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I N Immwﬂm AL PROCESSOR BACKGROUND OF THE | NVENTI ON The™ pr esent

i nve to a method and a systemfor filter processing by

ensuri NGy nory space for a ring-buffer. As nulti-nmedia has been on the
recent rapird growth, digital signal processors are frequently used for
f"xlter-processings in general with muJtiple functions. For exanple, a code
excit i neax prediction (CEL,) processing as a voice conpression

pr oce?@ﬂﬁ@/ﬂ/lﬂlmﬂw ied out by a prediction .. processing. For the purpose of
the p MCessi ng, an encoder includes an algorithm of a decoder as
a sub-set risfigk whi ch reason a | arge nunber of filter-processings are
commonly used. A plurality of sizedifferent data tables are often referred
in a single exclusive frltcr processing routine. As plural nmultinedia
processi ngs axe perfoitned on a real tinme operating system it is necessary
for efC~ciently using a limted nenory resource to execute active
operations of ensuring_and releasi C o ogram

oper at i ons. TheMMﬂ&ﬂDﬁY@E&%ﬁmﬁm&&¢Mi bed with 1 2
AU G 2002 2 reference to the draw ngY FIG 1 is a block diagram
illustrative BY ENSURING A MEMORY ME&Q&&W%&IE%ER& data nenory
space used in a digital sigpal processor. FIG 2 is a flow chart
illustrative of a convelINIDHAITARSHINAL PROCESSORer processings. A data
addressing unit 106 has a nodul e register 108, a data pointez registEr 107
and an arithnetic and logic unit 109. The nodul e register 108 is connected
to a main bu.s 110. The data pointer register 107 is also connected to the
mai n bus 110. The ari tBRCKGROUNDOF THE INVENTIOMnected to the nodul e
regi ster 108 and the data pointer register 107. The data pointer register
107 is also connected to a data nenory space 101. The data nmenory space 101
has a zing-buffer 103 termnated with a top 104 and an end 105. The data
menory space lolm?iésenpﬁmﬁm@ﬂram@ t8ad ethod hBd.a Spstent fonfiltet- t he

alter ptoccssings witl hereinafter be described with reterence to FIG 2.

In a fi riémgggstqﬂggs,ﬁ? er. Q&ﬁéﬁo}?%g%%@f&@ﬁiﬂ@gb@fcﬁhe ring buffer 103 as

the obje -pfocess Is in the data pointer register LO7,

wherein the addregs fatiihEda0Bad Wedl du'®hé i RGoRUIhId JBWIRS digitabi ts of

zero in the bit nunber necessary for representing buffer size. In the prior
t, th | Q3003 huel

et er 1 g BRASOICaEfedtliny used for et bicksdids 8 Aler Ve 2

b |1 b oS] f 5 ' t

been a1 ARAIEAI R 086 chafphliencdde ExBiOS bR Greictof G oL €1

108, 1N 3ileldind!diPa Voidk comiprbdsibn BroGesid 'l el 64y A frelitction

processing. For the purpose of the prediction processing, an encoder

includes an algorithm of a decoder as a sub-set, for 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
Icsource to execute active operations of cnsuring and releasing memory
spaces during program operations.

The conventional filter processings will be described with



1 ~ AU G 2' 002 3 sequential accesses to the ring-buffers 103. Even, during
the filterprocessing, a value of thé data pointer register thA&Engﬁg

to the ringbuffer 103 is subjected to an automatic addi ng o t he
address whereby the value of the data pointer register 107 is beyond the
end 105 of the ring-buffer 103, then an adjustnent to the address is al ways
made by the ring buffer register 108 and the arithnmetic aad |ogic unit 109
in the data addressing unit 106 wi thout, an adjustnent to the address by
software, FIG 3 is a flowchart illustrative of a conventional process for
two filters. FIG 4 is a nmenory map illustrative of the conventi onal

process fr?feréﬂcé qca; eercﬁaaﬁn YEIG3 1/ 15 a block dingrrh7{llustastive tofpaaddr ess

of a first ring-buf , fi xed address all ocat ed bythefllter

desi gner #gﬁf@i&a?«éﬂ of asﬂ '?dd%%ng\irﬁ? and PdhiLmemd 12' Shadcd@sdd I

ring- buf set rntherin er register. athird step S702,
as a top addr . ggﬁﬁ
al | ocat e(ﬁfi sﬁaf ﬁénf"f Pf%fe%é@]@%&gér}g}sgé'?eot% Ertl % €’[a's(;tf'eﬁ[;egﬂ &ﬁguf fer
size of the sgcon i buf fer I er. In a
fifth st QPeEAden oi 4’? ?ﬂ}crfrpgeﬁ%seég%% 3&%7%3%#&'@9“@‘%% no ltt‘}sed for
the filter 1, ang.als part.s 10- 2Q of [ign buac 0 sed for
the fil téﬁgﬁtch%B&n ands NPPIEET Tegaster rﬂﬁ&}lf‘e E}?&‘ﬁ ﬁ%&d§ﬁ1’shE§2~ of
the ring buffer "A" aeensure Qr proce thefllte ngly,
not only 10% Fhednpduleasegistes: 108 43 599938@ P@%W‘Edﬁ&ayé g%\?ngﬁ%ed to
correspond to the maximum val ue of the buffer. 2 AU G 2002
menory sppaintersregistenilOdbiscalse conpectednter ther g'éb‘ ff&ufﬁﬁ@lf}h%& f or
the filter 1. In athird step S703, as a top address of a tla rlng buf f er
"C', anotamt l6giceunitdtiRds connectadeto he redale registeasiQf and thesdata |, 5
fourth step S412, a buffer size of the third rlng buffer "C'" is set in the
t

ring buf fpmmltexgr@lsﬂer 107.dTheé fdata poiptesaegister 10 l@rﬂgol@%ﬁﬁé@%%cﬁ The
ring-buffers "B" and "C' are not used for processi gthe‘fllter 2.

Not wi t hst datdi mgmdriespaice g-0ufFler dataBhematy spacerle ssiaging-dufferct®} si ng
the filter 1. Accordingly, not only use nenory spaces but al so non-use
Menory  sptgafinacd Wmuaedptl@tlcmdaapmdill)ﬁ e datei momoryl spacef 10hds buf f er .
The non-use nenory space is unavailable for the other processes than the

process f gisotdtmnlectédto 2 datobesedO2ntly, the conventional nmethod and system
have the follow ng problens. The first problemis a |low efficiency in use

of the nmenory spaOggratichwofielic fidter (R0 UéSSLh%@WhI]I hereimafterebs descibed pl ur al
ring-buffers different in size fromeach other, the nenory space is ensured

cor r espongjifiprdferddi® toeRIGLEn Si ze. This nenory space will renmain ensured
even after the filter-process. The nenory space once ensured for the one

filter process wi atm-su@%ﬁsbgml &n fadldrésyfoit ther topr 104 of¢he ririe bagfeend
problemis a conplicated nory managenent. In view of the architecture of

e ot A0S e O 86 ik st adpatnct gt 1O of he
size. Theyapdreit fid QBdRIss! e IBe a8P KW BF thé rifes Buliert103 has low bits of

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

thc address of the top 104 of the ring-buffcr 103 is not actively determincd

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 in the
ring-buffer register 108.

In a third step S204, a filter-processing is carried out by



~ 2 AU G Q02 S filter-designer for every ring-buffers so as tzéyg he
ring-buffers at axed ring buffer addresses. In the above cirZu It
had been required to devel op a novel nethod and a system fox
filter-processing by ensuring a nenory space for a ring-buffer free from

t he above problem SUMVARY OF THE Il ~VENTI ON Accordingly, it is an object
of the present invention to provide a novel nEthod for alter-processing by
ensuring a nmenory space for a ring buffer free fromthe above problens. It
is a further object of the present i nvehtion to provi de a novel systemfor
filter-procESSi ng by ensuring a nenory space for a ring-buffer. The first

present iﬁev;raehﬁap RRULEE S02 tHE! Hﬂg-mﬁ&fsoq‘tmi E'Selﬂtg ngﬁﬂgg thd ! fileef- by

e?suring a ring-buffer nenory spac& in a ?iglta ocessor, wherein
| onger ndAocEssiE, B GHAE ﬁ:?e‘?@%r%%iﬁgégb#é%é% ?.B_Zﬁf%u%,%ﬁﬁégﬁﬁ%ﬁ%?? er
gﬁ%%;ﬁ@@# ?Réeigféiﬁﬁfteﬁnﬁoeﬁﬁf%lﬁo%@%@M?p&ﬁ% Eﬁf#ﬁéeé‘?’daﬁ?m g
i pti EF. hE ! OF THE P =bogi

o o BB AR R 5 o e IO RS o
d il with ref h ' d i . Fl 1

di agr am | DeUERBAITS 1p3a 15 A gebussntoo thedadarossds alweys Taade Whd a
data menory space used jrt a digital sjgnal processor_ FIG 2 is a flow
chart il |theming bpsesmegisteral Q% and she prishmetici and logic vait 109 én the detassi ngs.

