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garbage collection. (It has no way to distinguish these from objects that existed in
static space before the garbage collection, so it can’t take advantage of knowledge
that objects created after the flip cannot contain references to old space; it does take
advantage of this invariant for dynamic space, but not for static space). The total
scavenger work to be done is therefore 18.5+x MWU. The rate at which the
scavenger works is pegged to the rate of consing; the scavenger does 4 "work units"
for each word consed. Thus the total consing during the garbage collection is
(18.5+x)/4 megawords. In the worst case, all this consing will be in static space,
hence 4x = 18.5+x or x = 6.17.

The primary reason that a nonincremental garbage collection (as by
gc-immediately) requires less memory is that consing is prohibited in the invoking
process (the mutator cannot run).

To check the computation: at the instant the garbage collection completes, the total
space occupied will be 5.5 megawords of old space, 5.5 megawords of copy space, 7.5
megawords of old static space and 6.17 megawords of new static space; total = 24.67.
The total you have right now is .184 megawords of dynamic space, 7.5 megawords of
static space, and 17 megawords of free space; total = 24.68. So, you can see that
you have just enough free space to be able to cons 5.322 megawords, flip, cons 6.17
megawords more during the garbage collection, and reclaim old space, creating more
free space, just as you exhaust the last bit of free space. This is what the
"committed guess" computation is all about.

Of course, this is all based on worst-case assumptions. If some of dynamic space is
garbage, so copy space is smaller than 5.5 megawords, or some of your consing before
the flip is in static space (making old space smaller than 5.5 megawords), or some of
your consing after the flip is in dynamic space (making the scavenger not have to
work as hard), the garbage collection will complete with some free space left over.
Also, scavenging during idle time makes the garbage collection complete sooner.

Now consider the additional factors. The committed guess is increased by the
constant 256 Kwords and the amount you can cons before the flip is decreased by
an additional 256 Kwords (value of si:ge-delta). So, you lose about .5 megawords of
consing.

Dynamic (new+copy) space 184,000. O1d space 0. Static space 7,500,000.
Free space 17,000,000. Committed guess 11,939,644, leaving 4,798,212 to
use before flipping.

If you cons 4.8 megawords of dynamic space, in addition to the space you already
have, and then the flip occurs, old space and copy space will each be 4.98 megawords
at the instant the garbage collection completes. That accounts for 10 megawords; all
but .184 megawords comes out of your 17 megawords of free space.

The scavenger has to do 4.98 MWU to copy 4.98 megawords from old space to copy
space, plus 4.98 MWU to scan through that copy space looking for references to old
space, plus 7.5 MWU to scan through static space looking for references to copy
space, plus x MWU to scan through the x words of additional objects you might cons
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in static space during the garbage collection. The total scavenger work to be done is
therefore 17.46+x MWU. Thus the total consing during the garbage collection is
(17.46+x)/4 megawords. In the worst case, all this consing will be in static space,
hence 4x = 17.46+x or x = 5.82. At the time the garbage collection completes, the
total space occupied will be 4.98 megawords of old space, 4.98 megawords of copy
space, 7.5 megawords of old static space and 5.82 megawords of new static space;
total = 23.23. You will have 1.4 megawords of free space left over. This provides a
cushion against the effects of storage fragmentation caused by the use of multiple
areas.

16.5 Controlling Garbage Collection

ge-status Function
gc-status prints statistics about the garbage collector. It prints different
information depending on whether the scavenger is running or finished and
how full virtual memory is.

(gc-status)

Status of the ephemeral garbage collector: On

First level of WORKING-STORAGE-AREA: capacity 196K, 416K allocated, 10K
used.

Second level of WORKING-STORAGE-AREA: capacity 98K, 256K allocated, 137K
used.

Status of the dynamic garbage collector: On

Dynamic (new+copy) space 1,746,767. Old space 0. Static space 6,856,801.

Free space 6,957,056. Committed guess 6,559,133, leaving 135,779 to use
before flipping.

There are 2,343,001 words available before (GC-IMMEDIATELY) might run out

of space.

Doing (GC-IMMEDIATELY) now would take roughly 14 minutes.

There are 6,957,056 words available if you elect not to garbage collect.

