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SYSTEM FOR FIL?'ER-PROCESSrNG BY ENSURING A MEMORY SPACE FOR A RING-BUFFER
IN' DIGITAL SIG1VAL PROCESSOR BACKGROUND OF THE INVENTION The present
invention relates to a method and a system for filter processing by
ensuring a memory space for a ring-buffer. As multi-media has been on the
recent rapid growth, digital signal processors are frequently used for
f"xlter-processings in general with multiple functions. For example, a code
excited lineax prediction (CEL,) processing as a voice compression
processing is carried out by a prediction .. processing. For the purpose of
the prediction processing, an encoder includes an algorithm of a decoder as
a sub-set, far which reason a large number of filter-processings are
commonly used. A plurality of sizedifferent data tables are often referred
in a single exclusive frltcr processing routine. As plural multimedia
processings axe perfoitned on a real time operating system, it is necessary
for efC~ciently using a limited memory resource to execute active
operations of ensuring and releasing memory spaces during program
operations. The conventional alter processings will be described with   1 2
AU G 2002 2 reference to the drawing. FIG. 1 is a block diagram
illustrative of a configuration of a data addressing unit and a data memory
space used in a digital sigpal processor. FIG. 2 is a flow chart
illustrative of a conventional operation of the filter processings. A data
addressing unit 106 has a module register 108, a data pointez registEr 107
and an arithmetic and logic unit 109. The module register 108 is connected
to a main bu.s 110. The data pointer register 107 is also connected to the
main bus 110. The arithmetic and logic unit 109 is connected to the module
register 108 and the data pointer register 107. The data pointer register
107 is also connected to a data memory space 101. The data memory space 101
has a zing-buffer 103 terminated with a top 104 and an end 105. The data
memory space 101 is also connected to a data bus 102. Operations of the
alter ptoccssings will hereinafter be described with reference to FIG. 2.
In a first step S601, an address for the top 104 of the ring buffer 103 as
the object of the filter-process is set in the data pointer register L07,
wherein the address for the top 104 of the ring buffer 103 has low bits of
zero in the bit number necessary for representing buffer size. In the prior
art, the address of the top 104 of the ring-buffer 103 is not actively
deterrtuncd in the filter-processing. A fixed address is used which has
been allocated by a designer for the f ltcr-processing. In a second step
S203, a buffer size of the ring-buffer is set in the ring-buffer register
108, In a third step S204, a filter-processing is carried out by   



1 ~ AU G 2'002 3 sequential accesses to the ring-buffers 103. Even, during
the filterprocessing, a value of the data pointer register 107 for access
to the ringbuffer 103 is subjected to an automatic adding operation fox the
address whereby the value of the data pointer register 107 is beyond the
end 105 of the ring-buffer 103, then an adjustment to the address is always
made by the ring buffer register 108 and the arithmetic aad logic unit 109
in the data addressing unit 106 without an adjustment to the address by
software, FIG. 3 is a flow chart illustrative of a conventional process for
two filters. FIG. 4 is a memory map illustrative of the conventional
process for tv~ro alters of FYG. 3. In a first step 5701, as a top address
of a first ring-buffer "A", a fixed address allocated by the filter
designer is set. In a second step S4-03, a buffer size of the first
ring-buffer "A" is set in the ring buffer register. In a third step S702,
as a top address of a second ring-buffer "B", another fixed address
allocated by the filter designer is set. In a fourth step 5406, a buffer
size of the second ring buffer "B" is set in the ring buffer register. In a
fifth step S407, a filer 1 is processed. A ring-buffer "C" is not used for
the filter 1, and also parts 10-20 of the ring-buffer "A" are not used for
the filter 1. Notwithstanding, the ring-buffer "C" and the parts 102~ of
the ring buffer "A" are ensured for processing the filter 1. Accordingly,
not only use memory spaces but also non-use memory spaces arc ensured to
correspond to the maximum value of the buffer. The non-use   1 2 AU G 2002
memory space is unavailable for the other processes than the process for
the filter 1. In a third step S703, as a top address of a third ring-buffer
"C", another fixed address allocated by the filter designer is set. In a
fourth step S412, a buffer size of the third ring-buffer "C" is set in the
ring buffer register. In a fifth step S413, a filter 2 is processed. The
ring-buffers "B" and "C" are not used for processing the filter 2.
Notwithstanding, the ring-buffers "B" and "C" are ensured for processing
the filter 1. Accordingly, not only use memory spaces but also non-use
memory spaces are ensured to correspond to the maximum value of the buffer.
The non-use memory space is unavailable for the other processes than the
process for the filter 2. Consequently, the conventional method and system
have the following problems. The first problem is a low efficiency in use
of the memory spaces. In order to execute the filter-process to the plural
ring-buffers different in size from each other, the memory space is ensured
corresponding to the maximum size. This memory space will remain ensured
even after the filter-process. The memory space once ensured for the one
filter process will be unavailable for any other processes. The second
problem is a complicated memory management. In view of the architecture of
the digital signal processor, the low bit of the address for the top of the
ring buffer is zero in the bit number necessary for representing buffer
size. The calculation of those addresses is made by the  



~ 2 AU G Q002 S filter-designer for every ring-buffers so as to place the
ring-buffers at axed ring buffer addresses. In the above circumstances, it
had been required to develop a novel method and a system fox
filter-processing by ensuring a memory space for a ring-buffer free from
the above problem. SUMMARY OF THE Il~VENTION Accordingly, it is an object
of the present invention to provide a novel mEthod for alter-processing by
ensuring a memory space for a ring buffer free from the above problems. It
is a further object of the present invention to provide a novel system for
filter-procESSing by ensuring a memory space for a ring-buffer. The first
present invention provides a method of processing at least a filter by
ensuring a ring-buffer memory space in a digital signal processor, wherein
if ring-buffer data stored in the ring-buffer memory space becomes no
longer necessary after a filter-process is carried out, the ring-buffer
memory space is released. The above and other objects, features and
advantages of the present invention will be apparent from the following
descriptions. BRIEF bESCRIP1'ION OF THE DRA,WINC S Preferred etx~bodiments
according to the present invention will be   1 2 AU G 20G2 6 described in
detail with reference to the accompanying drawings. FIG. 1 is a block
diagram illustrative of a configuration of a data addressing unit and a
data memory space used irt a digital signal processor_ FIG. 2 is a flow
chart illustrative of a coavex~tional operation of the filter processings.
FIG. 3 is a flow chart illustrative of a conventional process for two
filters. 