FIG 3 is a flowchart illustrative of a conventional process for two
filters. 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 FIG. 3.

In a first stcp S701, as a top addrcss of a first ring-buffer “A”, a
fixed address allocated by the filter designer is set.

In a second stcp S403, a buffer size of the first ring-buffer “A” is
set in the ring buffcr register.

In a third step S702, as a top addrcess of a second ring-buffer “B”,
another fixed address allocated by the filter designer is set.

In a fourth step S406, a buffer size of the second ring-buffer “B”
is sct 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 10-
20 of the ring-buffer “A” are ensured for processing thc filter 1.

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

arc ensured to correspond to the maximum valuc of the buffer. The non-use



FIG 4 is a nenory map i hustrativc of the conventional proces
filters of FIG 3. FIG 5 is a block diagramillustrative of EZ%UIGNQDUZ
,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 enbodi nent
in accordance with the present invention. FIG 6 is a flow chart
illTustrative of a novel operation of the filter processings, wherein a
single filter uses a single ring-buffer, in a first enbodi nent in
accordance with the present invention. FIG 7 is a flow chart illustrative
of a novel ogperation .of calcul ation of a ring-huffer address. ipyolved in
Che ti 1t or BRGARyS vp hiAble T BRoRer BrobeEs By Iiardies R MG Ve of a
novel operation qf the filt roccssin rei.n, two . filter,use two

g bufters in dbcbRue Sof Tt o BBk Tt Bt hE-vepel 6, Suddie oy
map illustratiwve . of the el cess. for. t " filters of FIG 8. 12 AU
G 2' G- Dl@ﬁgégﬁés G@C?%E%Vﬁkéﬁ%rd%s%glff%gt present invention provides a
met hod of processing.at.|ea filter.b SUfr.i a.rkng=huf fer. nenory
space in a digi tZ[P as'OSHQIS%B%‘(%ZS%%P%&W%%/%? tﬁei&jl?mfﬁﬂ%'%@lgr@dgtsg{?t ed in
the ring-buffer fergQQ%m§pace beconmes no | onger necessary after a
filter-procré%gs‘* C "éd out, the ring-buffer nenory space is released. It

: ne’st fefS%até'f ;e 22?%1&?1‘85%@%?%‘%%{ 3ot 438 E)g‘fcgé's%?-gg h;é?ﬁla%t-‘ﬁiff%? lgef T e
i b al 1 zattBie kol Bfochnd VBTG Suoliifasite, B iuirds OB b e
for afiltelePLocess bopralhGulals @ b PUNCEL AUl 635 ottt T8l dis

cal cul ated top address a e carcul atéd 'ring S, ensuryng a

ring-buff ' spacds Hut aﬁgﬁﬁeﬁﬁéﬁé}yﬁgb{% a}eoel?sufejgﬂtg]:é&geg ndShAfie Ha&lﬂlﬁrge top

addr ess of e ring- ; e ring- er sitze itn aring-buffer

register; Csﬁa'ideydfﬂﬁ% Bifer2 ’Iﬁl*:ltntgﬁ-rué@fn%ﬁ@gyzé R0% ol SAHldWr il hdris {efser

menory space If t ringbu ata mes no | onger necessary arter the

filter-proGassihelnodess fol it ierPr €f erabl e that the step of calculating the
ring-buffer adélr Ss conprises the steps of: carrying out a decrenent to a

butfer size of a ¢galuifile e SoRRn@laf Gheiibd Snll dysRhi BRACSRS oRRRY! | NG

cal cul ation of a t nu ere nonzero'bit is MSB, on basi s
of a val uer{ggblg&g buffer size in accordance with a nornalization
instruction of a digital signal processor; subtracting the left shift

nunber from a bi tTHaUEREFroblet % AAUWG B8R R 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



g correspoading to a register width is order to obtain a necessary bi
nunber for representing the ring-buffer size ; shifting a nuqe iﬁdﬂﬁ"jﬂﬂZs
a left direction by the necessary bit nunber for representing the
ring-buffer site ; subjecting the shifted value to a decrenent so that bits
corresponding to the necessary bit nunber froman |IS$ side are nade into 1
to cal cul ate mask data as nask values ; masking a current address az~ a
data rrtenory space by the nask data ; and confirm ng whether or not the
masked address is O, and if the maskedcaddress is 0, then the content
address becones a top address of the ring-buffer, for which the nmenory

space i sgensl ] o 1 fer as

the. ob] obTeF JeSfendn TR BvUr B bilffefng 510 FIAEE B g b et A XeS. L hen

for the ﬁﬁkgﬁﬂﬁﬁgggaﬂggﬁ%bits corresponding to the above nask val ue becone
It ent

0 and fu U address is added with a val ue obtai ned by
increnent to the k wal ue by the one-hj 0 t e ent

addr ess becones Hln?ﬁﬁ aﬁ%ﬁi’ree&‘%!}@s?m&?‘r ﬁbt"‘('sl@f Pé& rpé{fﬁ\%ﬁ?{éﬂpﬁg ngm)ry
space is ensured, thereby cal cul ati the top.addqress of. the ring-buffer as
t he obj eBPVFE megthod; P-P&ra/ Wéi“é@ﬁ’rl Bﬂleé'l’éf’%sb'?%f SHFRIPELE PP and
second filterf are_pr8c§§s?d,1gnd he _net hod ionprises the steps of :

set ti . ng SRACRIQTeH INZHBRHEE IILC O%é‘e&boé’edami’ ¥y, ~on in a ring-buffer
menory space for placenent 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 ca3UMMARY OETHREINMBNSION: the cal culated first

ri ngbuf Fer addres.~ ; ensuring a first ring-buffer nenory space
corresponding to a first ring buffer size fromthe first top address of the
first ring-buffer ; 12 AU G 2002 9 setting the first ring-buffer size in

a first ring-buf fAecordiigyeit is arabbjdct afithe presentoinventipnatidpesddefa a
second ring-buffer as the first object for the first filter-process to
cal cul at exgved aaovhdd fordfihef-pesceadiliccby ensuein agnéinery spact fbed rimgond t op

address at the cal cul ated second ring-buffer address ; ensuring a second

ring-bufﬂﬁﬁﬁﬂﬂﬁeéfnﬁﬁqﬁea@@weqﬁgbnﬁhgg to a second ring-buffer size from
the second top address of the second ring-buffer ; setting the second

ring-buffer sizeJtisa fitfididobjed of4hé PresOf HiventionCW pyovided howel i r st
filter-process ; and releasing the first and second ring-buffer nmenory

spaces i fyisfémffor Hitetsroeessing Hgi Sfsuiidd ﬁrmsﬁfoa¥ @gﬁ@@ﬁom rifpbgffenecessary

after the“first ~ltcr-process™t0 renew a curren ddress ; calculating a

third t OPIEQ@Ir%gré&fen@iﬁ%x{tfbﬁ bRGviRs faSmcfod oF Hre0sks) 8t ledspa filteecond
filter-process to calculate a third ring-buffex address ; setting the

cal cul at t%ﬁ%uﬁiﬂﬁ%g?ﬂf#—?ﬁ&e?txﬂe?ﬁo@gg@%étﬁdat Qigithl" sTprmPUfcRiesdsiglr ess

ensuring at er menory e correspondingto a thir

Certing tRECTHAALPREbASr vald GofER A PR Gotibr ool sbadbanes
ooty SpidlcloRgSf s ey BIE 2F BtferpARESS HaCTiER bR I SihabREPV T
Eo:ef gfgiﬁﬂﬂﬁeﬁ%ﬁ?éﬁ?j%ﬁafﬁfé{ cps of “?JEL{ i nSd?L_SS? st iegtﬁé’ and

decr enent gto a bu gr&i(ﬁee aﬁ%ﬁ%&%&?’eﬁ@@%ﬁ% é@%ﬁ%ﬁ\a@gs o ifle

filter-proce . executing.cal culatien of, aslef{t.shi 1] er, where

non- ser o, Bresen ikl bl peCardartht Bng thE s oviRabieilioE. "
accordance with a nornmalization 1 2 AU G 20Q2 instruction of a digital
signal processor ; subtracting the left shift nunber froma bit nunber
corresponding to a reqgister width in order to qbtain a necessary bit nunber
for representing the MMQNQEHFHEFBMW$C&| "~" in a left
direction by the necessary bit nunmber for representing the ring-buffer size
; subjecting the shifted value to a decrenent so that bits corresponding to
the necessary bit nunber froman LSB side are made into 1 to cal cul ate task
data as mask val uPseferresbstnbodiments agcording tostha pregentitnvemntionr wild bece by
the mask data ; and confirm ng whether or aot the nasked address is 0, and
if the rrtasked address is 0, then the current address becones a top
address of the ring-buffer, for which the nmenory 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 O, then for the current address,
bits corresponding to the above mask val ue becone 0 and further the current
address is added with a value obtained by i~ncrcnent to the nmask val ue by

