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MB'IHOD AND SYSTEM FOR FILTER-PROCESSING . 

BY ENSURING A MEMORY SPACE FORARlNG-BUFFBR 

IN DIGITAL SIGNAL PROCESSOR 

BACKGROUND OF THE rnvBNTION 

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 tecent rapid growth, digital 

signal processors are frequently used for filter-process~ in general with 

multiple functions. For example, a code excited linear prediction (CEL) 

processing as a voice compression processing is carried out by a ptediction 

processing. For the puipose of the pre.diction processing, an encoder 

includes an algorithm of a decoder as a sub-set. fut which reason a large 

number of filter-processings are commonly used. A plurality of size­

different data tables are often referred in a single exclusive filter processing 

routine. As plural multimedia processings are performed on a real time 

operating system, it is necessary for efficiently using a limited memory 

resource to execute ac..tive operations of ensuring and releasing memory 

spaces during program operation~. 

The conventional filter processings will be described with 
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reference to the drawing. FIG. 1 is a block diagnun Ulustxative of a 

configutation of a data addressing unit and a data memory space used in a 

digital signal 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 pointer register 107 and an arithmetic and logic unit 

109. The module register 108 is connected to a main bus 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 tcgister 107. The data pointer register 107 is also cwmected to a 

data memory space 101. The data memory space 101 has a ring-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 filter proccssings will hereinafter be described 

with reference to FJO. 2. 

In a 1bst step S601. an address for the top 104 of the ring buffer 

103 as the object of the f'tlter-process is set in the d~ta pointer register 107, 

wherein tl~e address for the top 104 of the ring buffer 103 has low bits of 

zero in the bit number necessmy for representing buffer size. In the prior art, 

the address of the top 104 of the .ring-buffer 103 is not actively determined 

in the filter-processing. A fixed address is used which has been allocated by 

a designer for the filter-processing. 

In a second step S203, a buffer size of the ring-buffer is set m the 

ring-buffer register 108. 

In a third step S204, a filter-processing is camed out by 
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sequential accesses to the ring-buffers 103. Even, during the filter­

processing, a value of the data pointer tegister 107 for access to the ring­

buffer 103 is subjected to an automatic adding operation for the address 

whereby the value of the data pointer register 107 is beyond the end 105 of 

the ring-buffer 103, then an adjustmant to the address is always made by 

the ring buffer register 108 and the arithmetic and 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 two filters of FIO. 3. 

In a first step 8701, as a top address of a first ring~buffer "N', a 

fixed address allocated by the filter designer is set. 

Jn a second step S403, a buffer size of the fiTSt 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 stq> 5406, a buffer size of the second ring-buffer i'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 "N' are not 

used for the filter 1. Notwithstanding, the ring.buffer "C:' and the parts 10-

20 of the ring-buffer •'A" are ensured for processing the filter 1. 

Accordingly, not only use memory spaces but also non-use memory spaces 

are ensuted to conespond to the maximum value of the buffer. The non-use 
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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 filer 2 is processed. The ring-buffers "B" 

and "C'' are not used for processing the filter 2. Notwithstanding, the ring­

buffers "B" and uc• are ensured for processing the filter 1. According.ly, 

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 memoxy 

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 tbe 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 me'ltlOI)' space will remain ensured even after the 

filter-process. The memory spac:e 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 p1ucessor, the low bit of the 

address for the top of the ring buffer ls zero in the bit number necessary for 

representing buffer size. The calculation of those addresses is made by the 
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·filter-designer for every ring-buffers so as to place the ring-buffers at fixed 

rlng~buffer addresses. 

In the above circumstances, it had been required to develop a 

novel method and a system for filter-processing by ensuring a memory 

space for a ring .. buffer free from the above problem. 

SUMMARY OF mE INVENTION 

Accordingly, it is an object of the present invention to provide a 

novel method for filter-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 memoiy 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 DESCRIPTION OF'IHE DRAWINGS 

Preferred embodiments according to the present invention will be 
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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 in a digital signal processor. 

FIG. 2 is a flow chart illustxati.ve of a conventional operation of 

the tilter processings. 

