





















































































































































































































































acos!!

acos!! [Function]

Takes the arc cosine of the supplied pvar.

Syntax

acos!! numeric-pvar

Arguments

numeric-pvar Numeric pvar. Pvar for which the arc cosine is calculated.

Returned Value

arc—cosine-pvar ~ Temporary numeric pvar. In each active processor, contains
the arc cosine in radians of the corresponding value of numer-
ic-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

The acos!! function calculates the arc cosine of numeric-pvar in all active proces-
sors. It returns a temporary pvar containing in each active processor the arc cosine
in radians of the corresponding value of numeric-pvar. The acos!! function pro-
vides the same functionality for numeric pvars as the Common Lisp function acos
provides for numeric scalars.
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*Lisp Dictionary

address—-nth!!

address-nth!! [Function]

Returns a pvar containing the coordinates of the specified address objects along the

specified dimensions.

Syntax

address-nth!! address—obj-pvar dimension-pvar

Arguments

address-obj-pvar

dimension-pvar

Returned Value

Address object pvar created by the function grid!!.

Integer pvar. Number of the dimension for which the coordi-
nate of the corresponding value of address—obj-pvar is deter-
mined.

coordinate-pvar

Side Effects

Temporary integer pvar. In each active processor, contains the
coordinate of the corresponding value of address—obj-pvar
along the dimension specified by dimension-pvar.

The returned pvar

is allocated on the stack.

Description

In each processor, address-nth!! returns the nth grid (NEWS) coordinate of
address—object-pvar, where n is the dimension specified by the corresponding value

of dimension-pvar.

73






*Lisp Dictionary address-plus

address-plus [Function]

Increments the coordinates of an address object.

Syntax

address-plus address-obj &rest increment—values

Arguments
address-obj Front-end address object created by the function grid.

increment-values Integers. Amount by which each coordinate of the address—-obj
is to be incremented. There must be as many increment-values
as there are dimensions in the supplied address—obj.

Returned Value

inc-addresss-obj Address object. Copy of address-obj with each coordinate
incremented by the corresponding increment-value.

Side Effects

None.

Description

The function address-plus increments the coordinates of address—obj.
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*Lisp Dictionary address-plus!!

address-plus!! [Function]

Returns a copy of the supplied address object pvar with the coordinates of each of its
values incremented by the specified values.

Syntax

address-plus!! address—obj-pvar &rest increment-pvars

Arguments

address-obj-pvar Address object pvar created by the function grid!!.

increment-pvars  Integer pvars. Amount by which each coordinate of the corre-
sponding value of address-obj-pvar is to be incremented.

Returned Value

inc-address-pvar Temporary address object pvar. In each active procéssor, con-
tains a copy of the value of address-obj-pvar with each coordi-
nate incremented by the value of the corresponding increment-
pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns an address object pvar that is a copy of address—obj—-pvarwith
each coordinate incremented by the value of the corresponding increment-pvar.
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__*Lisp Dictionary address-plus-nth .

address-plus-nth [Function]

Increments the coordinate of an address object along a specified dimension.

Syntax

address—plus-nth address-obj increment dimension

Arguments
address-obj Front-end address object created by the function grid.
increment Integer. Amount by which the specified dimension is to be in-
cremented.
dimension Integer. Zero-based number of the dimension to be increm-
ented.
L ' Returned Value

inc-addresss-obj  Address object. Copy of address-obj with the coordinate speci-
fied by dimension incremented by increment.

Side Effects

None.

Description

The function address-plus-nth increments the nth coordinate of address-obyj,
where 7 is the grid (NEWS) dimension specified by dimension.
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*Lisp Dictionary address-plus-nth!! )

address-plus-nth!! [Function]

Returns a copy of the supplied address object pvar with each of its values incremented
along the specified dimensions.

Syntax

address-plus-nth!! address—obj-pvar increment-pvar dimension-pvar

Arguments

address-obj-pvar Address object pvar created by the function grid!!.

increment-pvar  Integer pvar. Amount by which the dimension specified by
dimension-pvar is to be incremented.

dimension-pvar  Integer pvar. Zero-based number of the dimension to be in-
cremented.

Returned Value

inc-address-pvar Temporary address object pvar. In each active processor, con-
tains a copy of the value of address-obj—-pvar with the coordi-
nate specified by dimension-pvar incremented by increment—
pvar.

Side Effects

The returned pvar is allocated on the stack.

Description
This function returns an address object pvar that is a copy of address—-obj-pvar with

the dimension specified by dimension-pvar incremented by increment—pvar. For
example,

81












address-rank!! [Function]

Returns a pvar containing the number of coordinates in the specified address objects.

Syntax

address-rank!! address-obj-pvar

Arguments

address-obj-pvar Address object pvar created by the function grid!!.

Returned Value

rank-pvar Temporary integer pvar. In each processor, contains the
number of coordinates in the corresponding value of
address—obj-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns in each processor the number of coordinates in the
corresponding value of address—obj-pvar.
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*Lisp Dictionary alias!!

The subfield-selector argument to alias!! can also be a structure slot reference, i.e.,
a call to a slot accessor function created by *defstruct.

The following code illustrates how to use alias!! with structure pvars:

(*defstruct history-struct
(description nil :type (vector string-char 1000))
(sickness-id 0 :type (unsigned-byte 32)))

(*defstruct patient
(id-no 0 :type (unsigned-byte 8))
(doctor O :type (unsigned-byte 8))
(sick-p t : type boolean)
(case-history nil :type (pvar (array history-struct (100))))
)

(defun modify-patient-slot (slot-pvar value)
(declare (type (field-pvar  *) slot-pvar value))
nil
(*set slot-pvar value))

(defun in-error ()
(*let ((ellen (make-patient!!)))
(declare (type (pvar patient) ellen))
(modify-patient-slot (patient-sick-p!! ellen) nil!!)
(ppp (patient-sick-p!! ellen) :end 5)))

(defun correct ()
(*let ((ellen (make-patient!!)))
(declare (type (pvar patient) ellen))
(modify-patient-slot
(alias!! (patient-sick-p!! ellen)) nil!!)
(ppp (patient-sick-p!! ellen) :end 5)))

The in-error function is in error because (patient-sick-p!! ellen) returns a tempo-
rary pvar containing a copy of the data in ellen’s sick-p slot. This pvar is allocated
on the stack. The function modify-foo-slot then attempts to *set this temporary
pvar, rather than the actual data stored in the structure ellen. The original data is
not modified.

The correct function is correct because alias!! returns the actual slot sick-p from
ellen as a pvar that can be modified by a call to the user-defined function
modify-patient-siot.
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*Lisp Dictiona alias!!

Notes

The alias!! macro may not be applied to an array reference that uses indirect ad-
dressing, i.e., a call to aref!! with an index pvar containing different values in each
processor. The alias!! macro also may not be applied to array accessors that oper-
ate on arrays in sideways (slicewise) orientation. These operators are:

sideways-aref!! row-major-sideways-aref!!

References

See also the related operator
taken-as!!
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*Lisp Dictiona allocate-processors-for-vp-set

Notes

The function allocate-vp-set-processors is an obsolete alias for allocate-
processors-for-vp-set, and behaves identically.

References

See also the following VP set definition and deallocation operators:
def-vp-set create-vp-set let-vp-set
deallocate-def-vp-sets deallocate~-vp-set

See also the following geometry definition operator:
create-geometry

The following math utilities are useful in defining the size of VP sets:
next-power-of-two->= power-of-two-p

See also the following flexible VP set operators:
deallocate-vp-set-processors deallocate-processors-for-vp-set
set-vp-set-geometry with-processors-allocated-for-vp-set
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allocated-pvar-p [Function]

Tests whether a pvar has CM memory allocated for it and, if so, whether it is on the
stack or the heap.

Syntax

allocated-pvar-p pvar

Arguments
pvar Pvar expression.
Returned Value
allocated-p A symbol. If pvar is allocated, either :stack or :heap is re-

turned, indicating where it is allocated. If pvar is not allocated
then nil is returned.

Side Effects

None.

Description

This function determines whether or not pvar has CM memory allocated for it. The
return value of allocated-pvar-p is either :stack, :heap, or nil. 1f its argument has
been allocated on the *Lisp stack and has not been deallocated, :stack is returned.
If its argument has been allocated on the *Lisp heap and has not been deallocated,
:heap is returned. Otherwise nil is returned.
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Lisp Dictionary

alphanumericp!! [Function]

Performs a parallel test for alphanumeric characters on the supplied pvar.

Syntax

alphanumericp!! character-pvar

Arguments

character-pvar Character pvar. Tested in parallel for alphanumeric charac-
ters.

Returned Value

alphanumericp-pvar
Temporary boolean pvar. Contains the value t in each active
processor where the corresponding value of character-pvar is
an alphanumeric character. Contains nil in all other active pro-
CESSOorS.

Side Effects

The returned pvar is allocated on the stack.

Description

The function alphanumericp!! is a parallel character predicate. It returns a tempo-
rary pvar containing t in each active processor where the corresponding value of
character-pvar is an alphabetic or numeric character, and nil in all other active pro-
cessors. Thus, the following forms are equivalent:

(alphanumericp!! character-pvar)

<=>

(or!! (alpha-char-p!! character-pvar)
(digit-char-p!! character-pvar))
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*Lisp Dictionary *and

*and [*Defun)

Takes the logical AND of all active values in a pvar, returning a scalar value.

Syntax

*and pvar—expression

Arguments

pvar—expression ~ Pvar expression. Pvar to which global AND is applied.

Returned Value

and-scalar Scalar boolean value. The logical AND of the values in pvar.

Side Effects

None.

Description

The *and function is a global operator. It returns a scalar value of t if the value of
pvar-expression in every active processor is non-nil, and returns nil otherwise.

If there are no active processors, this function returns t.

Examples

The function *and can be used to determine whether any value of a pvar fails a
given predicate. For example,

(*and (evenp!! numeric-pvar))

returns t if every value of numeric-pvar is even, and nil if any value is odd.
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*Lisp Dictionary

and!!

[Macro]

Performs a parallel logical AND operation in all active processors.

Syntax

and!! &rest pvar-exprs

Arguments

pvar—exprs

Returned Value

and-pvar

Side Effects

Pvar expressions. Pvars to which parallel AND is applied.

