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Thi s i nvewbi2omn/osed7at es to an apparatus for data processipagiscpodomasszty i n
relation to segnmental processing of input data. Applications of the
apparatus, and nethods for data transmttal are al so disclosed. BACKGROUND
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trangg tted between the data processors at an adequate speed (transfer
rate). In order to manage the cost of the aforenentioned apparatus, the
processorBABKGIJOIMNRct ed for use in the apparatus are typically | ow cost
processors that do not have a | arge nunber of available data pins to serve
as processor-to-processor connections Typically, a low cost processor used
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15 Typically, the media content may be said to be in a high definition format, with

high definition being in relation to image quality of the media content and the
clarity of the audio quality of the media content. It should be appreciated that
high definition image quality is typically understood to mean a resolution of at
least 1080p (resolution of 1920 x 1080) while the high definition audio quality
20 is typically understood to mean audio quality (including speech, background
sounds and effects) which is clearly perceptible to a listener. It should also be

noted that media content may include a video conferencing stream.

The aforementioned apparatus for facilitating reproduction of high definition
25 media content typically requires higher performance than what is usually
available from a single data processor. Typically, two or more data processors
may be used to achieve the required performance, but may fail if data is
unable to be transmitted between the data processors at an adequate speed
(transfer rate). In order to manage the cost of the aforementioned apparatus,
30 the processors being selected for use in the apparatus are typically low cost
processors that do not have a large number of available data pins to serve as

processor-to-processor connections.



processor may be joined to an input bus of another processor to forma data
transm ssion channel if the protocols are conpatible. However, video buses
are desi gmeaotowssd7neam dat a conti nuously and are not suiptaisiceodmnos27
transmtting discrete data packets. Furthernore, a well known property of
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detriment in relation to both cost and performance of the apparatus.

SUMMARY

20 In a first aspect, there is provided a data processing apparatus for segmental
processing of input data. The apparatus includes a plurality of data
processors connected in a series configuration, the plurality of data
processors being able to transmit discrete data packets over a video bus to
one another, with the plurality of data processors being divided into a plurality

25 of data processing sets; and a central controller coupled to the plurality of
data processors for controlling allocation of the input data to the plurality of
data processing sets, the central controller being also for controlling
transmission of output data from the apparatus. It is advantageous that each
of the plurality of data processing sets is for processing at least one segment

30  of the input data.

The transmitting of discrete data packets over the video bus includes
transmitting data to an output video bus of a first data processor; receiving the

data at an input video bus of a second data processor; transmitting control
2



usi ng, for exanple, 12C bus, SPI bus, general purpose input/output pins and
so forth. Preferably, the apparatus further includes an interrupt being
sent to twe hiwmsbordat a processor fromthe second data prorssaamooesee a
first discrete data packet is received at the second data processor, the
interrupt being for indicating to the first data processor that the first
di screte data packet is received at the secaond data processor. The discrete
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It is advantageous that a number of the plurality of data processors
determines a quantitative processing capability of the apparatus. In addition,
each of the plurality of data processing sets may include a set controller, with
the set controller being one of the plurality of data processors in the data

20 processing set, with the set controller being designated for either a permanent
or temporary basis. The set controller may allocate data for processing
amongst data processors of the data processing set in accordance with at
least one parameter such as, for example, logic/work load on each data
processor, physical location of each data processor and so forth.

25 ]
In another aspéct, there is provided a video conferencing system employing
the aforementioned apparatus, where each data processing set is used for at
least one task such as, for example, decoding input data from parties in the
video conference, composing output data for transmission to parties in the

30 video conference in accordance with either user preferences or
predetermined presentation arrangements, encoding the composited output
data to a pre-determined quality, any combination of the aforementioned and
the like.



of each recipient, and so forth. There is also provided a system for
generating an inmage using ray tracing enploying the aforenenti oned
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includes transmitting data to an output vidéo bus of the first data processor;
receiving the data at an input video bus of the second data processor;
transmitting control signals from the first data processor; and receiving the
control signals at the second data processor. It is preferable that the control

20 signals determine a flow of data to the second data processor. The control
signals may be transmitted using, for example, 12C bus, SPI| bus, general
purpose input/output pins and the like.

