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18. Reporting the Use of Memory

The room function and variable allow you to examine the current use of physical
and virtual memory in the machine. The current use of memory areas can also be
examined with the Areas option of the Peek utility.

room &rest args Function

room

Tells you the amount of physical memory on the machine, the amount of
available virtual memory not yet filled with data (that is, the portion of the
available virtual memory that has not yet been allocated to any region of
any area), and the amount of "wired" physical memory (that is, memory not
available for paging). Then it tells you how much room is left in some
areas. For each area it tells you about, it prints out the name of the area,
the number of regions that currently make up the area, the current size of
the area in kilowords, and the amount of the area that has been allocated,
also in kilowords. If the area cannot grow, the percentage that is free is
displayed.

(room) tells you about those areas that are in the list that is the value of
the variable room. These are the most interesting ones.

(room areal area2...) tells you about those areas, which can be either the
names or the numbers.

(room t) tells you about all the areas.

(room nil) does not tell you about any areas; it only prints the header.
This is useful if you just want to know how much memory is on the
machine or how much virtual memory is available.

Variable
The value of room is a list of area names and/or area numbers, denoting
the areas that the function room will describe if given no arguments. Its
initial value is:

(working-storage-area compiled-function-area)
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19. Resources

19.1 Introduction to Resources

Storage allocation is handled differently by various computer systems. With many
languages, you must spend a lot of time thinking about when variables and
storage units are allocated and deallocated. With Lisp, freeing of allocated storage
is normally done automatically by the Lisp system. When an object is no longer
accessible to the Lisp environment, it is garbage collected. This relieves you of a
great burden, and makes writing programs much easier.

Automatic freeing of storage incurs an expense: more computer resources must be
devoted to the garbage collector. If your program uses a great deal of temporary
storage that must be garbage collected, this expense can be high. In some cases,
you might decide that it is worth putting up with the inconvenience of having to
free storage under program control, rather than letting the system do it
automatically. In this way you can eliminate a great deal of overhead from the
garbage collector.

It is usually not worth worrying about the freeing of storage when the units of
storage are very small things such as conses or small arrays. Numbers are not a
problem, either; fixnums and single-precision floating point numbers do not occupy
storage. But when a program allocates and then gives up very large objects at a
high rate (or large objects at a very high rate), it can be very worthwhile to keep
track of that one kind of object manually. Several programs in Genera are
examples of this case. For example, the Chaosnet software allocates and frees
moderately large packets at a very high rate. The window system allocates and
frees certain kinds of windows (e.g., menus), which are very large, moderately
often. Both of these programs manage their objects by themselves, keepmg track
of when the the objects are no longer used.

When we say that a program frees storage, it does not really mean that the
storage is freed in the same sense that the garbage collector frees storage.
Instead, a list of unused objects is kept. When a new object is desired, the
program first looks on the list to see if one already exists, and if so, uses it. Only
if the list is empty does it actually allocate a new one. When the program is
finished with the object, it returns it to this list.

The functions and special forms described in this section perform these tasks.
The set of objects forming each such list is called a resource. For example, a
Chaosnet packet could be specified as a resource. defresource defines a new
resource; allocate-resource allocates one of the objects; deallocate-resource frees
one of the objects (putting it back on the list); and using-resource temporarily
allocates an object and then frees it.
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Resources are not the only facility for manual storage management. See the
section "Consing Lists on the Control Stack", page 11. See the section "The Data
Stack", page 12.

defresource name parameters &rest options Special Form
The defresource special form is used to define a new resource.

name should be a symbol; it is the name of the resource and gets a
defresource property of the internal data structure representing the
resource.

parameters is a lambda-list giving names and default values (if &optional
is used) of parameters to an object of this type. For example, if you had a
resource of two-dimensional arrays to be used as temporary storage in a
calculation, the resource would typically have two parameters, the number
of rows and the number of columns. In the simplest case parameters is ().

The keyword options control how the objects of the resource are made and
kept track of. The syntax of each option is a keyword followed by a value.
The following keywords are allowed:

:constructor
The value is either a form or the name of a function. It is
responsible for making an object, and is used when someone tries to
allocate an object from the resource and no suitable free objects
exist. If the value is a form, it can access the parameters as
variables. If it is a function, it is given the internal data structure
for the resource and any supplied parameters as its arguments; it
needs to default any unsupplied optional parameters. This keyword
is required, unless the :finder keyword is specified. :constructor is
meaningless if :finder is provided, because :finder is expected to
construct and manage its own objects.

:initial-copies
The value is a number (or nil, which means 0). This many objects
are made as part of the evaluation of the defresource; this is useful
to set up a pool of free objects during loading of a program. The
default is to make no initial copies.

If initial copies are made and there are parameters, all the
parameters must be &optional and the initial copies have the
default values of the parameters.