Temporary pvar. In each active processor, contains the value
nil if any of the pvar-exprs evaluate to nil in that processor; con-
tains the value of the last of the pvar-exprs otherwise.

The returned pvar is allocated on the stack.

Description

The and!! function performs a parallel logical AND operation. In all active proces-
sors, it evaluates each of the supplied pvar—exprs in order from left to right. As soon
as one of the pvar-exprs evaluates to nil in a processor, that processor is removed
from the currently selected set for the remainder of the and!!.

The temporary pvar returned by and!! contains the value of the last of the pvar-
exprs in those processors for which each of the previous pvar-exprs evaluated to a
non-nil value, and nil in all other active processors. If no pvar—exprs are supplied,
the pvar t!! is returned.

The function and!! provides functionality {for boolean pvars similar to that which
the Common Lisp function and provides for boolean values.
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*Lisp Dictionary *apply

*apply [Macro]

Applies a parallel function defined with *defun to a set of arguments.

Syntax

*apply function &rest args

Arguments
function *Lisp function. Must have been defined using *defun.
args Set of scalar or pvar values. Arguments to which function is

applied. Last argument supplied must be a list.

Returned Value

result Scalar or pvar. Result of applying function to the supplied args.

Side Effects

None aside from those produced by function.

Description

This is the parallel equivalent of the Common Lisp apply operator, but is intended
to be used with functions defined using *defun. Each of the supplied args except
the last are collected into a list, which is then appended to the last of the args. The
function function is applied to the resulting list.
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aref!! [Function]

Performs a parallel array reference on the supplied array pvar.

Syntax

aref!! array-pvar &rest subscript-pvars

Arguments
array-pvar Array pvar. Pvar from which values are referenced.

subscript-pvars  Integer pvars. Non-negative indices of the array location to be
referenced in each processor. The number of subscript-pvars
must equal the rank of array-pvar.

Returned Value

value-pvar Temporary pvar. Value retrieved in each processor.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a pvar on the *Lisp stack. The result pvar contains, in each
processor, a copy of the array-pvar element specified by subscript-pvars. The type
of the returned pvar is the same as the element type of array-pvar.

One subscript-pvar argument must be given for each dimension of array-pvar. Each
subscript-pvar must contain non-negative integers within the legal range of
coordinates for that dimension.

123










































*Lisp Dictionary “array-element-type

*array-element-type [Function]

Returns type specifier for the elements of an array pvar.

Syntax

*array-element-type array-pvar

Arguments

array-pvar Array pvar. Pvar for which element type is to be returned.

Returned Value

type-spec Type specifier for elements of array-pvar.

Side Effects

None.

Description

This function returns a front-end type specifier for the elements of array-pvar.

137
























array-row-major-index!!

array-row-major-index!! [Function]

Converts array subscripts to row major indices in parallel.

Syntax

array-row-major-index!! array-pvar &rest subscript-pvars

Arguments

array-pvar Array pvar.

subscript-pvars  Integer pvars. Must contain subscripts valid for array-pvar.

Returned Value

indices-pvar Temporary integer pvar. In each processor, contains the corre-
sponding row major index in array-pvar for the set of sub-
scripts in the subscript-pvars.

Side Effects

The returned pvar is allocated on the stack.

Description

In each processor, this function converts the array pvar subscripts contained in
subscript-pvars into row-major indices for array-pvar.

The subscript-pvars must contain valid array-pvar subscripts. Each of these &rest
arguments corresponds to a dimension of array-pvar; they must be given in order,
starting with dimension 0. The number of subscript-pvars arguments must equal
the rank of array-pvar.

In each processor the returned indices-pvar contains a single integer, the row-ma-
jor index of the array element specified by the values of the subscript—pvars. This
pvar of row-major indicies may be used to access the array-pvar via the function
row-major-aref!!.
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*Lisp Dictionary _ array-to-pvar

array-to-pvar [*Defun]

In send (cube) address order, copies values from a front-end vector to a pvar.

Syntax

array-to-pvar source-array &optional dest—pvar
&key :array-offset
:cube-address-start
:cube-address-end

Arguments
source-array Front-end vector. Array from which values are copied.
dest-pvar Pvar. An allocated pvar in any VP set, into which values are
stored. If not supplied, array-to-pvar creates a temporary pvar
in the current VP set.
:array-offset Integer. Offset into source-array of first value to copy.

Default is 0.

:cube-address-start
Send (cube) address. Processor at which copying starts.
Default is 0.

:cube-address-end
Send (cube) address. Processor at which copying ends.
Default is *number-of-processors-limit*,

Returned Value

dest-pvar The destination pvar, containing values copied from source—
array. If a dest-pvar argument is supplied, values are copied
into it. If not, a temporary pvar is created and returned.
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*Lisp Dictionary array-to-pvar-grid

array-to-pvar-grid [*Defun)

In grid (NEWS) address order, copies values from a front-end array into a pvar.

Syntax
array-to-pvar-grid source-array &optional dest-pvar
&key :array-offset
:grid-start
:grid-end
Arguments
source-array Front-end array. Array from which values are copied. Must
have a rank equal to *number-of-dimensions*.
dest-pvar Pvar. An allocated pvar into which values are stored. If not
supplied, array-to-pvar-grid creates a temporary pvar in the
current VP set.
:array-offset Integer list. Set of offsets into source-array indicating first
value to copy. Default is value of (make-list *number-of-
dimensions* :initial-element 0).
:grid-start Integer list, specifying NEWS (grid) address of processor at
which copying starts. Default is value of (make-list *number-
of-dimensions* :initial-element 0).
:grid-end Integer list, specifying NEWS (grid) address of processor at

which copying ends. Default is *current-cm-configuration*.

Returned Value
dest-pvar The destination pvar, containing values copied from source-

array. If dest-pvar is supplied, values are copied into it. If not, a
temporary pvar is created and returned.
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*Lisp Dictionary *arra

—total-size

*array-total-size [ *Defun]

Returns the total size of each array contained in an array pvar.

Syntax

*array-total-size array-pvar

Arguments

array-pvar Array pvar.

Returned Value

total-size Scalar integer. Total size (product of the lengths of each dimen-
sion) of each array contained in array-pvar.

Side Effects

None.

Description

This operation returns an unsigned integer equal to the total number of array—pvar
elements contained in each processor.

Notice that the result is nof the total number of array elements in all processors.
Rather, it is the number of elements in a single processor and this count is the same
for all processors.

(*array-total-size array-pvar)

<=>
(apply #°* (*array-dimensions array-pvar))
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*Lisp Dictionary o bit!!

bit!! [Function]

Selects in parallel a bit at a given location in a bit array pvar.

Syntax

bit!! bit-array-pvar &rest pvar-indices

Arguments
bit-array-pvar Bit array pvar. Array from which bit is selected.
pvar-indices Integer pvars. Must contain valid subscripts for bit-array—pvar.

Specifies location of bit to return.

Returned Value

bit-pvar Temporary bit pvar. In each processor, contains the bit re-
trieved from the corresponding array of bit-array-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a temporary pvar whose value in each processor is the ele-
ment of the bit-array in bit-array-pvar referenced by pvar-indices.

For example,

(*defvar bitarr-pvar (!! #(1 0)))
(bit!! bitarr-pvar (!! 0)) <=> (!! 1)
(bit!! bitarr-pvar (!! 1)) => (!! 0)
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*Lisp Dictionary bit-and!!

bit-and!! [Function]

Performs a parallel bit-wise AND operation on the supplied bit array pvars.

Syntax

bit-and!! bit-array-pvar-1 bit-array-pvar-2 &optional destination

Arguments

bit-array-pvar-1, bit-array-pvar-2
Bit array pvars. Combined using bit-wise AND.

destination Either the value t, the value nil, or a bit array pvar. Determines
where the result is stored. Defaults to nil.

Returned Value

bit—-array-result-pvar
Temporary bit array pvar. In each active processor, contains
the bit-wise AND of the arrays in bit-array-pvar-1 and bit-ar-
ray-pvar-2. Either an allocated pvar or a temporary, depend-
ing on the value of destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar-1 is destructively modified to contain the result. If
destination is a bit array pvar, then destination is destructively modified to contain
the result.

Description

This function performs a logical bit-wise operation on the contents of the first two
arguments. The result is a bit array pvar of the same rank and dimensions as
bit-array-pvar-1 and bit-array-pvar-2.
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| bit-andc1!! *Lisp Dictionary

Description

This function performs a logical bit-wise operation on the contents of the first two
arguments. The result is a bit-array pvar of the same rank and dimensions as
bit-array-pvar-1 and bit-array-pvar-2.

It is an error if both required arguments are not bit-array pvars of identical rank
and dimensionality.

If supplied, the optional destination argument must be either t, nil, or a bit array
pvar with the same rank and dimensions as the bit—array—-pvar arguments. It de-
faults to nil. If destination is nil, the operation returns a temporary bit array pvar. If
destination is a bit-array pvar, the result of the operation is destructively stored in
that pvar. If destination is t, the result of the operation is destructively stored in
bit-array-pvar-1.

Examples

(*defvar bitarrl (!! #(1 01 0)))
(*defvar bitarr2 (!! #(1 1 0 0)))

(bit-andcl!! bitarrl bitarr2) <=>
(bit-and (bit-not!! bitarrl) bitarr2) <=> (!! #(0 1 0 0))

Notes

References

See also these related bit-array pvar operations:

bit!! bit-and!! bit-andc2!!

bit-eqv!! bit-ior!! bit-nand!! bit-nor!!
bit-not!! bit-orc1!! bit-orc2!! bit-xor!!
sbit!!
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*Lisp Dictiongry it

bit-ior!!

bit-ior!! [Function]

Performs a parallel bit-wise inclusive OR operation on the supplied bit array pvars.

Syntax

bit-ior!! bit-array-pvar-1 bit-array-pvar-2 &optional destination

Arguments

bit-array-pvar-1, bit-array-pvar-2
Bit array pvars. Combined using bit-wise inclusive OR.

Either the value t, the value nil, or a bit array pvar. Determines

destination
where the result is stored. Defaults to nil.

