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ON OF SPEECH

CODECS Field of the Invention 5 This invention relates to audi o codi ng,
and i s parypGdhieiy applicable in the field of tel ecomuggsdebmgaesind t he
internet, for exanple, in-which nmulti-channel speech coders are

I npl emented using a single digital signal processing (DSP) device.
Background 10 Because of the conputationally expensive nature of encoding
and ‘decoding real-time audio, traditionally audio coders/decoders
("codecs") have been inplenmented by specialized integrated circuit chips.
An alternative is to provide the auwdi-o codec functions in software

(firmvare, mcro-code, etc.) for operation on a nore general

pur pose

Digital Signal Processor ("DSP'). 15 Wth the depl oyment of nore powerful
Di gital Si gnMUFTRIIE INSTANGE PARLEMENTATEOYN @B SPERCH CODEC®ne codec to
be real-tinme inplenented using a single DSP chip. For exanple, it may be
possi ble for a powerful DSP to process a plurality of different audio

si gnal s Gield¢bfthadivention real - tinme, to thereby inplenment a plurality of

voi ce coders ("vocoders") using a-single processing device.

The Invention In accordance with the present invention, there is provided a
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net hod § or THisl iav@itionN@lates B! auaR &mgph@ﬂ@gdﬁea?wlgﬁpl{mﬂemdﬁ Heldcsrdecs)
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functi ontﬂ?""é‘gﬂ‘l'f“gaé’ﬂé

wherein the

DSP
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code pro%ﬂ%eﬁﬁgugmgggggmﬂ Sl pidaEssHp FD8PPdevider ovi ding an instruction
code programstored rn a first nmenory for controlling the DSP to function
as a codec; providing a second nmenory including a plurality of nenory

segnent s Background
10

Because of the computationally expensive nature of encoding and decoding real-time audio,
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traditionally audio coders/decodets (“codecs™) have been implemented by specialized integrated
circuit chips. An alternative is to provide the audio codec functions in software (firmware,
micro-code, etc.) for operation on a more general purpose Digital Signal Processor (“DSP™).
With the deployment of more powerful Digital Signal Processors, it can be possible for more
than one codec to be real-time implemented using a single DSP chip. For example, it may be
possible for a powerful DSP to process a plurality of different audio signals or channels in real-
time, to thereby implement a plurality of voice coders (“vocoders™) using a single processing
device. '

In accordance with the present invention, there is provided a method for implementing a

plurality of encoders and/or decoders (codecs) using a single digital signal processing (DSP)
device, wherein the function of each codec is performed by the DSP according to an instruction
code program, the method comprising the steps of:

providing an insﬁ-uction code program stored in a first memory for controlling the DSP to
function as a codec; '

providing a second memory including a plurality of memory segments;

?



WO 01/ 23993 PCT/ S&9/ 00095 -2 inplenenting a plurality of codecs using the
DSP by running said instruction code program in the first menory a
plurality WO®@/2388 in re-entrant instances, wherein each P(%'(fé'{?”i"%@-’t ance is
provi ded access to a respective separate nenory segnent in the second
menory for storing data used in encoding/decoding a respective separate
data stream 5 The present invention also provides a data codi ng and/ or
decodi ng systemin which a plurality of encoders and/or decoders (codecs)
are inplemented using a single digitad_signal processing (DSP) device,
conprising: a digital signal processor (DSP); 10 a first menory coupled to
the ] SPP and containing an instruction code program the function of each
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each codeﬁsedmtmdmgddschmg\mrewdctmes@samdatastreampect|ve separate menory
segnent i.n the second nenory for storing: data used in encoding/decoding a
respectlée separate data stream Preferably a t1 htl nmenory is al so.
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t he corres&geggﬁgmeymgqgﬂﬁﬂh $15| ng |nd| rect addressing based on at

| east one 1 ndex register, ‘the at Teast one index regi ster being set for

each 25 codeﬂ:mgﬁﬁaits’éﬁé[é’w%s%ﬂ?sfﬁ) addressing of variables for that codec
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of each codec being performed by the DSP, in use, according to the instruction code program;

a second memory coupled to the DSP and partitioned to include a plurality of separate
memory segments;
wherein a plurality of codecs are implemented using the DSP by running the instruction
15 code program in the first memory a plurality of times in re-entrant instances, and wherein each
codec instance is provided access to a respective separate memory segment in the second
memory for storing data used in encoc{ing/dccoding a respective separate data stream.,

Preferably a thirfi memory is also provided which is accessible by each of the codee
20 instances for shared stbrage of temporary variables and data buffering in encoding/decoding said
respective separate déta streams.