The method may further include an interrupt being sent to the first data

25 processor from the second data processor once a first discrete data packet is
received at the second data processor, the interrupt being for indicating to the
first data processor that the first discrete data packet is received at the second
data processor. The discrete data packets may be formatted to appear like
video frames by giving each packet both vertical and horizontal blanking

30 periods with synchronization signals within the blanking periods. It is
preferable that a number of lines of the video frame is determined using {v *
d / h} and length of the video frame is determined using d / (number of lines of
the video frame)



recei ving processing outputting two signals to the transmtting processor,
with the two signals indicating four states of one wait state, two ready
st at es angloaomy/mog7or state. It is preferable that the tramseodojong?27
processor sends a new packet when one of the two signals is in a <fready"
state, does not send a new packet when none of the two signals is in a
"ready" state, and re-sends a previous data packet when both the two
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between the three data processors as shown in Figure 3. Figure 5 shows a

schemat i clt (v atdvastagebusa thatrthe s astigned ad ddeh stpfrars gssytoded)fore
1.Figure 6 shows a schenmatic overview of a secong a%)l [ caf\i on of ' the
appar at usirapsitiong, petwieen-eiiardhe walbtigteand emygradysiRtgeoringigiprstate; ne
control si rakl 8 0 f t f
Cransf er ?rgﬁr‘ﬁbi em%drjgg{é:ﬁ?. TRE Qhatt tBHERBA DRV iy R4FBihal MaydHl
through the wait state. Advantageously, the signal transition from a ready
15 state to the wait state indicates the transmitting processor may release

resources associated with the last sent packet.
DESCRIPTION OF DRAWINGS

20  In order that the present invention may be fully understood and readily put into
practical effect, there shall now be described by way of non-limitative example
only preferred embodiments of the present invention, the description being

with reference to the accompanying illustrative drawings.

25  Figure 1 shows a schematic overview of an apparatus of the present invention.
Figure 2 shows a schematic view of communications between two data
processors over video bus.

Figure 3 shows a schematic view of communications between three data
processors over video bus.

30 Figure 4 shows a schematic view of flow control between the three data
processors as shown in Figure 3.

Figure 5 shows a schematic overview of a first application of the apparatus of

Figure 1.



i nvention. Figure 9 shows a schematic view of comuni cations between two
data processors using a handshake process. Figure 10 shows possi bl e paths

anongst wWaDi20wg088d7at es from a recei vi ng processor. Fi gurerht2ehmess2a | ogi c
table in which transitions between the ready states and the wait and error
states are grey coded.. Figure 12 shows possi bl e paths anongst vari ous

states frama receiving processor which avoids direct transitio et ween
the rea : r e tYol"'For the
he r eady BV & SHaWstra Schemalies OYSRiBWest 71 SoFant anRIGARYM PolthFor t h
pr esent aﬁfﬂﬁr&@%id?rﬁ HeSCRI PTI ON OF PREFERRED EMBODI MENTS Referring to
Figure 1, there is p?ovi ded a schematic overview for a data processing
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may bes abhgeptpr.ransmt di screte data packets over a video bus 24 to one
another. Control signals may be sent froma receiving processor to a
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Figure 13 shows a process flow for flow control for the present application.

15
DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to Figure 1, there is provided a schematic overview for a data
processing apparatus 20 for segmental processing of input data 28. The data

20 processing apparatus 20 may include a plurality of data processors 22 which
are connected in a series configuration. The plurality of data processors 22
may be able to transmit discrete data packets over a video bus 24 to one
another. Control signals may be sent from a receiving processor to a
transmitting processor amongst the plurality of data processors 22.

25
The transmission of discrete data packets over the video bus 24 from one
data processor 22 to another will be described in greater detail in a
subsequent portion of the description. Similarly, transmission of control
signals amongst the plurality of data processors 22 will also be described in

30 greater detail in a later portion of the descri'ption. It should be appreciated that
a data transfer rate between the data processors 22 through the data channel
provided by the series connection is typically physically limited by a number of
pins available for inter-processor connections. The data processors 22 used

in the apparatus 20 may be either identical or different. Different data
6



As shown in Figure 1, the plurality of data processors 22 which are
connected in a series configuration may be divided into a plurality of data

processi ngoetwwsd®p 34, 36. Sets 1 (32), 2 (34) and N ( ®6)/sarevombasam t o
illustrate the various data processing sets 32, 34, 36 in the data
processi ng apparatus 20. It should be appreciated that there nmay be nore

than thre essin s in the data oce apparatus 20. It
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include a central controller 26 coupled to the plurality of data processors