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 two filters of FIG. 3. 

FIG. 5 is a block diagram illustrative of a configuration of a data 

addressing unit and a data memory space used in a digital signal 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 oftbe 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 rlDg-buffer address involved in the filter processings of FIG. 

6. 

FIG. 8 is a flow chart illustrative of a novel operation of the filter 

ptocessings, 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 PIG~ 8 . 
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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 ring·buffer data stored in the ring-buffer memory 

space becomes no longer necessary after a filter-process is canicd out, the 

ring-buffer memory space is released. 

It is preferable that a single filter is processes, 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 object for a 

filter-process to calculate a ring-buffer address ; setting the calculated top 

addtcss 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 th~ ring-buffer memory space if 

the ring-buffer data becomes no longet 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, whete non-zero bit is MSB, on the basis of a value of the 

buffer size in accordance with a normalization instruc:tion of a digital signal 

processor ; subtracting the left shift number from a bit number 
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corresponding to a register width in order to obtain a necessary bit number 

for representing the ring-buffer size ; shifting a numerical "l,, in a left 

direction by the necessaty bit number for representing the ring-buffer size ; 

subjecting the shifted value to a decrement so that bits couesponding to the 

necessaiy bit number from an I..SB 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 confinning whether or not the masked address is O, 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-bu.ffcr as the object to the filter 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 cuuent address becomes a top address of the 

ring-buffet, for 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 are processed, and 

the method compnscs 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 ring­

buffer as a first object fo1 a first filter-process to calculate a first ring-buffer 

address ; setting the calculated first top address at the calculated titst ring­

buffer addres.4; : ensuring a first ring-buffer memory space corresponding to 

a fust ring-buffer size from the first top address of the fust ring-buffer ; 
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setting the first ring-buffer size in a fitst 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 second ring-buffer ; 

setting the second ring-buffer size in a second ring-buffer register; carryiug 

out a first filter-process ; and releasing the first and second ring-buffer 

memory spaces if the fitSt and second ring-buffer data become no longer 

necessary after the 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 the 

calculated third top address at the calculated third ring-buffer address ; 

ensuring a thitd ring-buffer memory space corresponding to a third ring­

buffer size from th.e 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 thitd 

ring-buffer data become no longer necessary after the second filter-process 

to renew the current addre~. 

lt is also preferable that each of the steps of calculating the first, 

second and third ring-buffer addresses comprises the steps of : carrying out 

a deaement 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 
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insttuction 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 "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 nec.essacy bit number from an 

I.SB side are made into 1 to calculate mask data as mask values ; masking a 

cunent address in a data memory space by the mask data ; and confirming 

whether or not the masked address is 0, and if the masked address is 0, tben 

the current address becomes a top address of the ri.ng~buffcr, for which the 

memory space is ensured, thereby calculating a top address of the ring­

buffer as the object to the filtet process, and if the masked address is not 0, 

then for the CUirent address,, bits co:rresponding to the above mask value 

become 0 and further the current addtess 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 fiiter process .. 

The second present invention provides a system for processing at 

least a filter by ensuring a ring-buffe: memory space in a digital signal 

processor, wherein the system has an element for releasing the ring-buffer 

memory space if ring-buffet data stored in the ring-buffer memory space 

become$ no longer necessary after a filter~process is canied out. 

It is preferable that a single filter is processes by the system, and 
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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 cany 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 filter-process ; and an element for releasing the 

ring-buffer memory space if the ring-buffer data becomes no longer 

necessary after the filter-process. 

It is further preferable that the element for calculating the ring­

buffer address funheT 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 wlth a normalization 

instruction of a digital signal processor ; an clement for subtracting the left 

shift nlllllber from a bit number corresponding to a register width in order 

to obtain a necessary bit number for representing the ring .. buffcr size ; an 

clement· for shifting a numerical "l" in a left clitection by the necessary bit 

number for representing the ring-buffer size ; an clement for subjecting the 

shifted value to a decrement so that bits corresponding to the necessary bit 

numbet 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 
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by the mask data ; and an element fot confirming whether or not the 

masked· address is 0, and if the masked address is O, 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 filter process, and if the masked address is not 0, then for the 

cunent address, bits corresponding to the above mask value become 0 and 

further the current address is added wicb a value obtained by increment to 

the mask value by the one-bit so that the added current address becomes a 

top ad.dress 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. 