Each codec instance preferably accesses the corresponding memory segment using indirect
addressing based on at least one index register, the at least one index register being set for each
25 codec instance to modify addressing of variables for that codec instance to the corresponding

memory segment,

In a preferred form of the invention the plurality of memory segments are contiguous in the

second memory, and the at least one index register is set for each codec instance according to



second nenory, and the at |east one index register is set for each codec
i nstance according to WD 01/23993 PCT/ S@9/ 00095 -3 an_offset :based on the
di ff er encWOOH2W/¥ress froma first of said menory segnebtSENM: nenory
segnent corresponding to that codec instance. Preferably each of the nmenory
segnents in said second nenory is the sane size. S In one formof the

I nvention, the first nenory is provided with a plurality of instruction
code prograns for inplenenting different kinds of codecs, wherein different
codec instances nmay be selected fgomthe different kinds of codec.
Preferably, then, each of the nmenory segnents in the second nenory is the
sane size, and the size of the nenory segnents is selected according to
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signal s“USI'hg O war e nodul e. 1S Brief Description of the Draw ngs The
i nvention is described in greater detail hereinaf r, by way of exanple

only, with reference to preferred enbodi nents .t hereqf dth cconmpanyi ng
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types. 25 Detailed Description of the Preferred Enbodi nents. The enbodi nents

of the isloctertaceerding tathe mainme aemork resiired by Juy of fie pliplity of differegtidnds coder s
10 of codec. ' '

This methodology can be used to modify the existing DSP assembly code or to implement
a new algorithm with a multiple instance feature. The multiple-instance implementation can
be used to process multi-channe] signals using one software module.
15

Brief Description of the Drawi

The invention is described in greater detail hereinafter, by way of example only, with
reference to preferred embodiments thereof and the accompanying drawings, in which:
20 Figure 1 is a block diagram of a sim'ple audio encoding systermn employing a DSP;
Figure 2 is a block diagram of a data memory structure for a first embodiment of the present
invention; and
Figure 3 is a block diagram of a data memory structure for a second embodiment of the
invention employing a plurality of different codec types.
25
Detailed Description of the Preferred Embodiments

The embodiments of the invention described hereinbelow are in the context of audio coders
implemented by instruction codes in the form of software, firmware or micro-code operating



i mpl emented by instruction codes in the formof software, firmwvare or

m cr o- code ogeratl ng WO 01/23993 PCT/ 3@&9/ 00095 -4 on a gg{] r.al r pose
digital si 01298t essor chip. In particular, the describ éﬁ@é‘ﬂ nts
relate to inplenentation of speech coders of the type which is the subject
of ITHT Recomendation 0.729. However, it will be appreciated by those of
ordinary skill in the art that the present invention is not necessarily
limted to such an environnment, and may further be 5 used to inpl enent
coders for other fornms of real-tinme dat.a streans including other forns of
voi ce.and/or facsimle transm ssion or storage coding. A sinple audio

encodi ng system 10 based on a general purpose DSP is illustrated in block
di agr am f olomal gen sb.dighaPsiguallprdcsssti dhip. s&rg:hmli@wmmo&hﬁh&al
si gnal processor 10 DSP) 12 which is coupled to receive input data and
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forns of dmmeummwmammmd&lmMMM@Q@mmmanﬂmmwm t he
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by t he DSP woizeped/onfansimile transtiissipn onisfordge wodihgl ordi narily be pernmanently
stored in read-only form One of the considerations which nust be dealt
with in inplenenting multiple coders on a single DSP by operating multiple
i nst ances of wwmasau&aemmwmemmeamwsemmsmmamm

operation is the arr erren ‘zé rage rrem)r so that 3 Lnstance of the
codes can ff‘?’Pb 1gitalsignphprecesinte

| nst ancegp i(DSEy 2 %mhlf@co%gmtoatebmx ca&%agiaaﬁ@c Maédo nﬂ?«n%@ﬂﬂ' TRebspf the
present |nvent|on this is achi eved arranging the d nenory as
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15 contain stored instruction codes used by the DSP to perform the coding, which would ordinarily
be permanently stored in read-only form.

