lisp: Language Concepts. See the 
section "Data Types and Type Specifiers" in Symbolics Common Lisp: Lan­
guage Concepts. 

zl:typep x &optional type Function 
zl:typep is really two different functions. With one argument, zl:typep is • 
not really a predicate; it returns a symbol describing the type of its ar-
gument. With two arguments, zl:typep is a predicate that returns t if arg 
is of type type, and nil otherwise. Note that an object can be "of' more 
than one type, since one type can be a subset of another. 

The symbols that can be returned by zl:typep of one argument are: 

: symbol arg is a symbol. 
:ilXllum arg is a IlXIlum (not a bignum). 
: bignum arg is a bignum. 
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: rational arg is a ratio. 
: single-float arg is a single-precision floating-point number. 
: double-float arg is a double-precision floating-point number. 
: complex arg is a complex number. 
:list arg is a cons. 
: locative arg is a locative pointer. 
: compiled-function 

arg is the machine code for a compiled function. 
: closure arg is a closure. 
: select-method arg is a select-method table. 
: stack-group 
: string 
: array 

arg is a stack-group. 
arg is a string. 
arg is an array that is not a string. 
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: random Returned for any built-in data type that does not fit into 
one of the above categories. 

{oo An object of user-defined data type {oo (any symbol). 
The primitive type of the object could be array, or in-
stance. 

(zl:typep instance) returns the symbol that is the name of the instance's 
flavor. 

(zl:typep instance 'flavor-name returns t if the flavor of instance is named 
flavor-name or contains that flavor as a direct or indirect component, nil 
otherwise. 

Examples: 

(zl:typep 'common :SYMBOL) => T 
(zl :typep 4 ) => :FIXNUM 
(zl:typep .BBBB1) => :SINGLE-FLOAT 
(zl :typep BdB :DOUBLE-FLOAT) => T 
(zl:typep #c(1.2 3.3)) => :COMPLEX 
(zl :typep "good day sunshine" :STRING) => T 
(zl :typep #(a b c)) => :ARRAY 

The type argument to zl:typep of two arguments can be any of the above 
keyword symbols (except for :random), the name of a user-defined data 
type (either a named structure or a flavor), or one of the following ad­
ditional symbols: 

:atom 
:ilX 
:float 

Any atom (as determined by the atom predicate). 
Any kind of fixed-point number (fumum or bignum). 
Any kind of floating-point number (single- or double-
precision). 

: numb er Any kind of number. 
:non-complex-number 

Any noncomplex number. 
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:instance 
: null 
:list-or-nil 

Examples: 

An instance of any flavor. 
nil is the only value that has this type. 
A cons or nil. 

(zl:typep 3 :number) => T 
(zl : typep ni 1 : nUll) => T 
(zl :typep '(a b c) :list-or-nil) => T 

unbreakon 

Note that (zl:typep nil) => : symb 01, and (zl:typep nil :list) => nil; the lat­
ter might be changed. 

(zl:typep nil :list) => NIL 

(defflavor ship 
(name x-velocity y-velocity z-velocity mass) 
o ; no component fl avors 

:readable-instance-variables 
:writable-instance-variables 
:initable-instance-variables) => SHIP 

(setq my-ship 
(make-instance 'ship :name "Enterprise" 

:mass 4534 
:x-velocity 24 
:y-velocity 2 
:z-velocity 45» => #<SHIP 43994623> 

(typep my-ship :instance) => T 
(typep my-ship) => SHIP 
(type-of my-ship) => SHIP 

See the section "Type-checking Differences Between Symbolics Common 
Lisp and Zetalisp" in Symbolics Common Lisp: Language Concepts. 

unbreakon &optional function (condition t) Function 
Turns off a breakpoint set by breakon. If function-spec is not provided, all 
breakpoints set by breakon are turned off. If condition-form is provided, it 
turns off only that condition, leaving any others. If condition-form is not 
provided, the entire breakpoint is turned off for that function. 

For a table of related items: See the section "Breakpoint Functions" in 
Symbolics Common Lisp: Language Concepts. 

:unclaimed-message operation &rest arguments Message 
When an operation is performed on a flavor instance, whether the operation 
is a generic function or a message, the Flavors system checks to be sure 
that a method exists for performing the operation on the object. If no 
method is found, it checks for a method for the :unclaimed-message mes-

I 
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sage. If such a method exists, it is invoked with arguments operation and 
any arguments that were given to the operation. 

This is equivalent to using the :default-handler option to defflavor. 

flavor:vanilla does not provide a method for :unclaimed-message. If no 
method for :unclaimed-message exists, and the :default-handler option 
was not used, then the default action of the Flavors system is to signal an 
error. 

undefine-global-handler name Macro 
Removes a global handler defined with define-global-handler. 

name is the name of the global handler to be removed. 

undefine-global-handler returns t if it finds the named handler. Other­
wise it signals a proceedable error, and, if the condition proceeds, returns 
nil. 

Examples: 

(define-global-handler infinity-is-three sys:divide-by-zero 
(error) 

(values :return-values '(3))) 

(undefine-global-handler infinity-is-three) 

For a table of related items: See the section "Basic Forms for Global 
Handlers" in Symbolics Common Lisp: Language Concepts. 

undefun function-spec Function 
If function-spec has a saved previous basic definition, this interchanges the 
current and previous basic definitions, leaving the encapsulations alone. 
This undoes the effect of a defun, compile, and so on. (See the function 
uncompile in Program Development Utilities.) 

si:unencapsulate-function-spec function-spec &optional Function 
encapsulation-types 

This takes one function spec and returns another. If the original function 
spec is undefined, or has only a basic definition (that is, its definition is 
not an encapsulation), then the original function spec is returned un­
changed. 

