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Chapter 1

Introduction

1.1 Purpose

Concrete Syntax Tree is a library for manipulating Common Lisp source code
enhanced with information about the origin of the source. It is intended to solve
a general problem that occurs in particular in Common Lisp file compilers. If
a file compiler compiles the file by first calling the Common Lisp read function
on every top-level expression in the file, then the information about the origin
of those expressions is lost. This loss of information has a serious negative
impact on compiler messages, because the application programmer does not
get direct information about the origin of the code that the compiler message
refers to. The solution to this problem involves what is called source tracking,
which basically means that we need to keep track of this origin information
from the initial file, throughout the compilation process, all the way to the
executable code.

One requirement for improved source tracking is that the source code must be
read by an improved version of the read function. A typical solution would
be to make read keep a hash table that associates the expressions being read
to the location in the file. But this solution only works for freshly allocated
Common Lisp objects. It will not work for code elements such as numbers,
characters, or symbols, simply because there may be several occurrences of
similar code elements in the source.
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The solution provided by this library is to manipulate Common Lisp source
code in the form of a concrete syntax tree, or CST for short. A concrete
syntax tree is simply a wrapper (in the form of a standard instance) around
a Common Lisp expression, providing the additional information required for
source tracking. In order to make the manipulation of concrete syntax trees as
painless as possible for client code, this library provides a set of functions that
mimic the ones that would be used on raw Common Lisp code, such as first,
rest, consp, null, etc.

Since the exact nature of the origin information in a CST depends on the
Common Lisp implementation and the purpose of wanting to track that origin,
we do not impose a particular structure of this information. Instead, we just
propagate this information as much as possible through the functions in this
library that manipulate the source code in the form of CSTs.

For example, we provide code utilities for canonicalizing declarations, parsing
lambda lists, separating declarations and documentation strings and code bod-
ies, checking whether a form is a proper list, etc. All these utilities manipulate
the code in the form of a CST, and provide CSTs as a result of the manipulation
that propagates the origin information as much as possible.

In particular, we provide an "intelligent macroexpander". This function takes
an original CST and the result of macroexpanding the RAW code version of
that CST, and returns a new CST representing the expanded code in such a
way that as much as possible of the origin information is preserved.
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Chapter 2

Basic use

In this chapter, we describe the basic functionality that Concrete Syntax Tree
provides for manipulating concrete syntax trees.

2.1 Protocol

cst [Class|
This class is the base class for all concrete syntax trees.
:raw [Initarg]

The value of this initialization argument is the raw Common Lisp expression
that this concrete syntax tree represents.

raw cst [Generic Function]

This generic function returns the raw Common Lisp expression that is rep-
resented by cst as provide by the initialization argument :raw when cst was
created.

:parent [Initarg|

This initialization argument is accepted by all subclasses of concrete syntax
trees. If the syntax tree is a top-level syntax tree, then nil should be provided
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as the value for this initialization argument. Otherwise, the value should be
the concrete syntax tree that is the parent of this one.

:source [Initarg]

This initialization argument is accepted by all subclasses of concrete syntax
trees. The value of this initialization argument is a client-specific object that
indicates the origin of the source code represented by this concrete syntax tree.
A wvalue of nil indicates that the origin of the source code represented by
this concrete syntax tree is unknown. The default value (if this initialization
argument is not provided) is nil.

parent cst |Generic Function|

This generic function returns the parent of cst as provide by the initialization
argument :parent when cst was created.

source cst |Generic Function)|

This generic function returns the origin information of est as provide by the
initialization argument :source when cst was created.

null cst |Generic Function)|

This generic function returns true if and only if ¢st is an instance of the class
atom-cst that has nil as its raw value. Otherwise, it returns false.

cons-cst | Class|
This class is a subclass of the class cst.
:first [Initarg]

The value of this initialization argument is the concrete syntax tree that repre-
sents the car of the raw Common Lisp expression represented by this concrete
syntax tree.

:rest [Initarg]

The value of this initialization argument is the concrete syntax tree that repre-
sents the cdr of the raw Common Lisp expression represented by this concrete
syntax tree.

first cons-cst |Generic Function)|
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This generic function returns the concrete syntax tree that represents the car
of the raw Common Lisp expression represented by cons-cst.

rest cons-cst [Generic Function]

This generic function returns the concrete syntax tree that represents the cdr
of the raw Common Lisp expression represented by cons-cst.

consp cst [Generic Function|

This generic function returns true if and only if cst is an instance of the class
cons-cst. Otherwise, it returns false.

