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Description

TECHNICAL FIELD

[0001] The present disclosure relates to computer op-
erating systems. More specifically, the present disclo-
sure relates to memory management by an operating
system.

BACKGROUND

[0002] Microprocessors have internal memory to store
instructions and data for execution by the microproces-
sor. Microprocessors can use external memory in some
cases, however, accessing external memory by a micro-
processor is more time consuming than accessing inter-
nal memory. Although internal memory is faster, an
amount of internal memory available is usually much
smaller than an amount of external memory available to
the microprocessor. In some cases, the microprocessor
is not allowed to execute out of the external memory.
[0003] Memory management support is desirable
when a microprocessor’s internal memory is smaller than
the size of software images containing instructions to be
executed. Such memory management should ensure
that process units (of the required software images) re-
side in internal memory when necessary and reside in
less expensive memory at other times. For example,
when called, process units should be moved from a mem-
ory space that cannot be used for execution into an in-
ternal memory space that can be used for execution.
[0004] The same holds true for operands. There may
not be enough room in an internal memory space for the
operands needed to execute a task because another
process is running in that internal memory space. Thus,
when internal memory space limitations such as these
occur, the operands are often moved to another acces-
sible memory region. However, at some later time it may
be desirable to use the faster internal memory for the
operands.
[0005] Although a two level memory cache associated
with enough memory to store entire software images
could help with (or eliminate the need for) memory man-
agement, some microprocessors, for example digital sig-
nal processors (DSPs) do not always include such a two
level memory cache architecture. If the amount of avail-
able memory is insufficient to load entire software imag-
es, memory management is required.
[0006] Although hardware memory management so-
lutions are available, some architectures do not permit
use of such hardware. When hardware is not available,
one type of memory management has an operating sys-
tem move whole memory regions at once. A problem with
moving the whole memory space is that the memory bus
bandwidth will act as a constraint. Additional drawbacks
include latency in software and higher power consump-
tion.
[0007] Another memory management solution mini-

mizes an amount of memory actually moved from one
type of memory to another. In this solution, an executing
process is segmented into portions or "bins." Thus, only
some bins and not the whole process can be swapped
out to create space for the newly executing process.
[0008] Known operating systems that employ this bin-
ning concept typically use two operations whenever a
process calls a sub-process. The two operations are: 1)
load sub-process and 2) run sub-process. In the known
run sub-process operation, the kernel portion of the op-
erating system checks the memory to ensure that all bins
of the called sub-process are currently resident. The
check occurs between loading the sub-process and re-
questing running of the sub-process, because it is pos-
sible that bins of the loaded sub-process have been
swapped out. If all bins of the invoked sub-process are
not resident, the kernel swaps each non-resident bin into
the internal memory, either immediately if nothing else
is resident at the target address, or after swapping out
any bins currently residing at the target address. The time
and resources required to check whether bins are already
in memory and then swapping when necessary decreas-
es system performance. In the case where a sub-process
is called twice in a row, such checking is a waste of re-
sources. Document US5159678A discloses a system
with non-demand paging; the scheduler invokes the
memory manager for the most eligible process which still
has some segments to be swapped in.

SUMMARY

[0009] A system and method is provided which exe-
cutes a sub-process without first requiring a kernel to
determine whether the sub-process resides in an internal
memory, as long as certain conditions have been satis-
fied. In particular, the present invention relates to a meth-
od as set out in claim 1, a computer readable medium
as set out in claim 3 and a digital signal processor as set
out in claim 8.
[0010] The foregoing has outlined rather broadly the
features and technical advantages of the present inven-
tion in order that the detailed description of the invention
that follows may be better understood. Additional fea-
tures and advantages of the invention will be described
hereinafter which form the subject of the claims of the
invention. It should be appreciated by those skilled in the
art that the conception and specific embodiment dis-
closed may be readily utilized as a basis for modifying or
designing other structures for carrying out the same pur-
poses of the present invention. It should also be realized
by those skilled in the art that such equivalent construc-
tions do not depart from the invention as set forth in the
appended claims. The novel features which are believed
to be characteristic of the invention, both as to its organ-
ization and method of operation, together with further ob-
jects and advantages will be better understood from the
following description when considered in connection with
the accompanying FIGS. It is to be expressly understood,
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however, that each of the FIGs is provided for the purpose
of illustration and description only and is not intended as
a definition of the limits of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a more complete understanding of the
present invention, reference is now made to the following
descriptions taken in conjunction with the accompanying
drawing.