If the definition of function-spec is an encapsulation, then its debugging 
info is examined to imd the uninterned symbol that holds the encapsulated 
de imition, and also the encapsulation type. If the encapsulation is of a 
type that is to be skipped over, the uninterned symbol replaces the original 
function spec and the process repeats. 
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The value returned is the uninterned symbol from inside the last encap­
sulation skipped. This uninterned symbol is the flrst one that does not 
have a deflnition that is an encapSUlation that should be skipped. Or the 
value can be function-spec if function-spec's deflnition is not an encapsula­
tion that should be skipped. 

The types of encapsulations to be skipped over are specilled by 
encapSUlation-types. This can be a list of the types to be skipped, or nil, 
meaning skip all encapsulations (this is the default). Skipping all encap­
sulations means returning the uninterned symbol that holds the basic 
deflnition of function-spec. That is, the definition of the function spec 
returned is the basic definition of the function spec supplied. Thus: 

(fdefinition (si:unencapsulate-function-spec 'faa» 

returns the basic definition of foo, and: 

(fdefine (si:unencapsulate-function-spec 'faa) 'bar) 

sets the basic deimition (just like using fdefine with carefully supplied as 
t). 

encapSUlation-types can also be a symbol, which should be an encapsulation 
type; then we skip all types that are supposed to come outside of the 
specilled type. For example, if encapsulation-types is trace, then we skip 
all types of encapsulations that come outside of trace encapsulations, but 
we do not skip trace encapsulations themselves. The result is a function 
spec that is where the trace encapsulation ought to be, if there is one. Ei­
ther the definition of this function spec is a trace encapsulation, or there 
is no trace encapsulation anywhere in the definition of function-spec, and 
this function spec is where it would belong if there were one. For ex­
ample: 

(let «tern (si:unencapsulate-function-spec spec 'trace») 
(and (eq tern (si:unencapsulate-function-spec tern '(trace») 

(si:encapsulate tern spec 'trace '( . .. body .. . »» 

flnds the place where a trace encapsulation ought to go, and makes one 
unless there is already one there. 

(let «tern (si:unencapsulate-function-spec spec 'trace») 
(fdefine tern (fdefinition (si:unencapsulate-function-spec 

tern '(trace»») 

eliminates any trace encapSUlation by replacing it by whatever it encap­
sulates. (If there is no trace encapSUlation, this code changes nothing.) 

These examples show how a subsystem can insert its own type of encap­
sulation in the proper sequence without knowing the names of any other 
types of encapSUlations. Only the si:encapsulation-standard-order vari­
able, which is used by si:unencapsulate-function-spec, knows the order. 

I 
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unexport symbols &optional package Function 
The symbols argument should be a list of symbols or a single symbol. If 
symbols is nil, it is treated like an empty list. These symbols become in­
ternal symbols in package. package can be a package object or the name of 
a package (a symbol or a string). If unspecified, package defaults to the 
value of *package*. Returns t. I t is an error to unexport a symbol from 
the keyword package. 

unintern sym &optional (Pkg (symbol-package si:sym» Function 
Removes sym from pkg and from pkg's shadowing-symbols list. If pkg is 
the home package for sym, then sym is made to have no home package. In 
some circumstances, sym may continue to be accessible by inheritance. 
unintern returns t if it removes a symbol and nil if it fails to remove a 
symbol. unintern should be used with caution since it changes the state of 
the package system and affects the consistency rules (See the section 
"Consistency Rules for Packages" in Symbolics Common Lisp: Language 
Concepts.). 

union listl list2 &key (test #'eql) test-not (key #'identity) Function 
union takes two lists and returns a new list containing everything that is 
an element of either of the lists. If there is a duplication between the two 
lists, only one of the duplicate instances will be in the result. If either of 
the arguments has duplicate entries within it, the redundant entries mayor 
may not appear in the result. There is no guarantee that the order of the 
elements in the result reflect the ordering of the arguments in any par­
ticular way. The keywords are 

:test Any predicate specifying a binary operation to be applied 
to a supplied argument and an element of a target list. 
The item matches the specification only if the predicate 
returns t. If :test is not supplied the default operation is 
eqI. 

: test-not Similar to :test, except the item matches the specification 
only if there is an element of the list for which the 
predicate returns nil. 

For all possible ordered pairs consisting of one element from listl and one 
element from list2, the predicate is used to determine whether they match. 
For every matching pair, at least one of the two elements of the pair will 
be in the result. Moreover, any element from either list that matches no 
element of the other will appear in the result. 

(union J(a b c) J(f a d a» => (0 F A B C) 

(union J«x 5) (y 6) (x 3» J«z 2) (x 4» :key #J car) => 
«Z 2) (X 5) (Y 6) (X 3» 
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For a table of related items: See the section "Functions for Comparing 
Lists" in Symbolics Common Lisp: Language Concepts. 

zI:union &rest lists Function 
Takes any number of lists that represent sets and creates. and returns a 
new list that represents the union of all the sets it is given. zI:union uses 
eq for its comparisons. You cannot change the function used for the com­
parison. (zI:union) returns nil. 

This Zetalisp function is shadowed by the Common Lisp function of the 
same name. 

For a table of related items: See the section "Functions for Comparing 
Lists" in Symbolics Common Lisp: Language Concepts. 

unless condition &rest body Macro 
The forms in body are evaluated when condition returns nil. It returns the 
value of the last form evaluated. When condition returns something other 
than nil, unless returns nil. 