It is also preferable that first and second filters ate processed by 

the system, and the system comprises : an elemcllt for setting a current 

address at a top of a data region in a ring-buffer memory space for 

placement of ring·buff'er 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 fi.tst 

filter-process to calculate a first ring-buffer address ; an element for setting 

the calculated first top address at the calculated first ring-buffer address ; an 

element for enswing a first ring-buffer memory space corresponding to a 

fitst ring-buffer size from the first top address of the fitst 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 first filter-process to calculate a second ring-buffer 

address ; an clement for setting the calculated second top address at the 

li1iiliUr 
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~culated second ring-buffer address ; an elemeut for ensuring a'.,second 
. 

ring-buffer memory space corresponding to a second ring-buffer size from 

the second top adch:ess of the second ring-buffer ; an element for setting the 

second ring .. buffcr size in a second ring-buffer register ; an element fo:r 

carrying out a first f"tlter-process ; and an element for releasing the first and 

second ring-buffer memory spaces if the first and second ting-buffer data 

become no longer necessary after the first filter-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 tbhd 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 ring­

buffer memory space corresponding to a third ring .. buffer size from the 

third top address of the third ring-buffer ; an element for setting the third 

ring-buffer size in a third ring-buffer register ; an element for cmyiDg out a 

second filter-process ; and an element 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 firs~ second and third ring-buffer addresses further comprises : an 

element for cmying 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 shlit number from a bit 
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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 

numerlcal ''l" in a left direction by the necessary bit number for 

representing the ring-buffer sizo ; an element for subjecting the shifted 

value to a decrement so that bits coxresponding to the necessary bit number 

from an lSB side are made into 1 to calculate mask data as mask values; 

an clement for maskmg a current address in a data memory space 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 cunent address 

becomes a top address of the ring-buffer, for which tho memory space is 

ensured, thereby calculating a top address of the ring-buffer as the object to · 

the filter process, and if the masked address is not O, 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 tha~ 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 ting-buffer as the object to the :filte.r 

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 meinory space in a digital signal processor, wherein 

the program releases the ting-buffer memory space if ring-buffer data 

s1orcd in the ring-buffer memory space becomes no longer necessazy after a 

filter-process is carried out 
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It is preferable that a single filter is processes, and the program 

· comprises the steps of : setting a cunent address at a top of a data region in 

a ring-buffer memory space for placement of ring-buffer data to cany 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 

memoyY space corresponding to a ring-buffer size from the top address of 

the ring-buffer ; setting the ring-buffer size in a ring-bufier register ; 

canying out a filter-process ; and releasing the ring-buffer memory space if 

the ring-buffer data becomes no longer necessary after the filter-process. 

It is fu~er preferable that the step of calculating the ring-buffer 

address comprises the steps of : cmying 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 necessaey 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 l to calculate mask 

data as mask values ; masking a current address in a data memory space by 

the mask data : and confi.nning whether or not the masked address is 0, and 

if the masked address is o, then the current address becomes a top address 
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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 filter process, 

and if the masked address is not 0, then for the current address, bits 

conespouding 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. 

It is also preferable that first and second filters arc processed, and 

tbc 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 fust ring­

buffer as a first object for a first filter-process to calculate a first ring-buffer 

address ; setting the calculated first top add1ess at the calculated first ring­

buffcr address ; ensuring a first ring-buffer memory space corresponding to 

a first ring-buffer size from the first top address of the first rlng .. 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-buffet 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 fust and second ring-bu!fer 
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memory spac.es if the fitSt and second ring-buffer data become no longer 

necessary after the 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 the 

calculated third top address at the calculated third ring-buffer address ; 

ensuring a third ring-buffer memory space eonesponding to a third ring­

buffer size f.rom 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-buffet 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 

fitst, second and third ring-buffer addresses comprises the steps of : 

carrying out a decrement to a buffet size of a ring-buffer as an object of a 

filter-pro~s ; 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 "1" ill 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 ftom an 

LSB side are made into 1 to calculate mask data as mask values ; masking a 

current addre~ in a data memory space by the mask data ; and confirming 

liiimmr 
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whether or not the masked address is 0, aod if the masked address is 0, then 

the cumnt 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 filter process, and if the masked address is not 0, 

then for the current address, bits corresponding to the above mask value 

become 0 and futther 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. 