T T o e o . oy o Y



12 by the mask data ; and an el enent for confirm ng whether or not the
masked address is 0, and if the nmasked address is 0, then t C

address becones a top address of the ring-buffer, for which ?%égkgﬁgﬂpz
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 O, then
for the current address, bits corresponding to the above mask val ue becone
0 and fuzther the current address is added with a val ue obtai ned by
increrncnt to the mask val ue by the onegbit so that the added curtent
address becones a top address of the ring-buffer, fox which the nmenory
space | sdgsibicttin déiallbith efervhos to'thé Aecompangisipatrandngshe 1ing-buf fer as

the object to the filter process. It is also preferable Fhat first and

second filters apgs;py q¢abi8ek SHESRMRive BF af HONCONRdabes © an
el ement for setting a current address at a top of a taregionin a

0 0 SRR 4 et okt M tpfsaty ot o

initiali enen r ca ress of a first

Fi 19t ring. but f oFGaris gt BB chgfe Rhishiaye ot FlooRlRRRBRal BRERURHSIT &, (o)

addr ess ﬁ%:ﬁﬂ? calculated first ring-buffer address ; as elenent for
ensuri ng PEPIOGESSINESf f er nenory space corresponding to a first
ring-buffer size ogllhetiirst top,,address aof the first ring-buffer ; an
el ement for sEttFHg. onis 2iflaw ¢harhillpstraliveofa canyentional progess fof o
register ; an elenent for calculating a second top address of a second
ring-bufﬂ@@fﬂﬁﬂﬁhe first object for the ~trst filter-process to calculate a
second ring-buffer address ; an elengnt for setting the cal cul ated second
top address at tHEG. 41is;a memory map ilustsative of the conventingabprecEss addr ess

; an elenment for ensuring a second ring-buffer nmenory space correspondi ng
to a secbontwo fjtersiof Ff1Gixke from the second top address of the second ring
buffer ; an elenent for setting the second ring-buffer size in a_second
ring- buffer regi FiG 5;isamblckndiagrany ilkwstrajivepfo configuration of @edatpr ocess ;
and an elenent for releasing the first and second rigﬁ-buffer nMenory spaces
i f the fiaddtcssimg aaitoat aidaga mémeory dpace nsed i andiglitab gignalquessssoy af t er
the first ftlter-process to renew a current address ; an el enent for

cal cul at img movel rfiltéreprandssess in af first binbbdimeyt linf dcoordanee seitbrtlicobj ect
for a second filter-process to calculate a third ring-buffer address ; an
clement fppesatihvegiohe calculated third top address at the cal cul ated
third ring-buffer address ; an elenment for ensuring a third ringbuffer
menmory space cor RS @idi aflownochaitlillustrating of af ievel Bpezationwftthe filterr d top
address of the third zing-buffer ; an elenent for setting the thud

ri ng- buf frrocedsimes, 'whekdinr d sinple Hiltéeuseed sigle; riag-taiffernin aofirstar ryi ng
out a second filter-process ; and an clenment for releasing the third

ri ng- buf fegrbodimént inRReordinddwithhihetresait invehdondat a becone no | onger
necessary after the second filter-process to renew the current address. It

is further preferpp e7t hata 6w GhathqllabeaBveé Sof o sevelUbpetdiibd hef first,

second and third ring-buffer addresses further conprises :"an el enment for
carrying &!’éulﬁti@ﬂ%ﬁ‘ﬁﬁ?—ﬁﬂfé‘r Rddress invélvcaiinahé flertpibbessings of FIG. ect of
a filter-process ; an elenent for executing calculation of a“left shift
number, were 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

D 0CesS 0l o 2, CIFICRE i 8 flow Rhiafcilhifrati%e dfed hoVl¥ dperAlBRSST fHeOfiler P! |

12 AU G 20Q 14 nunber correspon g to a register I'n order to obtain

a necess L3 Lar [ . ' f ] i enment
For shi i osessing Reroin oy BIER bl 5> g Bufters i Akordadfe will i O
nunber for. repre enging the ring-buffer size ; an elenent for subjecting
the shif RS ﬁ CPHOR- decrement so that bits corresponding to the
necessary bit nun roman LSB sidear dednto 1 to cal culate nask
ot s as Mask. val (B0~ 9 18 Sunemany 1ab THESEAHYE o Behovel pabestidt e Gar a
nennry,sgggegﬁg e sk data ; and an elenment for conftrm ng whether or
not the %J reSs is 0, and if the nasked address is 0, then the
cuxreat address beconmes a top address of the ring-buffer, fox which the
menory space is ensured, thereby calculating a top address of the
ring-buffer as the object to the ftlter process, and if the nasked address
is not 0, then for the current address, bits corresponding to the about
mask val ue become 0 and further the current address is added with a val ue
obtained by increnment to the nmask val ue by the one-bit so that the added
current address beconmes a top address of the ring buffer, for which the

- . o Y




of the ring-buffer, for ve~hich the nenory space is ensured, therEby
cal'culating a top address of the ring-buffer as the object t hge, 7 Yy

. process, and if the nmasked address is not O, then for the cufr?en&USijas

bits corresponding to the above mask val ue becone 0 and further the cuxrent

address is added with a value obtained by increnent to the mask val ue by

the one-bxt so that the added current agidress becomes a top address of the
ring-buffer, for which the nenory space is ensured, thereby cal culating the

top address of tlae ring-buffer as the object to the alter process. It is
al so preferable that first DARGLOSTRBIOFITHEINVENTIPNocessed, and the

program conprises. the steps of : ,setting a cu address at a t of a
data region in aslt nfgfsmte?eé’tt INSREPT PLYLEes aipet B‘E&%BFH?FITS“H atalF bfﬁpelrer dat a

to carry oWy &Rudify ﬁhﬁélbﬁﬁ& ﬂ@morf@a@é’hﬁi dh@gal%léﬂa[ FockLbr, %@Qfﬁﬁ?ﬁ ffg-a first
ri ngbuffer 3s a fixst © bject fox "a first I'ter-process to cal cul ate a

first ring-tudfef dataastoredsia thesmgtbuf&rtm@n@at sparabeeprhés se longer adekseary at t he
cal cul at ed f S ffer menory
space. cor r AShAd PR iFFarBET bt sl bR SRR 1 p Dl cos
of the first r| ndt Bufréferable thettatsmgetﬁﬂter s ipratessed nandithé hrethosll @enprisesthei r st

ri ng-buffer i.ster. ; calculating a second.top address. of second
[ no- but  ort9HS Ui going eredgE IR AL £ R Pl § SHARPRPRI BTGt FRME Ll at e a

second rin bégfbebla@&ﬂétﬂ%?nngstﬁtfﬂét ﬂﬁaft@@ar@%tﬁ%h@ﬁtﬁdh%@ﬁ”@hlétﬂ’ﬂlr@% ss at
t he cal cul at ed second rlﬁé buffer address ; ensuring a s uf fer
C

econd rin
nmenory spaciddess mo égpiangibwiger & an sbieeintorra filjerrpsass tajcaleutate mringeb I%Efféond top
address of alfdﬁ r?kr thd9a1 QMB{eﬂrtoP Sfatdss N9 thE'ec &‘ﬁfa?élfrﬁhgfb%ffét'faﬁﬁfesss' ze in
a second rlng eg i STer ; ryrng out er-process and
r el easi ng tdmeurjnga tmgbdffelememdr)rsplage tznrfdsmndinguz thngQ)Qﬁﬁer size fombliotoppaces

if the first,. aad ond r buffer data essary after
the Tetst FHARES Sf Be ot e delife BR Tt RichEo s ¥ ke RGN £
top addr esscafifying dudiarfilterippgeeby)fahe relagsigg the egcbudfe) mbtnd‘rpxp&ese&@ndag-
filter-proces alculate a third ring-buffer address ; setting the
cal cul ated tt“rﬁféi‘ Elattag?ﬁcoaﬁ?fr‘&lé’n&‘tr nFFFéS%alagE‘i"gt “tAP4°$Si ng- buf f er address ;
ensuring a third jf iNgmrhef esreBROMY: ﬁ,raas@a) 69551aaaﬁttgmwnﬁg1bafftmddtess
ringbuffer size ffomthe third top address of ring-buffer
setting theomrises terstepp of f eprying out d dacrementdors bftas sizeet arlé@ Byfder as
carrying OUJn c%%?@qufe!r h}o%essorg&cﬁﬁﬁ c%}@tpgn bﬁﬁéf{‘s@m"t REmbB: fWhetd figh.buf fer
menory space | tRe“th I'ng- 2 econme no longer ‘necessary after
t he second Zerd bftrls FMSBess the blaﬁsnenﬁ/at hadue of rtlembuﬁeidslesm at:dzordzmcf: writther
preferable that cal cy | at i I ng the i rst nd
Phira oi ng-toplfatian  Pacudoncsh BroBiy” Hieid ofondd Elig s e RR iR
decr ei uent rdumteer litohf £bitauddeof a ring buffer as an object of a
filter-process ; executing calculation of a left shift nunber, where
non-zero bit is M513, on the basis of a value of the buffer size in
accordance wth a normalization instruction of a digital signal processor
subtracting the left shift nunber fioma bit nunber corresponding to a
register width in order to obtain a necessary bit nunber for representing
the ring-buffer size ; shifting a numerical "1" in a left direction by the
necessary bit nunber for representing the ring-buffer size ; subjecting the
shifted value to a decrenment so that bits corresponding to the necessary
bit nunmber froman LSB side are made into 1 to calcul ate nmask data as mask
values ; masking a current address in a data nenory space by the nmask data
and confirm ng 1 ? AUG 2002 whether or aot the nasked address is 0,
and if the masked address is 0, then the current address becones a top
address of the ring-buffer, for which the nmenory 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 val ue becone 0 and further the current
address is added with a val ue obtained by increnent to the nmask val ue by
the one-bit so that the added current address becones a top address of the
ring-buffex, for which the nenory space is ensured, thereby calculating the
top address of the ring~buffer as the object to the filter process.
PREFERRED EMBODLIMEN |' A first enmbodi nent according to the present
invention will be described in detail with reference to the drawings. b, 1G
5is a block diagramillustrative of a configuration of a data addressing
unit and a data nenory space used in a digital sigaal processor in a novel
filter-processes in a first enbodi nent in accordance with the present
|nvent|on A data menory space 101 |s connected to a data bus 102