FIG. 4 is a memory map ihustrativc of the conventional process for two
filters of FIG. 3. FIG. 5 is a block diagram illustrative of a
configuration of a data addrcss~ng unit and a data metuory space used in a
digital sigaal processor in a novel filter-processes in a first embodiment
in accordance with the present invention. FIG. 6 is a flow chart
illustrative of a novel operation of the filter processings, wherein a
single filter uses a single ring-buffer, in a first embodiment in
accordance with the present invention. FIG. 7 is a flow chart illustrative
of a novel operation of calculation of a ring-buffer address involved in
the filter processings of FIG. 6. FIG. 8 is a flow chart illustrative of a
novel operation of the filter proccssings, wherein two filter use two
ring-buffers in accordance with the present invention. FIG. 9 is a memory
map illustrative of the novel process for two ' filters of FIG. 8.   1 2 AU
G 2'OG~' DISCLOSURE OF THE INVENTION The first present invention provides a
method of processing at least a filter by ensuring a ring-buffer memory
space in a digital signal processor, wherein if ringbuffer data stored in
the ring-buffer memory space becomes no longer necessary after a
filter-process is carried out, the ring-buffer memory space is released. It
is preferable that a single filter is processed, and the method comprises
the steps of: setting a current address at a top of a data region in a
ring-buffer memory space for placement of ring-buffer data to carry out an
initialization; calculating a top address of a ring-buffer as an obj ect
for a filter-process to calculate a ring-buffer address; setting the
calculated top address at the calculated ring-buffer address; ensuring a
ring-buffer memory space corresponding to a ring-buffer size from the top
address of the ring-buffer; setting the ring-buffer size in a ring-buffer
register; carrying out a filter-process; and releasing the ring-buffer
memory space if the ringbuffer data becomes no longer necessary after the
filter-process. It is further preferable that the step of calculating the
ring-buffer address comprises the steps of: carrying out a decrement to a
buffer size of a ring-buffer as an object of a filter-process; executing
calculation of a left shift number, where nonzero bit is MSB, on the basis
of a value of the buffer size in accordance with a normalization
instruction of a digital signal processor; subtracting the left shift
number from a bit number   1 Z AU G 20~~~~p 



g correspoading to a register width is order to obtain a necessary bit
number for representing the ring-buffer size ; shifting a numerical "1" is
a left direction by the necessary bit number for representing the
ring-buffer site ; subjecting the shifted value to a decrement so that bits
corresponding to the necessary bit number from an IS$ side are made into 1
to calculate mask data as mask values ; masking a current address az~ a
data rrtemory space by the mask data ; and confirming whether or not the
masked address is 0, and if the masked address is 0, then the content
address becomes a top address of the ring-buffer, for which the memory
space is ensured, thereby calculating a top address of the ring-buffer as
the object to the alter process, and if the masked address is not 0, then
for the current address, bits corresponding to the above mask value become
0 and further the current address is added with a value obtained by
increment to the mask value by the one-bit so that the added current
address becomes a top address of the ring-buffer, for which the nnemory
space is ensured, thereby calculating the top address of the ring-buffer as
the object to the filter process. It is also preferable that first and
second filters are processed, and the method comprises the steps of :
setti.ng a current address at a top of a data reg,~on in a ring-buffer
memory space for placement of ring-buffer data to carry out an
initialization ; calculating a first top address of a first ringbuffer as a
first object for a first alter-process to calculate a first ring-buffer
address ; setting the calculated first top address at the calculated first
ringbufFer addres.~ ; ensuring a first ring-buffer memory space
corresponding to a first ring buffer size from the first top address of the
first ring-buffer ;   12 AU G 2002 9 setting the first ring-buffer size in
a first ring-buffer register ; calcul acing a second top address of a
second ring-buffer as the first object for the first filter-process to
calculate a second ring-buffer address ; setting the calculated second top
address at the calculated second ring-buffer address ; ensuring a second
ring-buffer memory space corresponding to a second ring-buffer size from
the second top address of the second ring-buffer ; setting the second
ring-buffer size in a second ring-buffer register ; carrying out a first
filter-process ; and releasing the first and second ring-buffer memory
spaces if the first and second ring-buffer data become no longer necessary
after the first ~ltcr-process to renew a current address ; calculating a
third top address of a third ring-buffer as a second object fox a second
filter-process to calculate a third ring-buffex address ; setting the
calculated third top address at the calculated third ring-buffer address ;
ensuring a third ring-buffer memory space corresponding to a third
ringbu,ffer size from the third top address of the third ring-buffer ;
setting the third riag-buffer size in a third ring-buffer register ;
carrying out a second alter-process ; and releasing the third ring-buffer
memory space if the third ring-buffer data become no longer necessary after
the second filter-process to renew the current address. It is also
preferable that each of the steps of calculating the first, second and
third ring-buffer addresses compxxses the steps of ; carrying out a
decrement to a buffer size of a ring-buffer as an object of a
filter-process ; executing calculation of a left shift number, where
non-zero bit is MSB, on the basis of a value of the buffer size in
accordance with a normalization   1 2 AU G 20Q2 instruction of a digital
signal processor ; subtracting the left shift number from a bit number
corresponding to a register width in order to obtain a necessary bit number
for representing the ring-buffer size ; shifting a numerical "~" in a Ieft
direction by the necessary bit number for representing the ring-buffer size
; subjecting the shifted value to a decrement so that bits corresponding to
the necessary bit number from an LSB side are made into 1 to calculate task
data as mask values ; masking a current address in a data memory space by
the mask data ; and confirming whether or aot the masked address is 0, and
if the rrtasked address is 0, then the current address becomes a top
address of the ring-buffer, for which the memory space is ensured, thereby
calculating a top address of the ringbuffer as the object to the filtex
process, arid if the masked address is not 0, then for the current address,
bits corresponding to the above mask value become 0 and further the current
address is added with a value obtained by i~ncrcment to the mask value by
the one-bit so that the added current address becomes a top address of the
ring-buffer, for ~uvhich the memory space is ensured, thereby calculating
the top address of the ring-buffer as the object to the filter process. The
secoad present invention provides a system for processing at least a filter
by ensuring a zing-buffer memory space in a digital signal processor,
wherein the system has an element for releasing the ring-buffer memory
space if ring buffer data stored in the ring-buffer memory space becomes no
longer necessary after a filter-process is carried out. It is preferable
that a single fitter Xs processes by the system, and   12 AU G ~ 2'OG~' n
the system comprises : an clement for setting a current address at a top of
a data region in a ring-buffer memory space for placement of ring-buffer
data to carry out an initialization ; an element for calculating a top
address of a ring-buffer as an object for a filter-process to calculate a
ring-buffer address ; an element for setting the calculated top address at
the calculated ring-buffer address ; an element for ensuring a ring-buffer
memory space corresponding to a ring-buffer size from the top address of
the ring-buffer ; an element for setting the ring-buffer size in a
ring-buffer register ; an element for carrying out a ~ltcr-process ; and an
element for releasing the ring-buffer memory space if the ring-buffer data
becomes no longer necessary after the alter-process. It is further
preferable that the element for calculating the ring buffer address further
comprises : an element for carrying out a decrement to a buffer size of a
ring-buffer as an object of a ftlter-process ; an element for executing
calculation of a left shift number, where non-zero bit its MSB, on the
basis of a value of the buffer size in accordance with a normalization
instruction of a digital signal processor ; an clement for subtracting the
left shift number from a bit number correspoading to a register width in
order to obtain a necessary bit number for representing the ring-buffer
size ; an Element for shifting a numerical "1" in a left direction by the
necESSary bit number for representing the ring-buffer size ; an element for
subjecting the shifted value to a decrement so that bits corresponding to
the necessary bit number from an LSB side are made into 1 to calculate
~nnask data as mask values ; an clement for masking a current address in a
data menctory space   12 AU G 2~~' ~~ 