FIG. 1 is a block diagram showing an exemplary wire-
less communication system in which an embodiment
of the invention may be advantageously employed.
FIG. 2 is a flow chart showing an exemplary logic
flow for running a fast sub-process.

DETAILED DESCRIPTION

[0012] FIG. 1 shows an exemplary wireless communi-
cation system 100 in which an embodiment of the inven-
tion may be advantageously employed. For purposes of
illustration, FIG. 1 shows three remote units 120, 130,
and 150 and two base stations 140. It will be recognized
that typical wireless communication systems may have
many more remote units and base stations. Remote units
120, 130, and 150 include improved microprocessors
125A, 125B, and 125C, respectively, executing a real
time operating system (RTOS), according to embodi-
ments of the invention as discussed further below. FIG.
1 shows forward link signals 180 from the base stations
140 and the remote units 120, 130, and 150 and reverse
link signals 190 from the remote units 120, 130, and 150
to base stations 140.
[0013] In FIG. 1, the remote unit 120 is shown as a
mobile telephone, the remote unit 130 is shown as a port-
able computer, and the remote unit 150 is shown as a
fixed location remote unit in a wireless local loop system.
For example, the remote units may be cell phones, hand-
held personal communication systems (PCS) units, port-
able data units such as personal data assistants, or fixed
location data units such as meter reading equipment. Al-
though FIG. 1 illustrates remote units according to the
teachings of the invention, the invention is not limited to
these exemplary illustrated units. The invention may be
suitably employed in any device which includes a micro-
processor.
[0014] The microprocessor 125A, 125B, and 125C can
include a set of instructions that can be executed to cause
the microprocessor 125A, 125B, and 125C to perform
any one or more of the methods or computer based func-
tions disclosed herein.
[0015] As illustrated in FIG. 1, the remote units 120,
130, 150 may include a microprocessor 125A, 125B, and
125C, e.g., a central processing unit (CPU), a graphics
processing unit (GPU), a digital signal processor (DSP)
or each. Moreover, the remote units 120, 130, 150 can
include an internal memory and an external memory that