I r o A N A r o Y N I r



In a step S201, a top address of the ring-buffer as an object of t he

filter-process is calculated in the follow ng processes sho nAEj[?ZU(" I n
a step S301, a decrenment 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 val ue
obt ai ned above, a left shift nunber, where non-zero bit is MSB, is

cal cul ated by a normalization instruction of the digital signal processor.
In. a step S303, the above cal cul ated g§eft shift nunber is subtracted from
the bit nunber corresponding to a register width in order to obtain the
necessary bit nunber for representing the ring-buffer size. In a step S304,
a nuner i catrespondingstu 4 register width o orderitorobigin asaceessary il npmbeatunber

for representing the ring-buffer size. In a step S305, the above shifted

val ue i s fepheprisediting (heerigcheaffentsize ;t siaftilg ta numermlo‘t‘ﬁff ig adefthe above
necessary bit nunber fromthe L"SB side are made into 1 to calculate a msk

data as if&tion V%% nkedkady bﬂtﬁ%ﬁﬁeﬁo@%ﬁ&@éﬂlﬂ%tﬁﬂn@bﬂffﬂ Sideg nmenory
space i s masked t he above nask data 12 AUG 2002 21 In a step S307, it

I's confi Isug j’chéﬁhg R stﬁfteﬂ alif%o "!@éé‘ﬁénﬂ@rsé%ﬁat §1t9 coHcsEBﬁdﬁiiﬁkﬁﬂleaddr ess
is O,

t hen ocess WI enter 1nto a step S30 e nasked address
Is?nggttﬁélckgg%ryﬁag)r ess | s% IaPhen 1'(1@'[:@'63:83@3%?1?@3?%& essﬁ%?éhb%gsa top
250 e o A g S T AR R o
PrOCESS: the mask data ; and 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 thc 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 mot 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 valuc 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 are processed, and
the method comprises the steps of : setting a current address at a top of a
data region in a ring-buffcr memory space for placcment 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 the calculated first top address at the calculated first ring-

buffer address ; ensuring a first ring-buffer memory spacc corresponding to

a first ring-buffer size from the first top address of the first ring-buffer ;



In a step S309, since the masked address is not O, then for the current
address, bits corresponding to the above mask val ue becone 0, and, f rha
the current address is added with a val ue obtai ned by incren:la% Aldlé ﬁﬁﬁsk
val ue by the one-bit so that the added current address becones a top
address of the ring-buffer, for which the nmenory 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
buf fer address. In the step S202, therédis ensured a nmenory space
coz~responding to the ring-buffer size fromthe calcul ated top address. In
the step Seitide thecfifs ' A SFifse frisd Ik f losher. In
the step 8204,g t he fgitlr}?]eérl?g?%gesgzsé%hcarr?ggg%rlrﬁggh%séﬂgu@waif t he
ring-buff r | exSar bl 3 -Nas been
StodiRt P eRdatss SF AjeaRaTARR Tt B (R Ticst bR

carried out, the ere is released

ring- buff S I n t 0 SS nsur i t menory
space, thglhie(r);? Iggésrsg‘;@ %ggn&r%wg M& ha{iﬁgesgi Zeg?tgﬁlger}'ﬁﬁsured

i n order e address faqr e, next .C i

non-re nemé%@g‘ﬂggﬁ%@ﬂﬁ '#éé Sar&dgcgst %trtz'& cq?ﬁmtplﬂ ﬁ?ﬁﬂﬂéf épgg@%&,&f 6&‘51?"@? éasi ng

t he mem)ré g‘gﬁa{tce, t he s(t]or.ed n% -renewed current addreas is a 'tzlized to
be renewelPH 08 thECEER JAnghu nPRSIQLY, SRACS QETESPOBgLRg; o3 Sscgondso
possi bl e t.0 ore the huffer size i | ace, of the current, address.

Oper at i onyﬂﬁr%‘éﬁsf 514 orﬂrm‘,’e%‘&mf 6&) ess; of theyseqond: sing-badfer ;

her ei nafter be (il_k%zscribed_vm'th referepnce to FIGS. 8 and 9.  FIG 8 is a flow
chart il | Seting thesegond nag-bufgssize ina second sing-buffer pegistersicaneyingher ei n
two filter use fwo ring-buffers in accordance with the present invention.
p'1G 9 i 9ub arfirst filtexrprocess t;rand weleasingshe dirst ambsecand aing-buffer! t er s
of FIG 8. The follow:]g descriptions will be made under the follow ng
condi t i onsemary ispaees ifothel firsthand isegobd frirg-buffer datd Bddonae moplompessed.
The ring-buffer "A" varies in the range of size from10 to 20. In the

f ol | owi ngBecessaryi alier sthes firse dfiltoriprodess Toe renew- aufduerentBaddessses i n t he
range of size from40 to 80. In the follow ngs, the size is assuned to be
80. I n thealdulaténg 2, thirdetop address bfa thitd dng-Bulfer a5 psecmsd object fier ai ze i s
assunmed to be Z0. In a step S200, a current address is set at a top of a

data regi secarid filtemprocesotoptaculage a third ring-buffetaddidreber e@itih®the

initialization. In a step S401, a top address of the ring-buffer "A" as an

obj ect of calvalatetiethitd topcaddress atathrucalcetated Hifd frilg-BUERY MREESSES

shown in FrG 7. In a step S301, a decrenent is nmade to the buffer 3$ize of

the ring ensufindUGtERAZIAS-Buiffdreneniory2SpAdes cBRle8pbndfng! 5 a third ring-

filter-1-process.
buffer size from 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 currcnt address.

It is also preferable that cach of the steps of calculating the 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 the buffer size in accordance with a normalization



In a step S302, on the basis of the val ue obtained above, a |left shift
nunber, where non-zero bit is MSB, is calculated by a normall |

i nstruction of the digital signal processor. In a step 5303, A&E@\/%UUZ
calculated left shift nunber is subtracted fromthe bit nurrber
corresponding to a register Wdth in order to obtain the necessary bit
nunber for representing the first ring-buffer size of the ring-buffer "A".
xn a step S304, a nunerical "~" is shifted in left direction by the
necessary bit nunber for representing the first zing-buffer size of the
ring buffer "A". In a step S305, the above hlfted al u S, subj cted to

t he decr imstruction pfiax dlglt@ signaloprosesser ; Y. tnaetlagd&s gc & nunber
fromthe L.SB side are made into 1 to cal cul ate a nask data as a, mask

val ue. | fromsi &it saakhcracemespondingdices segistenswidth an rader Josphiain as masked
by the above mask data. Xa a step S307, it is confinred whether or not the
masked a@gcessary sbid- nilfnlidﬁefcmism@sadﬂngsme nng-buffen sipe pshiftig | |
enter into a step S308. If the nmasked address is not O, then the process

Wil 1 ent gfyphéYieald “qt*elin SA0%eft! WirectionP By30the sietessdrie binskembetdfass i s 0,
t hea the above current address becones a top address of the ring-buffer,

.I: m _n qﬁl'ﬁ l nm t

agtrjreslscg?ﬁkﬁe ri gr;l{%ép?ﬁg blgtda?]? surg ct %e?)k?e fil ?tel?vprocefgsa d OIO12 A

U G 2002 d%%réﬁeﬁt b3BatBAR cott %@%&Q@éﬁg%ﬂt%d}ﬁbcpfrdrﬁ% for the
a he above

current ress |ts correspondi ng t sk val ue becone 0 and

the o kt@?ﬁ&%ﬁ AR S |1l&s€ﬂ§§‘%‘%%§dﬁ§&§?ﬁ?%ﬁwgdr Kt L
te(rjlgu?ggre‘?“rs\_é? b%fpﬁ ?f?ﬁ z{*fﬁe'{‘ﬁ@ott&ﬁgﬁa\ﬂysgﬁo%he ri ﬁér@pgwtﬁﬂé as the

object tQ heﬁ'ner ortxfort (Be Niasked 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 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 valuc obtained by
incrcment to the mask value by the onc-bit so that the added current
address becomes a top address of the ring-buffer, for which the mcmory
space is ensured, thereby calculating the top address of the ring-buffer as
the object to the filter process.