Returned Value

bit-array-result-pvar
Temporary bit-array pvar. In each active processor, contains

the bit-wise inclusive OR of the arrays in bit-array-pvar-1 and
bit-array-pvar-2. Either an allocated pvar or a temporary, de-
pending on the value of destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar-1 is destructively modified to contain the result. If
destination is a bit array pvar, then destination is destructively modified to contain

the result.

Description

This function performs a logical bit-wise operation on the contents of the first two
arguments. The result is a bit-array pvar of the same rank and dimensions as

bit-array-pvar-1 and bit-array-pvar-2.
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*Lisp Dictionary ' bit-nor!!

bit-nor!! [Function]

Performs a parallel bit-wise NOR operation on the supplied bit array pvars.

Syntax

bit-nor!! bit-array-pvar-1 bit-array-pvar-2 &optional destination

Arguments

bit-array-pvar-1, bit-array-pvar-2
Bit array pvars. Combined using bit-wise NOR.

destination Either the value t, the value nil, or a bit array pvar. Determines
where the result is stored. Defaults to nil.

Returned Value

bit-array-result-pvar
Temporary bit-array pvar. In each active processor, contains
the bit-wise NOR of the arrays in bit-array-pvar-1 and bit-ar-
ray-pvar-2. Either an allocated pvar or a temporary, depend-
ing on the value of destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar-1 is destructively modified to contain the result. If
destination is a bit array pvar, then destination is destructively modified to contain
the result.

Description

This function performs a logical bit-wise operation on the contents of the first two
arguments. The result is a bit-array pvar of the same rank and dimensions as
bit-array-pvar-1 and bit-array-pvar-2.
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*Lisp Dictionary . ) . bit-not!!

bit-not!! [Function]

Returns the bitwise complement of the supplied bit array pvar.

Syntax

bit-not!! bit—array-pvar &optional destination

Arguments
bit-array-pvar Bit array pvar. Pvar to be bitwise complemented.
destination Either the value t, the value nil, or a bit array pvar. Determines

where the result is stored. Defaults to nil.

Returned Value

bit-array-result-pvar
Temporary bit-array pvar. In each active processor, contains
the bit-wise complement of the array in bit—array-pvar-1. Either
an allocated pvar or a temporary, depending on the value of
destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar is destructively modified to contain the result. If des-
tination is a bit array pvar, then destination is destructively modified to contain the
result.

Description

This function inverts all the bits in bit-array-pvar. The result is a bit array pvar of
the same rank and dimensions as bit-array-pvar.

If supplied, the optional destination argument must be either t, nil, or a bit array
pvar with the same rank and dimensions as the bit—array-pvar arguments. It de-
faults to nil. If destination is nil, the operation returns a temporary bit array pvar. If
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bit-orc1!! [Function]

Performs a parallel bit-wise OR operation on the supplied bit array pvars, after taking
the complement of its first argument.

Syntax

bit-orc1!! bit-array-pvar-1 bit-array-pvar-2 &optional destination

Arguments

bit-array-pvar-1  Bit array pvar. Complemented, then combined with bit-array-
pvar-2 using bit-wise OR.

bit-array-pvar-2  Bit array pvar. Combined with the complement of bit-array-
pvar-1 using bit-wise OR.

destination Either the value t, the value nil, or a bit array pvar. Determines
where the result is stored. Defaults to nil.

Returned Value

bit-array-result-pvar
Temporary bit-array pvar. In each active processor, contains
the result of combining the complement of bit-array-pvar-1
with bit-array-pvar-2 using bit-wise OR. Either an allocated
pvar or a temporary, depending on the value of destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar-1 is destructively modified to contain the result. If
destination is a bit array pvar, then destination is destructively modified to contain
the result.
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bit-orc2!! [Function]

Performs a parallel bit-wise OR operation on the supplied bit array pvars, after taking
the complement of its second argument.

Syntax

bit-orc2!! bit-array-pvar-1 bit-array-pvar-2 &optional destination

Arguments

bit-array-pvar-1  Bit array pvar. Combined with the complement of bit-array-
pvar-2 using bit-wise OR.

bit-array-pvar-2  Bit array pvars. Complemented, then combined with bit-array-
pvar-I using bit-wise OR.

destination Either the value t, the value nil, or a bit array pvar. Determines
where the result is stored. Defaults to nil.

Returned Value

bit-array-result-pvar
Temporary bit-array pvar. In each active processor, contains
the result of combining bit-array-pvar-1 with the complement
of bit-array-pvar-2 using bit-wise OR. Either an allocated pvar
or a temporary, depending on the value of destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar-1 is destructively modified to contain the result. If
destination is a bit array pvar, then destination is destructively modified to contain
the result.
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bit-xor!! [Function]

Performs a parallel bit-wise XOR operation on the supplied bit array pvars.

Syntax

bit-xor!! bit—array-pvar-1 bit-array-pvar-2 &optional destination

Arguments

bit-array-pvar-1, bit-array-pvar-2
Bit array pvars. Combined using bit-wise XOR.

destination Either the value t, the value nil, or a bit array pvar. Determines
where the result is stored. Defaults to nil.

Returned Value

bit-array-result-pvar
Temporary bit-array pvar. In each active processor, contains
the bit-wise XOR of the arrays in bit-array-pvar-1 and bit-ar-
ray-pvar-2. Either an allocated pvar or a temporary, depend-
ing on the value of destination.

Side Effects

If destination is nil or not supplied, the returned pvar is allocated on the stack. If
destination is t, bit-array-pvar-1 is destructively modified to contain the result. If
destination is a bit array pvar, then destination is destructively modified to contain
the result.

Description

This function performs a logical bit-wise operation on the contents of the first two
arguments. The result is a bit-array pvar of the same rank and dimensions as
bit-array-pvar-1 and bit-array-pvar-2.
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boole!! [Function]

Applies boolean operations in parallel to the supplied integer pvars and returns an
integer pvar.

Syntax

boole!! op-pvar integer-pvarl integer-pvar2

Arguments

op-pvar Integer pvar. Contains in each processor one of a set of opera-
tion constants, described below, that determine the boolean
operation performed in that processor.

integer-pvarl, integer-pvar2
Integer pvars. Pvars to which the boolean operation in op—pvar
is applied.

Returned Value

integer-result-pvar Temporary integer pvar. In each processor, contains the result
of applying the boolean function specified by op-pvar to
integer-pvarl and integer-pvar2.

Side Effects

The returned pvar is allocated on the stack.

Description
The function boole!! is the parallel equivalent of the Common Lisp boole function.

In each active processor, the logical operation specified by the value of op-pvar is
performed on the values contained in integer—pvarl and integer-pvar2.
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both-case-p!! [Function]

Performs a parallel test for alphabetic characters which have both uppercase and low-
ercase forms.

Syntax

both-case-p!! character-pvar

Arguments

character-pvar Character pvar. Tested in parallel for dual-case characters.

Returned Value
both-casep—pvar Temporary boolean pvar. Contains the value t in each active

processor where the corresponding value of character-pvar is a
dual-case character. Contains nil in all other processors.

Side Effects

The returned pvar is allocated on the stack.

Description

This predicate tests the case of the character components of character-pvar.

The argument character-pvar must be a character pvar, a string-char pvar, or a
general pvar containing only elements of type character or string-char.

Where character-pvar contains characters that may be represented in either upper
or lower case, regardless of their current case, both-case-p!! returns t. Non-
Roman fonts, for example, may include alphabetic characters that do not have
uppercase or lowercase counterparts.

For each function, the return value is nil in those processors containing character
data that fails to pass the test criterion.
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byte!!

[Function]

Creates and returns a byte-specifier pvar suitable as an argument to byte-manipula-
tion functions such as Idb!! and dpb!!.

Syntax

byte!! size-pvar position-pvar

Arguments
size-pvar

position-pvar

Returned Value

bytespec—pvar

Side Effects

Integer pvar. Specifies size in bits of byte to be manipulated.

Integer pvar. Specified bit position at which byte starts.

Temporary integer pvar. In each active processor, contains a
byte-specifier integer formed by combining the values of
size-pvar and position-pvar.

The returned pvar is allocated on the stack.

Description

This function is the parallel equivalent of the Common Lisp function byte. It takes
two integer pvars representing the size and position of a byte pvar.

The arguments size-pvar and position-pvar may contain different values in each
processor. The return value of byte!! is a byte specifier pvar suitable for use as an
argument to byte-manipulation functions such as ldb!! and dpb!!.
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byte-position!! [Function]

Extracts the byte position component from a byte-specifier pvar.

Syntax

byte-position!! bytespec-pvar

Arguments

bytespec-pvar

Returned Value

position-pvar

Byte-specifier pvar, as returned by the function byte!!. The
byte position component of this byte pvar is extracted.

Temporary integer pvar. In each active processor, contains the
byte position component of the corresponding value of
bytespec—pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

The function byte-position!! takes a byte specifier pvar, which is the result of a call
to byte!!. The integer pvar returned is a copy of the position-pvar originally given as
an argument to byte!!. Thus:

(byte-position!! (byte!! size pos)) <=> (!! pos)
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byte-size!! [Function]

Extracts the byte size component from a byte-specifier pvar.

Syntax

byte-size!! bytespec—pvar

Arguments

bytespec-pvar Byte-specifier pvar, as returned by the function byte!!. The
byte size component of this byte pvar is extracted.

Returned Value

size-pvar Temporary integer pvar. In each active processor, contains the
byte size component of the corresponding value of bytespec—
pvar.
Side Effects

The returned pvar is allocated on the stack.

Description

The function byte-size!! takes a byte specifier pvar, which is the result of a call to
byte!!. The integer pvar returned is a copy of the size-pvar originally given as an
argument to byte!!. Thus:

(byte-size!! (byte!! size pos)) <=> (!! size)
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*case

[Macro]

Evaluates *Lisp forms with the currently selected set bound according to the value of a

pvar expression.

Syntax

*case value—expression ( key-expression-1 &rest body-forms-1)

Arguments

( key-expression-2 &rest body-forms-2)

( key-expression-n &rest body—forms-n )

value—expression

key—expression

body—forms

Returned Value

Pvar expression. Value to compare against key—expression—n in
each clause.

Scalar expression. Evaluated, compared with value—expression.
Selects processors in which to perform the corresponding
body-forms.