PRBFERRED EMBODIMENT 

A first embodiment according to the present invention will be 

described in detail with reference to the drd.wings. FIG. S is a block 

diagram illustrative of a configlll'ation of a data addressing unit and a data 

JDemory space used in a digital signal 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 memory space 101 has a ring-buffet 103 tenninated with a 

top 104andanend10S. A data addressing unit 106 has a module register 

108, a data pointer register 107 and an arithmetic and logic unit 109. The 

data pointer rcgist~ 107 is also connected to the data memory space 101, 

iliiiU 
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so that the data pointer register 1 fJ/ 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 108 is connected to a main bus 110. !he 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. The module register 108 

stores ring buffer sizes of the ring buffers. The arithmetic and logic unit 

109 compares the added value with a value of the module register 108. If 

the added value exceeds the value of the module register 108:, thon the 

value of the data pointer register 107 is returned to the top 104 of the ring­

buffer 103, provided that a hardware resnictio.n makes it nccessaxy 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 

e~ample, if the ring-buffer size is 8 words, the Decessary bit number for 

representation is 5 bits, for which reason five lower bits of the addteSs of 

the top 104 of the ring-buffer 103 is zero. It is impossible that the buffer 

size is zero, for wtrlch reason 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 chan illustrative of a novel operation of the filter processings~ wherein 

li1i1iiUlT 
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a single filter uses a single ring-buffer, in a first embodiment in accordance 

With the present invention. FIG. 7 is a tlow chart illustrative of a novel 

operation of calculation of a ring-buffer address involved in the ftltcr 

processings of FIG. 6. 

In a step 8200,, a cuirent 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 52017 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

buffcr as the object of the filter-process. 

In a step 5302, on the basis of the value obtained above, a left 

shift number,, whore non-zero bit is MSB, is calculated by a normalization 

instruCtion of the digital signal processor. 

In a step 8303, the above calculated left shift number is 

subttacted from the bit number cozresponding 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 

necessaty bit number for representing the ring-buffer size. 

In a step S30S, 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. 
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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 8308. 

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 

cunent address, bits corresponding to the above mask value become 0 and 

further the cunent 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-buffe.r as the object to the 

filter process. 

In the step 8201, the calculated top address is set in the ring­

buffcr address. 

ln the step 5202,, there is ensured a memory space co1Tesponding 

to the ring-buffet size from the calculated top address. 

In the step S203, the ring-buffer size is set in the ring-buffet 

register. 

In the step S204, the filter-process is ca:cried out. 

In the step S205, if the ring-buff~r data are no lOJlger necessary 

after the filter-process has been carried out, then there is released the 

secured memory space for the ring-buffer. 
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In the above process for ensuring the memory space, the top 

addJess to be ensured is added with the size to be ensured in order to renew 

the cuxrcnt address for the next cycle, whilst non-renewed current address 

is stored. In tbe above proc.ess for releasing the memory space, the stored 

non-renewed current address is utilized to be renewed into the top of the 

memory space to be released. lt 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. FlG. 8 is a flow 

chart illustrative of a novel operation of the filter processings, wherein two 

filter use two ring ... bu:ffers in accordance with the present invention. FIG. 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 ting-buffer 'c: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 20 .. 

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 $401, a top address of the ring-buffer "A" as an object 

of the filter-1-proccss 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-

. ' 
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buffc: "A" as the object of the filtet-1-process. 

In a step S302, on the basis of the value obtained above, a left 

shllt 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 necc:ssary bit number for representing the first ring-buffer size of 

the ring-buffer "A". 