Examples: 

(unless) => error 

(unless nil "rain, rain, rain") => "rain, rain, rain" 

(unless (eq 1 1) (setq a b) "faa") => NIL 

(unless (eq 1 2) (setq a 4) "faa") => "foo" 
a => 4 

When body is empty, unless always returns nil. 

For a table of related items: See the section "Conditional Functions" in 
Symbolics Common Lisp: Language Concepts. 

See the section "loop Clauses", page 310. 

unless Keyword For loop 

unless expr 
If expr evaluates to t, the following clause is skipped, otherwise not. This 
is equivalent to when (not expr). 

Examples: 
I 
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(defun loop1 0 
(loop for i from B to 9 

unless (> ; 5) collect; 
finally (print" so long, goodbye .... "))) => LOOP1 

(loop1) => 
" so long, goodbye .... " (B 12 3 4 5) 

While the keyword when would do the following. 

(defun loop1 0 
(loop for i from B to 9 

when (> i 5) collect i 
finally (print" so long, goodbye .... "))) => LOOP1 

(loop1) => 
" so long, goodbye .... " (6 7 8 9) 

604 

Multiple conditionalization clauses can appear in sequence. If one test fails, then 
any following tests in the immediate sequence, and the clause being 
conditionalized, are skipped. 

In the typical format of a conditionalized clause such as 

when exprl keyword expr2 

expr2 can be the keyword it. If that is the· case, then a variable is generated to 
hold the value of exprl, and that variable gets substituted for expr2. Thus, the 
composition: 

when expr return it 

is equivalent to the clause: 

thereis expr 

and one can collect all non-null values in an iteration by saying: 

when expression collect it 

If mUltiple clauses are joined with and, the it keyword can only be used in the 
first. If multiple whens, unlesses, and/or ifs occur in sequence, the value 
substituted for it is that of the last test performed. The it keyword is not 
recognized in an else-phrase. 

Conditionals can be nested. 

See the section "loop Clauses", page 310. 

unsigned-byte &optional ( s '* ) Type Specifier 
unsigned-byte is the type specifier symbol for the predefined Lisp unsigned 
byte data type. 

This type specifier can be used in either symbol or list form. Used in list 
form, unsigned-byte allows the declaration and creation of a specialized set 
of non-negative integers that can be represented in a byte of s bits. 
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(unsigned-byte 5) = (integer 9 25 _1); (unsigned-byte *) = (integer 9 *), 
the set of non-negative integers. 

The type unsigned-byte is a subtype of the type signed-byte. 

The type unsigned-byte is a supertype of the type bit. 

Examples: 

(typep 778 Junsigned-byte) => T 

(typep 1 J(unsigned-byte 1» => T 

(subtypep Junsigned-byte Jsigned-byte) 
=> T and T ;subtype and certain 

(equal-typep Jbit J(unsigned-byte 1» => T 

(sys:type-arglist Junsigned-byte) => (&OPTIONAL (5 J*» and T 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. See the section "Numbers" in Symbolics Common 
Lisp: Language Concepts. 

until Keyword For loop 

until expr 
If expr evaluates to t, the loop is exited, performing exit code (if any), and 
returning any accumulated value. The test is placed in the body of the 
loop where it is written. It can appear between sequential for clauses. 

Examples: 

(de fun trivial-loop () 
(loop for i from 9 until (= i 12) 

do 
(princ i)(princ U H»~) => TRIVIAL-LOOP 

(TRIVIAL-LOOP) => 9 1 2 3 4 5 6 7 8 9 19 11 NIL 

See the section "loop Clauses", page 310. 

unuse-package packages-to-unuse &optional package Function 
The packages-to-unuse argument should be a list of packages or package 
names, or a single package or package name. These packages are removed 
from the use-list of package and their external symbols are no longer acces­
sible, unless they are accessible through another path. package can be a 
package object or the name of a package (a symbol or a string). If un­
specified, package defaults to the value of *package*. Returns t. 

• 
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unwind-protect protected-form &rest cleanup-forms Special Form 
Sometimes it is necessary to evaluate a form and make sure that certain 
side effects take place after the form is evaluated. A typical example is: 

(progn 
(turn-on-water-faucet) 
(hairy-function 3 nil 'faa) 
(turn-off-water-faucet» 

The nonlocal exit facility of Lisp creates a situation in which the above 
code does not work. However, if hairy-function should do a throw to a 
catch that is outside of the progn form, (turn-off-water-faucet) is never 
evaluated (and the faucet is presumably left running). This is particularly 
likely if hairy-function gets an error and the user tells the Debugger to 
give up and abort the computation. 

In order to allow the above program to work, it can be rewritten using 
unwind-protect as follows: 

(unwind-protect 
(progn (turn-on-water-faucet) 

(hairy-function 3 nil 'faa» 
(turn-off-water-faucet» 

If hairy-function does a throw that attempts to quit out of the evaluation 
of the unwind-protect, the (turn-off-water-faucet) form is evaluated in be­
tween the time of the throw and the time at which the catch returns. If 
the progn returns normally, then the (turn-off-water-faucet) is evaluated, 
and the unwind-protect returns the result of the progn. 

Examples: 

(tagbody 
(let «num 4» 

(unwind-protect 

home 

(if (= num 4) (go home» 
(prine "reach out"») 

(prine" and H»~ => reach out and NIL 

(unwind-protect 
(progn (start-car) 

(dri ve-car» 
(stop-car» 

The general form of unwind-protect looks like: 
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(unwi nd-protect protected-form 
cleanup-form1 
cleanup-form2 
... ) 

unwind-protect-case 

protected-form is evaluated, and when it returns or when it attempts to quit 
out of the unwind-protect, the cleanup-forms are evaluated. To ensure 
that unwind-protect does not return without completely executing its 
cleanup forms, macro sys:without-aborts is automatically and atomically 
wrapped around all cleanup-forms, preventing them from being aborted by 
user action. 

unwind-protect catches exits caused by return-from or go as well as .those 
caused by throw. The value of the unwind-protect is the value of 
protected-form. Multiple values returned by the protected-form are 
propagated back through the unwind-protect. 