Garbage collector process state: Await ephemeral or dynamic full
Scavenging during cons: On, Scavenging when machine idle: On

The GC generation count is 2 (1 full GC, 0 dynamic GC’s, and 1 ephemeral
GC).

Evaluate (CHOOSE-GC-PARAMETERS) to examine or modify the GC parameters.

In the ge-status report, the "free space” figure minus the "committed guess"
figure is approximately equal to the amount of memory available before
flipping. (If the garbage collector were currently off, this field would show
the amount of memory available before incremental garbage collection must
be turned on, to avoid the risk of running out of space.)
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Notice that a nonincremental garbage collection (gc-immediately) requires
less memory, although it will run exclusively, in the invoking process, for a
long time. An estimate of the time, which depends on the size of tiie world,

is printed.

As shown here, when the garbage collector is on, the scavenger operates
during consing and when the processor is idle (when no process wants to

run). The operation of the scavenger is also signalled by the garbage

collector’s run bar; the left half of this bar, which appears under the package
name on the machine’s status line, blinks to indicate scavenging. The right
half of the bar blinks when the transporter moves objects out of old space.

You could also turn off garbage collection at this point (with the Halt GC
command or gec-off function) and still have almost 7 million words available

before you ran out of virtual memory.

The "garbage collector process state" is the state of the process that starts a
garbage collection when it is time (by flipping) and generally supervises the

garbage collector.
si:inhibit-gc-flips body ...

Macro

si:inhibit-gec-flips prevents the garbage collector from flipping within the

body of the macro.

The following variables’ values control various aspects of the garbage collector’s
operation; all are accessible via the choose-gc-parameters function.

si:gc-report-stream Variable

si:gc-report-stream specifies where to put output messages from the
garbage collector.

Value Meaning
t Notifies you (default)
nil Discards the output
stream Sends output to the stream
si:gc-area-reclaim-report Variable

si:gc-area-reclaim-report controls reporting of reclaimed areas. If it is any
of the values other than nil, each reclaimed area is reported individually.

Value Meaning

nil Does not report anything (default).

:dynamic Reports only after dynamic garbage collection.
tephemeral Reports only after ephemeral-object garbage collection.
t Reports after any kind of garbage collection.
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si:gc-warning-threshold Variable
si:gc-warning-threshold controls the warnings to turn on the garbage
collector. When the storage manager notices that the amount of free space
remaining before it would be too late to garbage collect has reached the
threshold, it notifies you that you need to turn on the garbage collector. The
default value is 1000000.

si:gc-warning-ratio Variable
si:gc-warning-ratio controls how often (after the si:ge-warning-threshold)
has been passed) you see warnings that you need to turn on the garbage
collector. Basically, this ratio is multiplied by the previous warning threshold
to give a new warning threshold. For example, the default
si:gc-warning-ratio is 0.75. With the default values for
si:gc-warning-threshold and si:gc-warning-ratio, you would see warnings
with 1000000, 750000, 562500, and 421875 words remaining, and so on.

si:gc-warning-interval Variable
This variable contains the interval in 60ths of a second between repetitions of
the same garbage collector warning; it applies only to reports that use the
notification system. The default value is 18000.

si:gc-flip-ratio Variable
si:gc-flip-ratio specifies when a flip takes place. When this number times
the amount of committed free space (the "committed guess" reported by
ge-status) is greater than the amount of free space, a flip occurs. The
default value is 1.

The number can be less than 1. This would cause the garbage collector to
wait longer before flipping at the risk of exhausting virtual memory if a
larger fraction of dynamic space contains good objects than you expected.
Rather than setting the ratio to a number less than 1, we recommend
turning on the ephemeral-object garbage collector.

For a discussion of finer control over the onset of garbage collection: See the
variable si:ge-flip-minimume-ratio, page 126.

si:gc-flip-minimum-ratio Variable
si:gc-flip-minimum-ratio contains a number that specifies when to turn
the garbage collector off because memory is too full to allow copying anything.
The default value is nil, which specifies that this ratio has the same value as
si:gc-flip-ratio. Otherwise it should be a number less than si:gc-flip-ratio.

Putting 0.25 in si:gc-flip-minimum-ratio and 0.5 in si:gc-flip-ratio means
that you believe that fewer than 25 per cent of the dynamic-space objects
consed are good data and will need to be copied by the garbage collection. In
spite of this, you want to flip when there is enough space to copy 50 per
cent (half) of the objects. Thus, the flip ratio controls how often the garbage
collector flips; the minimum ratio controls when it should get desperate.