*Lisp forms. Evaluated with the currently selected set
restricted to those processors in which value-expression is eql
to key-expression.

nil

Side Effects

Evaluated for side effect only.

None aside from those of the individual body—forms.
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References

See also the related operators

*all case!!
*cond cond!!
*ecase ecase!!
*if if!!

*unless *when
with-css-saved
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case!!

[Macro]

Returns a pvar obtained by evaluating *Lisp forms with the currently selected set
bound according to the value of a pvar expression.

Syntax

case!! value-expression ( key-expression—1 &rest value—forms-1 )

Arguments

( key-expression-2 &rest value—forms-2)

( key-expression-n &rest value—forms-n )

value-expression

key-expression

value—forms

Returned Value

Pvar expression. Value to compare against each key—expression
in each clause.

Scalar expression. Evaluated, compared with value-expression.
Selects processors in which to perform the corresponding
body—forms.

*Lisp forms. Evaluated with the currently selected set
restricted to those processors in which value—expression is eql
to key-expression.

case~value-pvar

Side Effects

Temporary pvar. In each active processor, contains the value
returned by value—forms-n if and only if value—expression is eql
to key-expression—n.

The returned pvar is allocated on the stack.
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ceiling!! [Function]

Performs a parallel ceiling operation on the supplied pvar(s).

Syntax

ceiling!! numeric—pvar &optional divisor-numeric-pvar

Arguments

numeric-pvar Non-complex numeric pvar. Value for which the ceiling is cal-
culated.

divisor-numeric-pvar
Non-complex numeric pvar. If supplied, numeric-pvar is di-
vided by divisor-numeric-pvar before the ceiling is taken.

Returned Value

ceiling-pvar Temporary integer pvar. In each active processor, contains the
ceiling of numeric-pvar, divided by divisor-numeric-pvar if
supplied.

Side Effects

The returned pvar is allocated on the stack.

Description

This is the parallel equivalent of the Common Lisp function ceiling, except that
only one value—the quotient of the division—is computed and returned.

Examples

(ceiling!! (!! 4.5)) <=> (!! 5)
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char=1! [Function]

Performs a case-sensitive parallel comparison of the supplied character pvars for
equality.

Syntax

char=!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel for case-sensitive equal-
ity.

character-pvars ~ Character pvars. Compared in parallel for case-sensitive
equality.

Returned Value

char—equal-pvar  Temporary boolean pvar. Contains the value t in each active
processor where all of the supplied character-pvar arguments
contain the same character, case-sensitive. Contains nil in all
other active processors.

Side Effects

The returned pvar is allocated on the stack.

Description

The function char=!! performs a case-sensitive parallel comparison of the supplied
character pvars for equality.
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char/=1!! [Function]

Performs a case-sensitive parallel comparison of the supplied character pvars for
inequality.

Syntax

char/=!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel for case-sensitive in-
equality.

character-pvars ~ Character pvars. Compared in parallel for case-sensitive in-
equality.

Returned Value

char-not-equal-pvar
Temporary boolean pvar. Contains the value t in each active
processor where all of the supplied character-pvar arguments
contain different characters, case-sensitive. Contains nil in all
other active processors.

Side Effects

The returned pvar is allocated on the stack.

Description

The function char/=!! performs a case-sensitive parallel comparison of the
supplied character pvars for inequality.
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char<!! [Function]

Performs a case-sensitive parallel comparison of the supplied character pvars for
strictly increasing order.

Syntax

char<!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel, case-sensitive, for in-
creasing order.

character-pvars ~ Character pvars. Compared in parallel, case-sensitive, for in-
creasing order.

Returned Value

char-less-than—pvar
Temporary boolean pvar. Contains the value t in each active

processor where the supplied character-pvar arguments are in
case-sensitive increasing order. Contains nil in all other active
Processors.

Side Effects

The returned pvar is allocated on the stack.

Description

The function char<!! performs a case-sensitive parallel comparison of the supplied
character pvars for strictly increasing order.
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char< =1! [Function]

Performs a case-sensitive parallel comparison of the supplied character pvars for
nondecreasing order. ‘

Syntax

char<=!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel, case-sensitive, for non-
decreasing order.

character-pvars  Character pvars. Compared in parallel, case-sensitive, for non-
decreasing order.

Returned Value

char-less—-than—-or—equal-pvar
Temporary boolean pvar. Contains the value t in each active
processor where the supplied character-pvar arguments are in
case-sensitive nondecreasing order. Contains nil in all other ac-
tive processors.

Side Effects

The returned pvar is allocated on the stack.

Description

The function char<=!! performs a case-sensitive parallel comparison of the
supplied character pvars for nondecreasing order.
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character!! [Function]

Coerces the supplied pvar into a character pvar.

Syntax

character!! char-or-int-pvar

Arguments

char-or-int-pvar Pvar containing only integer or character values. Pvar to be
coerced into a character pvar. Must be a pvar of type character,
string-char, integer, or a general pvar containing only elements
of these types.

Returned Value

char-pvar Temporary character pvar. In each active processor, contains
the character equivalent of the corresponding value of char-
or-int-pvar, or the value nil if coercion could not be performed.

Side Effects

The returned pvar is allocated on the stack.

Description

Type coercion is attempted on the argument char-or-int-pvar. In processors where
this is successful, the resulting character is returned. In processors where this is
unsuccessful, character!! returns nil.

(character!! char-or-int-pvar)
<=>
(coerce!! char-or-int-pvar “(pvar character))
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characterp!! [Function]

Performs a pafallel test for character values on the supplied pvar.

Syntax

characterp!! pvar

Arguments

pvar Pvar expression. Pvar to be tested for character values.

Returned Value

characterp-pvar  Temporary boolean pvar. Contains the value t in each active
processor where pvar contains a character value. Contains nil
in all other active processors.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns t in all active processors where the supplied pvar contains
character data and nil in all other active processors.
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char-bits!! [Function]

Extracts in parallel the bits attribute of a character pvar.

Syntax

char-bits!! character-pvar

Arguments

character-pvar Character pvar. Pvar from which to extract the bits attribute.

Returned Value

char-bits-pvar Temporary integer pvar. In each active processor, contains an
integer representing the bits attribute of the corresponding val-
ue of character-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a pvar that contains the bits attribute of each character ele-
ment of character-pvar.

The argument character-pvar must be a character pvar, a string-char pvar, or a
general pvar containing only character or string-char elements.

By definition, the font and bits attributes of a string-char pvar are zero. It is always
the case that:

(char-bits!! string-char-pvar) <=> (!! 0)

231






char-code!!

char-code!! [Function)

Extracts in parallel the code attribute of a character pvar.

Syntax

char-code!! character-pvar

Arguments

character-pvar Character pvar. Pvar from which to extract the code attribute.

Returned Value

char—-code-pvar ~ Temporary integer pvar. In each active processor, contains an
integer representing the code attribute of the corresponding
value of character-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a pvar that contains the code attribute of each character ele-
ment of character-pvar.

The argument character-pvar must be a character pvar, a string-char pvar, or a
general pvar containing only character or string-char elements.

(char-code!! #\A) <=> (!! 65)
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char-downcase!! [Function]

Converts uppercase alphabetic characters in the supplied pvar to lowercase.

Syntax

char-downcase!! character-pvar

Arguments

character-pvar

Returned Value

s downcase-pvar

Character pvar. Pvar containing characters to be converted.
Must be a pvar of type character or string-char, or a general
pvar containing only elements of these types.

Temporary character pvar. In each active processor, contains a
copy of the corresponding value of character-pvar, with upper-
case characters converted to their lowercase equivalents.

Side Effects

The returned pvar is allocated on the stack.

Description

This function attempts to convert the case of each character element of character-
pvar. The returned value is a pvar containing converted characters where possible
and intact original character values elsewhere. During these case conversions, the
values of the bits and font attributes are not changed. Notice that only alphabetic
characters are affected by case conversion. Thus, characters with non-zero bit-
field values are not changed.
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char-font!!

[Function]

Extracts in parallel the font attribute of a character pvar.

Syntax

char-font!! character-pvar

Arguments

character-pvar

Returned Value

font-pvar

Side Effects

Character pvar. Pvar from which to extract the font attribute.
Must be a character pvar, a string-char pvar, or a general pvar
containing only character or string-char elements.

Temporary integer pvar. In each active processor, contains a
integer representing the font attribute of the corresponding
value of character-pvar.

The returned pvar is allocated on the stack.

Description

This function returns a pvar that contains the font attributes of each character
element of character-pvar.
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char-greaterp!! [Function]

Performs a case-insensitive parallel comparison of the supplied character pvars for
decreasing order.

Syntax

char-greaterp!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel for case-insensitive
decreasing order.

character-pvars ~ Character pvars. Compared in parallel for case-insensitive
decreasing order.

Returned Value

char-greaterp—pvar
Temporary boolean pvar. Contains the value t in each active
processor where the supplied character-pvar arguments are in
case-insensitive decreasing order. Contains nil in all other ac-
tive processors.

Side Effects

The returned pvar is allocated on the stack.

Description

This function makes a case-insensitive comparison between the character element
of character-pvar in each processor and the character elements of each of the
character-pvars in the same processor. Differences in case, bit, and font attributes
are ignored.

A boolean pvar is returned. It contains t in all active processors where the test is
true and nil in all active processors where the test is false.
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char-int!! [Function]

Converts the supplied character pvar into an integer pvar.

Syntax

char-int!! character-pvar

Arguments

character-pvar Character pvar. Pvar to be converted. Must be a pvar of type
character or string-char, or a general pvar containing only ele-
ments of these types.

Returned Value

integer-pvar Temporary integer pvar. In each active processor, contains the
integer value of the character in character-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description
This function translates a character pvar into an integer pvar.

The return value is a non-negative integer pvar that holds the implementation-de-
pendent encoding of each character in character-pvar.
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char-not-equal!! [Function]

Performs a case-insensitive parallel comparison of the supplied character pvars for

inequality.

Syntax

char-not-equal!! character-pvar &rest character-pvars

Arguments

character-pvar

character-pvars

Returned Value

Character pvar. Compared in parallel for case-insensitive in-
equality.

Character pvars. Compared in parallel for case-insensitive in-
equality.

char-equal-pvar

Side Effects

Temporary boolean pvar. Contains the value t in each active
processor where all of the supplied character-pvar arguments
contain different characters, case-insensitive. Contains nil in
all other active processors.