The second present invention provides a system for processing at
least a filter by ensuring a ring-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 filter is processes by the system, and



In the step 5401, the calcul ated top address of the ring-buffer "A' is set
in the ring-buffer address. In the step 5402, there is ensurédzmﬂ@e

space "A" corresponding to the ring-buffer size fromthe cal cul ated 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 foll owi ng processesyshown in FIG. 7. In a step S301, a
decrenent is made to the buffer size of the ring buffer "B" as the object

f the h -1- . | : ' bt ai ned

above. atherreht FomHsser A RlPRem o sefing e Rtitadtes s { RpBE2T' D 2
i ' i.nst.ruct.i the digital s o B S303,

e abovdata eioRiBd: Ting-wiitet e Space Tl PactheiEsr SoeREPL 06 7om,
the bit mb ndi, ng. t i st i di h i der t bt ai.n th
necessar JORArTIaRbaR IRGHAIERIQm & 4RI ATEHG fob ColHAHG AOP BSSS SEdr 1 ne
ring-buffer "B'. In a step S304, a nunerical "1" is shifted is |eft
di rect i orring-bufifernas ean ;ojest tforuabfilterproeess: & cealenlaie acriagdyrder

ri ng-buf Fex size of the ring-buffer "B". In a step S305, the above shifted

val ue i s midipsss an dement faeseitingnthescalculated top addresssapdheioadculatache above
necessary bit nunber

ring-buffer address ; an element for cnsuring 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
clement for carrying out a filtcr-process ; and an elcment 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 elemcnt 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 filter-process ; an element
for executing calculation of a left shift number, wherc 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 clement for 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-buffcr size ; an
clement for shifting 2 numerical “1” in a left direction by the necessary bit
number for representing the ring-buffer size ; an element for subjecting the
shiftcd 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 clement for masking a current address in a data memory space



fromthe LSB side are nmade into 1 to calculate a mask data as a mask val ue.
In a step S306, a current address in the data nenory space i Z@i“.?t he

above mask data. In a step S307, it is confirned whether or 102 tE’?jna§ked
address is 0. If the nmasked address is O, then the process will enter into

a step S308. If the masked address is not O, then the process wll enter
into a step S309. In a step S308, since the nmasked address is 0, then the
above current address beconmes a top address of the ring-buffer, for which
the nenory space B" is ensured, therehy cal culating the top address of the
ring-buffer "B" as the object to the filter process. In a step S309, since

the masked addresg is, not O, then for the curske adayr |

corres poﬁ&i ﬁ}f %asj%éf%év@“%% e{jg}p‘j&gt b@éo‘ﬁ%ﬂﬁﬂﬁi{w f‘%ﬁ%ﬁé &hbsstfp?ent
address is added with a yal ue obtai ned by,increnent to,the_nmask val ue by

t he one- m&sigg @ﬁ&%’sﬁh’é éd@@g éﬁr‘ﬁ%rﬂlaélﬁ%q @@rﬁ‘ﬁ:é thepl, the, FHEE ot i he
ring-buffer "B", for which the neno space, "B’ | . G 2' 002 26
ensur ed, addeasshecames |aa£quggdmssmé¥%mbugﬂx ?@ N}'ﬂéﬂ @ﬁ?f@?m‘-ﬁy as the
object to the ftliter process. 'In the step S404, the calcul ated top address
of the rispaceis ensured; therebyprcalenlatingra tap address ofdhe ging-buffertas theep
54.05, there is ensured a nenory space "B" corresponding to the ring-buffer

si ze frowbjén toatheufiter procss panid ¢t the maskedraddyessiis not 0pthentfox ther r ent
address is set in the next to the ring-buffex size. In the step 540b, the

ri ng- buf fcarrenit 2€ldeéss, bitsr ¢orgedporiding t8'theaboste inask valué bgebmief @ andegi st er .
In the step S407, the i~xltcr-2-process for processing the alter ~ is
carried quithét the 'cor®ngeiréss ishaddddwith bfwilae obtaimed byBincrement to

the mask valuc 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

filtcr process.

It is also prefecrable that first and sccond filters are 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 elemcnt for
calculating a first top address of a first ring-buffcr as a first object for a first
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 ensuring a first ring-buffer memory space corresponding to a
first ring-buffer size from the first top address of the first ring-buffer ; an
element for sctting the first ring-buffer size in a first ring-buffer register ;
an element for calculating a sccond top address of a second ring-buffer as

the first object for the first filter-process to calculate a second ring-buffer

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



In the step S408, if the ring-buffer data of the ring-buffer "A" are no

| onger necessary after the filter-process has been carried ou1 2 tA]HrB Qﬁié,re
is rel eased the secured nenory space "A" for the ring-buffer "A". In the
step 5409, if the ring-buffer data of the zing-buffer "B" are no | onger
necessary after the filter-process has been carried out, then there is

rel eased the secured nenory 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 {®l|low ng processes shown in F1G 7.
In a step S301, a decrenent is nade to the buffer size of the ring buffer
"C' as t ieqt h L es 18 tfop enstl a deeontdasi s of
t he val ugﬁﬁﬁﬁeﬁggg?@a&i‘%ﬁ %dﬂi:él{g ’aﬁnoé Zg%g‘ﬁzf? shi f?nr%anber, wher e

non- zer o e pliffel hcifiory Sphie guggggegggigt@armha% uffsgigs e of the

di gi tal pr ocesso t he above cal cul ated left shift
nunber i i ROELES | i r width
" or der T8 SERIRF IO Al A e SOt e bAFEES ARICRRAt fof sEifif el )
ring-buffer size of e rdng-buffer "C'. In S 04, a i "1" is
shifted SRCPRY IIRRDULGT$IZE A0y BSE0O ggg;,blbﬁfr k%@ 8P ?%pr e teﬁ?lji ng the
third ring-byffer size of the ring buffer "C'. Inh a step S305. the above
shi fted FAFANEOW tfil&erfgrqqqég é@@ﬂ%ﬁk“&@qtﬁéﬁe%ﬁl&@iﬁr@m ng to

t he above nccessaxy bhit nunber fromthe IrSB side are tr.adebiﬁlto l1to

cal cul at $¢8ORdJKN IMEMQLYSRAgesdf the first and second ring-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 third ring-buffer
address ; an clement for setting the calculated third top address at the
calculatcd 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 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 rencw the current addrcss.

It is further preferable that each of the elcments 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



In a step S306, a current address in the data nenory space is nmasked by the
above mask data. In a step S307, it is confrnncd whet her ox noﬁ ZnﬁLﬂ?ﬁﬁﬁi
address is 0. If the nasked address is 0, then the process wll [

a step S308. If the masked address is not O, then the process will enter
into a step S309. In a step S308, since the masked address is 0, then the
above current address becones a top address of the ring-buffer, for which
the nenory space "C' is ensured, thereby calculating the top address of the
ring-buffer "C' as the object to the fildter process. In a step S309, since
t he masked address is not O, then for the current address, bits

cor r esponnamber cortespending tmakregisterewidiboireofiieartd obtair?aAldces09Die8
further the current address is added with a val ue obtained by increnent to

the mask mamber fort fepresenting the rimgbutfer siddedanoeteaintaflir shiftingcpmes a
top address of the ring-buffer "C', for which the nenory space " S

ensur ed, higiceied] cel Uit 4 NIkt NirbOoR IBye i OhetdiSafy it bifiier’ For 2 L he

object to the filter process. In the step 5410, t | cul ated top address
f th [ e | A . : 5411,

Cher o i s DATGRARg the Hibe UM slad; a SlhonTor BAORRImG Tod ARITLEP 7

f th I | POy 0 dd

o st i nvEe o Beelod S RER Vils cotfedadi¥in o Fhe opopssalf it hiBer 2" o
i ng- buf f i i ng- Quf.f e t ingt i ng- buf f i ster.
e Bod 3L 8P OB e L .45 b il A LSRR i £ <1

Fing- buf £ 8 epnsnb Eof ARG PGt AUANSGit3 JasAJBPTIRSY TRRCRRREr the

filter-procef{s has been caryied oyt, then there ia] rel eased the seched
mermory spHESK: data ; and, an, ¢ _?R}f?@ cogiirming whether or not the maske

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 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 currcnt address is added with a value obtaincd by incremecnt to the mask
value by thc 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.

The third present invcantion 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.