2.2 Additional API functions

second cons-cst
third cons-cst
fourth cons-cst
fifth cons-cst
sixth cons-cst
seventh cons-cst
eighth cons-cst
ninth cons-cst

tenth cons-cst

Generic Function|
Generic Function|
Generic Function|

Generic Function|

[
[
[
[
|Generic Function)|
[Generic Function]
|Generic Function)|
[Generic Function]
[

Generic Function|
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Chapter 3

Parsing lambda lists

The Concrete Syntax Tree library contains a framework for parsing lambda
lists. This framework contains functions for parsing the types of lambda lists
that specified in the Common Lisp standard, but it also contains a protocol that
allows different implementations to specify additional lambda-list keywords,
and to specify how lambda lists containing these additional keywords should
be parsed.

3.1 Classes for grammar symbols

grammar-symbol [ Class|

This class is the root of all grammar-symbol classes.

3.1.1 Classes for parameter groups

parameter-group [Class|

This class is the root class of all classes that represent parameter groups. It is
a subclass of the class grammar-symbol.

:children [Initarg|
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This initialization argument can be used with all subclasses of the class named
parameter-group. For parameter groups that have no lambda-list keywords,
such as all the parameter groups corresponding to required parameters, the
value of the argument is a (possibly empty) list of parameters. For parameter
groups that have associated lambda-list keywords, the value of the argument
includes those lambda-list keywords in addition to the parameters themselves.

singleton-parameter-group-mixin [Class|

This class is used as a superclass of all classes representing parameter groups
with a keyword followed by a single parameter.

:parameter [Initarg|

This initialization argument can be used with subclasses of the class named
singleton-parameter-group-mixin, but the parser does not use it. Instead, it
passes the :children initialization argument. An appropriate :after method
on initialize-instance splits the children into the lambda-list keyword itself
and the single following parameter.

parameter singleton-parameter-group-mizin [Generic Function]

This generic function returns a concrete syntax tree representing the single
parameter of its argument.

multi-parameter-group-mixin [Class|

This class is used as a superclass of all classes representing parameter groups
with or without a keyword followed by a (possibly empty) list of parameters.

:parameters Initar
p q

This initialization argument can be used with subclasses of the class named
multi-parameter-group-mixin, but the parser does not use it. Instead, it
passes the :children initialization argument. An appropriate :after method
on initialize-instance computes this initialization argument from the chil-
dren.

parameters mulli-parameter-group-mizin [Generic Function|

This generic function returns a list of concrete syntax trees representing the
parameters of its argument.
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implicit-parameter-group [Class|

This class is the root class of all classes that represent parameter groups that
are not introduced by a lambda-list keyword, which is all the different classes
representing required parameter groups.

This class is a subclass of the class named parameter-group and the class
named multi-parameter-group-mixin.

explicit-parameter-group | Class|

This class is the root class of all classes that represent parameter groups that
are introduced by a lambda-list keyword.

This class is a subclass of the class parameter-group.

:keyword [Initary]

This initialization argument can be used with subclasses of the class named
explicit-parameter-group, but the parser does not use it. Instead, it passes
the :children initialization argument. An appropriate :after method on
initialize-instance computes this initialization argument from the children.

keyword ezplicit-parameter-group [Generic Function|

This generic function returns the lambda-list keyword of its argument.

explicit-multi-parameter-group | Class|

This class is the root class of all classes that represent parameter groups that are
introduced by a lambda-list keyword, and that can take an arbitrary number
of parameters.

This class is a subclass of the class named explicit-parameter-group and of
the class named multi-parameter-group-mixin

ordinary-required-parameter-group [Class|

This class represents the list of required parameters in all lambda lists that
only allow a simple variables to represent a required parameter.

This class is a subclass of the class implicit-parameter-group.

optional-parameter-group [Class|
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This class is the root class of all classes representing optional parameter groups.
It is a subclass of the class explicit-multi-parameter-group.

ordinary-optional-parameter-group [ Class|

This class represents the list of optional parameters in all lambda lists that
allow for an optional parameter to have a form representing the default value
and a supplied-p parameter.

This class is a subclass of the class optional-parameter-group.

key-parameter-group [Class|

This class is the root class of all parameter groups that are introduced by the
lambda-list keyword &key.