The returned pvar is allocated on the stack.

Description

This function makes case-insensitive comparisons between the character element
of character-pvar in each processor and the character elements of each of the
character-pvars in the same processor. Differences in case, bit, and font attributes

are ignored.

A boolean pvar is returned. It contains t in all active processors where the test is
true and nil in all active processors where the test is false.
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char-not-greaterp!! [Function]

Performs a case-insensitive parallel comparison of the supplied character pvars for
nondecreasing order.

Syntax

char-not-greaterp!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel for case-insensitive non-
decreasing order.

character-pvars ~ Character pvars. Compared in parallel for case-insensitive
nondecreasing order.

Returned Value

char-not-greaterp—-pvar
Temporary boolean pvar. Contains the value t in each active
processor where the supplied character-pvar arguments are in
case-insensitive nondecreasing order. Contains nil in all other
active processors.

Side Effects

The returned pvar is allocated on the stack.

Description

This function makes case-insensitive comparisons between the character element
of character—pvar.in each processor and the character elements of each of the
character—pvars in the same processor. Differences in case, bit, and font attributes
are ignored.

A boolean pvar is returned. It contains t in all active processors where the test is
true and nil in all active processors where the test is false.
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char-not-lessp!! [Function]

Performs a case-insensitive parallel comparison of the supplied character pvars for
nonincreasing order.

Syntax

char-not-lessp!! character-pvar &rest character-pvars

Arguments

character-pvar Character pvar. Compared in parallel for case-insensitive non-
increasing order.

character-pvars ~ Character pvars. Compared in parallel for case-insensitive
nonincreasing order.

Returned Value

char-not-greaterp-pvar
Temporary boolean pvar. Contains the value t in each active
processor where the supplied character-pvar arguments are in
case-insensitive nonincreasing order. Contains nil in all other
active processors.

Side Effects

The returned pvar is allocated on the stack.

Description

This function makes case-insensitive comparisons between the character element
of character-pvar in each processor and the character elements of each of the
character-pvars in the same processor. Differences in case, bit, and font attributes
are ignored.

A boolean pvar is returned. It contains t in all active processors where the test is
true and nil in all active processors where the test is false.
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char-upcase!! [Function]

Converts lowercase alphabetic characters in the supplied pvar to uppercase.

Syntax

char-upcase!! character-pvar

Arguments

character-pvar Character pvar. Pvar containing characters to be converted.
Must be a pvar of type character or string-char, or a general
pvar containing only elements of these types.

Returned Value

upcase-pvar Temporary character pvar. In each active processor, contains a
copy of the corresponding value of character-pvar, with lower-
case characters converted into their uppercase equivalents.

Side Effects

The returned pvar is allocated on the stack.

Description

This function attempts to convert the case of each character element of character-
pvar. The return value is a pvar containing converted characters where possible
and intact original character values elsewhere. During these case conversions, the
values of the bits and font attributes are not changed. Notice that only alphabetic
characters are affected by case conversion. Thus, characters with non-zero bit field
values are not changed.

255












*Lisp Dictionary

code-char!!

code-char!! [Function]

Converts numeric pvar of character codes to a character pvar with the supplied
attributes.

Syntax

code-char!! code-pvar &optional bits-pvar font-pvar

Arguments
code-pvar Non-negative integer pvar. Code attribute of character pvar.
bits-pvar Non-negative integer pvar. Bits attribute of character pvar.
font—pvar Non-negative integer pvar. Font attribute of character pvar.

Returned Value

char-pvar Temporary character pvar. In each active processor, contains a
character with the code, bits, and font attributes specified by
the corresponding values of code-pvar, bits—pvar, and font-
pvar. Contains nil in processors where the specified character
can not be constructed.

Side Effects

The returned pvar is allocated on the stack.

Description

This function attempts to construct a character pvar with the specified attributes.
In processors where this can be done, the resulting character is returned. In proc-
essors where this can not be done, nil is returned.

All three arguments must be non-negative integer pvars. The optional bits—pvar
argument and the optional font-pvar argument each default to (!! 0).
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coerce!! [Function]

Performs a parallel type coercion on the supplied pvar.

Syntax

coerce!! pvar type-spec

Arguments
pvar Pvar expression. Pvar containing values to be coerced.
type-spec Type specifier. Must specify a valid *Lisp pvar type.

Returned Value

coerced-pvar Temporary pvar. Result of coercing pvar to the pvar type speci-
fied by #ype-spec.

Side Effects

The returned pvar is allocated on the stack.

Description

The coerce!! function is the parallel equivalent of the Common Lisp coerce func-
tion.This function attempts to convert pvar to the type indicated by fype-spec. If
this is possible, the result is returned as a new pvar allocated on the *Lisp stack. If
pvar is already of type fype-spec, a copy of pvar is returned. If the specified conver-
sion is not possible, an error is signaled.

Important: in many simple cases, type conversion is performed automatically. For
example, arithmetic operations such as +!! and pvar copying functions such as *set
automatically coerce their arguments according to the rules of *Lisp type coercion.
It is only necessary to explicitly coerce!! a pvar in special cases, such as converting
a numeric pvar to a larger bit size or altering the element type of an array pvar.
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*cold-boot [Macro]

Initializes *Lisp, resets the Connection Machine hardware, and defines the current
machine configuration and default VP set.

Syntax

*cold-boot &key :safety
tinitial-dimensions
:initial-geometry-definition
:undefine-all

Arguments

:safety An integer between 0 and 3, inclusive. Specifies a value for the
*Lisp variable *interpreter-safety*. Defaults to 3, the highest
safety level.

:initial-dimensions
A list of integers, each of which must be a power of 2. Defines
the dimensions of the *default-vp-set*. Defaults to a two-
dimensional grid with a VP ratio of 1.

:initial-geometry-definition
Geometry object, as returned by create-geometry. May be
supplied instead of an :initial-dimensions argument to define
the geometry of the *default-vp-set*.

:undefine-all Boolean value. Determines whether currently defined VP sets
and permanent pvars are reallocated. Defaults to nil, indicat-
ing that VP sets and permanent pvars should be reallocated.

Returned Values

physical-size The value of *minimum-size-for-vp-set*, equal to the num-
ber of physical processors attached.

dimensions The value of *current-cm-configuration*, a list of integers de-
fining the geometry of the *default-vp-set*.

r
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If neither the :initial-dimensions nor the :initial-geometry-definition arguments is
supplied, the dimensions default to the same configuration as that used in the pre-
vious call to *cold-boot. If there was no previous call, the default is a two-
dimensional grid with a VP ratio of 1.

The :undefine-all keyword determines whether all permanent VP sets and perma-
nent pvars are reallocated. If :undefine-all is nil, the default, all permanent VP sets
and permanent pvars are automatically reallocated. If this argument is non-nil,
*cold-boot deallocates and destroys all permanent pvars and all VP sets with the
exception of the *default-vp-set* and its associated geometry object.

In detail, calling *cold-boot performs the following operations in sequence:

evaluates in order the forms on the *before-*cold-boot-initializations * list
deallocates all previously defined pvars, including permanent pvars
deallocates all previously defined VP sets

attempts to attach to Connection Machine hardware—if not already atta-
ched—and calls the Paris function ecm:cold-boot if successful

sets the value of the variable *interpreter-safety*
instantiates the VP set bound to *default-vp-set* with a geometry based
on the values of the :initial-dimensions and :initial-geometry-definition

arguments

if :undefine-all is nil, redefines all permanent VP sets in an arbitrary order,
and instantiates all fixed-size VP sets

if :undefine-all is nil, reallocates and reinitializes, using *defvar, perma-
nent pvars that belong to instantiated VP sets

selects the VP set *default-vp-set*, making it the *current-vp-set*

evaluates in order the forms on the *after-*cold-boot-initializations* list
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Style Note:

A typical *Lisp program has the format

(defun top-level ()
(initialize-non-cm-variables)
(*cold-boot :initial-dimensions *my-own-dimensions¥)
(initialize-cm-variables)
(main-function))

There are many reasonable exceptions to this general pattern. For instance, it
is possible to define VP sets and permanent pvars before calling *cold-boot.
However, VP sets defined in this way remain uninstantiated and pvars likewise
do not actually contain data until *cold-boot has been called.

Language Notes:

The *Lisp simulator permits an :initial-dimensions argument containing non-
power-of-two dimensions, but issues a warning that such code cannot be ex-
ecuted on the CM-2 hardware.

If the function initialize-character is used to define the code, bits, or font field
sizes of character pvars, it must be called immediately prior to calling *cold-
boot, because the *Lisp global variables set by initialize-character are used in
initializing *Lisp and the Connection Machine system. See Chapter 2, “*Lisp
Global Variables” for alist of global variables controlling character attributes.
See also the dictionary entry for initialize-character.

Usage Note:

The :safety keyword argument to *cold-boot also determines the safety level
for Paris operations. If the value supplied for :safety is 0, Paris safety is turned
off. Any other value for the :safety argument turns Paris safety on.
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compare!! [Function]

Performs a parallel magnitude comparison on the supplied pvars.

Syntax

compare!! numeric-pvarl numeric-pvar2

Arguments

numeric-pvarl, numeric-pvar2
Non-complex numeric pvars to be compared.

Returned Value

compare-pvar Temporary integer pvar. In each active processor, contains
either 1, 0, or -1 depending on whether the value of numeric-
pvarl is greater than, equal to, or less than the value of
numeric-pvar2.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a pvar having values -1, 0, or 1, depending on whether its first
argument is less than, equal to, or greater than its second argument, respectively.
The arguments numeric—pvarl and numeric-pvar2 must both be non-complex
numeric pvars. A pvar of type (pvar (signed-byte 2)) is returned.

Examples

(compare!! pvarl pvar2) <=> (signum!! (-!! pvarl pvar2))
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complex!!

[Function]

Creates and returns a complex numeric pvar.

Syntax

complex!! realpart-pvar &optional imagpart-pvar

Arguments
realpart-pvar

imagpart-pvar

Returned Value

complex—pvar

Non-complex numeric pvar. Real part of new complex pvar.

Non-complex numeric pvar. Imaginary part of new complex
pvar.