22 for coFPi’tOlC@SWrﬁé-’?al | ocation of the input data 28 to each of the plurality
of data processing sets 32, 34, 36. It should be appreciated that the
central controller 26 may be a data processor which is either identical or

di f f ersent A$ showhlie Figdre prihegswelity dlatagilocesdone 22npiscRtars cdAnedidg central
controller 26 may determ ne which segnent of the |nfput data 28 is processed
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requi renents for th a processing set. gnent e I nput data 28
may be eldai@rpracmqrsaa IbﬁaahMaupmasBIrtgmtumpmbedarabm Furthernore, the
central controller 26 may al so be used for controlling transm ssion of

out put data 30 fromthe apparatus 20. The output data 30 is data which has

been prOcmatété))prbd:&smglra@betatugfmjﬂia’%/ BIsoCRRRIdRd aS&dritrat bontidlle8de Figure
1 shows the plurality of data processors 22 connected in a series

conf i gur HQUHed £ 49 Sluralityof drfaerosessars pis kcamiainghalorationdfdhbus 24 of
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of the digwud bedaprepiatdcktiatitha deméral coetroller2@® hayt be addaterm‘beesbﬁra
packet s rTv‘\%{icpnels either identical or different from the data processors 22 used in the
apparatus 20. The central controller 26 may determine which segment of the
input data 28 is processed by which data processing set 32, 34, 36.

20  Furthermore, the central controller 26 may also allocate a particular data
processor(s) 22 to a particular data procéssing set to bolster a processing
capability of the particular data set. This is advantageous because if a data
processing set requires more processing power for a particular task to be
carried out, it will not lack the required processing power as the processing

25  power for each data processing set is dynamic and dependent on processing
requirements for the data processing set. The segment of the input data 28
may be either a portion or a section of the input data 28. Furthermore, the
central controller 26 may also be used for controlling transmission of output
data 30 from the apparatus 20. The output data 30 is data which has been

30 processed by the plurality of data processing sets 32, 34, 36.

Figure 1 shows the plurality of data processors 22 connected in a series
configuration. Discrete data packets are passed through the video bus 24 of

each data processor 22 from a data processor 22 in set 1 (32) to a
7



formatted to appear |like video franmes by giving each packet vertical blank,
and horizontal blank periods with synchronization signals within the blank
peri ods. worosxsnpghe, data from processor2 (in set 1 (32ry/scaomhosmn7to be
transmtted to processorq. Subsequently, data from processorq (in set 2
(34)) is also transmtted to processoriO (in set N (36)) through video bus
24. It should be appreciated thgt data from one data processor(oi to
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plurality of data processing sets 32, 34,36 includes a set coptroller, the
Set | cont oPHEIDSS TGS AFalEoFaHRIOBR RSP A2 MBY JRIPENcR SuSBHEtS9 | n' t he

data proGgsesdn §8i|ity%it{1§%p§3-65p§cu§%. Fl%gb&QHpTé, dBridecolfrdabalord as

i
such by t'he centfal contro and wou receive instructions fromthe
central dentdath peocessofr?2 catedral 1 Ghg ohpragesaingrapeessiiignean thatitbea t he set

cont i) ! Sonbetel bifhe rbry bRRE BRI YT SR S RbRPRO°T he

x 1 GHz). As a further example, a series connection of eight data processors
22 rated at 0.5 GHz and twelve data processors 22 rated at 1.2 GHz will
mean that the apparatus 20 will be rated at a processing speed of 18.4 GHz
(resulting from [8 x 0.5 GHz] + [12 x 1.2 GHZz]). The quantitative processing

20 capability of the apparatus 20 may be determined using a simple addition of
individual processing speeds of the plurality of data processors 22 because
the apparatus 20 enables the plurality of data processors 20 to be processing
data substantially concurrently, and not sequentially. It should be appreciated
that the quantitative processing capability of the apparatus 20 may be

25 enhanced by either using faster processors or adding more processors.