The top address of the ring-buffer is calculated to actively ensure and

rel ease the nenory space to prevent ertsuri.ag the unnecessagyV, ¢
space, thereby inproving the efficiency in use of the nennryﬁénggﬁ§¥m®L
above present invention provides the followng effects. The test effect is
to inprove the nenory efficiency. In the prior art, the nenory space

corr ESponding to the 1 ?. AU G 2002 29 naxi mum val ue of the ring-buffer
is fixedly ensured even atcr the ensured nmenory space has becone no | onger
necessary. In accordance with the preégnt i nvention, however, after the
ensured nenory space becones unnecessary, the unnecessary nenory space is
rel eased so t hat Isisopreferabde Ithat acsinglc filter dgipsacessesoanddbeiprogra@ent . wt h
reference to FIGS. 4 and 9 processing the two filters, the size in the
prior ar consprisesfthic! steps ofvesetting' Acufizi) addressatya top of 8@ata regioniw y " C'
(20) =120 By contrast, in accordance with the present invention, the size

i s as folgl ANE-bueePmemdry spade forplavemeérid of Hap-buffér datety catryeowt esent

i nvention provides 25% réeductiton 1n the used size. The above conparison is

i Pl e exgRlitaliXrich | BRRAAMIEPA Top dddfess 6l0a bitipbifenhs atfearfbren i ati on

in size o e ring- ers 1s large, then the effect of the present
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carrying 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 further preferable that the step of calculating the ring-buffer

address comprises the steps of : carrying out a decrement to a buffer sizc of

a ring-buffer as an object of a filter-process ; cxecuting calculation of a left

shift number, wherc non-zero bit is MSB, on the basis of a valuc of the

buffer size in accordance with a normalization instruction of a digital signal

processor ; subtracting the left shift number from a bit numbcr

corresponding to a register width in order to obtain a nccessary bit number

for represcnting 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

nccessary 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 whether or not the masked address is 0, and

if the masked address is 0, then the current address becomes a top address



1 2 AU G 2f1 0~ 30 nenory maaagenent. \Wereas nodifications of the present

i nvention will be apparent to a person having ordinary skill in the art, to
whi ch the invention pcrtai~s, it is to be understood that enb’t?ﬁr%pﬂicars;.
shown and described by way of 5 illustrations are by no neans imnt ¢t

be considered in a limting sense. Accordingly, it is to be intended to
cover by clairrts all nodifications which fall within the spirit and scope
of the present invention. 12 AU G 2Q@g2 -31 Wat is clained is: 1. A

met hod of processing at |east one filter by ensuring a ring-buffer nenory
space in a digital signal processor, wherein a single filter is processed,
sai d net bfdtheomimg-diuffer; Hiors wdishothe swemory 8pace r bnicnsumds $hereby t op of
a data region in said ring-buffer nenory space for placenent of ring-buffer
data to calowlatng atopiaddress ofztite ring-tneffendsathierapject tapthedfiltes pragess,
ring-buffer as an object for said filter-process to calculate a ring-buffer
address; aa@t if e SAbsked aidraéeds ot Ogltheasfort tismictrrenitc addtoss, bitsg- buf f er
address; ensuring said ring-buffer nmenory space corresponding to a

"ing- buf ireSpefdl 1 e hbiove Atk onelbendimt 0 asd tuifier theatrragt sai d
ring-buffer stze 1ma ring-buffer register; carrying out said

filter: DLAGEoS isHNdEYARP behlad dbained by ihGrentBittoVheraask  Valae by
rlng-buff%r ata store

In

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 prefcrable that first and sccond 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 placcment of ring-buffer data
to carry out an initialization ; calculating a first top addrcss of a first ring-
buffer as a first object for a first filter-process to calculate a first ring-buffer
address ; sctting the calculated first top address at the calculated first ring-
buffcr address ; ensuring a first ring-buffer memeory space corresponding to
a first ring-buffer size from the first top address of the first ring-buffer ;
setting thc 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
filtcr-process to calculate a sccond 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 relcasing the first and second ring-buffer



said ring-buffer nmenory space becones no | onger necessary after said
filter-process. 2. The nmethod as clained in claim1, wherei n1szim f
calculating said ring-buffer address conprises the steps of: ‘carf m a
decrenent to said buffer size of said ring-buffer as an object of said
filter-process; executing calculation of a left shift nunber, where
non-zero bit is MSB, on the basis of a value of said buffer size in
accordance with a nornmalization i nstrLi(}t ion of said digital signal
processor; subtracting said |left shift ‘nunber froma bit nunber
corresponding to a register width in order to obtain a necessary bit nunber
for repr ngEPs&S rq f &@ﬁ}-ﬁy ' ' "lbneep a | eft
di rectioﬁléﬁélu‘?al neggsﬂgg%ﬁgi{[ﬁrﬁmer 0 tr’ielgreg@ﬁ?%g%?gorl?ﬂg?guffer
size; supj ' | [ J; c t,S ' -
ﬁ%&%gﬁ@g A B! el ﬂﬁ%‘."?f‘?@ﬁﬁe% GBIt a %H&ﬁi hadress

correspo sal d necessary r froman L side are _mac’:le into 1
s G B e

(i el PRl i Bl SRR P o
said rin62 4tﬁdy§£ﬁ§§?’ﬂ reé%ta?t@esﬁ uﬁipﬁw_@, 'guﬁ%ﬁg“i‘ﬁggsalgd masked

address is not O, then for said current address, bits corresponding to the
above magRsumRg@ Hug g bateTs memesy space GQHPéB?miiﬂsr&g P9 with a
val ue obtai ned_by increnment to said mask val ue ‘gy'th e-bit .,so that said
added cubuflier sizeifeonm thecthied topiaddress ofithe thir frue&-g rgsettingdhe 1 or

whi ch said nenory space is ensured, thereby calculating said top address of
sai d ri nghivdfring-busferasizge dbjathird singabuffer ﬂ@gﬁtﬁirbémmgwuha%ﬁ@é of
processing at least one filter by ensuring a ring-buffer nenory space in a
digital Siltprgprogess pandireleasingthe third ringronffer memory space iithe ghisdessed,
sai d method conprising the steps of: setting a current address at a top of
a data r epigsbuffer siatal becamebné lengerenecessaryaafier the seconshBlier-groesssg- buf f er
data to carry out an initialization; calculating a first top address of a
first ringrenéwaheamireertiaddresshj ect for a first filter-process to calculate
a first ring-buffer address; address;

It is further preferable that each of the steps of calculating the

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 the buffcr 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 neccssary bit number for rcpresenting the ring-buffer size ;
shifting a numerical “1” in a left direction by the necessary bit number for
representing the ring-buffer size ; subjecting thc shifted value to a
decrement so that bits corresponding to the necessary bit number from an
LSB sidc 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



,setting said calculated first top address at said cal culated first

ring-buffer ensuring a first ring-buffer nmenory space corresp i '
first ring buffer size fromsaid first top address of said fi?gl AEJG?UBZ

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

regi ster; calculating a second top address of a second ring-buffer as said
first object for said first filter-process to calculate a second

ri ng-buffer address; setting said caIQ%Iated second top address at said
cal cul ated second ring buffer address; “ensuring a second ring-buffer nenory
space corresponding to a second ring-buffer size fromsaid second top

addr ess Wh&ﬁ@ﬂgfﬁé?ﬂfé fria8Re® 4dtieéss I8 9, nddif$hé shaskedndidreswisifthen size in

a second ring er register; carrying out said first filter-process; and
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if said F and secon ta In sai Irst ‘and second
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ri ng- buf fhﬁCOSIEQQ and ﬁllﬂﬂﬁfr@ler‘?f‘%f@elﬁﬁ(;‘iﬁesg b%?éé?éi Wi Fr‘ﬁ&% O%iimsaibd second
filter-process; and releasing said third ring-buffer ace if said

nor
third rirpcement taathe maskaivalueiby thengnenbit sp Hato éﬁ‘ﬁ@épﬁ‘éﬁs no

| onger necessary after said second filter-process to renew the current
addr ess. 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 objcct to the filter process.
PREFERRED EMBODIMENT