In a step 5304, a numerical "1" is shifted in left direction by the 

necessary bit number for representing the first ring-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 I.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~ 

ln a step S307, it is confinued whether or not the masked address 

is 0. lf 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. 

Jn a step 8308, since the masked address is 0, then the· above 

current address becomes a top address of the ring-buffer, for which the 

memoxy space ''A', is ensured, thereby calculating t.be top address of the 

ring-buffer •'A" as the object to the filter process. 

---- ----
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In a step 8309, since the masked address is not 0, then for the 

current addre~s, 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 S401, the calculated top address of the ring-buffet "N' 

is set in the ring-buffer address. 

In the step S402, there is ensured a memory space "A'' 

corresponding to the ring-buffer sfa:e from the calculated top address of the 

ring·buffer "A". The current address is set in the next to the ting-buffer 

size. 

In the step S403, the ring-buffer size of the rlng-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 FIG. 

7. 

In a step 5301, a decrement is made to the buffe.r size of the ring .. 

blll!er ('B" as the object of the filter-1-process. 

In a step S302, on the basis of the value obtained aboveJ 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 
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subtracted from the bit number corresponding to a register width iD order to 

obtain the necessary bit number for representing the se~nd ring ... buffer size 

of the ring-buffer "B". 

ln a step S304, a numerical u1" is shifted in left direction by the 

necessary bit number for representing the second ring-buffer size of the 

ring-buffer ''B'•. 

In a step S30S, the above shifted value is subjected to the 

decrement so that bits corresponding to the above necessaty 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. 

ln a step 5307, 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 5308. 

If the masked address is not 0, then the proc.ess will enter into a step 8309. 

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 "Bn as the object to the filter process. 

In a step S309, since the masked address is not 0, then for the 

cwrent address, bits corresponding to the abo\'e 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 cwrent addre~ becomes a 

top address of the ring-buffer "B", for which the memory space "B" is 

-----
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ensured, thereby calculating the top e.ddress of the ring-buffer •'B" as the 

object to the filter process. 

In the step $404, the calculated top address of the ring-buffer "B" 

is set in the ring-buffer address. 

In the step 8405, there is ensured a memory space "B" 

corresponding to the ring-buffer si%e from the calcalated top address of the 

ring-buffer "B". The current address is set in tho next to the ring-buffer 

size. 

In the step S406) the ring-buffer size of the rlng .. buffcr "B" is set 

in the ring-buffer register. 

In the step 5407, the filtcr-1-process for processing the filter 1 is 

carried out with reference to the .ring-buffers "A,, and ccBu. 

ln the step S408, if the ring-buffer data of the ring-buffet: "A" arc 

no longer necessary after the filte.r·process bas been canied out then there 

is released tbe secured memory space "A" for the ring-buffer '~". 

In the step 5409, if the ring-buffer data of the ting-buffer "B" are 

uo longer necessary after the filter-process has been carried out, then there 

is released the scaired memory space "811
" for tbe ting--buffer ''B". 

In a step S410, a top address of the ring-buffer uc" as an object 

of the filter-2-process is calculated in the following processes shown in F10. 

7. 

In a step 5301, a decrement is made to the buffer size of the ring­

buffer ''C" as the object of the filtcr-2-proccss. 

In a step S302, on the basis of the value obtained above, a left 

---------Th" 
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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 hi order to 

obtain the necessary bit number for representing the third ring-buffer size 

of the ring~buffcr "C ... 

In a step S304, a numerical "1'1 is shifted m left direction by the 

necessary bit number for representing the third ring-buffer size of the ring­

buf&r "C". 

In a step S30S, 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 ~ess in the data memory space is 

masked by the above mask data. 

In a step S307, it is confinncd whether or not the masked address 

is 0. H the masked address is 0, then the process will enter into a Slep S308. 

If the masked address is not 0, then the process will enter into a step 5309. 

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 5309, since the masked address is not 0, then for the 

current address, bits conesponding to the above mask value become 0 and 
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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 "C", for which the memory space "C11 is · 

ensured, thereby calculating the top address of the ring-buffer "C" as the 

object to the filter process. 