12 by the mask data ; and an element for confirming whether or not the
masked address is 0, and if the masked address is 0, then the current
address becomes a top address of the ring-buffer, for which the memory
space is ensured, thereby calculating a top address of the ring-buffer as
the object to the alter process, and if the masked address is not 0, then
for the current address, bits corresponding to the above mask value become
0 and fuzther the current address is added with a value obtained by
increrncnt to the mask value by the one-bit so that the added curtent
address becomes a top address of the ring-buffer, fox which the memory
space is ensured, thereby calculating the top address of the ring-buffer as
the object to the filter process. It is also preferable that first and
second filters axe processed by the system, and the system comprises : an
element for setting a current address at a top of a data region in a
ring-buffer memory space for placement of ring~buffer data to carry out an
initialization ; an element for calculating a first top address of a first
ring-buffer as a first object for a first alter-process to calculate a
first ring-buffer address ; an element for setting the calculated first top
address at the calculated first ring-buffer address ; as element for
ensuring a first riag-buffer memory space corresponding to a first
ring-buffer size from the first top address of the first ring-buffer ; an
element for sEtting the first ring-buffer size in a first ring-buffer
register ; an element for calculating a second top address of a second
ring-buffer as the first object for the ~trst filter-process to calculate a
second ring-buffer address ; an element for setting the calculated second
top address at the   1 2 AUG 2Gv~ 13 calculated second ring-buffer address
; an element for ensuring a second ring-buffer memory space corresponding
to a second ring-buffer size from the second top address of the second ring
buffer ; an element for setting the second ring-buffer size in a second
ring-buffer register ; an element for carrying out a first filter-process ;
and an element for releasing the first and second ring-buffer memory spaces
if the first and second ring-buffer data become no longer necessary after
the first ftlter-process to renew a current address ; an element for
calculating a third top address of a third ring-buffer as a second object
for a second filter-process to calculate a third ring-buffer address ; an
clement for setting the calculated third top address at the calculated
third ring-buffer address ; an element for ensuring a third ringbuffer
memory space corresponding to a third ring-buffer size from the third top
address of the third zing-buffer ; an element for setting the thud
ring-buffer size in a third ring-buffer register ; an element for carrying
out a second filter-process ; and an clement for releasing the third
ring-buffer memory space if the third ring-buffer data become no longer
necessary after the second filter-process to renew the current address. It
is further preferable that each of the elements for calculating the first,
second and third ring-buffer addresses further comprises : an element for
carrying out a decrement to a buffer size of a ring-buffer as an object of
a filter-process ; an element for executing calculation of a left shift
number, where non-zero bit is MSB, on the basis of a value of the buffer
size in accordance with a normalization instruction of a digital signal
processor ; an element for subtracting the left shift number from a bit
12 AU G 20Q: 14 number corresponding to a register width in order to obtain
a necessary bit number for representing the ring buffer size ; an element
for shifting a numerical "1" its a left direction by the necessary bit
number for representing the ring-buffer size ; an element for subjecting
the shifted value to a decrement so that bits corresponding to the
necessary bit number from an LSB side are made into 1 to calculate mask
data as mask values ; an element for masking a current address in a data
memory space by the mask data ; and an element for conftrming whether or
not the masked address is 0, and if the masked address is 0, then the
cuxreat address becomes a top address of the ring-buffer, fox which the
memory space is ensured, thereby calculating a top address of the
ring-buffer as the object to the ftlter process, and if the masked address
is not 0, then for the current address, bits corresponding to the about
mask value become 0 and further the current address is added with a value
obtained by increment to the mask value by the one-bit so that the added
current address becomes a top address of the ring buffer, for which the
memory space is ensured, thereby calculahing the top address of the
ring-buffer as the object to the filter process. The third present
invention provides a storage medium for storing a computer-readable program
for processing at least a filter by ensuring a ring-buffer memory space in
a digital signal processor, wherein the program releases the ring-buffer
memory space if ring-buffer data stored in the ring-buffer memory space
becomes no longer necessary after a filter-process is carried out.   12 AU
G 20~~. 15 It is preferable that a single filter is processes, and the
program comprises the steps of : setting a curient address at a top of a
data region in a ring-buffer memory space for placement of ring-buffer data
to cax-ry out an initialization ; calculating a top address of a
ring-buffer as an object for a filter-process to calculate a ring-buffer
address ; setting the calculated top address at the calculated ring-buffer
address ; ensuring a ring-buffer memory space corresponding to a
ring-buffer size from the top address of the ring-buffer ; setting the ring
buffer size in a ring-buffer register ; carrying out a filter-process ; and
releasing the zing-buffer memory space if the ring-buffer data becomes no
longer necessary after the filter-process. It is further preferable that
the step of calculating the ring-buffer address comprises the steps of :
carrying out a decrement to a buffer size of a ring-buffer as an object of
a filter-process ; executing calculation of a left shift number, where
non-zero bit is MSB, on the basis of a value of the buffer size in
accordance with a normalization instruction of a digital signal processor ;
subtracting the left shift number from a bit number corresponding to a
register width in order to obtain a necessary bit number for representing
the ring-buffer size ; shifting a numerical "~" in a left direction by the
necessary bit number for representing the ring-buffer size ; subjecting the
shifted value to a decrement so that bits corresponding to the necessary
bit number from an IrSB side are made into 1 to calculate mask data as mask
values ; masking a current address in a data merrtory space by the mask
data ; and conftrming whethex or not the masked address is 0, and if the
masked address is 0, then the current address becomes a top address   12
AUC s ~<<<i:_ 16 