One of the considerations which must be dealt with in implementing multiple codecs on a

single DSP by operating multiple instances of the DSP instruction codes which control the

20 codec operation is the arrangement of storage memory so that each instance of the codec can
have efficient memory usage and not interfere with other codec instances in use at the same
time. In accordance with an embodiment of the present invention, this is achieved by arranging

the data memory as illustrated in the block diagram of Figure 2. This exemplary embodiment
relates to implementation of a 4-channel multiple instance vocoder on a single DSP. As shown

25 inFigure 2, the data memory is partitioned into different parts, in this case comprising read-only
memory (ROM), local RAM, and static RAM. The ROM is used to store all the read only data,
which may include the program instruction codes and the like. Local RAM is used for storage

of temporary variables and for data buffering. The static RAM, on the other hand, is used for
storage of all the global and historical variables required for the coding operations, for example



whi ch may include the programinstruction codes and the like. Local RAMis
used for storage of tenporary variables and for data buffering. The static
RAM on tWeouBM3r hand, is used for storage of all th&@CHISGBYIIWYJ

hi storical variables required for the coding operations, for exanple WO
01(23993 PCT/ S@&9/00095 -5 data which will be used for processing the next
frame of output. As shown in the block diagram in this case the static
RAMis partitioned into separate areas for each DSP codec instance. Thus,
static RAMS is constrained for use only by the 10' coder (i -1, 2, 3, 4),
while the data ROM and |ocal RAM are shared by all four channels. 5 The
preferred formof the present invention involves partitioning the data
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'segnent data used for
each coddiegiams irathiscraséTthe statio Ridvhis paittionediinty separatdareasafor eachddSRsodesual . | T,

ol 5o neolSatd e BN RAY i KSEhnhel o B B RE BRI A A e BT wible B0 or
Y. This gati RONMARidycal RAM %2 shired Byodlfotbdhagelsent of the operating system or

real -ti_me kernel due to the facility of opening and closing the various
i nst ances. First, the partition of the data nenory according to its

accessi Ng Prepeéfeted Hne bf ik PRdent infventiohinwhas Partitibing he daEROGdFP Bdsed hOWN i N
Figure 2 involving ROM data, ,tenporary | ocal RAM and_ _statjc or_ gl obal RAM
segnent son theis exend using andndex regiseriop index magifigy {0 raqdify dae addrespofthe

| NSt ancegak R XM Samehitdatd used\ibr WL EJHLS indfafice! T8 pRopFark SoShUmAYY can be,
correspondi ng codec |Instances. This static RAM'segnent is acCessed using
an i ndexarrangedas usuab \If, hetwever; pragrant memery jeusestfor data aggessing $his past efimaniary RAM
segme Y : e . hod 0
I mpl eggn%@%ne%s\?vgg% %ﬁ%&%ﬁ%%ﬁ#g@c%%é@?ﬂﬁgg%&g gﬁ& a sing DSP.
Usi ng t halbbowsehéieady manegenientaf itizageratingsystamanr rehbtione keinel due/to theifadilitngf DSP :
programinstructions cap be nodified relatively easily to operate multiple
codec i nSBHE .%&ﬁgﬁ?&?i & st ng DSP codes for multiple instance
operation, it is not necessary to
First, the partition of the data memory according to its accessing property is obtained, for
15 example in the embodiment shown in Figure 2 involving ROM data, temporary local RAM, and
static or global RAM segments. The data ROM and temporary local RAM are shared for every
instance. Only the static RAM segments are used exclusively by corresponding codec instances.
This static RAM segment is accessed using an index register by adding an offset value to
address the static RAM segment for a particular instance. This is the basts of method to
20 implement a new algorithm for multiple codec instances on a single DSP. Using this method,
as described in greater detail below, existing DSP program instructions can be modified
relatively easily to operate multiple codec instances.