A first embodiment according to the present invention will be
described in detajl with refcrence to the drawings. 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 proccssor 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 independcnt from a main
bus 101 for the purpose of parallel processings for operations and data
access. The data memory spacc 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 107 and an arithmetic and logic unit 109. The

data pointer register 107 is also connectcd to the data memory space 101,



4. The nmethod as clained in claim3, wherein each of said steps of
calculating said first, second and third ring-buffer addressesg4C | ses
the steps of: carrying out a decrenent to a buffer size of a rﬂnz:Btﬂﬁénuﬁp
an obj ect of a filter-process; executing calculation of a left shift
nunber, 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 shift9nunmber froma bit nunber
corresponding to a register width in order to obtain a necessary bit nunber
for representing said ring buffer size; shifting a nunerical "1" hn a left
di r ect i osohat ghel datac potnter registes b servss ascan exehisty register fosdbgus 1 er
size;, subj ecting said shifted value to a decrenment so that bits |
cor r espoddimgccessstn thedatss saemoby spaceiétl. fFaenasithwetcsand lagic uaide into 1
to cal cul ate mask data as mask val ues; masking a current address in a data
nenory si@9eidyonnectedatk thetduta spuinterlreister A 07,080 tRdt aftof ithei dafawhet her
or not said nasked address is 0, and if said masked address is 0, then said
current agdesssherwaoiatae oftthe dats pelifteptegisict 107nis-dent tethe beithmietich sai d
menory space is ensured, thereby calculating a top address of said
ri ngbuf f ghdaosizi UnfPNO9! oo that the iVdlee 8’ RERIRaticilly isubjeited neslsad
address is not- 0, then for said current address, bits corresponding to the
above ma Le6e ' ; ; it d with a
val ue ob?ﬁ?ﬁgﬁﬁgy |ncg§%§ﬂt géggﬁgﬁgggﬁh@g@ﬁghﬁgﬁ¥ﬁgﬂ%§§§%$gogbd?ﬁat said
added cur o essiRf i | Figls : whi ch
r£§ahlpeaﬁigé$?e°r R68 Keéo@é&eg%d% g:fqlﬁ b4 d:f'?% Bﬁé% é?omiéi‘r

said nenory spac S ensured, ereby cal cul'ating sai ess of said

or ocessi Musisees E23s AR FlarleRrels i il bRy 305 g pritpadil BBIGESC
o 9L SiRTbgRonRaRtind L FAE odng BAeL 0BT BTGP AOR
i g~ but 1PTeB TR BUReF siAts.of KRE ribl PEfeRy Tht, SRBERL b8 JBRRERA 1 .
cal cul at cl9 RoRTPAER 17 24deRoGine 4R Sausch B thodule Fales i8Il ¢y at o
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value of the data pointer register 107 is returned to the top 104 of the ring-

buffer 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 buffcr size by the module register 108. For
example, if the ring-buffer size is 8 words, the necessary bit number for
representation is 5 bits, for which rcason five lower bits of the address of
the top 104 of the ring-buffer 103 is zero. It is impossible that the buffer
size is zero, for which reason zero is considered to be buffer size 1. In this
case, the necessary bit number for representing the buffer sizc 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 processings, wherein



buffer size fromsaid top address of said ring-buffer; neans for setting
said ring-buffer size in a ring-buffer register; nmeans for ca r |,Agg gggg
said filter-process; and neans for rel easing sai d ri ng-buffer nmenory

if said ring-buffer data in said ring-buffer nenory space becones no | onger
necessary after said filter-process. 6. The systemas clainmed in claimb5,
wherein said neans for calculating said ring-buffer address further
conprises: means for carrying out a deiéenent to said buffer size of said
ring-buffer as an object of said filtef:process; 1 2 AUG 2002 -35 neans
for executing calculation of a left shift nunber, where non-zero bit is

VBB, 0N 4 ShdiBTifer et 4 8lrikfe fing gﬁg?%@ﬁ:& aﬁbbauﬁeﬁpmia&&d%&@of

normal i za | ns I’UC 1"t al rocessor nmeans

"egi ot or Wit Bre %vﬁeﬁ%hgﬁ?ﬁf ’ﬁ%éﬂeaaryf@*f?ﬂm@?Vf??°é‘Wééﬁt g
i ect | oAPRRRHOR, pingaiculgR it anmech ey TR IRToed i dof, Byt o

si ze; nmeans foy sﬁﬁﬁh gg sai d shifted value to a decrement so that bits
cor r es poRERGEESHESH kil'¥eRessary bit nunber froman LSB side are made into 1
to cal cul ate mask data as nask val ues; nmeans for masking said gurrent
address in a datkn potep P20Paacuptens Addressis sehaha tepriadata ®gI0RS4f i r ni ng
whet her or not said masked address is 0, and if said nmasked address is O,
then sai d memogyifonplaciog axingrhffer-data thercat foeuntiaizationt ri ngbuffer, for
whi ch said nenory space is ensured, thereby calculating said top address of
sai d ring-bufferlma step $264) actbptaddxe&&jofthetnngﬂ:nrff@sas ampobjedt afdhd masked
address is not O, then for said current address, bits corresponding to the
above rraﬁlterapmeekueisx:aicﬂlamwiﬂ th followirigipracesses shkin és F1Gs 7added with a
val ue obtained by increnent to said mask value by the one-bit so that said
added current adfisastep S301ea devremenp innthdests the sffer size of thé fimg- f or

whi ch said nenory space is ensured, thereby calculating said top address of

said ri n%uﬁt]‘rfa@rthafolﬁeudopﬂiceﬁlteﬁ-pw@sd filter process. 7. A systemfor
processing at |east one filter by ensuring a ring-buffer nenory space in a

digital signal pIRGESEY SI0PELA thef bisis cintheseslpedoblaidert abave, arleftessed by
said system said system conprising:

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

instruction of the digital signal processor.

In a step S303, thc above calculated lcft shift number is
subtracted from the bit number corresponding to a registcr 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
neccssary 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 LSB side are made into 1 to calculatc a mask data as a mask
value.

In a step S306, a currcnt address in the data mcmory space is

masked by the above mask data.



means for setting a current address at a top of a data regiongi ' '
'buffer menory space for placenment of ring-buffer data to carr;] 2uﬁw ?ddy

initialization; nmeans 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 neans for setting said
calculated first top address at said calculated first ring-buffer address;
means for ensuring a first ring-buffer menory space corresponding to a
first ring-buffer size fromsaid firs#2ltop address of said first
ring-buffer; nmeans for setting said first ring-buffer size in a first

ring-buffer regigfgktep 83073, itq§ confighied whetiRr 91aiitdhe qRaskbll &ddresé 2

second ring-buffer as'said first object for said first filter-process to

cal cul at @, 1GOOI RUELE s BHeR e [TBRES HAM ot fnd axibs SaRBeul at ed

second top address a cal cul at nd ring- f'er ss; rmeans for
ensuri ng e L RQ- but [ p 3 ' tQ, ond
- bur Tahegnsited aifest'ss Bon O R rR R e AR VBIHIoR 2 eB SO D1 1 .
means for setti said s d ring;buffe I ze.in a second i ngghuffer
regi ster; rreansnﬁbta %Prsgﬁ SH’(cesg’red"?zﬁi‘g ?‘?4%?-‘5%0@‘?9; {haengbﬂ%%ms f or
rel easing said first and second ring:-buffer nenory spaces if _said first and
second rFugeRtaddress,bgcomes A Jop address, @ s@’@oﬁ&grb‘r’\@@'é ToWV k¢ spaces
beconme no | onger necessary after said first filter-pracess ohre,new a
current HRINAES SPACR IS ensurcda thenchy: sajchlating the I0p addresssobiheringrr d
ring-buffer as a second object for a second filter-process to calculate a
third ri byffeufasdhe objeatdo;thedtiter processet ting said cal culated third top
address at said calculated third ring-buffer address; neans for ensuring a
third ring-buf f eln mestopyS30csincerthesmasked address ishnotl O; ithgntorithe si ze
fromsaid third top address of said third ring-buffer; nmeans for setting
sai d t hi cdrrent@ddrésse bitsi ceréspondimg to the nhovefthask vabiesbecomethandf or
carrying out said second filter-process; 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-
buffcr address.

In the stcp S202, there is ensured a memory space corresponding
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 stcp S204, the filter-process is carried out.

In the stcp S205, if the ring-buffer data are no longer necessary
after the filter-process has bcen carried out, then there is released the

sccured memory space for the ring-buffer.



means for releasing said third ring-buffer nmenory space if said third ring
buffer data in said third ring-buffer nmenory space becone no | onger
necessary after said second filter-process to renew the currth ﬂﬂgsgzﬁDZS.
The systemas clainmed in claim?7, wherein each of said neans for
calculating said first, second and third ring-buffer addresses further
conpri ses: ~ 2 AU G 2002 -37 neans for carrying out a decrenent to a
buffer size of a ring-buffer as an object of a filter-process; nmeans for
executing calculation of a left shift Adnber, where non-zero bit is MSB, on
the basis of a value of said buffer size in accordance with a nornalization
instruction of aydifNe téjove ﬁ@ées@rﬂiieéﬁﬁiﬁngfﬁﬁesrﬁc%o@u@pii@é;F thed o dleft
shift nunber froma bit nunber corresponding to a regi'ster width i'n order
to obtal gadede e betnisuiéd iSHANEY Wit (REBLEIBYd kel tn drler Ryt 1 2,
means for shitting a nunerical "1" 1n a left direction by sald necessary
bit nunb td [ ¢ A2 hZes lseCt i Nng

fie, Giroht BAGRRS o3 the Heit ey, WIS ndhZnciRaonrrdht 2diSE |

sai d shi crenen S correspon 0 sal
necessar ' | d ' alycu mask

Gat e ae Iaaeredy fiEBe abOTk Horel Ko i tuBHHE mbirkay soBoftfy s 000
space by_said nask data;, a means f.or ntirmn et.her oy no ai d
rheked ABERaaeMedoElisRn AliRaS uited B hec et Ttdrthe R BF 486 ene
address becones a to ddress aqf _said, ringbyffer, for Lch.sai.d penory
space is“@@ﬂ?kﬁ?a@%g?&yf easeg It ishglse p g‘%’%dﬁ%%@f%f‘l\!‘\ggﬁu%qfi%emffer as
said object to said filter, process, and if said masked address is not O,