can communicate with each other via a bus. The remote
units 120, 130, 150 may further include a video display
unit, such as a liquid crystal display (LCD), an organic
light emitting diode (OLED), a flat panel display, a solid
state display, or a cathode ray tube (CRT). Additionally,
the remote units 120, 130, 150 may include an input de-
vice, such as a keyboard, and a cursor control device,
such as a track ball. The remote units 120, 130, 150 can
also include a disk drive unit, a signal generation device,
such as a speaker or remote control, and a network in-
terface device, for example a wireless transceiver.
[0016] In a particular embodiment, as depicted in FIG.
1, the disk drive unit may include a computer-readable
medium in which one or more sets of instructions, (e.g.,
software) can be embedded. Further, the instructions
may embody one or more of the methods or logic as
described herein. In a particular embodiment, the instruc-
tions may reside completely, or at least partially, within
an internal memory, and/or external memory during ex-
ecution by the microprocessor 125A, 125B, 125C. The
memory may include computer-readable media.
[0017] When a microprocessor, such as any of the
processors 125A, 125B, 125C has too little internal mem-
ory to store software images, memory management is
controlled by a proper sequence of operations, as estab-
lished by a programmer. Such memory management oc-
curs, for example, when a firmware image is larger than
the internal memory of the microprocessor. The program-
mer designs the computer program, such as a real time
operating system (RTOS), to include the memory man-
agement features of the present disclosure. As a result
of managing the memory. the computer program can be
run more efficiently by streamlining execution of the pro-
gram. By tracking memory allocation, a programmer de-
cides when it is necessary to confirm whether a called
sub-process is resident in memory, permitting optimized
sub-process calls when appropriate. The streamlined ex-
ecution will be referred to as a fast sub-process. In one
embodiment, the microprocessor 125A, 125B, 125C is a
digital signal processor (DSP).
[0018] Processes are independently executing pro-
grams in a multitasking environment. Processes can rep-
resent distinct applications or multiple instances of a sin-
gle application. Each process has it own individual virtual
address space and can contain one or more sub-proc-
esses.
[0019] A sub-process is a process unit that is loaded
and executed dynamically by a user application. A sub-
processes executes like a function call but has its own
context, running in its own memory space. Generally
speaking, the process level functionality is split into more
than one sub-process.
[0020] Once loaded, a sub-process needs to be in in-
ternal memory when its calling process is executing. If a
sub-process gets swapped out by another process, the
kernel reloads it when the calling process is awakened.
Thus, as noted above, in conventional sub-process ex-
ecution the kernel checks whether a sub-process is al-
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ready resident in internal memory prior to executing the
sub-process. More specifically, the kernel checks wheth-
er all segments (bins) of the called sub-process are load-
ed into the internal memory.
[0021] According to the present disclosure, a fast run
command (i.e., fast run sub-process) can be provided to
execute a called sub-process, without checking whether
the bins reside in memory. In other words the run com-
mand processing can be streamlined. The fast sub-proc-
ess (i.e., sub-process executed with the fast run com-
mand) relies upon the application or programmer to en-
sure that some conditions have been met. Thus, once
called, the fast run command runs the called sub-process
without performing the bin checking, thereby improving
run time performance and cycle overhead.
[0022] Prior to calling the fast sub-process, the pro-
grammer ensures that the program is designed such that
necessary bins of the sub-process are already loaded
into memory. In one embodiment, the programmer’s re-
sponsibility, at the time when calling this fast sub-proc-
ess, is to ensure that the sub-process was previously
loaded and run. The program is also written to ensure
that the executing process has not called any other sub-
processes. Finally, the programmer ensures that no other
sub-process that is overlaid with the fast sub-process is
invoked during the entire execution (not just from within
the executing process). If all three conditions have been
met, the program can be designed to use the fast sub-
process, rather than the normal sub-process.
[0023] The programmer is aware of whether the called
sub-process is loaded in memory based on a usage mod-
el of the process, and the overall execution profile. From
the overall execution profile the programmer is aware of
whether other sub-processes (from outside the process)
would overlay with the fast sub-process. The program-
mer uses a local memory map to know what is in each
memory location. The usage model of the process in-
forms the programmer of whether the process has called
another sub-process since last loading and running the
potential fast sub-process. A sub-process is managed
from a process context. Thus, within a process, a pro-
grammer keeps track of what is in memory, also using a
memory map. The programmer takes all of this into ac-
count when designing a program using the fast sub-proc-
ess.
[0024] As noted above, the programmer knows how
sub-processes would overlap in memory. Thus, when
the programmer encounters a scenario when a sub-proc-
ess may have swapped out the bins of the recently loaded
sub-process, the programmer requests a normal sub-
process execution to ensure all the bins are in memory.
But in the usage model in which the programmer knows
that the bins of the called sub-process have not been
pushed out, the programmer can use the fast sub-proc-
ess.
[0025] Although the description has been with refer-
ence to a programmer ensuring the conditions have been
met, such a determination can occur during execution of