:finder The value is a form or a function as with :constructor and sees the
same arguments. If this option is specified, the resource system
does not keep track of the objects. Instead, the finder must do so.
It is called inside a without-interrupts and must find a usable
object somehow and return it.
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:matcher
The value is a form or a function as with :constructor. In addition
to the parameters, a form here can access the variable object (in
the current package). A function gets the object as its second
argument, after the data structure and before the parameters. The
job of the matcher is to make sure that the object matches the
specified parameters. If no matcher is supplied, the system
remembers the values of the parameters (including optional ones
that defaulted) that were used to construct the object, and assumes
that it matches those particular values for all time. The comparison
is done with zl:equal (not eq). The matcher is called inside a
without-interrupts. The matcher returns t if there is a match, nil
if not.

:checker
The value is a form or a function, as above. In addition to the
parameters, a form here can access the variables object and
in-use-p (in the current package). A function receives these as its
second and third arguments, after the data structure and before the
parameters. The job of the checker is to determine whether the
object is safe to allocate. The checker returns (not in-use-p). If no
checker is supplied, the default checker looks only at in-use-p; if the
object has been allocated and not freed it is not safe to allocate,
otherwise it is. The checker is called inside a without-interrupts.

:initializer
The value is either a form or the name of a function. If the value
is a form, it can access the parameters as variables. In addition to
the parameters, a form here can access the variable object (in the
current package). If it is a function, it is given the internal data
structure for the resource, the object, and any supplied parameters
as its arguments; it needs to default any unsupplied optional
parameters. If the initializer is supplied, it is called by the resource
allocator after an object has been allocated.

It sees object and its parameters as arguments when object is
about to be allocated, whether it is being reused or was just created;
it can initialize the object.

:deinitializer
The value is either a form or the name of a function. If it is a
form, it can access the variable object (in the current package). If
it is the name of a function, the function will be called with two
arguments: the internal data structure for the resource, and the
object.
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If the deinitializer is supplied, it is called when the object is
deallocated. If both :finder and :deinitializer are specified, the
deinitializer is called when the object is deallocated even though the
resource mechanism is not keeping track of the objects.
deallocate-whole-resource calls the deinitializer for objects marked
as in use. clear-resource does not.

:deinitializer should be used when an object being controlled via
resources refers to other objects that have a chance to be reclaimed
by the garbage collector. The deinitializer should clear references
to such objects.

:free-list-size
The value is a number, with nil meaning the default value of 20
(decimal). :free-list-size is the initial size of the array that the
resource uses to remember the objects it allocates and deallocates.
The array expands if necessary.

Any function supplied to defresource for :matcher, :checker, or
sinitializer must supply defaults for any unsupplied optional arguments.

If these options are used with forms (rather than functions), the forms get
compiled into functions as part of the expansion of defresource. These
functions are given names like (:property resource-name
si:resource-constructor); these names may change in the future.

Most of the options are not used in typical cases. Here is an example:

(defresource two-dimensional-array (rows columns)
:constructor (make-array (list rows columns)))

Suppose the array were usually going to be 100 by 100, and you wanted to
preallocate one during loading of the program so that the first time you
needed an array you would not have to spend the time to create one. You
might simply put:

(using-resource (foo two-dimensional-array 188 180)

)

after your defresource, which would allocate a 100 by 100 array and then
immediately free it. Alternatively, you could do this:

(defresource two-dimensional-array
(&optional (rows 188) (columns 168))
:constructor (make-array (1ist rows columns))
rinitial-copies 1)

Here is an example of how you might use the :matcher option. Suppose
you wanted to have a resource of two-dimensional arrays, as above, except
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that when you allocate one you do not care about the exact size, as long as
it is big enough. Furthermore, you realize that you are going to have a lot
of different sizes and if you always allocated one of exactly the right size,
you would allocate a lot of different arrays and would not reuse a
preexisting array very often. So you might do the following in Symbolics
Common Lisp:

(defresource sloppy-two-dimensional-array (rows columns)
:constructor (make-array (1ist rows columns))
:matcher (and (2 (array-dimension object 8) rows)
(2 (array-dimension object 1) columns)))

Here, an array is filled with nil when it is initially allocated and when it is
deallocated:

(defresource array-of-temporaries ()
:constructor (make-array 188.)
:initializer (fi11 object nil)
:deinitializer (fi11 object nil))

allocate-resource resource-name &rest parameters Function
Allocates an object from the resource specified by resource-name. The
various forms and/or functions given as options to defresource, together
with any parameters given to allocate-resource, control how a suitable
object is found and whether a new one has to be constructed or an old one
can be reused.

Returns a resource and a descriptor. The descriptor is an object that points
directly to this resource in the resource table. Using the descriptor with
deallocate-resource speeds up deallocation.