Temporary complex pvar. In each active processor, contains a
complex value with real and imaginary components equal to
the corresponding values of realpart-pvar and imagpart-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a complex pvar that has, in each processor, the realpart-pvar
component as its real part and the imagpart-pvar component as its imaginary part.
Conversion according to the rule of floating-point contagion takes place as neces-
sary. That is, the bit field lengths of the exponent and significand components of
floating-point numbers in all active processors are guaranteed to be as large as the
largest representation of either component in any active processor.

The arguments realpart—-pvar and imagpart-pvar must be non-complex numeric
pvars. If imagpart-pvar is not specified, then an imaginary part pvar of (!! 0) is

provided.
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complexp!! [Function]

Performs a parallel test for complex values on the supplied pvar.

Syntax

complexp!! pvar

Arguments

pvar Pvar expression. Pvar to be tested for complex values.

Returned Value

complexp-pvar ~ Temporary boolean pvar. Contains the value t in each active
processor where pvar contains a complex value. Contains nil in
all other active processors.

Side Effects

The returned pvar is allocated on the stack.

Description

This predicate returns t in each processor whose value of pvar is a complex
number; it returns nil elsewhere.
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*cond [Macro]

Evaluates *Lisp forms with the currently selected set bound according to the results of
a series of boolean tests.

Syntax

*cond ( test-pvar-1 body—forms-1)
( test-pvar-2 body-forms-2)

( test-pvar-n body-forms-n )

Arguments
test-pvar-n Boolean pvar expression. Selects processors that perform the
corresponding body-forms.
body—forms-n *Lisp forms. Evaluated with the currently selected set bound to

those processors in which fest-pvar-n has the value t and all
previous fest-pvar expressions have the value nil.

Returned Value

nil Evaluated for side-effect only.

Side Effects

None other than those of the body-forms.

Description

This form is analogous to the Common Lisp cond operator. Unlike cond, however,
*cond evaluates all clauses.

The currently selected set with which each of the clauses is evaluated is determined
by the test—pvar expressions. The forms in body—-forms-n are evaluated with the cur-
rently selected set bound to those processors in which fest-pvar-n has the value t
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rently selected set bound to all processors with a positive send address, and the
do-zero-actions is evaluated by the single remaining processor with a send
address of 0. The final t!! clause is also evaluated, even though all processors
have been selected by the two preceding clauses.

Note the use, in the final t!! clause, of the standard *Lisp idiom (*or t!!) to
determine whether any processors remain active. Since all processors have
been selected by preceding clauses, (*or t!!) returns nil, preventing the call to
error from being evaluated. Using an enclosing (when (*or t!!) ...) of this kind
is a simple method of preventing evaluation of any *cond clause that should
not be evaluated when no processors are selected.

Usage Note:

Forms such as throw, return, return-from, and go may be used to exit an exter-
nal block or looping construct from within a processor selection operator.
However, doing so will leave the currently selected set in the state it was in at
the time the non-local exit form is executed. To avoid this, use the *Lisp macro
with-css-saved.

See the dictionary entry for with-css-saved for more information.

Performance Note:

In the CM-2 implementation of *Lisp, *cond clauses execute serially, in the
order in which they are supplied. At any given time, therefore, the number of
processors active within a *cond clause is a subset of the currently selected set
at the time the *cond form was entered. Providing a large number of clauses to
*cond (and likewise cond!!) therefore results in potentially low overall use of
processors.

References

The related macro cond!! returns a value based on the forms that it executes. See
the dictionary entry for cond!! for more information.

See also the related operators

*all *case case!!
*ecase ecase!! *if if!!
*unless *when with-css-saved
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cond!! [Function]

Returns a pvar obtained by evaluating *Lisp forms with the currently selected set
bound according to the results of a series of boolean tests.

Syntax

cond!! ( test-pvar-1 value—forms-1)
( test-pvar-2 value—forms-2)

( test-pvar-n value-forms-n )

Arguments
test-pvar-n Boolean pvar expression. Selects processors that perform the
corresponding value—forms.
value—forms—n *Lisp forms. Evaluated with the currently selected set bound to

those processors in which fest—pvar-n has the value t and all
previous fest-pvar expressions have the value nil.

Returned Value

cond-value-pvar Temporary pvar. In each active processor, contains the value
returned by value—forms-n if and only if fest-pvar-n has the
value t and all previous test—pvar expressions have the value nil.

Side Effects

The returned pvar is allocated on the stack.
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Notes

Compiler Note:

Because animplicit (t!! nil!!) clause is evaluated to obtain a value for any active
processor not assigned a value by one of the supplied clauses, the *Lisp com-
piler can occaisionally fail to compile an apparently correct cond!! expression,
if the clauses return other than pvars of type boolean. For example, given the
following declarations

(*proclaim “ (type single-float-pvar x y))
(*defvar x)
(*defvar y)

the function

(defun does-not-compile ()

;3 Note that no final t!! clause is included, so an

;3 implicit (t!! nil!!) clause is provided.

(*set (the single-float-pvar x)

(cond!!

((minusp!! (the single-float-pvar y)) (!! -1.0))
((plusp!! (the single-float-pvar y)) (!! 1.0))
)))

does not compile. The *Lisp compiler signals an error because the implicit
(t!! nil!!) clause returns boolean values that cannot be stored in a pvar of type
single-float-pvar. Adding an explicit final clause that returns single-float
values, as in

(defun does-compile ()
;3 A final t!! clause that returns a single-float
;3 result is included, so this function will be compiled.
(*set (the single-float-pvar x)
(cond!!
((minusp!! (the single-float-pvar y)) (!! -1.0))
((plusp!! (the single-float-pvar y)) (!! 1.0))
(Lt ('t 0.0))
)))

allows this function to compile.
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copy-seq!! [Function]

Returns a copy of the supplied sequence pvar.

Syntax

copy-seq!! sequence-pvar

Arguments

sequence-pvar  Sequence pvar. Pvar to be copied. Must be a vector pvar.

Returned Value

copy-seq-pvar Temporary sequence pvar. Contains in each active processor a
copy of the corresponding value of sequence—pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

This function returns a copy of sequence-pvar.
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cos!! [Function]

Takes the cosine of the supplied pvar.

Syntax

cos!! radians-pvar

Arguments
radians-pvar Numeric pvar. Angle, in radians, for which the cosine is calcu-
lated.
Returned Value
cosine-pvar Temporary numeric pvar. In each active processor, contains

the cosine of the corresponding value of radians—pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

The function cos!! returns the cosine of its pvar argument.
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*Lisp Dictionary

cosh!! [Function]

Takes the hyperbolic cosine of the supplied pvar

Syntax

cosh!! radians-pvar

Arguments

radians-pvar Numeric pvar. Angle, in radians, for which the hyperbolic co-
sine is calculated.

Returned Value

cosh-pvar Temporary numeric pvar. In each active processor, contains
the hyperbolic cosine of the corresponding value of

radians-pvar.

Side Effects

The returned pvar is allocated on the stack.

Description

The function cosh!! returns a temporary pvar whose value in each processor is the
hyperbolic cosine of the value in radians—pvar.
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Examples

Notes

Compiler Note:

The *Lisp compiler does not compile this operation.

References

See also the functions count-if!! and count-if-not!!. They search sequence-pvar
for elements that either do or do not pass a supplied test and return a count of the
number of elements found.

The functions count!!, count-if!!, and count-if-not!! are similar to the *Lisp func-
tions find!!, find-if!!, and find-if-not!!. Unlike the find functions, however, count
search continues until sequence-pvar is exhausted.

These functions are members of a group of similar sequence operators,
listed below:

count!! count-if!! count-if-not!!
find!! find-if!! find-if-not!!
nsubstitute!! nsubstitute~if!! nsubstitute-if-not!!
position!! position-if!! position-if-not!!
substitute!! substitute-if!! substitute~if-not!!

See also the generalized array mapping functions amap!! and *map.
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count-if!!

[Function]

Performs a parallel count on a sequence pvar, returning in each processor the number
of sequence elements satisfying the supplied test.

Syntax

count-ifl! fest sequence-pvar &key :from-end :start :end :key

Arguments

test

sequence-pvar

:from-end

:start

:end

tkey

Returned Value

count-pvar

'

Side Effects

One-argument pvar predicate. Used to test elements of
sequence-pvar.

Sequence pvar. Contains sequences to be searched.

Boolean pvar. Whether to begin search from end of sequence
in each processor.

Integer pvar. Zero-based index of sequence element at which
counting starts in each processor. If not specified, counting be-
gins with first element.

Integer pvar. Zero-based index of sequence element at which
counting ends in each processor. If not specified, counting con-
tinues to end of sequence.

One-argument pvar accessor function.
sequence-pvar before counting is performed.

Applied to

Temporary integer pvar. In each active processor, contains the
number of elements of sequence-pvar that satisfied fest. If the
sequence pvar contains no elements, (!! 0) is returned.

The returned pvar is allocated on the stack.
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create-geometry [Function]

Creates and returns a geometry object.

Syntax

create-geometry &key :dimensions :weights :ordering

Arguments

:on-chip-bits :off-chip-bits

:dimensions

:weights

rordering

Required argument. A list of integers, each of which must be a
power of 2. Defines the size of each dimension specified by the
returned geometry object.

List of integers, one for each dimension. Indicates relative fre-
quency of NEWS communication expected for each dimension.
Default value assigns equal weight to each dimension. If a
:weights argument is supplied, neither of the :on-chip-bits
and :off-chip-bits arguments should be supplied.

List of symbols, one for each dimension. Only the symbols
:news-order and :send-order may be supplied in the list. Con-
trols optimization of address translation for each dimension.
Default value assigns the symbol :news-order to each dimen-
sion.

:on-chip-bits, :off-chip-bits

Returned Value

geometry—obj

Lists of integers, one for each dimension. Determine processor
address translation. These arguments are provided in *Lisp as
a direct hook into Paris.