The cleanup forms are run in the variable-binding environment that you 
would expect: that is, variables bound outside the scope of the 
unwind-protect special form can be accessed, but variables bound inside 
the protected-form cannot be. In other words, the stack is unwound to the 
point just outside the protected-form, then the cleanup handler is run, and 
then the stack is unwound some more . 

. Note: It is almost never adequate to do something of the form 

(unwind-protect (progn (faa) ... code ... ) 
(undo-faa» 

Nearly always you should write 

(let «old-faa-state (read-faa-state») 
(unwind-protect (progn (faa) ... code ... ) 

(set-faa-state old-faa-state») 

You should also consider that other processes may see your data structure 
in the modified state. If you have a shared structure, you may need to use 
a lock to only allow one process to use it while it is modified. 

For a table of related items: See the section "N onlocal Exit Functions" in 
Symbolics Common Lisp: Language Concepts. 

unwind-protect-case (&optional aborted-p-var) body-form &rest Macro 
cleanup-clauses 

body-form is executed inside an unwind-protect form. The cleanup forms of 
the unwind-protect are generated from cleanup-clauses. Each cleanup­
clause is considered in order of appearance and has the form (keyword 
forms ... J. keyword can be :normal, :abort or : always. The forms in a 
:normal clause are executed only if body-form finished normally. The 

I 
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forms in an :abort clause are executed only if body-form exited before 
completion. The forms in an :always clause are always executed. The 
values returned are the values of body-form, if it completed normally. 
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To ensure that unwind-protect-case does not return without completely ex­
ecuting its cleanup forms, macro sys:without-aborts is automatically and 
atomically wrapped around all cleanup-forms, preventing them from being 
aborted by user action. 

aborted-p-var, if supplied, is t if the body-form was aborted, and nil if it 
finished normally. ahorted-p-var can be used in forms within 
cleanup-clauses as a condition for executing abort instead of normal cleanup 
code. It can be set within body-form, but should be done so with great 
care. It should only be set to nil if the remaining subforms of body-form 
do not need protecting. 

For a table of related items: See the section "Nonlocal Exit Functions" in 
Symbolics Common Lisp: Language Concepts. 

upper-case-p char 
Returns t if char is an upper-case letter. 

(upper-case-p #\A) => T 
(upper-case-p #\a) => T 

Function 

use-package packages-to-use &optional package Function 
The packages-to-use argument should be a list of packages or package 
names, or a single package or package name. These packages are added to 
the use-list of package if they are not there already. All external symbols 
in the packages to use become accessible in package. package can be a 
package object or the name of a package (a symbol or a string). If un­
specified, package defaults to the value of ·package*. Returns t. 



609 zl :value-cell-Iocation 

zl:value-cell-Iocation sym Function 
This function is obsolete on local and instance variables; use 
zl:variable-Iocation instead. 

zl:value-cell-Iocation returns a locative pointer to sym's internal value cell. 
See the section "Cells and Locatives". It is preferable to write: 

(locf (symeval sym» 

instead of calling this function explicitly. 

(value-cell-Iocation 'a) is still useful when a is a special variable. It be­
haves slightly differently from the form (variable-location a), in the case 
that a is a variable "closed over" by some closure. See the section 
"Dynamic Closures" in Symbolics Common Lisp: Language Concepts. 
zl:value-cell-Iocation returns a locative pointer to the internal value cell of 
the symbol (the one that holds the invisible pointer, which is the real value 
cell of the symbol), whereas zl:variable-Iocation returns a locative pointer 
to the external value cell of the symbol (the one pointed to by the invisible 
pointer, which holds the actual value of the variable). 

values valuel-type value2-type... Type Specifier 
This type specifier can be used only as the value type in a function type 
specifier or in a the special form. It is used to specify individual types 
when multiple values are involved. 

Examples: 

(defun faa (x) 
(the (values integer integer) 

(floor x 2») => FDD 
(faa 8) => 4 and B 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. 

values &rest args Function 
Returns multiple values, its arguments. This is the primitive function for 
producing mUltiple values. It is valid to call values with no arguments; it 
returns no values in that case. 

flavor:vanilla Flavor 
This flavor is included in all flavors by default. flavor:vanilla has no in- I 
stance variables, but it provides several basic useful methods, some of 
which are used by the Flavor tools. 

Every flavor has flavor:vanilla as a component flavor, unless you specify 
not to include flavor:vanilla by providing the :no-vanilla-flavor option to 
defflavor. It is unusual to exclude flavor:vanilla. 
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variable-boundp variable Special Form 
Returns t if the variable is bound and nil if the variable is not bound. 
variable should be any kind of variable (it is not evaluated): local, special, 
or instance. Note: local variables are always bound; if variable is local, the 
compiler issues a warning and replaces this form with t. 

If a is a special variable, (boundp 'a) is the same as (variable-boundp a). 

zl:variable-Iocation variable Special Form 
Returns a locative pointer to the memory cell that holds the value of the 
variable. variable can be any kind of variable (it is not evaluated): local, 
special, or instance. 

zl:variable-Iocation should be used in almost all cases instead of 
zl:value-cell-Iocation; zl:value-cell-Iocation should only be used when 
referring to the internal value cell. For more information on internal value 
cells: See the section "What is a Dynamic Closure?" in Symbolics Common 
Lisp: Language Concepts. 