of the ring-buffer, for ve~hich the memory space is ensured, therEby
calculating a top address of the ring-buffer as the object to the ~Iter
process, and if the masked address is not 0, then for the current address,
bits corresponding to the above mask value become 0 and further the cuxrent
address is added with a value obtained by increment to the mask value by
the one-bxt so that the added current address becomes a top address of the
ring-buffer, for which the memory space is ensured, thereby calculating the
top address of tlae ring-buffer as the object to the alter process. It is
also preferable that first and second filters arc processed, and the
program comprises the steps of : setting a current address at a top of a
data region in a ring-buffer memory space for placement of ring-buffer data
to carry out an initialization ; calculating a first top address of a first
ringbuffer as a ftxst object fox a first filter-process to calculate a
first ring-buffer address ; setting the calculated first top address at the
calculated first ringbuffcr address ; ensuring a first ring-buffer memory
space corresponding to a first ring-buffer size from the first top address
of the first ring-buffer ; setting the first ring-buffer size in a first
ring-buffer register ; calculating a second top address of a second
ring-buffer as the first object for the first filter-process to calculate a
second ring-buffer address ; setting the calculated second top address at
the calculated second ring-buffer address ; ensuring a second ring-buffer
memory space corresponding to a second ring-buffer size from the second top
address of the seeo~d ring-buffer ; setting the second ring-buffer size in
a second ring-buffer register ; carrying out a first filter-process ; and
releasing the Jir't and second ring-buffer   12 AU G 20~: m memory spaces
if the first aad second ring-buffer data become no longer necessary after
the fttst filter-process to renew a current address ; calculating a third
top address of a third ring-buffer as a second object fox a second
filter-process to calculate a third ring-buffer address ; setting the
calculated third top address at the calculated thud ring-buffer address ;
ensuring a third ring-buffer memory space corresponding to a third
ringbuffer size ffom the third top address of the third ring-buffer ;
setting the third ring-buffer size in a third ring-buffer register ;
carrying out a second filter-process ; and releasing the third ring-buffer
memory space if the third ring-buffer data become no longer necessary after
the second filter-process to renew the current address. It is further
preferable that each of the steps of calculating the first, second and
third zing-buffer addresses comprises the steps of carrying out a
decreiuent to a buffer size of a ring buffer as an object of a
filter-process ; executing calculation of a left shift number, where
non-zero bit is MS13, on the basis of a value of the buffer size in
accordance with a normalization instruction of a digital signal processor ;
subtracting the left shift number fiom a bit number corresponding to a
register width in order to obtain a necessary bit number for representing
the ring-buffer size ; shifting a numerical "1" in a left direction by the
necessary bit number for representing the ring-buffer size ; subjecting the
shifted value to a decrement so that bits corresponding to the necessary
bit number from an LSB side are made into 1 to calculate mask data as mask
values ; masking a current address in a data memory space by the mask data
; and confirming   1 ?_ AUG 2002 whether or aot the masked address is 0,
and if the masked address is 0, then the current address becomes a top
address of the ring-buffer, for which the memory space is ensured, thereby
calculating a top address of the riagbuffer as the obj ect to the filter
process, and if the tnaskcd address is aot 0, then for the current address,
bits corresponding to the above mask value become 0 and further the current
address is added with a value obtained by increment to the mask value by
the one-bit so that the added current address becomes a top address of the
ring-buffex, for which the memory space is ensured, thereby calculating the
top address of the ring~buffer as the object to the filter process.
PREFERRED EMBOD1MEN'I' A first embodiment according to the present
invention will be described in detail with reference to the drawings. b,IG.
5 is a block diagram illustrative of a configuration of a data addressing
unit and a data memory space used in a digital sigaal processor in a novel
filter-processes in a first embodiment in accordance with the present
invention. A data memory space 101 is connected to a data bus 102
independent from a main bus 101 for the purpose of parallel processings for
operations and data access. The data me~nnory space 101 has a ring-buffer
103 terminated with a top 104. and an end 105. A data addressing unit 106
has a module register 108, a data pointer register 1.07 and an arithmetic
and logic unit 109. The data pointer register 107 is also connected to the
data memory space 101,   12 AUG 2002 19 so that the data pointer register
107 serves as an exclusive register for the data access to the data memory
space 101. The arithmetic and logic unit 109 is connected to the data
pointer register 107, so that after the data access, then a value of the
data pointer register 107 is sent to the arithmetic and logic unit 109, so
that the value is automatically subjected to an automatic address add
operation by the arithmetic and logic unit 109. The module register l08 is
connected to a main bus 110. The data pointer register 107 is also
connected to the main bus 110. '1~he arithmetic and logic unit 109 is
connected to the module register 108. The module register 108 stores ring
buffer sizes of the ring buffers. The arithmetic and logic unit 109
conipaxes the added value with a value of the module register 108. if the
added value exceeds the value of the module register 108; then the value of
the data pointer register 107 is xeturned to the top 104 of the ringbuffer
103, provided that a hardware restriction makes it necessary that the
address of the top 104 of the ring-buffer 103 is zero in low bit number
necessary for representing the buffer size by the module register 108. For
example, if the ring-buffer size is 8 words, the necessary bit number for
representation is 5 bi ts, for which reason five lower bits of tl~e address
of the top 104 of the ring-buffer 103 is zero. It is impossible that the
buffer size is zero, for which xeason zero is considered to be buffer size
1. In this case, the necessary bit number for representing the buffer size
8 is 4 bits. Operations of the filter processes for processing a single
filter Will hereinafter be described with reference to FIGS. 6 and 7. FIG.
6 is a flow chart illustrative of a novel operation of the filter
pxocessings, wherein   12 AUG 2002 20 a single filter uses a single
ring-buffer, in a first embodiment in accordance with the present
invention. FIG. 7 is a flow chart illustrative of a novel operation of
calculation of a ring-buffer address involved in the fxltcr processings of
FIG. 6. In a step S200, a current address is set at a top of a data region
of a memory for placing a ring-buffer data thereat for initialization. 



In a step S201, a top address of the ring-buffer as an object of the
filter-process is calculated in the following processes shown in FIG. 7. In
a step S301, a decrement is made to the buffer size of the ring buffer as
the object of the filter-process. In a step S302, on the basis of the value
obtained above, a left shift number, where non-zero bit is MSB, is
calculated by a normalization instruction of the digital signal processor.
In. a step S303, the above calculated left shift number is subtracted from
the bit number corresponding to a register width in order to obtain the
necessary bit number for representing the ring-buffer size. In a step S304,
a numerical "1" is shifted in left direction by the necessary bit number
for representing the ring-buffer size. In a step S305, the above shifted
value is subjected to the decrement so that bits corresponding to the above
necessary bit number from the L"SB side are made into 1 to calculate a mask
data as a mask value. In a step S306, a current address in the data memory
space is masked by the above mask data.   12 AUG 2002 21 In a step S307, it
is confirmed whether or not the masked address is 0. If the masked address
is 0, then the process will enter into a step S308. If the masked address
is not 0, then the process will enter into a step S309. In a step S308,
since the masked address is 0, then the above current address becomes a top
address of the ring-buffer, for which the memory space is ensured, thereby
calculating the top address of the ring buffer as the object to the filter
process. 