In the apparatus 20, each of the plurality of data processing sets 32, 34, 36
includes a set controller, the set controlle; being any one of the plurality of
data processors 22 in the data processing set 32, 34, 36. The set controller
30 may be designated as such by the central controller 26 and would receive
instructions from the central controller 26 for controlling the data processing
set which the set controller is a part of. It should be appreciated that
designation of the set controller for any of the processing sets 32, 34, 36 by

the central controller 26 may be either permanent or temporary. it should be
8



the central controller 26 may be either permanent or tenporary. It should
benoted that tenporary should be understood to denote a period of tine
whi ch i s wotwiongedoni te. The set controller may all ocat ecadaGaodomnos27
processi ng anongst the plurality of data processors 22 of the data
processing set in accordance with at |east one paraneter such as, for

exanpl e, 1Qqqi Q%Qrk | oad an ch data processor 22, physical |ocation of

each dat an(gggg Gmpﬂaﬁyrﬁcil%@?gﬁm gteod do seaotena pefiod of fime whickiieal

| ocation gy iﬁ@éﬁhi@tﬁ\e@é?%%ﬁﬁrefl?{zl%ay%llbggtea@&aggf pﬁocégsiﬁgyarﬁéﬁgﬁtthéhe time
e data or pr

taken by the data to reach t processor ocessi ng,
consequentlusaliff b& datangrquesserss22 of therelatd ptduessirigasetTheadcordamdengitisect i on

w Il now descrjbe in greater detail, how discire_t data packets a
ransm t (doaRbAGe P AR BUCH Gee d30PEADIS, 19GGTARIE 1928 Gm Sora dance i ||
be made tgrobb&sHE®, Dhysital E’nggﬁﬁ’g\é‘?ﬁﬁ lé)‘éﬁ@%éﬁsge[ EQle ﬂﬁéﬁb?é%t@'sa?@ packets

are transmtted over the vid en a plurality o at a
pr ocessordgo forth.ybhe physicaldocation elemdtsdatagirodessor &2dinttheiappasatysal s,

nanel y, ' nehr.oni lon, Jharizontal s hr pni sati on, 1 d data,
dat a )a/mdvé(;q mﬁiﬁgﬁé tﬁgo @h@%k?%ﬁé{dthﬁa‘?éagﬂd e?,CﬁHﬁa c%t% rpé?gest‘?ﬁ{;\é?e%or

col | ecti viroyessingcarset@Bhilp bifs bR bocedsingdffe Oftdatdevi ce typical |y
drives the aforenentioned signals to a display while a video input device

typically receives the aforenentioned signals froman imge capture device.

The tjigm i S (Mekt C i sad i . .

hor i zlgr?t a _és;%c r@ﬂi%ﬁ'%gﬁ?allaﬁgewt%ﬁ%g'g?ﬁb g}sééa tgeﬁqdpgyt g's%eé[ﬁ Qﬁtaeo dat a
[ s]c val i dfwauike'tmare areilrisnﬁﬁadlchmorhgﬁEMeadatacpmlees@s ZQS/}idTWiddd bdsexanpl e of
a formof_the contr, si gn is shown in Figure 7. Referring to a
“vert cal REGHRIRONILRG GHAdS do TiaUrsydr o 4, 7t ABd o ghan despRbiag” howst at o
when a fr@e8cReUals: patuBts Y trahShfittéd ek OtheNGideo, bus 24 between, 2.

hori zontal synchronisation®™ rowin Figure 7, the signal is in a state
when a | iplaradiggphdatalprofeegaore 22, the "data valid" signal is in a "1" state

whi | 5t he "data" signal carries information to be received. The "data
val i d™ signal nay be set to a "0" state within a line during

t enpor ar yApeypiodli cvides PRI ofbridfistdatc tdaaasEnds| @ing! tsighad! dnBmely,
appreci ated, that the polarity of the aforenmentioned
vertical_synchronisation, "horizontal_synchronisation, valid data, data and
clock. The aforementioned data and timing signals may be collectively known
as control signals. A video output device t;/pically drives the aforementioned
20 signals to a display while a video input device typically receives the
aforementioned signals from an image capture device. The timing signais
(vertical_synchronisation and horizontal_synchronisation) are typically used to
indicate when video data is valid and when a line and a frame are complete.
25 A simplified example of a form of the control signals is shown in Figure 7.
Referring to a “vertical_synchronisation” row in Figure 7, the signal is in a “1”
state  when a frame begins.  Similarly, referring to the
“horizontal_synchronisation” row in Figure 7, the signal is in a “1” state when a
line begins. In Figure 7, the “data valid” signal is in é “1" state while the “data”
30 signal carries information to be received. The “data valid” signal may be set to
a “0" state within a line during temporary/periodic suspension of data
transmission. It should be appreciated that the polarity of the aforementioned
sighals may be inverted, hence a “1” state and a “0” state is not absolute and