When modifying existing DSP codes for multiple instance operation, it is not necessary to

25 chenge all of the existing variable names using the arrangement of the data memory with
partitions as described above. For static data memory access, it is only necessary to modify the
existing addressing mode to obtain an indirect addressing scheme using the index and address
registers. One example is shown in the Table below using 2 D950 DSP made by
STMicroelectronics. For other DSPs, a similar approach can be employed. In the Table, ax0



25 change all of the existing variable nanes using the arrangenent of the
data menory with' partitions as described above. For stati nenor y
access, it Wgoyﬁ?’?fnecessary to nmodify the existing addrk@!@ﬁé’%ﬁ’&e to
obtain an indirect addressing schene using the Index and address

regi sters. One exanple is shown in the Tabl e bel ow using a D950 DSP nade by
STM crocl ectronics. For other DSPs, a simlar approach can be enployed. In
t he Table, axO WD 01/ 23993 PCT/ S@&9/00095 -6 is one of the address
registers and ixi and ix2 are index.gegisters. Before (non-re-entrance)
Modified (re-entrance) Direct Indirect 5 varl.x = Register] (note #1) axO
- #varl (note #2) *(ax0 + ix2) = Registerl (note #3) Indirect Indirect
ax0 = #va;sl&leefaieada&as-ﬁgﬁasﬁaw%ﬁab&%@hﬂ&heg&%ep N times |oop! (note
#5) axO = axOti x2 (note #4) Register - *axO+i xl (note #6) Rep {N-1 } tines
| oops (note #5) |oop! (note #7) Register= *ax0+ixl (note #6) |oopi (note
#7) 15 | prorder—topasstieaddressrng-formatromr—to—every—chantet
vocoder, [ Refora(hon-neegiranes)s shoul d bg Medified {xe-éngranet)i s r eent r ant
pur pose, Sé%l X2 and TY2 1t using a D9J0, DSP.” By dol ng so, the addr ¢ss of
all the sp4FP¥ variables stored in the ["B%%Etive static RAM segnent$ wil |

b di £i kd t i nd i st f t he begi nni ng,
e nodi i varP.Yc= eeg?s%er Wo in e%(no[ceeigbs er Saxor*--*o L e begi nni ng(notc )
*(ax0 + ix2) = Register] (note #3)
Indirect Indirect
ax0 = fivar10 (note #2) ax0 = #varl0 (note #2)
10
Rep N times loopl © (note #5) ax0 = ax0+ix2 (note #4)
Register = *ax(0-+ix1 (note #6)
Rep {N-1} times loopl (note #5)
loopl (note #7)
Register = *ax0+ix1 (note #6)
loopl . (note #7)
15
In order to pass the addressing information to every channel vocoder, two index registers
should be reserved for this reentrant purpose, say IX2 and IY2 if using a D950 DSP. By
doing so, the address of all the static variables stored in the respective static RAM segments
will be modified by these two index registers from the beginning.
20

There are two methods by which stored data can be access from the static RAMs. One
is direct addressing and the other is indirect addressing. However, for reentrant
implementations, access to the static RAM must be through indirect addressing. Therefore,
to achieve the reentrant feature and run multiple instance codecs, the existing instruction

25 codes for the DSP should be modified accordingly, using the index register, indicated as an
example in the Table above.

If the addressing instruction codes are modified accordingly and data memory is arranged
as shown in the Figure 2, the multiple-instance 4-channel system can operate as follows,



20 There are two nethods by which stored data can be access fromthe static
RAMs. One is direct addressing and the other is indirect addressing.
However, W@PpL238Bntrant i npl ementations, access to the PSEBGIYOOMR must be
through indirect addressing. Therefore, to achieve the reentrant feature
and run nultiple instance codecs, the existing instruction 25 codes for the
DSP shoul d be nodified accordingly, using the index register, indicated as
an exanple in the Table above. If the addressing instruction codes are
nodi fied accordingly and data Menoy y is arranged as shown in the Figure 2,
the multiple-instance 4-channel system can operate as follows, WO 01/23993
PCT/ SG'/ 00095 -7 Repeat follow ng codes /'kfirst instance*/

: i?ﬁg; ]1: zgt §I2 : ‘%ﬁ%ﬁ@%w | coder /* ssco_nd i nst ance*i
= y2* =#ot 1 sC |l coder 10 /*third instance*/
| X2=#of f set x3 | y¥irstipstemey/3 Call coder 15 /*fourth instance/
Ix2 =#offsetx,
Iy2 =#offsety,
S Call coder
/* second instance*/
Ix2=#offsetx,
Iy2=#offsety,
Call coder
10
/*third instance*/
IxX2=#offsetx,
Iy2 =#offsety,
Call coder
15
/*fourth instance*/
Ix2 =#offsetx,
Iy2=#offsety,
Call coder
20
where offsetx, =offsety, =0, offseti=adiir¢ss:t,-addressx1, offsety,=addressy,-addressy , for
i=1, 2, 3. Address x;does not necessarily equal address y;.. One example of the static RAM
size is about 1560 words in X memory and 256 words in Y remory for a codec operating
according to ITU-T G.729, The static RAM size would typically be the same for each
25 instance of the G.729 vocoder.