127

March 1985 Storage Management

The minimum ratio is most useful if you turn on
si:gc-reclaim-immediately-if-necessary, to make the garbage collector do
something useful when it is desperate. Even without that, it is useful if you
would rather risk doing a garbage collection when there might not be enough
memory left in preference to turning the garbage collector off, for example,
when the machine is operating unattended and turning off the garbage
collector would be guaranteed to make it exhaust memory.

Choosing good values for this variable is a matter of guesswork and
experience with the particular application.

si:gc-reclaim-immediately Variable
When the value is nil, (the default), the incremental (dynamic) garbage
collector is not affected. When the value is not nil, then, in effect, an
immediate garbage collection is performed as soon as the flip occurs.

si:gc-reclaim-ephemeral-immediately Variable
When the value is nil, (the default), the ephemeral-object garbage collector is
not affected. When the value is not nil, then, in effect, an immediate
garbage collection is performed as soon as the capacity of the first ephemeral
level is exceeded.

si:gc-reclaim-immediately-if-necessary Variable
si:gc-reclaim-immediately-if-necessary controls whether the garbage
collector starts nonincremental garbage collection or shuts down when space
is running too low for incremental garbage collection. This variable is
irrelevant when si:ge-reclaim-immediately is set because then the garbage
collector always reclaims immediately, even if it does not need to.

The variable controls what happens when not enough free space remains to
copy everything. When the value is nil (the default), it notifies you and
turns itself off. For other values, it tries nonincremental garbage collection
and shuts itself off only when it determines that nonincremental garbage
collection is not guaranteed to work.

It is possible for so little space to remain that even a nonincremental garbage
collection would exhaust virtual memory. The decisions about what would
exhaust virtual memory depend on your prediction of the fraction of dynamic
space that contains real (nongarbage) objects. (This is the value of
si:gc-flip-minimum-ratio.)

si:gc-process-immediate-reclaim-priority Variable
This variable supplies the process priority at which nonincremental
(immediate) garbage collection operates. Its default value is 5, which locks
out other, computational processes. It is also accessible via the function
choose-gc-parameters. Note: This variable is not related to the
gc-immediately function nor to the :Immediate option of the Start GC
command.
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si:gc-process-foreground-priority Variable
This variable provides the process priority for the garbage collector while it is
waiting to flip. Its default value is 5.

si:gc-process-background-priority Variable
This variable provides the priority (default 0) of the garbage collector process
while it is reclaiming old space.

si:gc-flip-inhibit-time-until-warning Variable
si:gc-flip-inhibit-time-until-warning sets the reasonable time window for
flipping. If flipping does not occur successfully during this time, the garbage
collector notifies you about the problem. The time is expressed in 60ths of a
second. The default is 10 seconds. Flipping cannot occur when some
program (such as maphash) is running in an si:inhibit-gc-flips special
form.

16.6 Strategy for Unattended Operation with the Garbage Collector

It is chancy to leave very large compilations that do a lot of consing running
unattended. You can set the following variables in order to control the assumptions
that it makes about the amount of space needed or available. See the section
"Controlling Garbage Collection", page 124.

si:gc-flip-minimum-ratio

si:gc-flip-ratio

si:gc-reclaim-immediately-if-necessary

More background information is available, to help you use these variables
appropriately. See the section "Operation of the Garbage Collector", page 117. See
the section "Principles of Garbage Collection", page 113.

Some people find it necessary to have garbage collection working in order to load
large systems. The following strategies are recommended:

+ Before loading the system, turn on ephemeral-object garbage collection with the
form (gc-on :ephemeral t) or with the command Start GC :Ephemeral.

o After loading the system, do an immediate garbage collection with the function
gc-immediately or with the command Start GC :Immediately.

* Do both the above.
o After loading the system, do a full garbage collection by calling si:full-ge with

no arguments. Note, though, that si:full-gec does a lot of unnecessary work
and disables multiprocessing, thus causing network connections to be lost.
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17. 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

room

&rest args Function
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 cut 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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18. Resources

Storage allocation is handled differently by different computer systems. In many
languages, you must spend a lot of time thinking about when variables and storage
units are allocated and deallocated. In 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.