depends on the polarity of the signals.
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signals may be inverted, hence a "1" state and a "0" state is not absolute
and depends on the polarity of the signals.Referring to Figures 2 and 8,
there i s wbaen/mogohematic view and a process flow for acwsiched/ 0827 or
transmtting discrete data packets between a first 22(a) and a second data
processor 22(b) over video bus respectively. The nethod 80 allows a single
frame (discrete packet of data) to be transmtted. The nethod 80 is used to
transmt a single data packet fromthe first data processor 22(a) to the

second de}f{éfeﬂrir%fgos gfaé‘é%g?bénd Ehéndietd sHahA @%8#%2&\&(2 tvtgc\)/\gagg‘ef Eﬁﬁeg'ge” a

subsequent sin rane is transmtted. cl udes
t ransnmi t tflavg falmnamethdd 80pforkieasgmittingadiscretpudatai peckets beb@éer) aofirasthe fir st

dat 2 T ta t ] d f th t put ' 23
of the {19280 s NesoBecURta Brage SR 2hlH ot eYed By teRosrN el TRE: deo bus
25(b) f hBfhoese Hilodat & SHAE TRk (didCRte JaRRET BF datdn8!Ise Bans®ittépned

earlier (sanple illustration in Figure 7) are also transnmtted 86 fromthe
first datBhemribeddd0 I uspdtie trarsmicosingdaty pecket ionpilieojirstidaiagh t he

i ghal s (MBRERIT 22157 ko e eCat ete PRisRROE5RY Tnedic nelf PrCkel 5,
pr ocessortrgidnittedBVh&I® arRPeedadnBsingle Vitkso frapd isvirgitemitted. 2hé nethbdt he

second data_ processor 22(b). It should be appreciated that the control
si gnal s o9 #iakydes Hapsmdting data @2ofin packets) donanneutppt videgdius B3@ s or

22 , a . . n, it
can D oIRGBt 2560 P Sal FanSTHid o the dUsis fado 48, 1
Cﬁnp! ete 23|’(m§3rofitﬁalfi_r_slyd?ﬂar pmmsbolﬁﬂ_esiigrthénirecéim?atSﬂOét _?_hanpt#amideot o
"hori zont a roni sation" signal 1s i Q" £e).. To achieve IS,
the v ded B e Srsitotde doresty 228y CantrEsthas S matangdper  od
fol | ow Ugeé’rﬂéla(ée[rﬁg%rﬁllﬁﬁré’ﬁbrpm re’'® ARCalB! frafsthitted Ned FRR $1Rd iipgt pul se,

so | eaving the vi bus in a state fromwhich the next transm ssion nay
start cl edathyprabessaoredia) o tharsecandrdaiptprogesany 32¢bpythweugh doe ooitputom t he

oot SN deB" 85835075 Mhe! ArAnthr ol oabl? i Bt o533 229
t he vi deotrangritedofiem2Bieadutdlit vitkedf bus R3¢k 6f Meofires gata prickksbs 22¢Ai | abl e
for the nr%)e(lty be received 88 at the input video bus 25(b) of the second data processor
22(b). It should be appreciated that the control signals determine a rate of flow
of data from the first data processor 22(a) to the second data processor 22(b).
20
Referring to Figure 7 again, it can be seen that valid data is transmitted when
the frame and line is complete (“vertical_synchronisation” signal is in a “0”
state and “horizontal_synchronisation” signal is in a “0” state). To achieve this,
the video output unit should be able to stop in the vertical blank period
25 following data transmission but before the vertical synchronisation puise, so
leaving the video bus in a state from which the next transmission may start
cleanly when required. An interrupt 27 may be generated 90 from the second
data processor 22(b) to indicate to the first data processor 22(a) that the
packet has been received at the second data processor 22(b) and the video
30 output bus 23(a) of the first data processor 22(a) is available for the next
packet of data. The interrupt 27 may be a form of flow control which prevents
a packet of data from being transmitted from the first data processor 22(a)
when the second data processor 22(b) is not in a state to receive the packet

of data. The interrupt 27 may be implemented by either dedicated signal pins
10



packet of data. The interrupt 27 may be a formof flow control which
prevents a packet of data frombeing transmtted fromthe first data
processorwd20myoswéven t he second data processor 22(b) ispootsGeooaoghate to -
recei ve the packet of data. The interrupt 27 may be inplenmented by either
dedi cated signal pinsor general purpose bus such as, for example, 12C SPI,
other single or multiwire protocols and so forth. F| ure 3 shows

schenat i ONGeNrak PYPeReUs: $YEN asstor @xamnle al26a iRk & SresgROT Tl dat a

processor data processor 22(b) to a third data
pr ocessorW@%%ﬂ%m%@eth us. The nmethod of transmitting discrete data

packets fromthe second data processor 22(b) to the third data processor
earlier for th