This class is a subclass of the class explicit-multi-parameter-group.

allow-other-keys key-parameter-group [Generic Function)|

This function can be called on any instance of the class key-parameter-group.
If the lambda-list keyword &allow-other-keys is present in this key parameter
group, then allow-other-keys returns a concrete syntax tree for that lambda-
list keyword. If the lambda-list keyword &allow-other-keys is not present,
this function returns nil.

ordinary-key-parameter-group [Class|

This class represents the list of &key parameters in all lambda lists that allow for
the parameter to have a form representing the default value and a supplied-p
parameter.

This class is a subclass of the class key-parameter-group.

generic-function-key-parameter-group [Class|

This class represents the list of &key parameters in a generic-function lambda
list. This type of lambda list only allows for the parameter to have a variable
name and a keyword.

This class is a subclass of the class key-parameter-group.

aux-parameter-group [Class|
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This class represent the list of &aux parameters in all lambda lists that allow
for such parameters.

This class is a subclass of the class explicit-multi-parameter-group.

generic-function-optional-parameter-group [Class|

This class represents the list of optional parameters in a generic-function lambda
list. This type of lambda list only allows for the parameter to have a variable
name.

This class is a subclass of the class optional-parameter-group.

specialized-required-parameter-group [Class|

This class represents the list of required parameters in a specialized lambda list,
i.e., the type of lambda list that can be present in a defmethod definition. In
this type of lambda list, a required parameter may optionally have a specializer
associated with it.

This class is a subclass of the class implicit-parameter-group.

destructuring-required-parameter-group [Class|

This class represents the list of required parameters in a destructuring lammbda
list, i.e. the kind of lambda list that can be present in a defmacro definition,
both as the top-level lambda list and as a nested lambda list where this is
allowed.

This class is a subclass of the class implicit-parameter-group.

singleton-parameter-group [Class|

This class is the root class of all parameter groups that consist of a lambda-
list keyword followed by a single parameter. It is a subclass of the class
explicit-parameter-group.

This class is a subclass of the class named explicit-parameter-group and of
the class named singleton-parameter-group-mixin.

ordinary-rest-parameter-group [Class]

This class represents parameter groups that have either the lambda-list keyword
&rest or the lambda-list keyword &body followed by a simple-variable.
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This class is a subclass of the class singleton-parameter-group.

destructuring-rest-parameter-group [Class|

This class represents parameter groups that have either the lambda-list keyword
&rest or the lambda-list keyword &body followed by a destructuring parameter.

This class is a subclass of the class singleton-parameter-group.

environment-parameter-group | Class|

This class represents parameter groups that have the lambda-list keyword
&environment followed by a simple-variable.

This class is a subclass of the class singleton-parameter-group.

whole-parameter-group [Class]

This class represents parameter groups that have the lambda-list keyword
&whole followed by a simple-variable.

This class is a subclass of the class singleton-parameter-group.

3.1.2 Classes for individual parameters

name parameter [Generic Function]
parameter | Class|

This class is the root class of all classes that represent individual lambda-list
parameters.

This class is a subclass of the class grammar-symbol.

form-mixin [Class]

This mixin class is a superclass of subclasses of parameter that allow for an
optional form to be supplied, which will be evaluated to supply a value for a
parameter that is not explicitly passed as an argument.

:form [Initarg|

This initialization argument can be used when an instance of (a subclass of)
the class form-mixin is created. The value of this initialization argument is
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either a concrete syntax tree representing the form that was supplied in the
lambda list, or nil, indicating that no form was supplied.

form form-mizin [Generic Function|

This generic function can be applied to instances of all subclasses of the class
form-mixin. It returns the value that was supplied using the :form initializa-
tion argument when the instance was created.

supplied-p-mixin | Class|

This mixin class is a superclass of subclasses of parameter that allow for an
optional supplied-p parameter to be supplied. At run-time, the value of this
parameter indicates whether an explicit argument was supplied that provides
a value for the parameter.

:supplied-p [Initarg]

This initialization argument can be used when an instance of (a subclass of) the
class supplied-p-mixin is created. The value of this initialization argument
is either a concrete syntax tree representing the supplied-p parameter that was
given in the lambda list, or nil, indicating that no supplied-p parameter was
given.

supplied-p supplied-p-mizin |Generic Function)|

This generic function can be applied to instances of all subclasses of the class
supplied-p-mixin. It returns the value that was provided using the :supplied-p
initialization argument when the instance was created.

keyword-mixin [Class|

This mixin class is a superclass of subclasses of parameter that allow for an
optional keyword parameter to be supplied.