However, automatic freeing of storage incurs an expense: more computer resources
must be devoted to the garbage collector. If a program is designed to allocate
temporary storage, which is then left as garbage, more of the computer must be
devoted to the collection of garbage; 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
order to prevent a great deal of overhead from the garbage collector.

It is usually not worth worrying about 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 within the Symbolics computer
system are in this position. The Chaosnet software allocates and frees "packets",
which are moderately large, at a very high rate. The window system allocates and
frees certain kinds of windows, which are very large, moderately often. Both of
these programs manage their objects manually, keeping track of when they are no
longer used.

When we say that a program "manually 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 in this section perform the above function. The set
of objects forming each such list is called a "resource"; for example, there might be a
Chaosnet packet 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.

Resources are not the only facility for manual storage management. See the section
"Consing Lists on the Control Stack”, page 26. See the section "The Data Stack",

page 28.
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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 "values" of options are numbers, names, or (often) forms
that follow the option keyword in a call. The following keywords are allowed:

sconstructor
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.

: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.

: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
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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 equal
(not eq). The matcher is called inside a without-interrupts. The
matcher returns t if there is a match, nil if not.

schecker

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.

sinitializer

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. 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. In addition to the parameters, a
form here can access the variable object (in the current package). 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.

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 contains objects that have a chance to be reclaimed by the
garbage collector. The deinitializer should clear references to such
objects.

«free-list-size



134

Internals, Processes, and Storage Management March 1985

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

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 100 100)

)

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 100) (columns 100))
:constructor (make-array (list rows columns))
:initial-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
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:

(defresource sloppy-two-dimensional-array (rows columns)
:constructor (make-array (list rows columns))
:matcher (and (2 (array-dimension-n 1 object) rows)
(2 (array-dimension-n 2 object) 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 100.)
:initializer (si:fill-array object nil nil)
:deinitializer (si:fill-array object nil nil))
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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.

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

deallocate-resource resource-name object Function
Frees the object resource-name, returning it to the free-object list of the
resource specified by object.

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 allccate-resource might allocate those same objects for
another purpose.

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:

» The object
« 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.
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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.

Here is an example of the use of resources:

(defresource huge-16b-array (&optional (size 1000))
:constructor (make-array size :type ’art-16b))

(defun do-complex-computation (x y)
(using-resource (temp-array huge-16b-array)
;Within the body, the array can be used
(aset 5 temp-array i)
..)) ;The array is returned at the end
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always option for :reset 92
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area 107
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area 107
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area 107

Area and Region Predicates 108

Area Functions and Variables 104

area-list variable 106
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area-name function 106
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%area-number function 106
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area-predicate-all-areas function 108

area-predicate-areas-with-objects function 108

Areas 103, 121

areas 107

Areas 107

Areas 103

areas 108

areas 103

areas 103 ,

area to allocate disk arrays 3t

argument number without consing list 23

array can contain 31

array-column-span function 18

arrays 31

Arrays 31, 35

Arrays on the control stack 26

arrays on the data stack 28

Arrays Specially 18

:arrest-reason method of si:process 91

Arrest reasons 75

Arrest Reasons 91

:arrest-reasons method of si:process 91

:arrest-reasons option for make-process 85

assoc function 67

Asynchronous execution of functions 85

Attributes 89

:author FEP file property 48

*automatically-recover-from-hung-disks*
variable 38

Automatic error recovery 34
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Bytes
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Debugger's
Garbage collector run
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Stack group

Bytes available in a disk
Data cells available in a disk

:hang-p keyword for

Disk
File
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Disk

Number of disk
sys:

8ys:
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Clock sequence
Disk sequence
Mouse sequence
Sequence

Referencing

Function
Disk event tasks that
Number of disk blocks disk array
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Index

Automatic Storage Management 101
available in a disk block 29
available in a disk block 29
Available virtual memory 129

backtrace 3

bar 124

Bashing the Process 92

Basic Locking Subprimitive 17
:before-cold initialization list 71
:before-cold option for add-initialization 67
Bidirectional disk streams 43, 47
bind function 23

binding 3

bindings 3

Binding stack 3, 5

block 29

block 29

:block disk stream 43

Block disk stream messages 47
block disk stream messages 53
Block Disk Streams 47