You can also use locf on variables. (locf zl-user:a) expands into 
(zl:variable-Iocation zl-user:a). 

variable-makunbound variable Special Form 
Makes the variable be unbound and returns variable. variable should be 
any kind of variable (it is not evaluated): local, special, or instance. Note: 
since local variables are always bound, they cannot be made unbound; if 
variable is local, the compiler issues a warning. 

If a is a special variable, (makunbound 'zl-user:a) is the same as 
(variable-makunbound 'a). 

vector &rest objects Function 
Creates a simple vector with specified initial contents. For example: 

(vector 3 4 5) 

vector &optional ( element-type 'lie ) ( size '* ) Type Specifier 
vector is the type specifier symbol for the predefined Lisp structure of that 
name. 

The type vector is a subtype of the type array: for all types of x, the type 
(vector x) is the same as the type (array x (*)). 

The types vector and list are disjoint subtypes of the type sequence. 

The type vector is a supertype of the types string, bit-vector, 
simple-vector; 
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string means (vector string-char), or (vector character) 
bit-vector means (vector bi t) 
sinnple-vector means (simple-array t (*» 

The types vector t, string, and bit-vector are disjoint. 

This type specifier can be used in either symbol or list form. Used in list 
form, vector allows the declaration and creation of specialized one­
dimensional arrays whose elements are all of type element-type and whose 
lengths match size. This is entirely equivalent to 

(array (element-type size». 

element-type must be a valid type specifier, or unspecified. For standard 
Symbolics Common Lisp type specifiers: See the section "Type Specifiers" 
in Symbolics Common Lisp: Language Concepts. 

size can be a non-negative integer, or it can be a list of non-negative in­
tegers, or it can be unspecified. 

The specialized types (vector stri ng-char) and (vector· bi t) are so useful 
. that they have the special names string and bit-vector. 

Examples: 

(typep #(a b c) 'vector) => T 

(subtypep 'vector 'array) => T and T 

(subtypep 'vector 'sequence) => T and T 

(sys:type-arglist 'vector) 
=> (&OPTIONAL (ELEMENT-TYPE '*) (SIZE '*» and T 

(vectorp #(» => T 

(typep #*010 '(vector bit 3» => T 

See the section "Data Types and Type Specifiers" in Symbolics Common 
Lisp: Language Concepts. See the section "Arrays" in Symbolics Common 
Lisp: Language Concepts. 

sys:vector-bitblt alu size from-array from-index to-array to-index Function 
sys:vector-bitblt copies a linear portion of from-array of length size start­
ing at from-index into a linear portion of to-array starting at to-index. The 
value stored can be a Boolean function of the new value and the value al­
ready there, under the control of alu. This function is a one-dimensional 
bitblt. See the function bitblt, page 48. 

from-raster and to-raster are allowed to be the same array. If size is nega­
tive, then the processing is done backwards, using (abs size) as the number 
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of elements. For arrays of different elements it works bitwise, and size is 
in units of to-array. 

sys:vector-bitblt might not work well if from-array is indirected with an 
index-offset. 

vectorp object Function 
Tests whether the given object is a vector. A vector is a one-dimensional 
array. See the type specifier vector, page 610. 

(vectorp (make-array 5 :element-type 'bit :fill-pointer 2» 
=> T 

(vectorp (make-array '(5 2») 
=> NIL 

vector-pop array Function 
Decreases the fill pointer by one and returns the vector element designated 
by the new value of the fill pointer. vector must be a one-dimensional ar­
ray with a fill pointer. 

vector-push new-element vector Function 
Stores new-element in the element designated by the fill pointer and incre­
ments the fill pointer by one. vector must be a one-dimensional array with 
a fill pointer, and new-element can be any object allowed to be stored in the 
array. 

If the fill pointer does not designate an element of the array (specifically, 
when it gets too big), it is unaffected and vector-push returns nil. Other­
wise, the two actions (storing and incrementing) happen uninterruptibly, 
and vector-push returns the former value of the fill pointer, that is, the ar­
ray index in which it stored new-element. 

vector-push-extend new-element vector &optional extension Function 
Stores new-element in the element designated by the fill pointer and incre­
ments the fill pointer by one. If the vector is not . large enough, 
vector-push-extend extends the vector if the array is adjustable. However, 
if the array is not adjustable, vector-push-eIdend signals an error. 

vector-push-portion-extend to-al'rayfrom-array &optional Function 
(from-start 0) from-end 

Copies a portion of one array to the end of another, updating the fill 
pointer of the second to reflect the new contents. The destination array 
must have a fill pointer. The source array need not. 

vector-push-portion-extend returns the to-array and the index of the next 
location to be filled. 
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Example: 

(setq to-string 
(array-push-portion-extend 

to-string from-string (or from B) to» 

warn 

If the optional arguments are not provided, the default is to copy all of 
from-array to the end of to-array. 

warn optional-options optional-condition-name format-string &rest Function 
format-args 

If the flag *break-on-warnings* is nil, warn prints a warning message 
without entering the Debugger. . 

If the flag, *break-on-warnings* is not nil, warn enters the Debugger and 
prints the warning message. If you continue from the error, warn returns 
args. 

The optional arguments optional-options and optional-condition-name can be 
omitted. They represent more advanced features of warn, the documen­
tation of which is being deferred. 

format-string is an error message string. 

format-args are additional arguments; these are evaluated only if a con­
dition is signalled. 