:keyword [Initarg|

This initialization argument can be used when an instance of (a subclass of)
the class keyword-mixin is created. The value of this initialization argument
is either a concrete syntax tree representing the keyword parameter that was
given in the lambda list, or nil, indicating that no keyword parameter was
given.
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keyword keyword-mizin |Generic Function|

This generic function can be applied to instances of all subclasses of the class
keyword-mixin. It returns the value that was provided using the :keyword
initialization argument when the instance was created.

simple-variable [Class]

This class represents lambda-list parameters that must be simple variables, for
example the required parameters in an ordinary lambda list, or the parameter
following the &environment lambda-list keyword.

This class is a subclass of the class parameter.

ordinary-optional-parameter [Class]

This class represents an optional parameter of the form that is allowed in an
ordinary lambda list, i.e., a parameter that, in addition to the parameter name,
can have a form representing the default value and an associated supplied-p
parameter.

This class is a subclass of the class named parameter, the class named form-mixin,
and the class named supplied-p-mixin.

ordinary-key-parameter | Class|

This class represents a &key parameter of the form that is allowed in an ordinary
lambda list, i.e., a parameter that, in addition to the parameter name, can have
a keyword, a form representing the default value, and an associated supplied-p
parameter.

This class is a subclass of the class named parameter, the class named form-mixin,
the class named supplied-p-mixin, and the class named keyword-mixin.

generic-function-key-parameter [Class|

This class represents a &key parameter of the form that is allowed in a generic-
function lambda list, i.e., a parameter that, in addition to the parameter name,
can have a keyword, but no form representing the default value, and no asso-
ciated supplied-p parameter.

This class is a subclass of the class named parameter, and the class named
keyword-mixin.
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= aux-parameter [Class|

This class represents an &aux parameter, i.e., a parameter that, in addition to
the parameter name, can have a form representing the default value.

This class is a subclass of the classes parameter and form-mixin.

= generic-function-optional-parameter [Class|

This class represents an optional parameter of the form that is allowed in an
ordinary lambda list, i.e., a parameter that can only have a name, but that
name can optionally be the element of a singleton list, which is why it is distinct
from a parameter of type simple-variable.

This class is a subclass of the class parameter.

= specialized-required-parameter [Class|

This class represents the kind of required parameter that can appear in a
specialized lambda list, i.e. a lambda list in a defmethod form. A parameter
of this type may optionally have a specializer in the form of a class name or
an eql specializer associated with it.

This class is a subclass of the class parameter.

= destructuring-parameter [Class|

This class represents all parameters that can be either simple variables or a
pattern in the form of a (possibly dotted) list, or even a destructuring lambda
list.

This class is a subclass of the class grammar-symbol.

3.1.3 Classes for lambda-list keywords

= lambda-list-keyword [Class|

This class is the root class of all classes representing lambda-list keywords.
This class is a subclass of the class grammar-symbol.

= name lambda-list-keyword |Generic Function)|
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This generic function returns the concrete syntax tree corresponding to the
lambda-list keyword in the original lambda list. It is applicable to every in-
stantiable subclass of the class lambda-1list-keyword.

keyword-optional [Class|

This class represents the lambda-list keyword &optional. Unless client code
has defined some additional lambda-list keyword that is used in the same way as
&optional, an instance of this class always represents the lambda-list keyword
&optional.

This class is a subclass of the class lambda-list-keyword.

keyword-rest [Class]

This class represents the lambda-list keyword &rest. Unless client code has
defined some additional lambda-list keyword that is used in the same way
as &rest, an instance of this class always represents the lambda-list keyword
&rest.

This class is a subclass of the class lambda-list-keyword.

keyword-body [Class]

This class represents the lambda-list keyword &body. Unless client code has
defined some additional lambda-list keyword that is used in the same way
as &body, an instance of this class always represents the lambda-list keyword
&body.

This class is a subclass of the class lambda-1list-keyword.

keyword-key [Class|

This class represents the lambda-list keyword &key. Unless client code has
defined some additional lambda-list keyword that is used in the same way as
&key, an instance of this class always represents the lambda-list keyword &key.

This class is a subclass of the class lambda-1list-keyword.

keyword-allow-other-keys [Class|

This class represents the lambda-list keyword &allow-other-keys. Unless
client code has defined some additional lambda-list keyword that is used in the
same way as &allow-other-keys, an instance of this class always represents
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the lambda-list keyword &allow-other-keys.
This class is a subclass of the class lambda-list-keyword.

keyword-aux [Class|

This class represents the lambda-list keyword &aux. Unless client code has
defined some additional lambda-list keyword that is used in the same way as
&aux, an instance of this class always represents the lambda-list keyword &aux.