In the step S410, the calculated top address of the ring-buffer "C" 

is set in the ring-buffer address. 

ln the step S411J there is ensured a memory space ccc' 

corresponding to the ring-buffer site from the calculated top address of the 

ring .. buffer "C". The current address is set in tbe next t.o l:he ring-buffer 

size. 

In the step 5412, the ring-buffer size of the ring-buffer "C11 is set 

in the ring .. buffet register. 

In the step S413, the filter .. 2-process for processing the filter 2 is 

carried out with reference to the ring-buffer "C". 

In the step S414, if the ring-buffer data of the ring-buffer .. C" are 

no longer necessary after the :filter-process has been canicd out, then there 

is released the secured memory space "C,, for the ring-buffer "C". 

The top address of the rlng .. bu:ffeI is calculated to actively ensure 

and release the memory space to prevent ensuring the unnecessary memory 

space, thereby improving tho efficiency in use of the memory space. 

The above present invention provides the following effects. 

The first effect is to improve the memory efficiency. 

In the prior art, the memory space corresponding to the ------
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maximum value of the ring-buffer is ~cdly ensured even after the ensured 

memory space has become no longer nocessacy. 

In accordance with the present invention, ·however, after the 

ensured memory space becomes unnecessary, the unnecessary memory 

space is released so that substantially no buffer region in non-use .is present. 

With 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) + memoiy "C" (20) :: 120 

By contrast, in accordance with the present invention, the size is 

as follows. 

Memory .,A,' (10) +memory "B7
' (80) = 90 

Namely, the present invention provides 25% reduction in the 

used size. 

The above comparison is simple example. If a large number of 

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 tilter-process program. 

The calculation of the address of the ring-buffer and ensuring the mem0ty 

space are made by the progtams. The filter~designer is allowed to design 

the filter processes without considering the memory layout of the ring· 

buffer. Further, it is allowed that the data for the ringAbuffers and other data 

co-exist in the single data region, whereby making it convenience for the 
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memory management. 

Whereas modifications of the present invention will be apparent 

to a petSon having ordinary skill in the art, to which the invention pertains, 

it is to be understood that embodiments as shown and described by way of 

illustrations arc by no means intended to be considered in a limiting sense . 

. Accordingly, it is to be intended to cover by claims all modifications which 

fall within the spirit and scope of the present invention. 

iiiii1UT 
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What is claimed is : 

1. 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 said ring-buffer memory space becomes no longer necessary after 

a filter-process is carried out, said ring.buffer memory space is released. 

2. The method as claimed in claim 1, wherein a single ftlt!r i~. ~·· 

processes, and said method comprises the steps of: 

setting a current addtess at a top of a data region in a ring-buffer 

memory space for placement of ring-buffer data to cmy out an 

initialization ; 

calculating a top address of a ring-buffer as an object for a filter­

process to calculate a ring-buffer address; 

scttmg said calculated top address at said calculated ring-buffer 

address; 

ens~g a ring-buffer memory space corresponding to a ring-

buffcr size from said top address of said ring-buffer ; 

setting said ring-buffer si~ in a ring-buffer register ; 

cauying out a filter-process ; and 

releasing said ring-buffer memory space if said ring .. buffcr data 

becomes no longer necessary after said filter-process. 

3. The method as claimed in claim 2, wherein said step of 
·-----
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calculating said ring-buffer address comprises the steps of: 

carrying out a decrement to a bufi'er size of a ring·buffer as an 

object of a filtcr·proras ; 

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 

normaliiation 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 "t" in a left direction by said necessary bit 

numbor 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 

ii1to 1 to calculate mask data as mask values ; 

masking a current address in a data mcmnry space by said mask 

data; and 

confirm~ng whether or not said masked address is 0, and if said 

masked address is o, then said cunent addres.t becomes a top address of 

said ring .. buffer, for which said memory spac.c 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 O, then for said current address, 

bits corresponding to the above mask value become 0 and further said 

current address is added with a value obl'a.ined by increment to said mask 

value by the one-bit so that said added current addre.~s becomes a top 
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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. 