In a step S309, since the masked address is not 0, then for the current
address, bits corresponding to the above mask value become 0 and further
the current address is added with a value obtained by increment to the mask
value by the one-bit so that the added current address becomes a top
address of the ring-buffer, for which the memory space is ensured, thereby
calculating the top address of the ring-buffer as the object to the filter
process. In the step S201, the calculated top address is set in the ring
buffer address. In the step S202, there is ensured a memory space
coz~responding to the ring-buffer size from the calculated top address. In
the step S203, the ring-buffer size is set in the ring-buffer register. In
the step S204, the filter-process is carried out. In the step 5205, if the
ring-buffer data are no longer necessary after the filter-process has been
carried out, then there is released the secured memory space for the
ring-buffer.   ~ 2 AUG 202 22 in the above process for ensuring the memory
space, the top address to be ensured is added with the size to be ensured
in order to renew the current address for the next cycle, whilst
non-renewed cutxent address is stored. In the above process for releasing
the memory space, the stored non-renewed current address is a 'tzlized to
be renewed into the top of the memory space to be released. It is also
possible to store the buffer size in place of the current address.
Operations of the filter processes for processing two filters will
hereinafter be described with reference to FIGS. 8 and 9. FIG. 8 is a flow
chart illustrative of a novel operation of the filter processings, wherein
two filter use two ring-buffers in accordance with the present invention.
p'IG. 9 is a memory map illustrative of the novel process for two filters
of FIG. 8. The following descriptions will be made under the following
conditions. In the filter 1, the ring-buffers "A" and "B" are processed.
The ring-buffer "A" varies in the range of size from 10 to 20. In the
followings, the size is assumed to be 10. The ring-buffer `B" varies in the
range of size from 40 to 80. In the followings, the size is assumed to be
80. In the filter 2, the ring-buffer "C" and "B" is processed. The size is
assumed to be Z0. In a step S200, a current address is set at a top of a
data region of a memory for placing a ring-buffer data thereat for
initialization. In a step S401, a top address of the ring-buffer "A" as an
object of the alter-1-process is calculated in the following processes
shown in FrG. 7. In a step S301, a decrement is made to the buffer size of
the ring   ~ 2 AUG 20p2 23 buffer "A" as the object of the
filter-1-process. 



In a step S302, on the basis of the value obtained above, a left shift
number, where non-zero bit is MSB, is calculated by a normalization
instruction of the digital signal processor. In a step 5303, the above
calculated left shift number is subtracted from the bit number
corresponding to a register Width in order to obtain the necessary bit
number for representing the first ring-buffer size of the ring-buffer "A".
xn a step S304, a numerical "~" is shifted in left direction by the
necessary bit number for representing the first zing-buffer size of the
ring buffer "A". In a step S305, the above shifted value is subjected to
the decrement so that bits corresponding to the above necessary bit number
from the L.SB side are made into 1 to calculate a mask data as a mask
value. In a step S306, a current address in the data memory space is masked
by the above mask data. Xa a step S307, it is confimred whether or not the
masked address is 0. If the masked address is 0, then the process will
enter into a step S308. If the masked address is not 0, then the process
will enter into a step S309. In a step S308, since the masked address is 0,
thea the above current address becomes a top address of the ring-buffer,
for which the memory space "A" is ensured, thereby calculating the top
address of the ring-buffer "A" as the object to the filter process.   12 A
U G 2002 24 In a step S309, since the masked address is not 0, then for the
current address, bits corresponding to the above mask value become 0 and
further the current address is added with a value obtained by increment to
the mask value by the one-bit so that the added current address becomes a
top address of the ring-buffer "A", for which the memory space "A" is
ensured, thereby calculating the top address of the ring-buffer "A" as the
object to the filter process. 



In the step 5401, the calculated top address of the ring-buffer "A" is set
in the ring-buffer address. In the step 5402, there is ensured a memory
space "A" corresponding to the ring-buffer size from the calculated top
address of the ring-buffer "A". 'The current address is set in the next to
the ring-buffer size. In the step S403, the ring-buffer size of the
ring-buffer "A" is set in the ring-buffer register. In a step S404, a top
address of the ring-buffer "B" as an object of the filter-1-process is
calculated in the following processes shown in FIGr. 7. In a step S301, a
decrement is made to the buffer size of the ring buffer "B" as the object
of the hater-1-process. In a step S302, on the basis of the value obtained
above, a left shift number, where non-zero bit is MSB, is calculated by a
normalisation instruction of the digital signal processor. !n a step S303,
the above calculated 1et shift number is   12 AUG 2002 25 subtracted from
the bit number corresponding to a register width in order to obtain the
necessary bit number for representing the second ring-buffer size of the
ring-buffer "B". In a step S304, a numerical "1" is shifted is Ieft
direction by the necessary bit number for represcriting the second
ring-bufFex size of the ring-buffer `B". In a step S305, the above shifted
value is subjected to the decrement so that bits corresponding to the above
necessary bit number 



from the LSB side are made into 1 to calculate a mask data as a mask value.
In a step S306, a current address in the data memory space is masked by the
above mask data. In a step S307, it is confirmed whether or not the masked
address is 0. If the masked address is 0, then the process will enter into
a step S308. If the masked address is not 0, then the process will enter
into a step S309. In a step S308, since the masked address is 0, then the
above current address becomes a top address of the ring-buffer, for which
the memory space `B" is ensured, thereby calculating the top address of the
ring-buffer `B" as the object to the filter process. In a step S309, since
the masked address is not 0, then for the current address, bits
corresponding to the above mask value become 0 aad further the current
address is added with a value obtained by increment to the mask value by
the one-bit so that the added current address becomes a top address of the
ring-buffer "B", for which the memory space "B" is   1 2 AU G 2'002 26
ensured, thereby calculating the top address of the ring-buffer "B" as the
object to the ftlter process. 'In the step S404, the calculated top address
of the ring-buffer "B" is set in the ring-buffer address. In the step
54.05, there is ensured a memory space "B" corresponding to the ring-buffer
size from the calculated top address of the rang-buffer "B". The current
address is set in the next to the ring-buffex size. In the step 540b, the
ring-buffer size of the ring-buffer `B" is set in the ring-buffer register.
In the step S407, the i~xltcr-2-process for processing the alter ~ is
carried out with reference to the ring-buffers "A" and "B". 