Examples: 

(defun sum-numbers (list-of-numbers) 
(when « (length list-of-numbers) 2) 

(warn ·You are trying to only add -0 number-:P.­
(length list-of-numbers») 

(reduce #'+ list-of-numbers» => SUM-NUMBERS 

(sum-numbers '(1» 
=> Warning: You are trying to only add 1 number. 

(setq *break-on-warnings* t) => T 

(sum-numbers '(1»=> 
Warning: You are trying to only add 1 number 

I 
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when 

SUM-NUMBERS: 
Arg 9 (LIST-OF-NUMBERS): (1) 

Debugger was entered because *BREAK-ON-WARNINGS* is set 
s-A, <RESUME>: Return from WARN 
s-B: Proceed without any special action 
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s-C, <ABORT>: Return to Lisp Top Level in Dynamic Lisp Listener 1 
~ Return from WARN 
1 

For a table of related items: See the section "Condition-Checking and Sig­
nalling Functions and Variables" in Symbolics Common Lisp: Language 
Concepts. 

when condition &rest body Macro 
The forms in body are evaluated when condition returns non-null. In that 
case, it returns the value(s) of the last form evaluated. When condition 
returns nil, when returns nil. 

Examples: 

(when) => error 

(when t "Climb Tree") => "Climb Tree" 

(when (atom 'x) (setq a 1) "foo") => "foo" 
a => 1 

(when (eq 1 2) "day" "night") => NIL 

When body is empty, when always returns nil. 

For a table of related items: See the section "Conditional Functions" in 
Symbolics Common Lisp: Language Concepts. 

when Keyword For loop 

when exprlf expr evaluates to nil, the following clause is skipped, otherwise not. 
Examples: 

(defun loop1 0 
(loop for i from 1 to 19 

when (= i 5 ) return i 
finally (print "Finally triggered"») => LOOP1 

(loop1) => 5 
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(defun loop1 0 
(loop for i from 

when (> i 5 ) collect i 
until (> i 28») => LOOP1 

where-is 

(loop1) => (6 7 8 9 18 11 12 13 14 15 16 17 18 19 28 21) 

Multiple conditionalization clauses can appear in sequence. If one test fails, then 
any following tests in the immediate sequence, and the clause being 
conditionalized, are skipped. 

In the typical format of a conditionalized clause such as 

when exprl keyword expr2 

expr2 can be the keyword it. If that is the case, then a variable is generated to 
hold the value of exprl, and that variable gets substituted for expr2. Thus, the 
composition: 

when expr return it 

is equivalent to the clause: 

thereis expr 

and one can collect all non-null values in an iteration by saying: 

when expression collect it 

If multiple clauses are joined with and, the it keyword can only be used in the 
first. If multiple whens, unlesses, and/or ifs occur in sequence, the value 
substituted for it is that of the last test performed. The it keyword is not 
recognized in an else-phrase. 

Conditionals can be nested. 

See the section "loop Clauses", page 310. 

where-is pname Function 
Finds all symbols named pname and prints on zl:standard-output a 
description of each symbol. The symbol's home package and name are 
printed. If the symbol is present in a different package than its home 
package (that is, it has been imported), that fact is printed. A list of the 
packages from which the symbol is accessible is printed, in alphabetical or­
der. where-is searches all packages that exist, except for invisible 
packages. 

If pname is a string it is converted to uppercase, since most symbols' 
names use uppercase letters. If pname is a symbol, its exact name is used. 

where-is returns a list of the symbols it found. 

The find-aIl-symbols function is the primitive that does what where-is 
does without printing anything. 

I 
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: which-operations Message 
The object should return a list of the messages and generic functions it 
supports with methods. 

The :which-operations method supplied by flavor:vanilla generates the list 
once per flavor and remembers it, minimizing consing and compute time. 
The list is regenerated when a new method is added. 

while Keyword For loop 

while expr 
If expr evaluates to nil, the loop is exited, performing exit code (if any), 
and returning any accumulated value. The test is placed in the body of the 
loop where it is written. It can appear between sequential for clauses. 

Examples: 

(defun x-power (x) 
(loop for stepper = x then (* stepper x) 

while « stepper 1BB) 
do 

(print stepper») => X-POWER 
(x-power 3) => 
3 

9 
27 
81 NIL 

&whole Lambda List Keyword 
This keyword is used with macros only. It should be followed by a single 
variable that is bound to the entire macro-call form or subform. This vari­
able is the value that the macro-expander function receives as its first ar­
gument. &whole and its following variable should appear first in the 
lambda-list, before any other parameter or lambda-list keyword. 

with Keyword For loop 

with uarl {data-type} {= exprl} {and uar2 {data-type} {= expr2} } ••• 
The with keyword can be used to establish initial bindings, that is, vari­
ables that are local to the loop but are only set once, rather than on each 
iteration. 
The optional argument, data-type, is reserved for data type declarations. It 
is currently ignored. 
If no expr is given, the variable is initialized to the appropriate value for 
its data type, usually nil. with bindings linked by and are performed in 
parallel; those not linked are performed sequentially. That is: 
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(loop with a = (faa) and b = (bar) and c 
... ) 

binds the variables like: 

«1 ambda (a b c) ... ) 
(faa) (bar) nil) 

whereas: 

(loop with a = (faa) with b = (bar a) with c ... ) 

binds the variables like: 

«lambda (a) 
«lambda (b) 

«lambda (c) ... ) 
nil» 

(bar a») 
(faa» 

with 

All expr's in with clauses are evaluated in the order they are written, in 
lambda-expressions surrounding the generated prog. The loop expression: 

(loop with a = xa and b = xb 
with c = xc 
for d = xd then (f d) 
and e = xe then (9 e. d) 
for p in xp 
with q = xq 

... ) 
produces the following binding contour, where tl is a loop-generated tem­
porary: 

«1 ambda (a b) 
«lambda (c) 

«lambda (d e) 

xc» 
xa xb) 

«lambda (p t1) 
«lambda (q) ... ) 
xq) ) 

nil xp» 
xd xe» 

Because all expressions in with clauses are evaluated during the variable­
binding phase, they are best placed near the front of the loop form for 
stylistic reasons. 