the program. In this case, the operating system can track
when sub-processes are loaded into internal memory
and executed. The fast run command is used when the
operating system has determined the invoked sub-proc-
ess was previously loaded into the internal memory and
previously executed. The operating system can run a fast
sub-process when it is determined that no other sub-
process has been loaded into the internal memory or
executed between a current use of the fast run command
and a prior loading and prior executing of the invoked
sub-process. In order to use the fast run command, the
operating system should also ensure that no other pre-
viously invoked sub-process overlaps with the invoked
sub-process. In yet another embodiment, a compiler per-
forms the analysis.
[0026] In one embodiment, the fast sub-process does
not enforce mutual exclusion across processes. That is,
regardless of whether another sub-process from another
process would overlap in memory with the called sub-
process, if the other sub-process was called, fast sub-
process should not be used. Stated another way, once
the fast sub-process is loaded, any other sub-process
should not be loaded. This is true whether or not the other
sub-process overlaps the base and length registers with
the fast sub-process.
[0027] In this embodiment the kernel maintains a set
of data structures for all the loaded sub-processes. If one
sub-process is loaded and the kernel then loads another
sub-process, the latter sub-process overrides those data
structures. In this embodiment, once the data structures
are populated, they are never touched so the kernel does
not have to ensure they are correct. Thus, in this embod-
iment, it is the programmer’s responsibility to ensure that
no other sub-processes have been called.
[0028] In an alternate embodiment, other mutually ex-
clusive sub-processes can be called prior to running fast
sub-process. That is, if another sub-process is called but
that other sub-process would not swap out bins of the
fast sub-process, the fast sub-process can still be used.
[0029] In one embodiment, fast sub-process runs all
of the sub-processes. In another embodiment, fast sub-
process runs only some of the sub-processes. In other
words, one sub-process can be a fast sub-process and
another sub-process can be a normal sub-process.
[0030] Referring now to FIG. 2, process 200 is an ex-
emplary logic flow for running a fast sub-process will be
described. Initially, process 201 records the location of
the currently executing process. In one embodiment, the
program counter (address) is stored in a process control
block for the executing process. The location storage will
enable a return to the correct location after the sub-proc-
ess completes execution.
[0031] Process 202 stores a list of sub-processes of
the currently executing process. In other words, the cur-
rent sub-process is set as one of the executing sub-proc-
esses in the system. Storage of the list enables a sched-
uler to decide whether to swap out bins belonging to the
sub-process, if necessary. If the scheduler is called, the
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scheduler can check if all bins owned by the sub-process
are in internal memory. If not, the scheduler can swap in
the proper bins from external memory.
[0032] The list can be used when a higher priority sub-
process is invoked, or when another sub-process is
called so priorities can be compared. Also, if the sub-
process enters a wait state while some data or timer is
expected, then a different process or sub-process can
run. The scheduler ensures that when returning back to
the original process, if it’s executing a sub-process, the
sub-process bins should be swapped in.
[0033] Process 203 sets the currently executing proc-
ess as the parent of the sub-process to permit sharing
of the sub-process with other processes. Although proc-
ess 203 is depicted in FIG. 2, such a process could be
easily omitted without affecting the functionality of the
overall process 200. In another embodiment, the decision
on whether to execute process 203 occurs dynamically.
That is, when sharing is to occur process 203 executes.
When sharing will not occur, process 203 is omitted.
[0034] Process 204 copies base and length register
values for the sub-process to the process control block
of the currently executing process. The base and length
register values are copied from their storage location, for
example, external memory. These values within the proc-
ess control block are then used to set up the context of
the sub-process. The base and length register values are
set in the microprocessor for memory management and
protection.
[0035] Process 205 sets the microprocessor registers
in accordance with the base and length register values.
These values are obtained from the process control block
of the process to be executed next.
[0036] Finally, process 206 passes control to the sub-
process entry point. In one embodiment the control is
passed with an RTI (return from interrupt) to the top of a
stack on which the entry point of the sub-process was
pushed in process 203. According to the present disclo-
sure, no jump to the scheduler occurs at this time. Thus,
no checking nor swapping of bins occurs prior to actual
running of the sub-process.
[0037] In one embodiment, the fast sub-process and
regular sub-process include common code. When fast
sub-process is invoked, a flag is set indicating the same.
The code that is different is run based upon whether the
flag is set. For example, process 206 jumps fast sub-
process directly to the sub-process. In the regular sub-
process at that time, the scheduler would be called. Thus,
a check is made to see whether fast sub-process has
been invoked (based upon the flag). If so, process 206
executes. If not, the regular sub-process executes.
[0038] Accordingly, the present disclosure provides an
efficient solution to execute sub-processes without incur-
ring unnecessary overhead.
[0039] In an alternative embodiment, dedicated hard-
ware implementations, such as application specific inte-
grated circuits, programmable logic arrays and other
hardware devices, can be constructed to implement one