Geometry object, suitable as an argument to *ccld-boot,
def-vp-set, create-vp-set, set-vp-set-geometry, and alloca-
te-processors-for-vp-set.
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Examples

The create-geometry function is most often used to specify the geometry of a VP
set. For example,

(def-vp-set three-dee nil
:geometry-definition-form
(create-geometry :dimensions “ (64 128 8)
:weights (1 3 1)
:ordering ’ (:send-order :news-order :send-order)))

defines a three-dimensional VP set, three-dee. The geometry object returned by
create-geometry specifies that NEWS communication will take place along di-
mension 1 of three-dee three times as often as along either dimension 0 or 2. Also,

the geometry object specifies that only dimension 1 of three-dee should be opti-
mized for NEWS addressing.

The create-geometry function may also be used to instantiate an existing flexible
VP set, as in

(def-vp-set flexible-vp-set nil
:geometry-definition-form nil)

(allocate-processors-for-vp-set
flexible-vp-set
nil
:geometry (create-geometry :dimensions “ (32 128 64)))

which assigns a three-dimensional geometry to the VP set flexible-vp-set.

Finally, the create-geometry function may be used to specify the geometry of the
*default-vp-set*. For example,

(*cold-boot :initial-geometry-definition
(create-geometry :dimensions ‘(32 128)))

defines a two-dimensional default VP set.
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create-segment-set!! [Function]

Creates and returns a segment set structure pvar that defines a segment set.

Syntax

create-segment-set!! &key :start-bit :end-bit

Arguments
:start-bit Boolean pvar. Specifies processors that start a segment. If not
supplied, starting processors are determined from :end-bit
argument.
:end-bit Boolean pvar. Specifies processors that end a segment. If not
supplied, starting processors are determined from :start-bit
argument.

Returned Value

segment-set-obj  Segment set pvar, suitable for use as the third argument in a
call to the segment-set-scan!! operation.

Side Effects

None.

Description

This function returns a segment set pvar suitable for use as the third argumentina
call to the segment-set-scan!! operation.

The two keyword arguments to create-segment-set!! specify which processors
are included in the segments of the segment set. These are boolean pvars, one or
the other but not both of which may be nil!!.

The :start-bit argument may be a pvar containing the value t in each processor that
starts a segment and nil in all other processors. Alternatively, to signify that the
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Notes

References

See also these related segment set operators:
segment-set-scan!!

segment-set-end-bits segment-set-end-bits!!
segment-set-end-address segment-set-end-address!!
segment-set-start-bits segment-set-start-bits!!
segment-set-start-address segment-set-start-address!!

segment-set-processor-not-in-any-segment
segment-set-processor-not-in-any-segment!!
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create-vp-set [Function]

Creates and returns a VP set definition object.

Syntax

create-vp-set dimensions &key :geometry

Arguments

dimensions

:geometry

Returned Value

vp-set-obj

Either nil or a list of integers, each of which is a power of 2.
Specifies the dimension sizes of the VP set object returned.

Either nil or a geometry object as returned by create-
geometry. Specifies geometry of VP set object returned.

VP set object. Descriptor object for newly created VP set.

Side Effects

None.

Description

This function is used to define a VP set during program execution. It is an error to
invoke create-vp-set prior to the first *cold-boot. Any VP set allocated using
create-vp-set will be destroyed with the next *cold-boot.

The return value of create-vp-set is a front-end VP set structure.

The dimensions argument must be a list of positive integers or nil. If a list is sup-
plied, each integer in the list must be an integral power of two and the product of all
the integers in the list must be at least as large as *minimum-size-for-vp-set*. If
larger than the physical machine size, the product of all dimensions must be a
power-of-two multiple of the physical machine size. The dimensions argument
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cross-product [Function]

Returns the cross product of two front-end vectors

Syntax

cross—-product vectorl vector2

Arguments

vectorl, vector2  Front-end vectors, for which the cross product is returned.

Returned Value

cross-prod-vector Front-end vector. Cross product of vectorl and vector2.

Side Effects

None.

Description

This is the serial (front end) equivalent of cross-product!!. The cross product of
the two vectors is computed. The result is returned as a vector.

(cross-product #(1 2 3) #(4 5 6)) => #(-3 6 -3)
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cross-product!! [Function]

Performs a parallel cross product operation on the supplied vector pvars.

Syntax

cross-product!! vector-pvarl vector-pvar2

Arguments

vector-pvarl, vector-pvar2
Vector pvars, for which the cross product is returned.

Returned Value

cross-prod—vector-pvar

Temporary vector pvar. In each active processor, contains the
cross product of the corresponding values of vector-pvarl
and vector-pvar2.

Side Effects

The returned pvar is allocated on the stack.

Description

In each processor, the cross product of the two vector pvars is computed. The re-
sult is returned as a vector pvar.

(cross-product!! (!! #(1 2 3)) (!! #(4 5 6))) <=>
('t #(-3 6 -3))

The arguments vector-pvarl and vector-pvar2 must each be a pvar vector of type
(pvar (array single-float (3))). That is, the vector stored in each processor of both
pvar arguments must be of length 3.
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cube-from-grid-address [Function]

Converts a grid (NEWS) address in the current VP set into a send (cube) address.

Syntax

cube-from-grid-address coordinate &rest coordinates

Arguments

coordinate, coordinates
A set of integers representing a grid (NEWS) address in the cur-
rent VP set. The number of coordinates supplied must equal the
rank of the current VP set.

Returned Value

send-address Integer. The send (cube) address corresponding to the set of
coordinates.

Side Effects

None.

Description

This function translates a series of integers specifying the grid (NEWS) address of a
single processor in the current VP set into a single integer specifying the send
(cube) address of that processor.

Each argument specifies a coordinate point along one axis in an n-dimensional
grid. At least one argument is required and the number of integer values supplied
must equal the rank of the current machine configuration.
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cube-from-vp-grid-address!! [Function]

Performs a parallel conversion from grid (NEWS) addresses in the specified VP set into
send (cube) addresses.

Syntax

cube-from-vp-grid-address!! vp-set coordinate-pvar &rest coordinate-pvars

Arguments
vp-set VP set object. VP set for which the coordinates in the supplied
coordinate-pvars are converted. Must be both defined and in-
stantiated.

coordinate-pvar, coordinate-pvars
A set of integer pvars representing in each processor a grid
—_ (NEWS) address in vp-set. The number of coordinate-pvars
supplied must equal the rank of vp-set.

Returned Value

send—-address-pvar Temporary integer pvar. In each active processor, contains the
send (cube) address corresponding to the values of the coordi-
nate-pvars.

Side Effects

The returned pvar is allocated on the stack.

Description

This function converts a series of coordinate-pvars, specifying the grid (NEWS) ad-
dresses of processors in vp-set, into a single pvar that specifies the send (cube)
addresses of those processors. This is the parallel equivalent of cube-from-vp-
grid-address.
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cube-from-vp—griq-address! I

References

See also these related send and grid address translation operators:

cube-from-grid-address cube-from-grid-address!!

cube-from-vp-grid-address
grid-from-cube-address
grid-from-vp-cube-address
self-address!!

grid-from-cube-address!!
grid-from-vp-cube-address!!
self-address-grid!!
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*deallocate [Function]

Deallocates a global pvar.

Syntax

*deallocate pvar

Arguments

pvar Pvar expression. The global pvar to deallocate. Must have been
allocated by allocate!!.

Returned Value

nil Evaluated for side effect.

Side Effects

Deallocates the global pvar pvar, freeing the heap memory assigned to it on the
CM.

Description

This function deallocates the supplied global pvar, which must have been allocated
by allocate!!.
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*deallocate-*defvars [Function]

Deallocates some or all permanent pvars allocated by *defvar.

Syntax

*deallocate-*defvars &rest pvar-names

Arguments

pvar-names A series of symbols naming permanent pvars that have been
allocated by *defvar, or one of the symbols :prompt, :ali,
:all-noconfirm, or nil. Specifies the pvars to deallocate.

Returned Value

nil Evaluated for side-effect.

Side Effects

Deallocates the permanent pvars specified by pvar-names, freeing the CM heap
memory they have occupied.

Description
This function deallocates the pvars specified in pvar-names.

If pvar-names is nil or :prompt, the user is prompted with the name of each pvar
ever declared with *defvar, and given the option of deallocating the pvar, or of
skipping it and going on to the next pvar. Skipped pvars are not deallocated.

If pvar-names is :all, then after the user is prompted for confirmation all pvars allo-
cated with *defvar are deallocated.

If pvar-names is :all-noconfirm, then all pvars declared with *defvar are deallo-
cated.
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deallocate-def-vp-sets [Function]

Deallocates some or all permanent VP sets, which were defined using def-vp-set.

Syntax

deallocate-def-vp-sets &rest vp-sets

Arguments

vp-sets VP sets to be deallocated, or the keyword :all.

Returned Value

nil Evaluated for side effect.

Side Effects

Deallocates VP sets specified by vp-sets using deallocate-vp-set.

Description

This function deallocates each of the supplied vp-sets, using deallocate-vp-set. If
the vp-sers argument is the single keyword :all, all VP sets defined using def-vp-set
are deallocated.
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deallocate-processors-for-vp-set [Function]
deallocate-vp-set-processors [Function]

Deinstantiates a flexible VP set, deallocating any associated pvars.

Syntax

deallocate-processors-for-vp-set vp-ser &key :ok-if-not-instantiated

Arguments

vp-set Flexible VP set. Virtual processor set defined with def-vp-set.

:ok-if-not-instantiated
Boolean value. Determines whether error is signalled if vp-set
does not currently have any processors allocated.

Returned Value

nil Evaluated for side effect.

Side Effects
Deinstantiates VP set, and deallocates CM memory assigned to associated pvars.

Definitions of permanent pvars are retained, and these pvars are reallocated when
the VP set is reinstantiated.

Description

Deallocates all processors previously allocated for the specified VP set by a call to
allocate-processors-for-vp-set.

The vp-set parameter must be a flexible VP set for which processors have been
allocated by either allocate-processors-for-vp-set or allocate-vp-set-
processors. The specified VP set itself is not destroyed and the definitions of any
associated permanent pvars are retained. However, all other pvars, including glob-

337






References

See the *Lisp glossary for a definition of flexible VP set and for definitions of all the
kinds of VP sets that may be allocated and deallocated.

See also the following flexible VP set operators:
allocate-vp-set-processors allocate-processors-for-vp-set
set-vp-set-geometry with-processors-allocated-for-vp-set

See also the following VP set definition and deallocation operators:
def-vp-set create-vp-set let-vp-set
deallocate-def-vp-sets deallocate-vp-set
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deallocate-vp-set [Function]

Deallocates a permanent or temporary VP set and its associated pvars.