Note that the using-resource special form is usually what you want to use,
rather than allocate-resource itself.

deallocate-resource resource-name object &optional descriptor Function
Frees the object resource-name, returning it to the free-object list of the
resource specified by object. Descriptor is an object that points to the
resource table. A descriptor is the second object returned by
allocate-resource. If descriptor is used with deallocate-resource,
deallocation is faster.

deallocate-whole-resource resource-name Function
Deallocates all allocated objects of the resource specified by resource-name,
returning them to the free-object list of the resource. You should use this
function with caution. It marks all allocated objects as free, even if they
are still in use. If you call deallocate-whole-resource when objects are
still in use, future calls to allocate-resource might allocate those same
objects for another purpose.
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clear-resource resource-name Function
Forgets all the objects being remembered by the resource specified by
resource-name. Future calls to allocate-resource create new objects. This
function is useful if something about the resource has been changed
incompatibly, such that the old objects are no longer usable. If an object of
the resource is in use when clear-resource is called, an error is signalled
when that object is deallocated.

map-resource resource-name function &rest args Function
Calls function once for every object in the resource specified by
resource-name. function is called with the following arguments:

e The object
e t if the object is in use, or nil if it is free
° resource-name

¢ Any additional arguments specified by args

using-resource (variable resource parameters...) body... Special Form
The body forms are evaluated sequentially with variable bound to an object
allocated from the resource named resource, using the given parameters.
The parameters (if any) are evaluated, but resource is not.

using-resource is often more convenient than calling allocate-resource and
deallocate-resource. Furthermore it is careful to free the object when the
body is exited, whether it returns normally or via throw. This is done by
using unwind-protect.

Here is an example of using-resource:

(defresource huge-16b-array (&optional (size 1888))
:constructor (make-array size :element-type ’(unsigned-byte 16)))

(defun do-complex-computation (x y)

(using-resource (temp-array huge-16b-array)
. ;Within the body, the array can be used
(set (aref temp-array i) 5)
ced)) ;The array is returned at the end

using-resource also works with more than one resource, as in this
schematic example:

(using-resource ((r1 foo-array-resource foo-parameters)
(r2 bar-array-resource bar-parameters))
<body>)

This example allocates several resources for the duration of <body>.
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si:describe-resource resource-name Function
Describes the internal data structure for managing the resource named
resource-name. It also tells how many objects have been created in the
resource and, for each object, prints the object, the parameters, and
whether or not the object is in use.

si:repair-resource resource-name Function -
If you believe that a resource has become inconsistent due to typing
c-Abort while an allocation was in progress, this function will reclaim
objects that the resource believes to be busy. It only reclaims objects that
can safely be reclaimed. si:repair-resource does useful work only when
there is no :checker or :finder supplied to defresource. Presumably the
:checker would be able to repair similar damage on its own.

If a resource is aborted during an allocation or a deallocation with the
resource locked, then the only damage that happens is that there is a
possibility that the object being dealt with might never be allocated.
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20. Wiring Memory

It is possible to wire objects in memory, in other words, lock them main memory.
Wiring prevents them from being paged out or moved by the Genera system. This
can greatly improve the response time of certain time-critical operations and
references.

sitwire-words address number-of-words Function
Wire at least number-of-words starting at the specified address.
si:wire-words wires any extent of virtual memory into physical memory,
although the page frames into which successive pages are wired might not
be contiguous.

si:wire-consecutive-words address number-of-words Function
Wire at least number-of-words consecutively starting at the specified virtual
memory address (address). si:wire-consecutive-words wires any extent of
virtual memory into physical memory. Successive pages are guaranteed to
be stored in successive page frames in physical memory.

si:unwire-words address number-of-words Function
Unwire at least number-of-words starting at the specific address. The first
or last page of the range can stay wired if its wired-count doesn’t go to
zero because other words on that page are wired.

sirwire-structure object Function
Wire the object in main memory. si:wire-structure wires an entire
structure (a convenience device to avoid having to calculate the location
and extent of the virtual memory occupied by a structure) in the manner of
si:wire-words.

si:unwire-structure object Function
Unwire the structure object.

si:page-array-calculate-bounds array to from Function
Calculate the bounds of a page-in or page-out array. from and to are either
fixnums or a list of subscripts. If they are fixnums then they are the
flattened (coerced to one dimensional) array indices. If they are lists and
the lists are shorter than the number of dimensions, zero is used for each
missing element of from and the maximum index for the corresponding
dimension is used for each missing element of to. (Therefore, nil for from
means the start of the array and nil for fo means the end of the array.) In
all cases, from is inclusive and o is exclusive.
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If the array is eventually displaced to an absolute address then nil is
returned. Otherwise three values are returned: the array (after chasing
indirect pointers), the starting address of data, and the number of words of
data. Indirect arrays and indirect arrays with the element size changing
are both supported.

Note: sys:%find-structure-header and sys:%structure-total-size are used
to find the virtual memory location and extent of whole arrays or other
structures to be wired. si:page-array-calculate-bounds can be used to
calculate the virtual memory location and extent of portions of an array
that are to be be wired, when si:wire-words or si:wire-consecutive-words
is used. sys:%pointer-difference can also be used to determine the length
of the extent, in words, between two addresses obtained via these primitives
or the zl:aloc function or the loef macro.
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