In the step S408, if the ring-buffer data of the ring-buffer "A" are no
longer necessary after the filter-process has been carried out, then there
is released the secured memory space "A" for the ring-buffer "A". In the
step 5409, if the ring-buffer data of the zing-buffer `B" are no longer
necessary after the filter-process has been carried out, then there is
released the secured memory space `B" for the ring-buffer `B". In a step
5410, a top address of the ring-buffer "C" as as object of the
filter-2-process is calculated in the following processes shown in F1G. 7.
In a step S301, a decrement is made to the buffer size of the ring buffer
"C" as the object of the filter-2-process. In a step S302, on the basis of
the value obtained above, a left   ~ 2 au o zoo2 27 shift number, where
non-zero bit is 1VISB, is calculated by a normalization instruction of the
digital signal processor. In a step S303, the above calculated left shift
number is subtracted from the bit number corresponding to a register width
in order to obtain the necessary bit number for representing the third
ring-buffer size of the ring-buffer "C". In a step S304, a numerical "1" is
shifted in left direction by the necessary bit number for representing the
third ring-buffer size of the ring buffer "C". In a step S305, the above
shifted value is subjected to the decrement so that bits corresponding to
the above nccessaxy bit number from the IrSB side are trade into 1 to
calculate a mask data as a mask value. 



In a step S306, a current address in the data memory space is masked by the
above mask data. In a step S307, it is confrnncd whether ox not the masked
address is 0. If the masked address is 0, then the process will enter into
a step S308. If the masked address is not 0, then the process will enter
into a step S309. In a step S308, since the masked address is 0, then the
above current address becomes a top address of the ring-buffer, for which
the memory space "C" is ensured, thereby calculating the top address of the
ring-buffer "C" as the object to the filter process. In a step S309, since
the masked address is not 0, then for the current address, bits
corresponding to the above mask value become 0 and   1 2 AU G 2002 28
further the current address is added with a value obtained by increment to
the mask value by the one-bit so that the added content address becomes a
top address of the ring-buffer "C", for which the memory space "C" is
ensured, thereby calculating the top address of the ring-buffex "C" as the
object to the filter process. In the step 5410, the calculated top address
of the ring-buffer "C" is set in the ring-buffer address. xn the step 5411,
there is ensured a memory space "C" corresponding to the ring-buffer size
from the calculated top address of the ring-buffer "C". The current address
is set in the next to the ring-buffer size. In the step 5412, the
ring-buffer size of the ring-buffer "C" is set in the ring-buffex register.
In the step 5413, the filter-2-process for processing the filter 2 is
carried out with reference to the ring-buffer "C". Xn the step 5414, if the
ring-buffer data of the ring-buffer "C" are no longer necessary after the
filter-process has been carried out, then there is released the secuxed
memory space "C" for the ring-buffer "C". 



The top address of the ring-buffer is calculated to actively ensure and
release the memory space to prevent ertsuri.ag the unnecessary memory
space, thereby improving the efficiency in use of the memory space. The
above present invention provides the following effects. The test effect is
to improve the memory efficiency. In the prior art, the memory space
corrESponding to the   1 ?. AU G 2002 29 maximum value of the ring-buffer
is fixedly ensured even atcr the ensured memory space has become no longer
necessary. In accordance with the present invention, however, after the
ensured memory space becomes unnecessary, the unnecessary memory space is
released so that substantially tto buffer region in non-use is present. wth
reference to FIGS. 4 and 9 processing the two filters, the size in the
prior art is as follows. Memory "A" (20) + memory `B" (80) + rtaemory "C"
(20) =120 By contrast, in accordance with the present invention, the size
is as follows. Memory "A" (10) + memory "B" (80) = 90 Namely, the present
invention provides 25% reductiton in the used size. The above comparison is
simple example. Xf a large number o the ring-buffers are used and variation
in size of the ring-buffers is large, then the effect of the present
invention for reducing the ring-buffer size is more remarkable. The second
effect of the present invention is to allow shortening the necessary time
period for development to the filter-process program. The calculation of
the address of the ring-buffer and ensuring the memory space are made by
the programs. The filter-designer is allowed to design the filter processes
without considering the memory layout of the ringbuffer. Further, it is
allowed that the data for the ring buffers and other data co-exist in the
single data region, ~uvhcreby making it convenience fox the 



1 2 AU G 2fl0~ 30 memory maaagement. Whereas modifications of the present
invention will be apparent to a person having ordinary skill in the art, to
which the invention pcrtai~s, it is to be understood that embodiments as
shown and described by way of 5 illustrations are by no means intended to
be considered in a limiting sense. Accordingly, it is to be intended to
cover by clairrts all modifications which fall within the spirit and scope
of the present invention.   12 AU G 2002 -31 What is claimed is: 1. A
method of processing at least one filter by ensuring a ring-buffer memory
space in a digital signal processor, wherein a single filter is processed,
said method comprising the steps of: setting a current address at a top of
a data region in said ring-buffer memory space for placement of ring-buffer
data to carry out an initialization; calculating a top address of a
ring-buffer as an object for said filter-process to calculate a ring-buffer
address; setting said calculated top address at said calculated ring-buffer
address; ensuring said ring-buffer memory space corresponding to a
ring-buffer size from said top address of said ring-buffer; setting said
ring-buffer size in a ring-buffer register; carrying out said
filter-process; and releasing said ring-buffer memory space if said
ring-buffer data stored in 



said ring-buffer memory space becomes no longer necessary after said
filter-process. 2. The method as claimed in claim 1, wherein said step of
calculating said ring-buffer address comprises the steps of: carrying out a
decrement to said buffer size of said ring-buffer as an object of said
filter-process; executing calculation of a left shift number, where
non-zero bit is MSB, on the basis of a value of said buffer size in
accordance with a normalization instruction of said digital signal
processor; subtracting said left shift number from a bit number
corresponding to a register width in order to obtain a necessary bit number
for representing said ring buffer size; shifting a numerical "1" in a left
direction by said necessary bit number for representing said ring-buffer
size; subjecting said shifted value to a decrement so that bits
corresponding to said necessary bit number from an LSB side are made into 1
to calculate mask data as mask values;   1 2 AU G 2'002 -32 masking said
current address in a data memory space by said mask data; and confirming
whether or not said masked address is 0, and if said masked address is 0,
then said current address becomes said top address of said ring-buffer, for
which said memory space is ensured, thereby calculating said top address of
said ring-buffer as said obj ect to said filter process, and if said masked
address is not 0, then for said current address, bits corresponding to the
above mask value become 0 and further said current address is added with a
value obtained by increment to said mask value by the one-bit so that said
added current address becomes said top address of said ring-buffer, for
which said memory space is ensured, thereby calculating said top address of
said ring-buffer as said object to said filter process. 3. A method of
processing at least one filter by ensuring a ring-buffer memory space in a
digital signal processor, wherein first and second filters are processed,
said method comprising the steps of: setting a current address at a top of
a data region in said ring-buffer memory space for placement of ring-buffer
data to carry out an initialization; calculating a first top address of a
first ring-buffer as a first object for a first filter-process to calculate
a first ring-buffer address; address; 