4. The method as claimed in claim 111 wherein first and second 

filters are processed# and said method comprises the steps of: 

setting a current address at a top of a data region in a ring .. buffcr 

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 fust object 

for a first filter-process to calculate a first ring-buffer address ; 

setting said calculated fust top address at said calculated first 

ring-buffer address ; 

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-buifer register ; 

calcula~ng 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~ffcr memory space COireSponding to a 

second ring-buffer size from said second top address of said second ring-

- buffer; 
·~ 
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setting said second ring-buffer size in a second ring-buffer 

register; 

cmying out a first filter-process ; and 

releasing said first and second ring-buffer memory spaces if said 

first and second ring-buffer data become no longer necessuy after said first 

filter ... process to renew a current address ; 

calculating a third top addr~s of a third ring-buffer as a second 

object for a second tilter-process to calculate a third ring-buffer address ; 

setting said calculated third top addtess at said calculated third 

ring-buffer address ; 

ensuring a third ring-buffet memory space conesponding 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 a second filter-process ; and 

releasing said third ring-buffer memory space if said third ring­

buffer data become no longer necessary after said second tilter-process to 

renew the ~nt address. 

5. The method as claimed in claim. 4, wherein each of said steps of 

calculating said first, second and third ting-buffer addresses comprises the 

steps of: 

carrying out a decrement to a buffet size of a ring-buffer u an 

object of a filter-process ; 

executing calculation of a left shift number, where non-zero bit is 

iiiiiiUii --------- --
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MSB, on the basis of a value of said buffer size in accordance with a 

normalization instmction 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 "r' in a left direction by said necessary bit 

number for representing said zing-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 ; 

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 ring-buffet 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 cunent address becomes a top 

address of said ring-buffer, for which said memory space is ensured, 

thereby calculating said lop address of said ring-buffer as said object to said 

fllter process. 

--------
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6. A system for· processing at least a filter by ensuring a ring-buffer 

memory space in a digital signal processor, wherein said system has means 

for releasing said ring-buffer memory space if ring-buffer data stored in 

said ring-buffer memory space becomes no longer necessary after a filter­

process is carried out. 

7. The system as claimed in claim 6, wherein a single filter is 

processes by said system, and said system comprises : 

means 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; 

means for calculating a top address of a ring-buffer as an object 

for a filter.process to calculate a ring-buffer address ; 

means for setting said calculated top address at said calculated 

ring-buffer address ; 

means for ensuring a ring-buffer memory space corresponding to 

a ring-buffer size ~om said top address of said ring-buffer ; 

means for setting said ring-buffer siic in a ring-buffer register ; 

means for carrying out a filter-process ; and 

meaus for releasing said ring-buffer memory space if said ring· 

buffer data becomes no longer necessary after said filter-process. 

8. The system as claimed in claim 7, wherein said means for 

calcu.lating said ring.buffer address further comprises : 
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means for carrying out a decrement to a. buffer size of a ting-

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 

coITCSponding to a register width in order to obtain a necessary bit number 

for representing sai~ ring-buffet size ; 

means for shifting a numerical · "1" in a left direction by said 

necessary bit number for tepresettting said ring-buffer size ; 

means for subjecting said shifted value to a decrement so that bits 

corresponding to said necessary bit number from an I.SB side ate made 

into 1 to calailate 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 O, 

and if said masked address is 0, then said current address becomes a top 

address of said ring-buffer, for which said memoty 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 

addxcss, bits corresponding to the above mask value become 0 aud further 

~aid current address is added with a value obtained by increment to said 

mask value by the one-bit so that said added carrent address becomes a top 

address of said ring-buffer, for which said memory space is ensured, 
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thereby calculating said top address of said ring-buffer as said object to said 

filter process. 