This class is a subclass of the class lambda-1list-keyword.

keyword-environment [Class|

This class represents the lambda-list keyword &environment. Unless client code
has defined some additional lambda-list keyword that is used in the same way
as &environment, an instance of this class always represents the lambda-list
keyword &environment.

This class is a subclass of the class lambda-1list-keyword.

keyword-whole | Class|

This class represents the lambda-list keyword &whole. Unless client code has
defined some additional lambda-list keyword that is used in the same way as
&whole, an instance of this class always represents the lambda-list keyword
&whole.

This class is a subclass of the class lambda-1list-keyword.

3.1.4 Classes for entire lambda lists

Notice that there is no class for the boa lambda list, since it is syntactically
equivalent to an ordinary lambda list. Similarly, there is no deftype lambda
list because it is syntactically equivalent to a macro lambda list.

lambda-list-type [Class|
This class is a subclass of the class grammar-symbol.

children lambda-list-type |Generic Function]

This generic function returns a (possibly empty) list of instances of (some
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subclass of) the class parameter-group as described in Section

= ordinary-lambda-list [Class|

Applying the function children to an instance of this class returns a list with
the following elements (in that order):

1. A mandatory instance of the grammar-symbol class named
ordinary-required-parameter-group.

2. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

3. An optional instance of the grammar-symbol class named
ordinary-rest-parameter-group.

4. An optional instance of the grammar-symbol class named
ordinary-key-parameter-group.

5. An optional instance of the grammar-symbol class named
aux-parameter-group.

This class is a subclass of the class lambda-list-type.

= generic-function-lambda-list [Class|

Applying the function children to an instance of this class returns a list with
the following elements (in that order):

1. A mandatory instance of the grammar-symbol class named
ordinary-required-parameter-group.

2. An optional instance of the grammar-symbol class named
generic-function-optional-parameter-group,

3. An optional instance of the grammar-symbol class named
ordinary-rest-parameter-group.

4. An optional instance of the grammar-symbol class named
generic-function-key-parameter-group.
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5. An optional instance of the grammar-symbol class named
aux-parameter-group.

This class is a subclass of the class lambda-list-type.

= specialized-lambda-list [Class|

Applying the function children to an instance of this class returns a list with
the following elements (in that order):

1. A mandatory instance of the grammar-symbol class named
specialized-required-parameter-group.

2. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

3. An optional instance of the grammar-symbol class named
ordinary-rest-parameter-group.

4. An optional instance of the grammar-symbol class named
ordinary-key-parameter-group.

5. An optional instance of the grammar-symbol class named
aux-parameter-group.

This class is a subclass of the class lambda-list-type.

= defsetf-lambda-list [Class|

Applying the function children to an instance of this class returns a list with
the following elements (in that order):

1. A mandatory instance of the grammar-symbol class named
ordinary-required-parameter-group.

2. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

3. An optional instance of the grammar-symbol class named
ordinary-rest-parameter-group.
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4. An optional instance of the grammar-symbol class named
ordinary-key-parameter-group.

5. An optional instance of the grammar-symbol class named
environment-parameter-group.

This class is a subclass of the class lambda-list-type.

define-modify-macro-lambda-list [Class|

Applying the function children to an instance of this class returns a list with
the following elements (in that order):

1. A mandatory instance of the grammar-symbol class named
ordinary-required-parameter-group.

2. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

3. An optional instance of the grammar-symbol class named
ordinary-rest-parameter-group.

This class is a subclass of the class lambda-list-type.

define-method-combination-lambda-list [Class|

Applying the function children to an instance of this class returns a list with
the following elements (in that order):

1. An optional instance of the grammar-symbol class named
whole-parameter-group.

2. A mandatory instance of the grammar-symbol class named
ordinary-required-parameter-group.

3. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

4. An optional instance of the grammar-symbol class named
ordinary-rest-parameter-group.
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5. An optional instance of the grammar-symbol class named
ordinary-key-parameter-group.

6. An optional instance of the grammar-symbol class named
aux-parameter-group.

This class is a subclass of the class lambda-list-type.

= macro-lambda-list | Class|

This class is a subclass of the class lambda-list-type.

= destructuring-lambda-list [Class|

This class is a subclass of the class lambda-list-type.

= target [Class|

This class is a subclass of the class grammar-symbol.

3.2 Variables

3.2.1 Parameter groups

= *ordinary-required-parameter-group* | Variable]

This variable defines a grammar rule for the grammar-symbol class named
ordinary-required-parameter-group. This rule defines an ordinary required
parameter group as a (possibly empty) sequence of instances of the class
simple-variable.