setting said calculated first top address at said calculated first
ring-buffer ensuring a first ring-buffer memory space corresponding to a
first ring buffer size from said first top address of said first
ring-buffer; setting said first ring-buffer size in a first ring-buffer
register; calculating a second top address of a second ring-buffer as said
first object for said first filter-process to calculate a second
ring-buffer address; setting said calculated second top address at said
calculated second ring buffer address; ensuring a second ring-buffer memory
space corresponding to a second ring-buffer size from said second top
address of said second ring-buffer; setting said second ring-buffer size in
a second ring-buffer register; carrying out said first filter-process; and
1 Z AU G 20~ -33 releasing said first and second ring-buffer memory spaces
if said first and second ring-buffer data in said first and second
ring-buffer memory spaces become no longer necessary after said first
filter-process to renew a current address; calculating a third top address
of a third ring-buffer as a second obj ect for a second filter-process to
calculate a third ring-buffer address; setting said calculated third top
address at said calculated third ring-buffer address; ensuring a third
ring-buffer memory space corresponding to a third ring buffer size from
said third top address of said third ring-buffer; setting said third
ring-buffer size in a third ring-buffer register; carrying out said second
filter-process; and releasing said third ring-buffer memory space if said
third ring-buffer data in said third ring-buffer memory space become no
longer necessary after said second filter-process to renew the current
address. 



4. The method as claimed in claim 3, wherein each of said steps of
calculating said first, second and third ring-buffer addresses comprises
the steps of: carrying out a decrement to a buffer size of a ring-buffer as
an obj ect of a filter-process; executing calculation of a left shift
number, where non-zero bit is MSB, on the basis of a value of said buffer
size in accordance with a normalization instruction of a digital signal
processor; subtracting said left shift number from a bit number
corresponding to a register width in order to obtain a necessary bit number
for representing said ring buffer size; shifting a numerical "1" in a left
direction by said necessary bit number for representing said ring-buffer
size; subj ecting said shifted value to a decrement so that bits
corresponding to said necessary bit number from an LSB side are made into 1
to calculate mask data as mask values; masking a current address in a data
memory space by said mask data; and   1 2 AU G 2'0~ -34 confirming whether
or not said masked address is 0, and if said masked address is 0, then said
current address becomes a top address of said ring-buffer, for which said
memory space is ensured, thereby calculating a top address of said
ringbuffer as said object to said filter process, and if said masked
address is not 0, then for said current address, bits corresponding to the
above mask value become 0 and further said current address is added with a
value obtained by increment to said mask value by the one-bit so that said
added current address becomes a top address of said ring-buffer, for which
said memory space is ensured, thereby calculating said top address of said
ring-buffer as said object to said filter process. 5. A system for
processing at least one filter by ensuring a ring-buffer memory space in a
digital signal processor, wherein a single filter is processed by said
system, said system comprising: means for setting a current address at a
top of a data region in said ring buffer memory space for placement of
ring-buffer data to carry out an initialization; means for calculating a
top address of a ring-buffer as an object for said filter-process to
calculate a ring-buffer address; address; means for setting said calculated
top address at said calculated ring-buffer means for ensuring said
ring-buffer memory space corresponding to a ring 



buffer size from said top address of said ring-buffer; means for setting
said ring-buffer size in a ring-buffer register; means for carrying out
said filter-process; and means for releasing said ring-buffer memory space
if said ring-buffer data in said ring-buffer memory space becomes no longer
necessary after said filter-process. 6. The system as claimed in claim 5,
wherein said means for calculating said ring-buffer address further
comprises: means for carrying out a decrement to said buffer size of said
ring-buffer as an object of said filter-process;   1 2 AUG 2002 -35 means
for executing calculation of a left shift number, where non-zero bit is
MSB, on the basis of a value of said buffer size in accordance with a
normalization instruction of said digital signal processor; means for
subtracting said left shift number from a bit number corresponding to a
register width in order to obtain a necessary bit number for representing
said ring-buffer size; means for shifting a numerical "1" in a left
direction by said necessary bit number for representing said ring-buffer
size; means for subjecting said shifted value to a decrement so that bits
corresponding to said necessary bit number from an LSB side are made into 1
to calculate mask data as mask values; means for masking said current
address in a data memory space by said mask data; and means for confirming
whether or not said masked address is 0, and if said masked address is 0,
then said current address becomes said top address of said ringbuffer, for
which said memory space is ensured, thereby calculating said top address of
said ring-buffer as said object to said filter process, and if said masked
address is not 0, then for said current address, bits corresponding to the
above mask value become 0 and further said current address is added with a
value obtained by increment to said mask value by the one-bit so that said
added current address becomes said top address of said ring-buffer, for
which said memory space is ensured, thereby calculating said top address of
said ring-buffer as said object to said filter process. 7. A system for
processing at least one filter by ensuring a ring-buffer memory space in a
digital signal processor, wherein first and second filters are processed by
said system, said system comprising: 



means for setting a current address at a top of a data region in said ring
buffer memory space for placement of ring-buffer data to carry out an
initialization; means for calculating a first top address of a first
ring-buffer as a first object for a first filter-process to calculate a
first ring-buffer address;   1 2 AU G 2002 -36 means for setting said
calculated first top address at said calculated first ring-buffer address;
means for ensuring a first ring-buffer memory space corresponding to a
first ring-buffer size from said first top address of said first
ring-buffer; means for setting said first ring-buffer size in a first
ring-buffer register; means for calculating a second top address of a
second ring-buffer as said first object for said first filter-process to
calculate a second ring-buffer address; means for setting said calculated
second top address at said calculated second ring-buffer address; means for
ensuring a second ring-buffer memory space corresponding to a second
ring-buffer size from said second top address of said second ring-buffer;
means for setting said second ring-buffer size in a second ring-buffer
register; means for carrying out said first filter-process; and means for
releasing said first and second ring-buffer memory spaces if said first and
second ring-buffer data in said first and second ring-buffer memory spaces
become no longer necessary after said first filter-process to renew a
current address; means for calculating a third top address of a third
ring-buffer as a second object for a second filter-process to calculate a
third ring-buffer address; means for setting said calculated third top
address at said calculated third ring-buffer address; means for ensuring a
third ring-buffer memory space corresponding to a third ring-buffer size
from said third top address of said third ring-buffer; means for setting
said third ring-buffer size in a third ring-buffer register; means for
carrying out said second filter-process; and 