22(c) is jdentical to the nmethod, 80 descr.i be

Cr anbm SSTIgHTR TS 8 SvaG diste ol TRMSUG disriele daenPRPREdEsm 22(a)
to the s RER T vd he vi deo
i nput %bugﬁ%ﬁg?a%% Pf]e sgég%@éﬁth& g%%%@?%%?ﬁ; na?F ggﬂi‘ otr%ngﬁﬁg% to
appear asiatadnfocésswnﬂg(@yo@rwidﬁp bas.hlpaoiathod of tramem‘nittmgk:h%r&terdﬂtazont al

bl anki h ti i I i bl anki i ods.
b e % B ot AR A b e B0 Lot il SRR Lo

‘frane’ (lQﬁG@ﬁilcélftodﬂieahéth@H| 80 bgs sRiscliBedBedriign fort e aahbmigsicy off the
data transfer. Different video units may have different requirenents for

t he nurrbedlS@BtGP datss packeterfromdhedirah Rty pinscssers 23 teltbelkescendrdatizont al
bl anki.ng and the follow ng fornul ae may be used to cal cul ate
Do i i

the opti nsions: lines = {v * d/ h} and length = d / |ines
where: lines = nunber of lines of active video | ength = nunber of clocks of

valid data per line v = nunber, of lines aof vertical blanking period h =
number of k4 Hi9eMipg daipireeivar v fiskyidgo dapwiobus 25(b) of the second data

processor 22(b) may be formatted to appear as video frames by giving each
packet both vertical and horizontal blanking periods with synchronization
15 signals within the blanking periods. As no data is transmitted in the blanking
periods the dimensions of each ‘frame’ (packet of data) should be set to
maximise the efficiency of the data transfer. Different video units may have
different requirements for the number of lines of vertical blanking periods and
clocks of horizontal blanking periods used, and the following formulae may be

20  used to calculate the optimum frame dimensions:

lines= {v* d / h}
and
length =d /lines
25

where:

lines = number of lines of active video

length = number of clocks of valid data per line
30 v =number of lines of vertical blanking period

h = number of clocks of horizontal blanking period

d = total number of clocks of data to transmit

11



d = total nunber of clocks of data to transmitit is inmportant for sonme form
of flow control to be inplenented which prevents a data packet from being
transm t two 2odvaiso@or ecei vi ng data processor i s not in arsraGeodvmosRTei ve
the data packet. The flow control may be inplenmented by dedi cated signal
pins or by a general purpose bus such as, for exanple, 12C, SPI, other

i - \M f h 4 t |
P oore o 167 lbantbhial o rﬁ%ﬁ%@ﬁa@%}toaegwﬁrié%fgterw% RIeHeBlS not ed
that the éldara@@@képrronsbémgtmérﬁmeamﬁ@ﬁarr%%wr@aa EPodySQSP%z fOf the

transmttjng data processor, and this is shown in as t
data procisdstatede ¢gceivmthe datapackes. Soe fow chitrol ma;cbemplemmpd be/nd the

d d t t he |rst ata_.processor
second, 924 ayRLRAESIRALSAC R KPR el biFe bl R e B SRR 2D 11 ow
contrd aB?h,g@thet lsmgbé orahultlwvmé ml@tb@ol@r@:w%séorbﬁhZ% zgzﬁé%'iﬁlo%nﬁbm a
primary processor a secondary processo here i s shown

use of a FiGUER W'F@th%?d@m@'ﬂwl@w GRptrod sigals 8. |éﬁ60la|d bolgdihaktheor
Lransm t tigg cor@NM/bonfR6idh '3 #égéiﬁ} { 8hta g%g foiSnb! tge\rr%s%&tt fa, wth

signals in both wres belng | ven Sec and
moni t or eddaty proeegsonrang titis ds shewn IEII-'(]gp.)re A\as tie mrm@tet;ﬂoeésmtzzmsm tter

of data. Corr ondi n secondar rocess 2(q) acts as a receiver
of data. ?‘?@W (=0|sggém\égﬁa rﬁ)rr%%"e%s% ?‘?ZQQﬁoﬂdsd%nﬁr@éésw cycling
t hrough f )%barremnaaﬁe@@sﬁmmm&s%bggésa 10 A process flow for a method