= *ordinary-optional-parameter-group* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
ordinary-optional-parameter-group. This rule defines an ordinary optional
parameter group as the lambda list keyword &optional, followed by a (possibly
empty) sequence of instances of the class ordinary-optional-parameter.

= *ordinary-rest-parameter-group* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
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ordinary-rest-parameter-group. This rule defines an ordinary rest param-
eter group as the lambda list keyword &rest, followed by an instances of the
class simple-variable.

*ordinary-key-parameter-group* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
ordinary-key-parameter-group. This rule defines an ordinary key parameter
group as the lambda list keyword &key, followed by a (possibly empty) sequence
of instances of the class ordinary-key-parameter, optionally followed by the
lambda-list keyword &allow-other-keys.

*aux-parameter-group* | Variable]

This variable defines a grammar rule for the grammar-symbol class named
aux-parameter-group. This rule defines an aux parameter group as the lambda
list keyword &aux, followed by a (possibly empty) sequence of instances of the
class aux-parameter.

*generic-function-optional-parameter-group* | Variable]

This variable defines a grammar rule for the grammar-symbol class named
generic-function-optional-parameter-group. This rule defines a generic-
function optional parameter group as the lamhda list keyword &optional, fol-
lowed by a (possibly empty) sequence of instances of the class named
generic-function-optional-parameter.

*generic-function-key-parameter-group* | Variable|

This variable defines a grammar rule for the grammar-symbol class named
generic-function-key-parameter-group. This rule defines an generic-function
key parameter group as the lambda list keyword &key, followed by a (possibly
empty) sequence of instances of the class generic-function-key-parameter,
optionally followed by the lambda-list keyword &allow-other-keys.

*specialized-required-parameter-group* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
specialized-required-parameter-group. This rule defines an specialized
required parameter group as a (possibly empty) sequence of instances of the
class specialized-required-parameter.
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*environment-parameter-groupx [ Variable|

This variable defines a grammar rule for the grammar-symbol class named
environment-parameter-group. This rule defines an environment parameter
group as the lambda list keyword &environment, followed by an instances of
the class simple-variable.

*whole-parameter-groupx | Variable|

This variable defines a grammar rule for the grammar-symbol class named
whole-parameter-group. This rule defines a whole parameter group as the
lambda list keyword &whole, followed by an instances of the class simple-variable.

*destructuring-required-parameter-group* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
destructuring-required-parameter-group. This rule defines an destructur-
ing required parameter group as a (possibly empty) sequence of instances of
the class destructuring-parameter.

*destructuring-rest-parameter-groupx [ Variable|

This variable defines a grammar rule for the grammar-symbol class named
destructuring-rest-parameter-group. This rule defines a destructuring rest
parameter group as the lambda list keyword &rest, followed by an instances
of the class destructuring-parameter.

3.2.2 Lambda-list types

*ordinary-lambda-listx [ Variable|

This variable defines a grammar rule for the grammar-symbol class named
ordinary-lambda-list. It has the following definition:

(defparameter *ordinary-lambda-list*
>((ordinary-lambda-list <-
ordinary-required-parameter-group
(? ordinary-optional-parameter-group)
(? ordinary-rest-parameter-group)
(? ordinary-key-parameter-group)
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(? aux-parameter-group))))

*generic-function-lambda-list* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
generic-function-lambda-1list. It has the following definition:

(defparameter *generic-function-lambda-list*
>((generic-function-lambda-list <-
ordinary-required-parameter-group
(? generic-function-optional-parameter-group)
(? ordinary-rest-parameter-group)
(? generic-function-key-parameter-group))))

*specialized-lambda-list* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
specialized-lambda-1list. It has the following definition:

(defparameter *specialized-lambda-list*
’((specialized-lambda-list <-
specialized-required-parameter-group
(? ordinary-optional-parameter-group)
(? ordinary-rest-parameter-group)
(? ordinary-key-parameter-group)
(? aux-parameter-group))))

*defsetf-lambda-list* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
defsetf-lambda-1ist. It has the following definition:

(defparameter *defsetf-lambda-list*
’((defsetf-lambda-list <-
ordinary-required-parameter-group
(? ordinary-optional-parameter-group)
(? ordinary-rest-parameter-group)
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(? ordinary-key-parameter-group)
(? environment-parameter-group))))

*define-modify-macro-lambda-list* [ Variable|

This variable defines a grammar rule for the grammar-symbol class named
define-modify-macro-lambda-list. It has the following definition:

(defparameter *define-modify-macro-lambda-list*
’((define-modify-macro-lambda-list <-
ordinary-required-parameter-group
(? ordinary-optional-parameter-group)
(? ordinary-rest-parameter-group))))

*define-method-combination-lambda-list* | Variable|

This variable defines a grammar rule for the grammar-symbol class named
define-method-combination-lambda-1list. It has the following definition:

(defparameter *define-method-combination-lambda-list*
>((define-method-combination-lambda-list <-
(? whole-parameter-group)
ordinary-required-parameter-group
(? ordinary-optional-parameter-group)
(? ordinary-rest-parameter-group)
(? ordinary-key-parameter-group)
(? aux-parameter-group))))

*destructuring-lambda-list* [ Variable|

This variable defines a grammar rule for the grammar-symbol class named
destructuring-lambda-list.

This rule defines a destructuring lambda list as sequence of the following items:

1. An optional instance of the grammar-symbol class named
whole-parameter-group.
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2. A mandatory instance of the grammar-symbol class named
destructuring-required-parameter-group.

3. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

4. An optional instance of the grammar-symbol class named
destructuring-rest-parameter-group.

5. An optional instance of the grammar-symbol class named
ordinary-key-parameter-group.

6. An optional instance of the grammar-symbol class named
aux-parameter-group.

= #*macro-lambda-list* [ Variable]

This variable defines a grammar rule for the grammar-symbol class named
macro-lambda-list.

This rule defines a macro lambda list as sequence of the following items:

1. An optional instance of the grammar-symbol class named
whole-parameter-group.

2. An optional instance of the grammar-symbol class named
environment-parameter-group.

3. A mandatory instance of the grammar-symbol class named
destructuring-required-parameter-group.

4. An optional instance of the grammar-symbol class named
environment-parameter-group.

5. An optional instance of the grammar-symbol class named
ordinary-optional-parameter-group.

6. An optional instance of the grammar-symbol class named
environment-parameter-group.

7. An optional instance of the grammar-symbol class named
destructuring-rest-parameter-group.
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8. An optional instance of the grammar-symbol class named
environment-parameter-group.

9. An optional instance of the grammar-symbol class named
ordinary-key-parameter-group.

10. An optional instance of the grammar-symbol class named
environment-parameter-group.

11. An optional instance of the grammar-symbol class named
aux-parameter-group.

12. An optional instance of the grammar-symbol class named
environment-parameter-group.

Notice that this definition allows for there to be several occurrences of the
grammar symbol environment-parameter-group, whereas the Common Lisp
standard allows for at most one such occurrence. The top-level parser for this
type of lambda list checks that at most one such occurrence is present after
parsing is complete.

3.2.3 Full grammars

In order to have a grammar that is possible to use for parsing a lambda list,
in addition to the rules for all the lambda list types and its components, a
special rule for the grammar symbol target is required. A different rule for
this grammar symbol is added to the grammar, according to the particular
lambda-list type that is desired.

= *standard-grammar* [ Variable|

This variable contains all the standard grammar rules, excluding a rule for the
grammar symbol target.

= *ordinary-lambda-list-grammar* [ Variable|

This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and ordinary-lambda-list as its right-hand side.

= *generic-function-lambda-list-grammar | Variable|
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This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and generic-function-lambda-list as its right-hand
side.

= *specialized-lambda-list-grammar* [ Variable]

This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and specialized-lambda-list as its right-hand side.

= *defsetf-lambda-list-grammarx | Variable|

This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and defsetf-lambda-1list as its right-hand side.

= #*define-modify-macro-lambda-list-grammar* [ Variable]

This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and define-modify-macro-lambda-1list as its right-hand
side.

= *define-method-combination-lambda-list-grammars [ Variable]

This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and define-method-combination-lambda-list as its
right-hand side.

= #*destructuring-lambda-list-grammarx* [ Variable]

This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and destructuring-lambda-list as its right-hand side.

= *macro-lambda-list-grammar* [ Variable]

‘This variable contains all the standard grammar rules, plus a rule with target
on its left-hand side and macro-lambda-list as its right-hand side.