means for releasing said third ring-buffer memory space if said third ring
buffer data in said third ring-buffer memory space become no longer
necessary after said second filter-process to renew the current address. 8.
The system as claimed in claim 7, wherein each of said means for
calculating said first, second and third ring-buffer addresses further
comprises:   ~ 2 AU G 2002 -37 means for carrying out a decrement to a
buffer size of a ring-buffer as an object of a filter-process; means for
executing calculation of a left shift number, where non-zero bit is MSB, on
the basis of a value of said buffer size in accordance with a normalization
instruction of a digital signal processor; means for subtracting said left
shift number from a bit number corresponding to a register width in order
to obtain a necessary bit number for representing said ring-buffer size;
means for shifting a numerical "1" in a left direction by said necessary
bit number for representing said ring-buffer size; means for subjecting
said shifted value to a decrement so that bits corresponding to said
necessary bit number from an LSB side are made into 1 to calculate mask
data as mask values; means for masking a current address in a data memory
space by said mask data; and means for confirming whether or not said
masked address is 0, and if said masked address is 0, then said current
address becomes a top address of said ringbuffer, for which said memory
space is ensured, thereby calculating a top address of said ring-buffer as
said object to said filter process, and if said masked address is not 0,
then for said current address, bits corresponding to the above mask value
become 0 and further said current address is added with a value obtained by
increment to said mask value by the one-bit so that said added current
address becomes a top address of said ring-buffer, for which said memory
space is ensured, thereby calculating said top address of said ring-buffer
as said object to said filter process. 9. A storage medium for storing a
computer-readable program for processing at least one filter by ensuring a
ring-buffer memory space in a digital signal processor, wherein a single
filter is processed, said program comprising the steps of: setting a
current address at a top of a data region in said ring-buffer memory space
for placement of ring-buffer data to carry out an initialization;
calculating a top address of a ring-buffer as an object for said
filter-process to calculate a ring-buffer address;   12 AUG 2U02 -38 



setting said calculated top address at said calculated ring-buffer address;
ensuring said ring-buffer memory space corresponding to a ring-buffer size
from said top address of said ring-buffer; setting said ring-buffer size in
a ring-buffer register; carrying out said filter-process; and releasing
said ring-buffer memory space if said ring-buffer data in said ring buffer
memory space becomes no longer necessary after said filter-process. 10. The
storage medium as claimed in claim 9, wherein said step of calculating said
ring-buffer address comprises the steps of: carrying out a decrement to
said buffer size of said ring-buffer as an object of said filter-process;
executing calculation of a left shift number, where non-zero bit is MSB, on
the basis of a value of said buffer size in accordance with a normalization
instruction of said digital signal processor; subtracting said left shift
number from a bit number corresponding to a register width in order to
obtain a necessary bit number for representing said ring buffer size;
shifting a numerical "1" in a left direction by said necessary bit number
for representing said ring-buffer size; subj ecting said shifted value to a
decrement so that bits corresponding to said necessary bit number from an
LSB side are made into 1 to calculate mask data as mask values; masking
said current address in a data memory space by said mask data; and
confirming whether or not said masked address is 0, and if said masked
address is 0, then said current address becomes said top address of said
ring-buffer, for which said memory space is ensured, thereby calculating
said top address of said ring-buffer as said object to said filter process,
and if said masked address is not 0, then for said current address, bits
corresponding to the above mask value become 0 and further said current
address is added with a value obtained by increment to said mask value by
the one-bit so that said added current address becomes said top   1 2 AU G
2~~~ -39 



address of said ring-buffer, for which said memory space is ensured,
thereby calculating said top address of said ring-buffer as said object to
said filter process. 11. A storage medium for storing a computer-readable
program for processing at least one filter by ensuring a ring-buffer memory
space in a digital signal processor, wherein first and second filters are
processed, said program comprising the steps of: setting a current address
at a top of a data region in said ring-buffer memory space for placement of
ring-buffer data to carry out an initialization; calculating a first top
address of a first ring-buffer as a first object for a first filter-process
to calculate a first ring-buffer address; setting said calculated first top
address at said calculated first ring-buffer address; ensuring a first
ring-buffer memory space corresponding to a first ringbuffer size from said
first top address of said first ring-buffer; setting said first ring-buffer
size in a first ring-buffer register; calculating a second top address of a
second ring-buffer as said first object for said first filter-process to
calculate a second ring-buffer address; setting said calculated second top
address at said calculated second ring buffer address; ensuring a second
ring-buffer memory space corresponding to a second ring-buffer size from
said second top address of said second ring-buffer; setting said second
ring-buffer size in a second ring-buffer register; carrying out said first
filter-process; and releasing said first and second ring-buffer memory
spaces if said first and second ring-buffer data in said first and second
ring-buffer memory spaces become no longer necessary after said first
filter-process to renew a current address; calculating a third top address
of a third ring-buffer as a second object for a second filter-process to
calculate a third ring-buffer address; setting said calculated third top
address at said calculated third ring-buffer address;   12 AU G 2002 -40
ensuring a third ring-buffer memory space corresponding to a third ring
buffer size from said third top address of said third ring-buffer; setting
said third ring-buffer size in a third ring-buffer register; carrying out
said second filter-process; and releasing said third ring-buffer memory
space if said third ring-buffer data in said third ring-buffer memory space
become no longer necessary after said second 



filter-process to renew the current address. 12. The storage medium as
claimed in claim 11, wherein each of said steps of calculating said first,
second and third ring-buffer addresses comprises the steps of: carrying out
a decrement to a buffer size of a ring-buffer as an object of a
filter-process; executing calculation of a left shift number, where
non-zero bit is MSB, on the basis of a value of said buffer size in
accordance with a normalization instruction of a digital signal processor;
subtracting said left shift number from a bit number corresponding to a
register width in order to obtain a necessary bit number for representing
said ring buffer size; shifting a numerical "1" in a left direction by said
necessary bit number for representing said ring-buffer size; subj ecting
said shifted value to a decrement so that bits corresponding to said
necessary bit number from an LSB side are made into 1 to calculate mask
data as mask values; masking a current address in a data memory space by
said mask data; and confirming whether or not said masked address is 0, and
if said masked address is 0, then said current address becomes a top
address of said ring-buffer, for which said memory space is ensured,
thereby calculating a top address of said ringbuffer as said object to said
filter process, and if said masked address is not 0, then for said current
address, bits corresponding to the above mask value become 0 and further
said current address is added with a value obtained by increment to said
mask value by the one-bit so that said added current address becomes a top
address of said   12 AU G 2flQ~. -41  ring-buffer, for which said memory
space is ensured, thereby calculating said top address of said ring-buffer
as said object to said filter process. .AE.As,.As l.A
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