I 
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For binding more than one variable with no particular initialization, one 
can use the construct: 

with variable-list {data-type-list} {and ••• } 

as in: 

with (i j k t1 t2) (fixnum fixnum fixnum) 

A slightly shorter way of writing this is: 

with (i j k) fixnum and (t1 t2) ... 
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These are cases of destructuring which loop handles specially. See the sec­
tion "Destructuring", page 316. 
Examples: 

(defun 100p1 0 
(loop for x from 9 to 3 

with (a b) 
with c = '(its constant) 
~ith d = '(another constant) 
do 

(setq a (+ x 19» 
(setq b (+ x 29» 
(print (list abc d»» => LOOP1 

(loop1) => 
(19 29 (ITS CONSTANT) (ANOTHER CONSTANT» 
(11 21 (ITS CONSTANT) (ANOTHER CONSTANT» 
(12 22 (ITS CONSTANT) (ANOTHER CONSTANT» 
(13 23 (ITS CONSTANT) (ANOTHER CONSTANT» NIL 

See the macro loop, page 309. 

sys:with-aborts-enabled (identifiers ... ) body... Macro 
sys:with-aborts-enabled cancels the effect of one or more invocations of 
sys:without-aborts. 

Each of the identifiers is a symbol that relates this invocation of 
sys:with-aborts-enabled to a matching invocation of sys:without-aborts. 
The innermost sys:without-aborts with a matching identifier is nullified 
for the duration of body. The identifier unwind-protect identifies the 
automatic sys:without-aborts created by unwind-protect. It is not pos­
sible to nullify a sys:without-aborts without an identifier. 

Use sys:with-aborts-enabled when an operation that is generally unsafe to 
abort contains an interval during which the state is consistent and aborting 
is safe, especially if an error can be signalled during that interval. In the 
case of an error, sys:with-aborts-enabled allows the user to abort without 
having to interact further with the Debugger. 
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You also use sys:with-aborts-enabled when you don't need the automatic 
sys:without-aborts created by unwind-protect. For example, 

(unwind-protect (do-something) 
(sys:with-aborts-enabled (unwind-protect) 

(clean-up-something») 

If the cleanup form contained an explicit sys:without-aborts, to specify. a 
specific reason why it should not be aborted instead of the default generic 
reason, the sys:with-aborts-enabled must specify the identifiers of both the 
explicit and the implicit sys:without-aborts. For example, 

(unwind-protect (do-something) 
(sys:without-aborts 

(faa HThe floor is being cleaned up. 
Aborting now could leave a serious mess that will cause 
trouble if you enter this room again later. H) 

(do-something-not-abortable) 
(sys:with-aborts-enabled (faa unwind-protect) 

(do-something-abortable»» 

See the macro sys:without-aborts, page 620. 

For a table of related items: See the section "Nonlocal Exit Functions" in 
Symbolics Common Lisp: Language Concepts. 

dbg:with-erring-frame (frame-uar condition) &body body Macro 
dbg:with-erring-frame sets up an environment with appropriate bindings 
for using the rest of the functions that examine the stack. It binds 
frame-uar with the frame pointer to the stack frame that signalled the er­
ror. 

frame-uar is always a pointer to an interesting stack frame. 

condition is the condition object for the error, which was the first ar­
gument given to the condition-bind handler. 

(defun my-handler (condition-object) 
(dbg:with-erring-frame (frame-ptr condition-object) 

body ... ) ) 

Inside body, the variable frame-var is bound to the frame pointer of the 
frame that got the error. 

Sometimes, you might want to use the special variable 
dbg:*current-frame* as frame-uar because some functions expect this spe­
cial variable to be bound to the stack frame that signalled the error. 

You would use this special variable if you are sending the 
:bug-report-description message to the condition object, which calls stack- • 
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examination routines that depend on the idea of a current frame, in ad­
dition to the other things that dbg:with-erring-frame sets up. 
:bug-report-description is the message that generates the text that the 
:Mail Bug Report command (c-M) puts in the mail composition window. 
See the generic function dbg:bug-report-description, page 59. 

For a table of related items: See the section "Functions for Examining 
Stack Frames" in Symbolics Common Lisp: Language Concepts. 
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sys:without-aborts ([identifier] reason format-args ... ) body... Macro 
This macro encloses code that should not be aborted. sys:without-aborts 
intercepts abort attempts by user action (such as c-ABORT), but not abort 
attempts by program action (such as throw). 

When the macro is activated, it uses reason, a format-control string, and 
format-args, additional arguments, to display an. explanation of why it is 
sensitive to the current abort request and what the consequences of abort­
ing now would be. Phrase this explanation so that it is as useful and 
meaningful as possible to the user who is trying to abort the program. 
Giving the user the information needed to decide whether to leave the 
program running or to force it to abort is more important than conciseness. 
See the example given below. 

identifier is optional and usually omitted. If present, identifier is a symbol 
that relates this invocation of sys:without-aborts to a matching invocation 
of sys:with-aborts-enabled. See the macro sys:with-aborts-enabled, page 
618. 