or more of the methods described herein. Applications
that may include the apparatus and systems of various
embodiments can broadly include a variety of electronic
and computer systems. One or more embodiments de-
scribed herein may implement functions using two or
more specific interconnected hardware modules or de-
vices with related control and data signals that can be
communicated between and through the modules, or as
portions of an application-specific integrated circuit. Ac-
cordingly, the present system encompasses software,
firmware, and hardware implementations.
[0040] In accordance with various embodiments of the
present disclosure, the methods described herein may
be implemented by software programs executable by a
computer system. Further, in an exemplary, non-limiting
embodiment, implementations can include distributed
processing, component/object distributed processing,
and parallel processing. Alternatively, virtual computer
system processing can be constructed to implement one
or more of the methods or functionality as described here-
in.
[0041] The present disclosure contemplates a compu-
ter-readable medium that includes instructions or re-
ceives and executes instructions so that a device con-
nected to a network can communicate voice, video or
data over the network. Further, the instructions may be
transmitted or received over the network via the network
interface device.
[0042] While the computer-readable medium is shown
to be a single medium, the term "computer-readable me-
dium" includes a single medium or multiple media, such
as a centralized or distributed database, and/or associ-
ated caches and servers that store one or more sets of
instructions. The term "computer-readable medium"
shall also include any medium that is capable of storing,
encoding or carrying a set of instructions for execution
by a processor or that cause a computer system to per-
form any one or more of the methods or operations dis-
closed herein.
[0043] In a particular non-limiting, exemplary embodi-
ment, the computer-readable medium can include a sol-
id-state memory such as a memory card or other package
that houses one or more non-volatile read-only memo-
ries. Further, the computer-readable medium can be a
random access memory or other volatile rewritable mem-
ory. Additionally, the computer-readable medium can in-
clude a magnetooptical or optical medium, such as a disk
or tapes or other storage device to capture data commu-
nicated over a transmission medium. A digital file attach-
ment to an e-mail or other self-contained information ar-
chive or set of archives may be considered a distribution
medium that is equivalent to a tangible storage medium.
Accordingly, the disclosure is considered to include any
one or more of a computer-readable medium or a distri-
bution medium and other equivalents and successor me-
dia, in which data or instructions may be stored.
[0044] Although the present invention and its advan-
tages have been described in detail, it should be under-
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stood that various changes, substitutions and alterations
can be made. For example, although the logic has been
described with respect to invoking sub-processes, it is
envisioned that the logic also has applications with re-
spect to invoking processes. Moreover, the scope of the
present application is not intended to be limited to the
particular embodiments of the process, machine, manu-
facture, composition of matter, means, methods and
steps described in the specification. As one of ordinary
skill in the art will readily appreciate from the disclosure
of the present invention, processes, machines, manufac-
ture, compositions of matter, means, methods, or steps,
presently existing or later to be developed that perform
substantially the same function or achieve substantially
the same result as the corresponding embodiments de-
scribed herein may be utilized according to the present
invention. Accordingly, the appended claims are intend-
ed to include within their scope
such processes, machines, manufacture, compositions
of matter, means, methods, or steps.

Claims

1. A method for managing memory when executing one
of a plurality of sub-processes in an operating sys-
tem, wherein a sub-process is a process unit that is
loaded and executed dynamically, that executes like
a function-call, has its own context and runs in its
own memory space, the sub-processes performing
the functionality of a process that calls them, the
method comprising:

instructing a kernel to load a first sub-process
into internal memory of a processor;
instructing the kernel to execute the first sub-
process after it is loaded into the internal mem-
ory, the kernel first checking the internal memory
for a presence of bins of the first sub-process
prior to execution of the first sub-process; and

characterised by
tracking, by the kernel, sub-processes that are load-
ed into internal memory and determining whether
another sub-process has been neither loaded nor
executed by a calling process since finishing execu-
tion of the first sub-process,
wherein, when the first sub-process needs to exe-
cute again after a previous load and execution,
when said determination is positive, calling a fast run
command to execute the first sub-process without
checking the internal memory for the presence of the
bins of the first sub-process; and
when said determination is negative, instructing the
kernel to check whether all bins of the first sub-proc-
ess are loaded into internal memory.

2. The method of claim 1, wherein calling the fast run

command further comprises calling the fast run com-
mand only when no other sub-process has been
loaded or executed since running the first sub-proc-
ess.