of flow control I's shown 1 n Figure 13. Data Is transmtted fromthe
primary processor 22(p) 352, with the data being received at the secondary

rocessor . T [ l.s .are ent m t he ,secondar processor
22(q) to B%%rﬂﬁgﬁﬁ:yg‘ﬁ%gcgzs’ggsa ﬂfﬁ'??f)d MLB@@rmerﬁe@iqr tg‘ﬁ 8§88l f one
of the tmnggalthes@utamp dfheafdloi‘@dié’ssI@rr@CEzSSngLr?@(@)shcﬁNérbaprlrﬁé’@d
state 358, a new data packet is consequently transmtted fromthe prinmary

pr ocessor PIPSERFOR &@eaﬁéﬁﬁ@%@%d&@%@orﬂ«% Hede lSlshpM@r use of & none of
Tonch ST om0 oL 0 4 "GP B R oo
22(q) 366'signahal’, poth Wirekdding for managing the flow of data, wrth signals in both
wires being driven by the seoondary processor 22(q) and monitored by the
primary processor 22(p), which also acts as a transmitter of data.
Correspondingly, the secondary processor 22(q) acts as a receiver of data.
20
Flow control between processors 22(p), 22(q) is managed by cycling through
four states 298 as shown in Figure 10. A process flow for a method of flow
control 350 is shown in Figure 13. Data is transmitted from the primary
processor 22(p) 352, with the data being received at the secondary processor
25 22(q) 354. Two signals are sent from the secondary processor 22(q) to the
primary processor 22(p) for control of data flow 356. If one of the two signals
sent to the primary processor 22(p) is in a “ready” state 358, a new data
packet is consequently transmitted from the primary processor 22(p) to the
secondary processor 22(q) 364. Similarly, if none of the two signals is in a
30 “ready” state 360, then no data packets are transmitted from the primary
processor 22(p) to the secondary processor 22(q) 366. Finally, if the two
signals are in a “ready” state 362, then the previous data packet is re-
transmitted from the primary processor 22(p) to the secondary processor 22(q)

368 to address an erroneous state when both signals are in a “ready” state.
12



signals are in a "ready" state 362, then the previous data packet is re-
transmtted fromthe primry processor 22(p) to the secondary processor
22(q) 368wvbaonddo®ss an erroneous state when both si gnalpsTaceodomoes?2’ r eady”
state.ln normal operation the receiver 22(qg) transitions between states of
"ready _0" 300 and "ready_1" 302. The transmtter 22(p) may only send one
data packet for each state transition it observes fromthe receiver 22(q).
Correspondingly, the transmtter 22(p) sends one packet when the receiver

i ndi cat esjpendrhdd i | td “FRRI (BT shows
a state olfnq]reaé?f%Pe"tldggﬁFg? glrvgpgg@ﬁ#@h‘beﬁé?e%(@eggcéﬁgf %rbgu{)sequ‘\gﬁt ly, it
t hen wai t30Qand|“réadyr d¢ 802eThe tearmmaitter 22(g aagy only3mdefiedata padkety a

further packet nan.errqr is detected in a.recgive acket of data, the
Fecel ver "B ach So& waBsifon Katsarice FEMEE B 22l GRRSB gL s anas
the prsevipestrasiiiter 22{p) ShdP6HE babRet \WAGH 1SS! réivaGhHatdtPasRatel ofer 22( )
either goes to a subsequent "readé" state, otherwise it returns to the

previ ous ‘readyy0” 30aard then wails patikibe reseiver shews gistatedofageady_1' $02n event

hext pacigrors sepiEE oM BE S FREERNA e aREbplliTedgverRe™ 11
packet, astathofhepdy 0" 300 hofese tendingaPfurtber batket: r eady” 300, 302 state.