t hen forpiéﬁiccpfc @Hre €8S. bits corresponding to the above mask val ue
become 0 and further said current address is added with a val ue obtai ned by

i ncrenent to sai Ppesationsofdhpfilter progesses fan progassing twaddkierscwil ent
address becones a_ top address_of said ring-buffer, for _which said nmenory

space i sherginaar be edawith reference @Y. 8and:9s FIG. Saisda flow- buf f er
as said object to said filter process. 9. A storage nediumfor storing a
conput er chadilustraivepfaambuel pperation af the filten processings, véherein tweuring a
ring-buffer nenory space in a digital signal processor, wherein a single
filter i Silterasestves rimpbuffersin accowtance svith tharesentdnvéntiont FIGg9a
current address at a top of a data region in said ring-buffer nenory space
for pl acésramhembry imagp illisteativiaof thonoeck process for two filtelrs o FIG0 8.
calculating a top address of a ring-buffer as an object for said
filter-process t&heafclibwirg adescriptionist willabdrrmde undér fhé folloving8
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 thc filter 2,
the ring-buffer “C” and “B” is processcd. 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 placiug a ring-buffer data thereat for initialization.
In a step S401, a top address of the ring-buffer “A” as an object
of the filter-1-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-



setting said calculated top address at said cal cul ated ring-buffer address;
ensuring said ring-buffer nenory space corresponding to a ring-buffer size

fromsaid top address of said ring-buffer; setting said ring f 1 in
a ring-buffer register; carrying out said filter-process; angbzekg&m
said ring-buffer nmenory space if said ring-buffer data in said ring buffer
menory space becones no | onger necessary after said filter-process. 10. The
storage nediumas clainmed in claim9, wherein said step of calculating said

ring-buffer address conprises the ste®8 of: carrying out a decrenent to
said buffer size of said ring-buffer as an object of said filter-process;

execut i ”Bu@&“ﬂe?éﬂ:{é@j&tﬁfftﬁcgﬂeﬁl-?%&%ﬁz where non-zero bit is MSB, on
0 alu

b4
t he basi s av e of “sal buffer size in accordance with a normalization

nstruction of S @ sedl $360Sbf 1AL RS e vABIdREEATASRE 4 Bfy SNi

nunber from a bi corresponding to a register w In’order to
obtain a I Of.zef ng_i L L jze;

Shi 1 ngS itk SRRk, PherE ot ot bit TVASE s s My by B B Biaibay o,
for representing sai,d ring-buffer size: subj ecting said shifted value to a
decr errenfnﬁﬂ'“ftﬁgl Oﬂ‘B"sdlaJﬁ}léé%Fbﬁchﬂﬁeﬁ?fsai d necessary bit number from an
LSB side are made into 1t | cul ate mask .da S sk .yal ues; maski ng
said current addf’és'sl SIEPs ﬁ%‘fﬁ ﬁ@%?'?/o‘é?)aegcﬂiﬂ%’%‘ii !Frfﬁaéu Anunber, 45
confirm ng, whet her or noé_sai d masked addiess is 0, ,and.i é_ﬁsai d, masked
address sgbga oxnthe bl UAber,GRITEsRo fed rgister yidtyin erderdp <4 g
ring-buffer, for which said nmenory_ space is ,ensurséix,sgt,hereb cal cul ating

sai d t op obiRindbe ngcessary bit nyrbarifor rgpresgnbingthe einghuftes sizeofyr ocess,

and if said nmasked address is not O, then for said current address, bits
cor r espoiib¢ ring-buffies “Alove mask val ue become 0 and further said current
address is added with a val ue obtained by increnent to said mask val ue by

the one-bit so tHnta stepdS3adical numerical ‘Uddiseshiftoddorleft disectionpy the 2 AU G
S necessary bit number for rcpresenting the first ring-buffer size of the ring-
buffer “A”.

In a step S305, the above shifted value is subjectcd to the
decrement so that bits corresponding to thc above necessary bit number
from the LSB side are made into 1 to calculate a mask data as a mask
value.

In a stcp 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, thcn 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 “A” is cnsured, thereby calculating the top address of the

ring-buffer “A” as the object to the filter process.



address of said ring-buffer, for which said nmenory space is ensured,
thereby calculating said top address of said ring-buffer as i he o]
said filter process. 11. A storage mediumfor storing a conpﬁFQEAﬂZEdZQmé
program for processing at |east one filter by ensuring a ring-buffer nenory
space in a digital signal processor, wherein first and second filters are
processed, said programconprising the steps of: setting a current address
at atop of a data region in said ring%buffer menory space for placenent of
ring-buffer data to carry out an initi4lization; calculating a first top
address of a first ring-buffer as a first object for a first filter-process

to calculate a f g% stepnS309] sRiceaner easked diddress fahet Op'then oedhéi r st top

address at said calculated first ring-buffer address; ensuring a first
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spaces if said first and second ring-buffer data in said first and second
ri ng- buf fadyeetetoothg RlekpEOCS8S0ne no | onger necessary after said first
filter-process to renew a _current address; cal cul ati Rgea_ third top, address
of a third ring- BofthestepS401 ctherealomiated tapaddrese of the ringrbutipr 6Ass to
calculate a third ring-buffer address; setting said calculated third top
addr ess ds sehinitheatingttuffer address.r i ng- buf fer address; 12 AU G 2002 - 40
ensuring a third ring-buffer menory space corresponding to a third ring
buffer size fromlgaithet btapd $402,adberesssofensaied tahi memonyg-spateefA’set ti ng
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space if said third ring-buffer data in said third ring-buffer nenory space
beconme norihgAudfemEALs SEe/ cafrett sidreksssicsetdin 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 FIG.
7.

In a step S301, a decremcnt is made to the buffer size of the ring-
buffer “B” as the object of the filter-1-process.

In a step S302, on the basis of the valuc 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



filter-process to renew the current address. 12. The storage nedi um as
claimed in claim11l, wherein each of said steps of calculatin aid first,
second and third ring-buffer addresses conprises the steps of?iaAUB @ﬂ&lt
a decrement to a buffer size of a ring-buffer as an object of a
filter-process; executing calculation of a left shift nunber, where
non-zero bit is MSB, on the basis of a value of said buffer size in
accordance with a nornmalization i nstr%ti on of a digital signal processor;
subtracting said left shift nunber frdoma bit nunber corresponding to a
register width in order to obtain a necessary bit nunber for representing
sai d ri ngutwidted ffometheit huimiseracorresponding td a register widthdnrederto by sai d

necessary bit nunber for representing said ring-buffer size; subj ecting
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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 O, then the process will enter into a step S309.

In a step S308, since the masked address is O, then the above
current address becomes a top address of the ring-buffes, 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 and
further the current address is added with a value obtained by increment to

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

top address of the ring-buffcr “B”, for which the memory space “B” is
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no longer necessary after the filter-process has been carried out, then therc

is released the secured memory space “B” for the ring-buffer “B”.

In a step S410, a top address of the ring-buffer “C” as an object
of the filter-2-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 “C” as the object of the filter-2-proccess.

In a step S302, on the basis of the value obtained above, a left
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shift number, whcre 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 rcpresenting 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 nccessary 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 stcp S307, it is confirmcd 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 O, 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 addrcss of the
ring-buffcr “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
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further the current address is added with a value obtained by increment to
the mask value by thc one-bit so that the added current 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-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.

In the step S411, there is ensured a memory space “C”
corresponding to the ring-buffer sizc fror 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 S412, the ring-buffer sizc of the ring-buffer “C” is set
in the ring-buffer 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 becn carricd out, then there
is released the secured 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 ensuring the unnecessary memory
space, thereby improving thc efficiency in use of the memory space.

The above present invention provides the following effects.

The first effect is to improve the memory efficicncy.

In the prior art, the memory space comresponding to the
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memory space has become no longer nccessary.

In accordance with the present invention, however, after the
ensured memory space becomes unnecessary, the unnccessary memory
space is released so that substantially no buffer region in non-use is present.

With refcrence to FIGS. 4 and 9 processing the two filters, the
size in the prior art is as follows.

Memory “A” (20) + memory “B” (80) + memory “C” (20) = 120

By contrast, in accordance with the prcsent invention, the size is
as follows.

Memory “A” (10) + mcmory “B” (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 sccond effect of the present invention is to allow shortening
the necessary time period for development to the filtcr-process program.
The calculation of the address of the ring-buffer and ensuring the memory
space are madc by the programs. 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 ring-buffers and other data

co-cxist in the single data region, whcreby making it convenience for the
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to a person 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
5 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.
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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;
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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
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;

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-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
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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;

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 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;

subjecting said shifted value to a decrement so that bits corresponding to
said necessary bit number from an L.SB 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
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#10% address is 0, then said current address becomes a top address of said rlng-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 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;

means for setting said calculated top address at said calculated ring-buffer
address;

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;
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instruction of said digital signal processor;

means for subtracting said left shifi 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 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 O 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;
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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:
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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 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
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;
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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;

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 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
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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.

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 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

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;
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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;

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 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
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