9. The system as claimed in elabn 6, wherein first and second 

filters are processed by said system, and said system comprises : 

means for setting a current address at a top of a data region in a 

rmg-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 

tlrst object for a first filter-process to calculate a first ring-buffer address ; 

means for sening said calculated fust 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 rlng··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 rlng­

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 
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said second ring.buffer ; 

means for setting said second ring·buffer size in a second rlng­

buffer register ; 

means for carrying out a first filter-process ; and 

means for releasing said first and second ring-buffer memory 

spaces if said first and second ring-buffer data 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-butter as 

a second object for a second fllter-process to calculace a third ring-buffer 

addr~; 

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 canying out a second filter-process ; and 

means for releasing said third ring-buffer memoty space if said 

third ring-buffer data become no longer necessary after said second filter· 

process to renew the current address. 

10. The system as claimed in claim 9, wherein each of said means 

for calculating said first, second and third ring-buffer addresses further 
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comprises: 

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 sign.al 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 'nurnerlcal "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 necess~ bit number from au 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 confinuing 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 ring-buffer as said object to said 

filter process, and if said masked address is not OJ then for said cmrent 

address, bits corresponding to the above mask value become 0 and further 

said c:wrent 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 
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address of said ring-buffer, fox which said memory space is ensured, 

thereby calculating said top address of said ring .. bui'fer as said object to said 

filter process. 

11. A storage medium. for storing a· computer-readable program for 

processing at least a tilter by ensuring a ring-buffer memory space in a 

digital signal processor, wherein said program releases said ring-buffer 

memory space if ring-buffer data stored in said ring-buffer memory space 

becomes no longer necessary after a filter-process is carried out. 

12. The storage med;um as claimed in claim 11, wherein a single 

filter is processes, and said 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 top address of a ring-buffer u an object for a filter· 

process to calculate a ring-butter address ; 
. 

setting said calculated top address at said calculated ring-buffer 

address; 

ensuring a ring-buffer memory space coIICSponding to a ring-

buffer size from said top address of said ring-buffet ; 

setting said ring-buffer size in a ring-buffer register ; 

carrying out a filter-process ; and 

releasing said ring-buffer memory space if said ring-buffer data -----
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becomes no longer necessary after said filter-process. 

13. The storage medium as claimed in claim 12, wherein said step of 

calculating said 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-proces.\ ; 

executing calculation of a left shift number, where non-zero bit is 

MSB, on the basis of a value of said buffer size in acc.ordance 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 numeri~al "1 p in a left direction by said necessary bit 

number for representing said ring-buff er 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 ; 

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 ring-buffer as said object to said filter 

proce§, and if said masked address is not 0, then for said current address, 
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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. 

14. . The storage mediwn as claimed in claim 11, wherein first and 

second filters are processed, and said 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 our 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 

ring-buffer size from said first top address of said first ring-buffet ; 

setting said first ring-buffer size in a first ring-buffet registe.r ; 

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 ; 
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ensuring a second ring-buffer memory space concsponding to a 

second ring-buffer size from said second top address of said second rlng­

buffcr; 

setting said second ring-buffer size in a second ring-buffer 

register; 

carrying ont a first filter-process ; and 

releasing said first and second ring-buffer memory spaces if said 

first 8.Il;d second ring-buffer data 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 ; 

ensuring a third ring-buffor 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 ting-buffer register ; 

canying out a second filter-process ; and 

releasing said third ring-buffer memory space if said third ring­

buffet data become no longer necessary after said second filter-process to 

renew the current address. 

15. The storage medium as claimed in claim 14, wherein each of 

said steps of calculating said first, second and third ring-buffer addresses 

comprises the steps of : 

-------------------
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canying 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 tbe 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 r~presenting said ring·buffer size ; 

shifting a numerical 'cl" 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 

concsponding to said nece~sary bit number from an LSB side are made 

into 1 to calculate mask data as mask values ; 

masking a cuaent address in a data momory space by said mask 

data; and 

continning 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 ting-buffer, for which said memory space is ensurcxJ, thereby 

calculating a top address of said ring-buffer as said object to said falter 

process, and if said masked address is not Os then for said CUtTent 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 cumnt address becomes a top 

address of said ring-buffer, for which said memory space is ensured, 
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thereby calculating said top address of said ring·buffer as said object to said 

filter process. 
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