3.3 Parsers for standard lambda lists

= parse-ordinary-lambda-list
client lambda-list &key (error-p t) [Function]

= parse-generic-function-lambda-list
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client lambda-list &key (error-p t)

parse-specialized-lambda-list
client lambda-list &key (error-p t)

parse-defsetf-lambda-list
client lambda-list &key (error-p t)

parse-define-modify-macro-lambda-list
client lambda-list &key (error-p t)

parse-define-method-combination-lambda-list
client lambda-list &key (error-p t)

parse-destructuring-lambda-list
client lambda-list &key (error-p t)

parse-macro-lambda-list
client lambda-list &key (error-p t)
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Chapter 4

Destructuring lambda lists

When applied to lambda lists, the term “destructuring” means to match its pa-
rameters against an argument list, and to generate a set of nested let bindings.
A binding will bind a parameter of the lambda list to its corresponding value
in the argument list, or it will bind some temporary variable. The argument
list is not known at the time of the destructuring, so the form of each binding
will consist of calls to destructuring functions such as car and cdr, starting
with a variable that holds the entire argument list as its value.

This kind of destructuring is used at macro-expansion time when certain macros
are expanded. In particular defmacro and define-compiler-macro. The re-
sult of the destructuring is a lambda expression for the macro function. This
lambda expression is then compiled to create the final macro function.

Every function defined here wraps a body form in some let bindings. These
let bindings are determined by the parameters of a lambda list. Each function
handles a different part of the lambda list. The client parameter is some object
representing the client. It is used among other things to determine which
condition class to use when a a condition needs to be signaled. The argument-
variable parameter (abbreviated av is a symbol that, when the resulting macro
function is executed on some compound form corresponding to a macro call,
will hold the remaining part of the arguments of that macro call yet to be
processed.
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Some functions have an argument called tail-variable (abbreviated tv), which
is also a symbol that is going to be used in subsequent destructuring functions
for the same purpose as argument-variable. Such a function is responsible for
creating an innermost let form that binds the tail-variable symbol to the part
of the argument list that remains after the function has done its processing.
Some functions do not need such a variable, because they do not consume any
arguments, so the remaining argument list is the same as the initial one.

destructure-lambda-list client lambda-list av tv body |Generic Function|

Given an entire lambda list, which can be a macro lambda list or a destructuring
lambda list, Wrap body in a bunch of nested let bindings according to the
parameters of the lambda list.

destructure-aux-parameter client parameter body |Generic Function|

Wrap body in a let form corresponding to a single aux parameter. Since aux
parameters are independent of the macro-call arguments, there is no need for
an argument-variable. The aux parameter itself provides all the information
required to determine the let binding.

destructure-aux-parameters client parameters body  |Generic Function|

Wrap body in nested let forms, each corresponding to a single aux parameter
in the list of aux parameters parameters. Since aux parameters are independent
of the macro-call argument, there is no need for an argument-variable. Each
aux parameter in parameters itself provides all the information required to
determine the let binding.

destructure-key-parameter client parameter av body |Generic Function|

Wrap body in a let form corresponding to a single key parameter.

destructure-key-parameters client parameters av body |Generic Function]

Wrap body in nested let forms, each corresponding to a single key parameter
in a list of such key parameters. Since key parameters do not consume any ar-
guments, the list of arguments is the same before and after the key parameters
have been processed. As a consequence, we do not need a tail-variable for key
parameters.

destructure-rest-parameter client parameter av body |Generic Function|



35

Wrap body in a let form corresponding to a rest parameter. Since rest
parameters do not consume any arguments, the list of arguments is the same
before and after the rest parameter has been processed. As a consequence, we
do not need a tail-variable for rest parameters.

destructure-optional-parameter client parameter av body |Generic Function)|

Wrap body in a let form corresponding to a single optional parameter.

destructure-optional-parameters client parameters av tv body [Generic Function]

Wrap body in nested let forms, each corresponding to a single optional pa-
rameter in a list of such optional parameters. Since every optional parameter
does consume an argument, this function does take a tail-variable argument
as described above.

destructure-required-parameter client parameter av body |Generic Function|

Wrap body in one or more let forms corresponding to a single required param-
eter, depending on whether the required parameter is a simple variable or a
destructuring lambda list.

destructure-required-parameters client parameters av tv body |Generic Function]

Wrap body in nested let forms, corresponding to the list of required parameters
in the list of required parameters parameters. Since every required parameter
does consume an argument, this function does take a tail-variable argument
as described above.

destructure-parameter-group client group av tv body |Generic Function|

Wrap body in nested let forms, corresponding to the parameters in the list of
parameter groups parameter-groups.
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Chapter 5

Future additions to this library

37



38

CHAPTER 5. FUTURE ADDITIONS TO THIS LIBRARY



Part 11

Internals
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Chapter 6

Lambda-list parsing

For parsing lambda lists, we use a technique invented by Jay Earley in 1970
[Ear70, Ear83].
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