Syntax

deallocate-vp~-set vp-set &optional deallocate-geometry—p

Arguments

vp-set VP set object. VP set to be deallocated.

deallocate-geometry-p
Scalar boolean value. Determines whether the geometry object
associated with the VP set is deallocated.

Returned Value

returned-value Returned value.

Side Effects

Description

This function deallocates the supplied vp-set regardless of whether it was created
by a call to def-vp-set or to create-vp-set. All pvars belonging to vp-set are
deallocated as well. If vp—ser was defined by def-vp-set, then the symbol that
names the VP set is made unbound.

The optional argument, deallocate-geometry-p, is a boolean value that determines
whether the geometry object associated with the specified VP set is to be deall-
ocated. The default is t; the assocated geometry object is deallocated by default.
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*Lisp Dictionary

*decf [Macro]

Destructively decrements each value of the supplied pvar.

Syntax

*decf numeric-pvar &optional value-pvar

Arguments

numeric-pvar Pvar expression. Pvar to be decremented.

Numeric pvar. Amount to subtract from numeric-pvar. De-

value-pvar
faults to (!! 1).

Returned Value

nil Evaluated for side effect.

Side Effects
Destructively decrements each value of pvar by the corresponding value of value-

pvar.

Description

Destructively decrements each element of numeric—pvar by the corresponding val-
ue of value-pvar. The value-pvar argument defaults to (!! 1).
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[Macro]

Defines a structure pvar type.

Syntax

*defstruct structure-name
&optional documentation &rest slot-descriptors

*defstruct ( structure-name &rest options )
&optional documentation &rest slot—descriptors

Arguments
structure—-name

options

documentation

slot-descriptors

Symbol. Name of structure type.

Series of structure option specifiers, described below, that
control naming conventions and structure inheritance. Each
supplied option must be of the form

(:keyword &rest values)

String. Documentation string for structure.

At least one slot descriptor of the form
(slot-name default-init &rest slot-options)

The three components of the slot-descriptors argument are described below.

slot-name

default-init

slot-options

Symbol. Name of slot.

Front-end value. Single default value for all elements of the slot.
Spread to all processors by the function !! when a parallel
structure object is created. If the :cm-initial-value or :cm-
uninitialized-p slot options are specified, then this argument is
ignored when a parallel structure object is created.

Series of slot option keyword/value pairs of the form
:keyword value
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= permits the operations !!, *setf of pref, array-to-pvar, pvar-to-array,
array-to-pvar-grid, and pvar-to-array-grid to accept a front-end defstruct
object as the value stored in a structure pvar of the corresponding type

Keyword options in the options list control slot properties and naming conventions
that apply to the parallel structure type as a whole. The keywords that may be
supplied in the options list are described below.

= :conc-name Symbol. Used instead of structure—name as the
prefix of slot accessor functions. If this keyword is supplied with a value of
nil, or with no value at all, no prefix is attached to slot accessor functions.

®= :cm-constructor Symbol. Used as the name of the structure pvar
constructor function instead of the default, make-structure-name!!.

= :parallel-cm-predicate  Symbol. Used as the name of the structure pvar
predicate instead of the default, structure-name-p!!.

= include Symbol. Names a structure pvar type previous-
ly defined by *defstruct that is to be included in the definition of the new
structure pvar type.

® :cm-uninitialized-p Boolean value. If t, is equivalent to supplying
the :cm-uninitialized-p slot option in every slot-options list of the *def-
struct form. Has no effect if nil.

In addition, almost all structure option keywords permitted by the Common Lisp
defstruct operator may be included in the options list. (See Chapter 19,
“Structures,” in Common Lisp, the Language) The values supplied for these key-
words are passed directly on to defstruct, and therefore have their normal effect.
The only keywords that are not allowed are :type, :named, and :initial-offset.

Each slot—descriptor argument describes one slot of the parallel structure type be-
ing defined. The slot-name is used to name the slot in both the parallel structure
type and the front-end structure type.

The value of default-init for each slot must be a form that returns a valid front-end
value conforming to the type of the slot, as specified by the :type slot option. This
value is distributed to all processors, as if by the function !!. If either of the options
:cm-uninitialized-p or :cm-initial-value is specified in the slot-options list, then
the default-init argument for that slot is ignored and can be specified as nil.
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The front-end structure type is automatically defined by a call to defstruct of the
form

(defstruct elephant
(wrinkles 30000 :type (unsigned-byte 16))
(tusks t :type boolean))

which defines a set of construction, accessor, predicate, and copying functions for
the front-end structure type. The call to *defstruct also defines a set of parallel
construction, accessor, predicate, and copying functions, described below.

A parallel structure construction function called make-elephant!! is defined to
create pvars of type (pvar elephant). For example, the expression

(*defvar jumbo!! (make-elephant!! :wrinkles (!! 0)))

defines a variable jumbo!! that contains a pvar with a wrinkle-free, tuskless
elephant in each processor. '

Parallel slot accessor functions, elephant-wrinkles!! and elephant-trunk!!, are de-
fined, each of which takes a single argument of type (pvar elephant) and returns a
copy of the contents of the specified slot as a pvar. For example,

(elephant-wrinkles!! jumbo!!) <=> (!! 0)
(elephant-tusks!! jumbo!!) <=> t!!

Methods are defined for *setf so that these slots can be modified in parallel. For
example, the expression

(*setf (elephant-wrinkles!! jumbo!!) (!! 4000))

modifies the value of the wrinkles slot of each elephant structure in jumbo!! so that
every elephant is moderately wrinkled.

Methods are also defined for *setf so that a single value of a structure pvar of type
(pvar elephant) can be modified.

(*setf (pref jumbo!! 0)
(make-elephant :wrinkles 4000 :tusks t))
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*defun )

*defun

[Macro]

Defines a *Lisp operator that takes pvar arguments and/or returns a pvar value, and
automatically resets the CM stack upon exiting.

Syntax

*defun fn-name arg-list &optional declarations documentation &body body

Arguments

fn—name
arg-list
declarations

documentation

body

Returned Value

fn—-name

Side Effects

Symbol. Name of function.

List of arguments. Identical to the arglist parameter of defun.
Optional type declaration forms.

Optional documentation strings.

*Lisp forms. Body of function.

Symbol. Name of parallel function being defined.

Defines both a macro named fi-name and a function with a symbol name derived

from fn-name.

Description

In general, user-defined functions containing *Lisp expressions may be defined
using the Common Lisp defun operator. However, temporary pvars created during
execution of some user-defined *Lisp functions can cause *Lisp to run out of stack
space. The *Lisp operator *defun should be used in place of defun to define such

functions.

355






m’f‘Lisp Dictionary *defun

A heuristic to follow in deciding whether or not to use *defun to define a function is
that a user-defined function that takes pvar arguments and does not return a pvar
value (such as the log-sum-pvar example below) should be defined using *defun,
because these functions will most likely be called outside of a form such as *set that
takes care of resetting the stack. Conversely, a user-defined function that takes
pvar arguments and does return a pvar value should not be defined with *defun,
unless its use causes *Lisp to run out of stack space.

One can declare that a function has been defined by *defun with the *proclaim
operator. This allows the Common Lisp compiler to see that the “function” defined
by *defun is actually a macro. For example,

(*proclaim “ (*defun foo0))
(defun bar (x) (foo X))

(*defun foo (x) (*sum X))

Without the call to *proclaim, when bar is compiled the call to foo is treated as a
function call. When foo is defined with *defun, it is actually defined as a macro, so
that the call to foo within bar will not execute properly. Declaring that foo will be
defined by *defun prior to the definition of any function that calls foo allows Lisp
to compile these functions properly.

Examples

A sample call to *defun is

(*defun simply-functional (x y z)
"A quite simple function of three complex arguments."
"Author: Dent"

(declare (type single-complex-pvar x y z))
(+!!' xy z))

An example of a case where *defun is necessary is the expression
(let ((total 0))

(dotimes (i limit)
(setq total (log-sum-pvar (random!! (!! i))))))
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Another example of a case in which *defun may be necessary is

(*proclaim “ (ftype (function (t t t t) single-float-pvar)
component!!))

(defun component!! (x y z w)
(declare (type single-float-pvar x y z w))
(+!! (*!'! x y) (cos!! z) (sqaqrt!! w)))

(defun stack-hog (x)
(*set x
(+!! (component!! (!! 3.0) (!! 4.0) (!t 5.0) (!! 6.0))
(component!! (!! 3.0) (!! 4.0) (!! 5.0) (!! 6.0))
(component!! (!! 3.0) (!! 4.0) (!'! 5.0) (!! 6.0))
(component!! (!! 3.0) (!! 4.0) (!! 5.0) (!! 6.0)))))

A call to stack-hog results in a large number of temporary pvars being allocated.
Each call to component!! allocates four temporary pvars, and the body of
component!! generates one or more temporary pvars as it executes. None of these
pvars are reclaimed until the *set form exits.

By defining component!! with *defun, rather than defun, any temporary pvars
allocated during the evaluation of each component!! form are reclaimed when the
form exits. These include temporary pvars allocated during evaluation of the
function’s arguments (i.e., the constant expressions (!! 3.0), (!! 4.0), etc., in the
example above) and also any temporary pvars generated by the execution of the
body of component!!.

By reclaiming the stack each time a call to component!! exits, the amount of stack
space required in executing stack-hog is significantly reduced. If a user-defined
function defined with defun is consistently causing an application to run out of
stack space, then it should be redefined with *defun.

Important: By redefining a function with *defun, when the function has previously
been defined by defun, the function is being redefined as a macro. All forms in
which the function is called must therefore be recompiled.

An example of a case where it using *defun is not necessary is

(*defun pvalue (pvar)
(expt!! pvar (random!! (!! 10))))
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Compiler Note:

The declarations argument(s) to *defun will not be seen unless the code-walker
portion of the *Lisp compiler is active. If the code-walker is inactive, these dec-
larations will be seen only if they are enclosed within the *locally operator, as in

(*defun no-code-walker-function (arg-pvar)
(*locally
(declare (type single-float-pvar arg-pvar))
))

References
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