:block-in message 47

:block-length message 47

Block mode disk streams 42

block not found 40

block number 42, 47

Block number field in disk address 29
block number into disk address 46
:block-out message 47

blocks 29

blocks disk array can contain 31
%block-store-cdr-and-contents function 22
%block-store-tag-and-pointer function 22
boot initialization 67

break 80

break 80

break 80

break 4, 77

Buffering disk transfers 31

byte fields 21

Bytes available in a disk block 29
Byte specifiers 18

caling 3

can be concurrently allocated 33

can contain 31

Canonical coroutine example 7

:capacity option for make-area 104
:capacity-ratio option for make-area 104
cdr-code 22

cdr-code field 22

cdr-next variable 19
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sys:

Allocating and freeing

How to

sys:

Disk error
Disk Error

Controlling Garbage
Ephemeral-object Garbage
Incremental garbage
Nonincremental garbage

Overview of Garbage

Principles of Garbage

Storage Requirements for Garbage
Controlling the garbage

Garbage
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Output messages from the garbage
Status of garbage

Strategy for Unattended Operation with the Garbage
The Garbage

Using the Garbage

Garbage

Garbage
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Garbage

make-area

Overlapping disk transfers with
Disk event tasks that can be
Disk Error

Error
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sys:*disk-error-codes*
sys:%disk-error-device-check
sys:%disk-error-ecc
sys:%disk-error-misc
sys:%disk-error-not-ready

cdr-nil variable 19

cdr-normal variable 19

cells available in a disk block 29
%change-list-to-cons function 13
:change-property message 48
Chaosnet storage resources 131
:checker option for defresource 132
check-memory-scan macro 111
Check words 29
choose-gc-parameters function 115
Choose Process Priority Levels 87
clear-resource function 135
clock-function-list variable 80
:clock option for si:sb-on 80
Clock sequence break 80

code 33

Codes 39

:cold Initialization list 71

:cold option for add-initialization 67
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Collection 119

collection 113
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Collection 114

Collection 113
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collector 115
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Collector 117
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Collector 128

Collector 113

Coliector 114
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collector warnings 124

command 107
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Compiled function storage area 107
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Conditions 38

conditions 4
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Cons 113

cons-in-area function 103
Consing 113

Consing arrays on the data stack 28
consing list 23

Consing Lists on the Control Stack 26

constant 39
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constant 40
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constant 39
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sys:%disk-error-overrun
sys:%disk-error-search
sys:%disk-error-seek
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Control Stack 26
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coroutine example 7
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Creating a Process 85

:creation-date FEP file property 48

currently allocated 33

Current process 77
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Current stack group 3

data 29

data 29

Data cells avallable in a disk block 29
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defresource 132
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disk latency 53
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Disk pages 29

Disk Performance 50

Disk Performance 52
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disk stream messages 53

Disk streams 42
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file 49
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file property 48
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Allocating and
Allocating and

Index

file property 48

Files 43

Files 53

Files 43

Files to Tape 59

File System 42

File System 59

File System Utilities 58

file type 49
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Afree-list-size option for defresource 132
Front-end Processor 42
FSPT FEP file type 49
si:  full-gc function 116, 128
full-gc option for add-initialization 116
add-initialization  function 67
allocate-resource  function 135
area-name function 106
%area-number function 106
assoc function 67
bind function 23
choose-gc-parameters  function 115
clear-resource function 135
cons-in-area  function 103
data-type function 12
%data-type function 16
deallocate-resource  function 135
deallocate-whole-resource  function 135
delete-initialization  function 69
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follow-cell-forwarding function 15
follow-structure-forwarding  function 15
forward-value-cell  function 15
gc-immediately  function 116
ge-off function 116
gc-on  function 115
ge-status  function 124
initializations  function 69
login  function 71
logout function 71
make-area function 104
make-array  function 31
%make-pointer function 16
%make-pointer-offset  function 16
make-process  function 85
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map-resource  function 135
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meter:range-of-bucket  function 62
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meter:setup-monitor  function 62
meter:start-monitor  function 62
meter:stop-monitor function 62
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open function 43
%p-cdr-code  function 22
%p-contents-as-locative  function 20
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