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1

MANAGING A VIDEO ENCODER TO
FACILITATE LOADING AND EXECUTING
ANOTHER PROGRAM

FIELD OF THE INVENTION

The present invention is generally directed towards man-
agement of microprocessor resources. More particularly, the
present invention is directed at monitoring and managing a
software program’s utilization of a microprocessor.

BACKGROUND OF THE INVENTION

As microprocessor speed has increased, software program-
mers have developed an increasing number of complex soft-
ware applications that can run on microprocessors. As one
example, microprocessors having central processing unit
(CPU) clock rates greater than several hundred megahertz
permit a variety of audio, video, graphics, and digital signal
processing functions to be implemented largely or entirely in
software. This has permitted complex software applications
to be utilized in a variety of consumer devices that have one or
more microprocessors, such as personal computers, media
center personal computers, and personal video recorders.

A variety of consumer devices have more than one soft-
ware application capable of running simultaneously on dif-
ferent execution threads of a microprocessor. One problem
that occurs is that a complex software application may con-
sume too large a percentage of the processing power of a
microprocessor to permit another software application to load
and execute properly. This may result, for example, in other
software applications requiring a longer time to load and run
slower than is acceptable by a consumer because the complex
software consumes more than its fair share of the micropro-
cessor’s resources.

The problem of running complex software applications on
microprocessors is exacerbated by variations in processor
capability. During the manufacture, maintenance, or upgrad-
ing of a consumer device, different types of microprocessors
may be utilized in the consumer device, which creates a
potential variability in the microprocessor capability.

Additionally, the problem of running complex software
applications on microprocessors is exacerbated in systems
where a user can add orupgrade software. For example, many
personal computer systems permit consumers to load new
software or make software upgrades that increase the com-
plexity of existing software applications. Thus, a complex
software application that works well with other software
when consumers first buy their personal computer system
may not coexist well with other programs after the consumer
has added/upgraded other software applications.

Consumer devices also include other types of integrated
circuit processors besides microprocessor CPUs, such as
graphics processing units (GPUs), application specific inte-
grated circuits (ASICs), and dedicated specialty processors.
Analogous issues occur when complex software is run on
such other integrated circuit processors.

Therefore what is desired is an improved apparatus, sys-
tem, method, and computer program product to manage pro-
cessor utilization.

SUMMARY OF THE INVENTION

A software program is adapted to have at least two perfor-
mance levels for processing data, where the performance
levels each require a different processor utilization. Processor
utilization by the software program is monitored, along with
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2

idle thread utilization. A performance level is selected to
adjust, if necessary, the performance level such that the pro-
cessor utilization by the software program and the idle thread
usage remain within control constraints.

In one embodiment, a highest performance level corre-
sponding to highest data processing quality is selected that is
consistent with the constraints. In one embodiment, the high-
est performance is selected to maintain processor utilization
by the software program within a desired range while main-
taining a minimum idle thread allocation for at least a range of
operation.

BRIEF DESCRIPTION OF THE FIGURES

The invention is more fully appreciated in connection with
the following detailed description taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a block diagram of a system in accordance with
one embodiment of the present invention;

FIG. 2 is a block diagram illustrating possible interactions
of'a processor with execution threads of software applications
in accordance with one embodiment of the present invention;

FIG. 3 is ablock diagram illustrating a processor utilization
control technique in accordance with one embodiment of the
present invention;

FIG. 4 is a flow chart of a method of controlling processor
utilization in accordance with one embodiment of the present
invention;

FIG. 5 is a flow chart of a method of controlling processor
utilization in accordance with one embodiment of the present
invention;

FIG. 6 is a block diagram illustrating CPU utilization man-
agement for a software encoder in accordance with one
embodiment of the present invention;

FIG. 7 is a flow chart illustrating a process for determining
encoder CPU usage estimates for various encoder levels in
accordance with one embodiment of the present invention;

FIG. 8 is a flow chart illustrating selection of an encoder
level in accordance with one embodiment of the present
invention;

FIG. 9 illustrates variation in a software encoder’s CPU
usage as a function of the CPU usage of other software pro-
cesses in accordance with one embodiment of the present
invention; and

FIG. 10 is a table illustrating an exemplary mapping of
functions enabled for different encoding levels in accordance
with one embodiment of the present invention.

Like reference numerals refer to corresponding parts
throughout the several views of the drawings.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates a computing system 100 in accordance
with one embodiment of the present invention. In one
embodiment, computing system 100 is a consumer device,
such as a personal computer (PC), media center PC, or an
entertainment system having a digital video recording capa-
bility, such as an entertainment system having a personal
video recorder (PVR). However, it will be understood in the
following discussion that computing system 100 is not lim-
ited to these examples.

In one embodiment, a display 105 and speakers 110 are
provided as an audio-visual interface. A keyboard 170, mouse
180, or other control interface (not shown) may be provided
for a user to cause one or more software programs 140, 145,
and 160 to run on computing system 100.