3. A computer readable medium storing computer pro-
gram code which, when executed on a computer sys-
tem, implements a method according to claim 1.

4. The medium of claim 3, further comprising a run sub-
process instruction in which the kernel loads the sub-
process into internal memory, and executes the first
sub-process, the kernel executing the first sub-proc-
ess after the kernel confirms that the first sub-proc-
ess is resident in the internal memory.

5. The medium of claim 4, wherein the kernel swaps in
segments of the first sub-process that are not resi-
dent in the internal memory, prior to executing the
first sub-process.

6. The medium of claim 3, wherein the fast run com-
mand copies base and length register values of the
one sub-process to a process control block of the
process.

7. The medium of claim 3, further comprising code for
setting a flag when the first sub-process is invoked,
the flag indicating whether the fast run command is
called or not.

8. A digital signal processor (125A, 125B, 125C), DSP,
comprising:

internal memory; and
a processing unit that performs a method in ac-
cordance with claim 1.

Patentansprüche

1. Ein Verfahren zum Verwalten von Speicher beim
Ausführen eines einer Vielzahl von Subprozessen
in einem Betriebssystem, wobei ein Subprozess ei-
ne Prozesseinheit ist, die geladen wird und dyna-
misch ausgeführt wird, die wie ein Funktionsaufruf
arbeitet, der seinen eigenen Kontext hat und in sei-
nem eigenen Speicherraum abläuft, wobei die Sub-
prozesse die Funktionalität eines Prozesses durch-
führen, der sie aufruft, wobei das Verfahren Folgen-
des aufweist:

Anweisen eines Kernels einen ersten Subpro-
zess in einen internen Speicher eines Prozes-
sors zu laden;
Anweisen des Kernels den ersten Subprozess
auszuführen, nachdem er in den internen Spei-
cher geladen ist, wobei der Kernel zuerst den
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internen Speicher hinsichtlich eines Vorhan-
denseins eines Bins des ersten Subprozesses
vor der Ausführung des ersten Subprozesses
überprüft; und

gekennzeichnet durch
Nachverfolgen, durch den Kernel, von Subprozes-
sen, die in den internen Speicher geladen sind und
Bestimmen, ob ein anderer Subprozess weder ge-
laden noch durchgeführt worden ist durch einen Auf-
rufprozess seit dem Beenden des ersten Subpro-
zesses,
wobei, wenn der erste Subprozess nach einem vor-
herigen Laden und einer vorherigen Ausführung
noch einmal ausgeführt werden muss,
wenn die Bestimmung positiv ist, Aufrufen eines
Schnelldurchführungsbefehls zum Ausführen des
ersten Subprozesses ohne Überprüfen des internen
Speichers hinsichtlich des Vorliegens des Bins des
ersten Subprozesses; und
wenn die Bestimmung negativ ist, Anweisen des
Kernels zu überprüfen, ob alle Bins des ersten Sub-
prozesses in den internen Speicher geladen sind.

2. Verfahren nach Anspruch 1, wobei das Aufrufen des
Schnelldurchführungsbefehls weiter Aufrufen des
Schnelldurchführungsbefehls nur dann aufweist,
wenn kein anderer Subprozesses geladen oder aus-
geführt worden ist, seit der erste Subprozess durch-
geführt wurde.

3. Ein computerlesbares Medium, das Computerpro-
grammcode speichert, der, wenn er auf einem Com-
putersystem ausgeführt wird, ein Verfahren nach
Anspruch 1 implementiert.

4. Medium nach Anspruch 3, das weiter einen Durch-
führungssubprozessbefehl aufweist, indem der Ker-
nel den Subprozess in den internen Speicher lädt
und den ersten Subprozess ausführt, wobei der Ker-
nel den ersten Subprozess ausführt, nachdem der
Kernel bestätigt, dass der erste Subprozess in dem
internen Speicher vorliegt.

5. Medium nach Anspruch 4, wobei der Kernel Seg-
mente des ersten Subprozesses einwechselt bzw.
einlagert, die nicht in dem internen Speicher vorlie-
gen, und zwar vor dem Ausführen des ersten Sub-
prozesses.