This is applicable for a new implementation or for converting existing DSP instruction
coding to a re-entrant multiple instance implementation. Since this method does not require
a change of the variable names in the DSP coding, it is efficient in both MIPS and porting



| xZ=#of f set X4 |y2=#offsetyd Call coder 20 where offsetxi =offsetyl=0,

of f set i =addr essxx- addr essx1, offsetyi=addressyl-addressy j or i=1, 2, 3.
Addr ess x; WOOE23%: necessarily equal address yl. One exaRgT8G¥00¥Fe static
RAM size is about 1560 words in X nenory and 256 words in Y nenory for a
codec operating according to ITUT G 729. The static RAM size wuld
typically be the sanme for each 25 instance of the G 729 vocoder. This is
applicable for a new inplenmentation or for converting existing DSP
instruction coding to a re-entrant | tiple instance inplenentation. Since
this method does not require a change of the variable names in the DSP
coding, it is efficient in both MPS and porting WO 01/23993 PCT/ 39/ 00095
-8 effort ointers. If there are nore than one |dnd of
speech co%c I'n a é'%gtt%en%m?#e]&ﬁ%f hod described herein is still applicable.
For a systemusing a plurality of dlfferent codecs, the nenory may be 5

arranged asllh ustrated LN F| e ar V\:hIC e rrul&i1 ﬁlﬂb nc
accessi ng pr5 ﬁ}e&mﬂéerg %fp for a
4- channel jswfifitapplidables flmm sytt&m/\i};ingl‘a plhtahﬁr mdaffexent codeds) &ieanmmJy dnztyebeany

possi bl e conbl nation of, .c decs o) erat| acqordl ng to I TU-T G/ Gr23.1
Bnd. FAXS & ot i, Bleiro 3. Yor Rh RBGHERE SRS RecESRaapaNiss A i |

of the 10d&eg§gagews The si ze of the terrporary | ocal RAM segnent is the
maxi mum | ocal RAM size used by any of the codecs.. All of the different
codecs shar dntkiguneckthe mema éﬁﬂ?eﬁiam gystsm issoWnein Which shext jagtivean

fgglr}}eptersmﬁgagng%c&u&b%ﬁnefﬁbﬁsﬁ 055| %g’g&aﬁﬁ?emnt%&oons @

enabl es 6i723.& pechFAXodo this me.rm«szw&w sm@ec@mnssa &DM:dmfﬂr@Hgﬁm S.
10 codec types. The size of the temporary local RAM segment is the maxjmum Jocal RAM size
used by any of the codecs. All of the different codecs share the local RAM segment.
Stmilarly, each of the static RAM segments are of a size to accommodate the frame processing
~ storage requirements of any one of the possible codecs implementations. This enables
different codecs to make use of different stat@c RAM segments.

;C

15
One example is a 4-channel system with two different speech codecs, say G723.1 and
G729. The program instruction codes are, in this example, stored separately in a program
memmory (not shown). The data memory is arranged as shown in Figure 3. Such a 4-channel
systemn multiple instance system can operate as follows,
20
Repeat following codes
/*first instance*/
Ix2= #offsetx,
ly2= #offsety,
25 If (codec_flag,= =CODECI)
Calt coderl
Else
Call coder2



15 One exanmple is a 4-channel systemw th two different speech codecs, say.
Gr23.1 and G729. The programinstruction codes are, in this exanple,
stored seW@OH®PY in a program nenory (not shown). ThePCRICMMDry is
arranged as shown in Figure 3. Such a 4-channel systemnultiple instance
system can operate as follows, 20 Repeat follow ng codes /*first '
I nstance*/ |x2= #offsetx, |1y2= #offsety, 25 If (codec, flag! _ =CODEC])
Call coderl Else Call coder2 WO 01/23993 PCT/ S&9/00095 -9 /'second

i nstance*/ |x2 =#offsetx2 |y2=#ohfsety2 |If (codecflag2= = CODECI) 5
Call coderl Else Call coder2 /*third instance*/ 10 |x2 =#offsetx3

| y2=#offsety3 |If (codes, flag3= = CODEC)