Use sys:without-aborts to protect those parts of your program, such as 
manipulations of global data structures, that cannot be aborted partway 
through their execution without damaging the program. You don't need 
sys:without-aborts if aborting the program would not cause a future ex­
ecution of it to operate incorrectly. 

If a program remains unsafe to abort for only a brief time, c-ABORT simply 
waits until the program leaves the body of sys:without-aborts and then 
aborts it. c-ABORT displays reason and queries the user only if the program 
remains inside sys:without-aborts for too long. 

If a program enters the Debugger while inside sys:without-aborts, and you 
invoke a restart option that would throw through the sys:without-aborts, 
aborting the execution of body, the Debugger displays reason and queries 
you. In this case waiting until the program leaves body is not possible be­
cause the program is already stopped and sitting in the Debugger. 

sys:without-aborts is automatically wrapped around all unwind-protect 
cleanup forms; this decreases the probability of leaving an unwind-protect 
without completely executing its cleanup forms. When sys:without-aborts 
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is invoked during an unwind-protect, identifier is unwind-protect and 
reason is a generic explanation supplied by the system. 

You can specify a more precise description of why the cleanup forms of this 
unwind-protect are not safe to abort by invoking sys:without-aborts ex­
plicitly. You can also specify that the cleanup forms are safe to abort by 
invoking sys:with-aborts-enabled with unwind-protect as an identifier. 

The function process-abort, used by the various abort keys, respects 
sys:without-aborts, waiting until the process is abortable, and asking the 
user what to do if the process is still not abortable after a timeout. See 
the section "Process Functions" in Internals, Processes, and Storage 
Management. 

Example: 

(sys:without-aborts 
("The -:R widget data base is being -(-A-)d.-@ 

Aborting this could leave the data base in an inconsistent state,-@ 
and future operations on widgets might fail in unpredictable ways." 

2 :update) 
(+ 1 'fool) 

Trap: The second argument ... 
s-A, <RESUME>: Supply replacement argument 
s-B: Return a value from the +-INTERNAL instruction 
s-C: Retry the +-INTERNAL instruction 
s-D, <ABORT>: 
s-E: 
-->Abort Abort 

Return to Dynamic Lisp Top Level in Dynamic Lisp Listener 2 
Restart process Dynamic Lisp Listener 2 

Return to Dynamic Lisp Top Level in Dynamic Lisp Listener 2 

The program cannot safely be aborted at this time. 
The second widget data base is being updated. 
Aborting this could leave the data base in an inconsistent state, 
and future operations on widgets might fail in unpredictable ways. 

Do you want to Skip or Abort? (press <HELP> for help) <HELP> 
The current program operation is one that the programmer expected 
to run to completion. Aborting this operation partway through 
could leave the program in an inconsistent state~and interfere 
with its proper operation. 
Your choices are: 

Skip Abandons this attempt to abort the program. 
Abort Aborts the program by force, accepting the risk of damage . 

. Do you want to Skip or Abort? Abort 
• 
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Back to Dynamic Lisp Top Level in Dynamic Lisp Listener 2. 

The example assumes the user of this program knows what widgets are and 
what a widget data base is. If this is not the case, the reason string 
should include a brief explanation. 

In this example, the Debugger offers you two choices. If you select Skip, 
you can use one of the first two proceed options to correct the error in the 
program and continue execution. If you select Abort, you accept the pos­
sibility that the program won't work correctly in the future. 

If the program had been aborted with c-ABORT, you would have been of­
fered additional choices, as follows: 

Skip 
Wait 

Abandons this attempt to abort the process. 
Waits until the process reaches a point where it can 
safely be aborted. Offers these choices again if 5 
seconds elapse and it still cannot be aborted. 

Wait indefinitely Keeps waiting for as long as it takes. Another attempt 

Abort 
to abort stops waiting and offers these choices again. 
Aborts the process by force, accepting the risk of 
damage. 

Debug Enters the Debugger for detailed investigation. 

For a table of related items: See the section "Nonlocal Exit Functions" in 
Symbolics Common Lisp: Language Concepts. 

without-floating-underflow-traps body... Special Form 
Inhibits trapping of floating-point exponent underflow traps within the body 
of the form. The result of a computation which would otherwise underflow 
is a denormalized number or zero, whichever is closest to the mathematical 
result. 

Example: 

(describe (without-floating-underflow-traps (expt .1 40))) => 
1.0e-40 is a single-precision floating-point number. 

Sign 0, exponent 0, 23-bit fraction 213302 (denormalized) 
1.0e-40 

xcons X Y Function 
xcons ("exchanged cons")creates a cons, whose car is y and whose cdr is y. 
Example: 
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(xcons 'a 'b) => (b . a) 

xcons is a Symbolics extension to Common Lisp. 

For a table of related items: See the section "Functions for Constructing 
Lists and Conses" in Symbolics Common Lisp: Language Concepts. 

xcons-in-area x y area-number Function 
xcons-in-area creates a cons, whose car is y and whose cdr is x, in the 
specified area. (Areas are an advanced feature of storage management.) 
See the section "Areas" in Internals, Processes, and Storage Management. 

xcons-in-area is a Symbolics extension to Common Lisp. 

For a table of related items: See the section "Functions for Constructing 
Lists and Conses" in Symbolics Common Lisp: Language Concepts. 

zerop number Function 
Returns t if number is zero. Otherwise it returns nil. If number is not a 
number, zerop signals an error. 

For floating-point numbers, this only returns t for exactly 0.0, -0.0, O.OdO 
or -O.OdOj there is no "fuzz". For complex numbers, both real and imagi­
nary parts must be zero. 

For a table of related items: See the section "Numeric Property-checking 
Predicates" in Symbolic8 Common Lisp: Language Concepts. 
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