6. Medium nach Anspruch 3, wobei der Schnelldurch-
führungsbefehl Basis- und Längenregisterwerte des
einen Subprozesses in einen Prozesssteuerungs-
block des Prozesses kopiert.

7. Medium nach Anspruch 3, das weiter Code aufweist
zum Setzen eines Flags, wenn der erste Subprozess
aufgerufen wird, wobei das Flag anzeigt, ob der

Schnelldurchführungsbefehl aufgerufen wird oder
nicht.

8. Ein Digitalsignalprozessor (125A, 125B, 125C) bzw.
DSP, der Folgendes aufweist:

einen internen Speicher; und
eine Verarbeitungseinheit, die ein Verfahren
nach Anspruch 1 durchführt.

Revendications

1. Un procédé de gestion d’une mémoire lors de l’exé-
cution d’un sous-processus d’une pluralité de sous-
processus dans un système d’exploitation, où un
sous-processus est une unité de processus qui est
chargée et exécutée de manière dynamique, qui est
exécutée comme un appel de fonction, qui possède
son propre contexte et est exécutée dans son propre
espace mémoire, les sous-processus exécutant la
fonctionnalité d’un processus qui les appelle, le pro-
cédé comprenant :

l’instruction donnée à un noyau de charger un
premier sous-processus dans une mémoire in-
terne d’un processeur,
l’instruction donnée au noyau d’exécuter le pre-
mier sous-processus celui-ci une fois chargé
dans la mémoire interne, le noyau vérifiant
d’abord la mémoire interne à la recherche d’une
présence de segments du premier sous-proces-
sus avant l’exécution du premier sous-proces-
sus, et

caractérisé par
le suivi, par le noyau, de sous-processus qui sont
chargés dans la mémoire interne et la détermination
si un autre sous-processus n’a été ni chargé ni exé-
cuté par un processus appelant depuis l’achèvement
de l’exécution du premier sous-processus,
où, lorsque le premier sous-processus a besoin
d’être exécuté à nouveau après un chargement et
une exécution antérieurs,
lorsque ladite détermination est positive, l’appel
d’une commande à exécution rapide destinée à
l’exécution du premier sous-processus sans vérifi-
cation de la mémoire interne à la recherche de la
présence des segments du premier sous-processus,
et
lorsque ladite détermination est négative, l’instruc-
tion donnée au noyau de vérifier si la totalité des
segments du premier sous-processus sont chargés
dans la mémoire interne.

2. Le procédé selon la Revendication 1, où l’appel de
la commande à exécution rapide comprend en outre
l’appel de la commande à exécution rapide unique-
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ment lorsqu’aucun autre sous-processus n’a été
chargé ou exécuté depuis l’exécution du premier
sous-processus.

3. Un support lisible par ordinateur conservant en mé-
moire du code de programme informatique qui, lors-
qu’il est exécuté sur un système informatique, met
en oeuvre un procédé selon la Revendication 1.

4. Le support selon la Revendication 3, comprenant en
outre une instruction d’exécution de sous-processus
dans laquelle le noyau charge le sous-processus
dans la mémoire interne et exécute le premier sous-
processus, le noyau exécutant le premier sous-pro-
cessus une fois que le noyau a confirmé que le pre-
mier sous-processus réside dans la mémoire inter-
ne.

5. Le support selon la Revendication 4, où le noyau
permute des segments du premier sous-processus
qui ne résident pas dans la mémoire interne avant
l’exécution du premier sous-processus.

6. Le support selon la Revendication 3, où la comman-
de à exécution rapide copie des valeurs de registre
de base et de longueur dudit sous-processus vers
un bloc de commande de processus du processus.

7. Le support selon la Revendication 3, comprenant en
outre du code destiné au réglage d’une balise lors-
que le premier sous-processus est invoqué, la balise
indiquant si la commande à exécution rapide est ap-
pelée ou non.

8. Un processeur de signaux numériques (125A, 125B,
125C), DSP, comprenant :

une mémoire interne, et
une unité de traitement qui exécute un procédé
selon la Revendication 1.

13 14 



EP 2 277 109 B1

9



EP 2 277 109 B1

10



EP 2 277 109 B1

11

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5159678 A [0008]


	bibliography
	description
	claims
	drawings
	cited references