/*second instance®/
Ix2 =#offsetx,
- ly2=goffsety,
If (codec_flag,= = CODECI)
5 Call coderl
Else
Call coder2

/*third ipstance*/
10 Ix2 =#offsetx,
Iy2 =#offsety,
If (codec_flag,==CODECI)
Call coderl
Else
15 Call coder2

l*fourth instance*/
Ix2 =#offsetx,
Iy2 =#offsety,
20 If (codec_flag,~=CODECI)
Call coderl
Else
Call coder2

25 where offsetx,=offsety, =0, offsetx,=addressx-addressx,, offscty;=addresy;-addresy, for
i=1, 2, 3. The flag variable codec_flag; is writeable by an operating system or system

controller, so as to dictate which type of codec is used for each instance.

The foregoing detailed description of the present invention has been presented by way of



Cal|l coderl Else 15 Call coder2 /'fourth instance/ 1x2 =#offsetx4

| y2=#of f sety4 20 I f (coded fl'ag4= =CODECI) Call coderl EIs Eﬁm& coder 2
25 where oMQ@®W39%of fsety1=0, of f setxi =addr ess; - addr essx, FC Gos

of f setyl =addresyi addresyl for i =1, 2, 3. The flag variable codec,lag, is
witeable by an operating systemor system controller, so as to dictate
whi ch type of codes is used for each instance. The foregoing detailed
description of the present invention has been presented by way of WO

01/ 23993 PCT/ SG'/ 00095 -10 exanpl e_qgLy, and many variations to the
specific details therein nmay be apparent to those of ordinaryskill in the
art w t hout departing fromthe scope of the invention. Accordingly, such

specifics %‘?'Eﬁ BhEREARF RIS 1§ %&@ﬁ&ﬁdﬂbiﬂ&d@ﬂmp% &6 eP@osy oft he

i nvention deflned in the appended claims, 5 WO 01/23993

PCT/ 36991 00dinary Mhmt@mmh@tdmmmmp@mfmﬁmg aﬂqewﬁlmm gychof
encoders eSS|ng
( DSP) dev?s?gélﬁ\é\%%r%@gﬁg%d%unc ?aonraiﬁo gle@ g{jl%ls’%f@cg;efr or e fe\s DSP

accor di ng definedhin the appendé¢doslaimsde program the net hod conpri sing the st eps
of :
S



5 providing an instruction code programstored in a first nenory for
controlling the DSP to function as a coder; providing a second nenory

i ncl udi NgVA0IBM3al i ty of menory segnents; inpl ementing PETHOAYONS y of
coders using the DSP by running said instruction code programin said
first menory a plurality of tinmes in re-entrant instances, wherein each
coder 10 instance is provided access to a respective separate nenory
segnent in said second nenory for storing data used in encodi ng/ decoding a
respective separate data stream 2.41A nethod as clainmed in claim1, wherein
athird nenory is provided which is accessible by each of the codec

I nstances for shared storage of tenporary variables and data buffering 15
i n eneod} ecodi ng sai d respective separate data streans. 3. A nethod as
claimed Tn claiml1l or 2, wherein each codes instance accesses the
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2. A method as claimed in claim 1, wherein a third memory is provided which is accessible
by each of the codec instances for shared storage of temporary variables and data buffering
15 in encoding/decoding said respective separate data streams.

3. A method as claimed in claim 1 or 2, wherein each codec instance accesses the

corresponding memory segment using indirect addressing based on at least one index register,

the at least one index register being set for each codec instance to modify addressing of
20 variables for that codec instance to the corresponding memery segment.

4. A method as claimed in claim .3, wherein the plurality of memory segments are

contiguous in said second memory, and said at Jeast one index register is set for each codec

instance according to an offset based on the difference in address from a first of said memory
25 segments to the memory segment corresponding to that codec instance.

5. A method as claimed in any one of claims 1 to 4, wherein each of the memory segments
in said second memory is the same size.
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5 7. Anmethod as clainmed in claim®6, wherein each of the nenory segnents in
said second nenory is the sane size, and the size of the nenory segnents
is selectedVQOVBPW ng to the naximum nenory required by BRAY/SGI00RS
plurality of different kinds of codec. 8. A data coding and/or decodi ng
systemin which a plurality of encoders and/or decoders 10 (coders) are
I npl emented using a single digital signal processing (DSP) device,
conprising: a digital signal processor (DSP); a first nenory coupled to.
the DSP and containing an instructigp.code program the function of each
codes being performed by the DSP, in use, according to said instruction
code program 15 a second nenory coupled to the DSP and partitioned to
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10, wherein the plurality of nenory Segnents are :

a digital signal processor (DSP);

a first memory coupled to the DSP and containing an iostruction code program, the
function of each codec being performed by the DSP, in use, according to said instruction code
program;

15 a second memory coupled to the DSP and partitioned to include a plurality of separate
Memory segments;

wherein a plurality of codecs are implemented using the DSP by running said instruction
code program in said first memory 2 plurality of times in re-entrant instances, and wherein
cach codec instance is provided access to a respective separate memory segment in said

20 second memory for storing data used in encoding/decoding a respective separate data stream.

9. A system as claimed in claim 8, including a third memory coupled to said DSP which is
accessible by each of the codec instances for shared storage of temporary variabies and data
buffering in encoding/decoding said respective separate data streams.
25

10. A system as claimed in claim 8 or 9, wherein each codec instance accesses the
corresponding memory segment using indirect addressing based on at least one index register,
the at least one index register being set for each codec instance to modify addressing of
variables for that codec instance to the corresponding memory segment.
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contiguous in said second nenory, and said at |east one index register is.
set for each coder instance according to an offset based on the difference
in addreNO®y2893a first of said memory segments to t h&@CHEFBY0Seqnent
corresponding to that codec instance. 5 12. A systemas clained in any one
of claims 8 to 11, wherein each of the nenory segnents in said second )
menory is the sane size. 13. A systemas clammed in any one of clains 8 to
11, wherein said first menory is provided 10 with a plurality of
instruction code programs for inplgnenting different kinds of coders, and
wherein different codes instances may be selected fromthe different kinds
of codes. 14. A systemas clained in claim 13, wherein each of the nenory
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re-entrant instances, wherein each coder, 25 instance is provided access
to a respective separate nenory segnent using an indirect addressing node
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wherein different codec instances may be selected from the different kinds of codec.

14. A system as claimed in claim 13, wherein each of the memory segments in said second
memory is the same size, and the size of the memory segments is selected according to the
15 maximum memory required by any of the phicality of different kinds of codec.

15. A method for implementing a plufality of encoders and/or decoders (codecs) using a
single digital signal processing (DSP) device, wherein the function of each codec is performed -
by the DSP according to an instruction code program, the ‘method comprising the steps of:
20 ‘providing an instruction code program stored in a first memory for controlling the DSP
to function as a codec; _
providing a second memory including a plurality of memory segments;
implementing a plurality of codecs using the DSP by runming said instruction code
program in said first memory a plurality of times in re-entrant instances, wherein each codec
25 instance is provided access to a respective separate memory segment using an indirect
addressing mode based on at least one index register in said second memory for storing data
used in encoding/decoding a respective separate data stream.
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16. A data coding and/or decoding systemin which a plurality of encoders
and/ or decoders (codecs) are inplenmented using a single digital signal
processi ng WOOKP39kyvi ce, conprising: a digital signal pr8€ASG8Y000I5SP) . 2
first menory coupled to the DSP and contai ning an instruction code program
the 5 function of each codes being perfornmed by the DSP, in use, according
to said instruction code program a second nenory coupled to the DSP and
partitioned to include a plurality of separate menpbry segments; wherein a
plurality of codecs are inplenented-i&tng the DSP by running said
instruction 10 code programin said first nmenory a plurality of tines in
re-entrant_ instances, an? wherein each codec instance is provided access

to a respeét by dat3 and \gsysrermin which apluralityiof engoders andier deendery node
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a first memory coupled to the DSP and containing an instruction code program, the
5 function of each codec being performed by the DSP, in nse, according to said instruction code
program,
a second memory coupled to the DSP and partitioned to include a plurality of separate
memory segments;
wherein a plurality of codecs are implemented using the DSP by running said instruction
10 code program in said first memory a plurality of times in re-entrant instances, and wherein
each codec instance is provided access to a respective separate memory segment using an
indirect addressing mode based on at least one index register in said second memory for
storing data used in encoding/decoding a respective separate data stream.
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