Going to the "wait" 304 state advantageously tells the transmtter 22(p)
that the packet has been received correctly and does not need to be kept

¢ i ey . : h
resoues VHSTTAN Erl is BBfdidl Tn S¥ekBRRATIAKE) 81 Bols Wia TR, SRS e
recei ver 2fepf Serays 306 ame tHevlianSnidfst 22(a) ee-sehyls lilva grevioug patket. it to

becone ready tog receive a packet, so the t mtter 22 fail to

detect 1t ne neriet REmpetiei E5radivithg Feselier 2360 Subafaostihh Sthbpatenty by « ne
transmt tﬁéa@?(ﬁbte,‘dﬂﬁetwi@é‘%mewrﬁé t8¥t§@br§xﬁ@@§%§6 1 Mot SRATES pTaB[%et
previously sent packet on the next "ready* 300, 302 state. In an instance

when t he isgedrangmittied@gaimder goes a resetting of the four states 298, the
receilvser 22(q) goes to the "wait" 304 state until it is ready to receive a
data packet. A logic table for the flow control listed in figure 11 shows a

preferredin an event when a packet is received and the receiver 22(q) is not able to
accept the next packet, it goes to a “wait” 304 state until it is ready for the
packet, at which point it goes to an appropriate “ready” 300, 302 state. Going
to the “wait” 304 state advantageously télls the transmitter 22(p) that the
20 packet has been received correctly and does not need to be kept for re-
transmission, and this correspondingly allows memory and other resources to
be freed earlier. The “wait” 304 state is transitory and the receiver 22(q) stays
in the “wait” 304 state only long enough for it to become ready to receive a
packet, so the transmitter 22(p) may fail to detect the “wait” 304 state. If the
25 ‘“wait” 304 state is not detected by the transmitter 22(p), the transmitter 22(p)
subsequently discards the previously sent packet on the next “ready” 300, 302
state. In an instance when the receiver 22(q) undergoes a resetting of the four
states 298, the receiver 22(q) goes to the “wait” 304 state until it is ready to
receive a data packet.
30
A logic table for the flow control listed in figure 11 shows a preferred
embodiment in which transitions between the “ready” 300, 302, the “wait” 304
and the “error’ 306 states are grey coded, meaning that only one bit changes

in any of these state transitions. The transition between the two “ready” 300,
13



enbodi ment in which transitions between the "ready" 300, 302, the "wait"
304 and the "error" 306 states are grey coded, neaning that only one bit
changes iwoaow/mhomhese state transitions. The transiti eoTsetv@enizzhe two
"ready" 300, 302 states is not grey coded, but in situations where the
signals are susceptible to timng msnmatches, a nodification to the

iti b f 298 i d b '
through 12 Al oot % GREehi i BlistBraalpsiSone sl Ak as
this my swsetibl) &e tinting anishritotesled esddficdtion fe thd aRFRitiohe! betdiegh. Figure

12 shows fhe_aforenentioned nodified state transition diagramthat avoids
direct t ri@gsiour hatest 4R% maw beipydeentsgoby J@ssingathweugh tthe Huaitd 306

appr eci at AR ] ' P ra ) SS| on the
data pi ns&%?ég P %errgﬁty oferj‘é ? ?X@%’@%%@%a@%@'%&%%OQY%Q%%érség{éspr ot ocol

of the’ buseingisiecteti mntheofrandraitiap22(e). Figute 12 shows nbe tHicremdntiohed0 Wil |
now be descr,ibed jn the subseguent section. However, it should be

appr eci at 2qdfies; S#@ﬁ%ltf%%ﬁ'q'%éj'%ﬂraﬁhéh%fpﬁﬁ?‘ﬁﬁ udirend tgarsition batwaenvibeand
shoul d notch@/ TR POt Ketds0 only what is described. Referring to Figure 5,
there is sh%ﬁ% a échena?ﬁc overview of a video conferencing system 100

enpl oyi ng the apparatus 20. The video conferencing system 100 nay be used
by a vid onf.erenci nqg _servic rovi der for, nanagi ng the vi deo .conference.
The vi dectcoitieBg ﬁﬁ%é‘?/%'?‘@ﬁx Toet iancff%aeeask%tem | B oAl 12rSIGIE vihi ch
pr ocers estridrhiskitpuon 436 Aald ik er 8IMalityIst RadSfissioR f‘(fbtr rol I er
102 perfornms an identi cal fuﬁ%tion gi thgpcen?ralﬁfbntr% e?mggﬁo Tethe
appar at usovesathprefesekrofidbe batgr | i er. There are shown three data processing
set's, Set 1 (108), Set 2 ( 110) and Set 3 ( 112). Each data processing set
108, 110, 112 is akin to the data processing sets 32, 34, 36 described

earlier fApplidationppdtiad appafatus Roaitiisimglthe eGWAUEWIIl R8N bk ddiBibeal t he
' stem 100 may act as a decoder for decoding incon ng

vi deo conferencing s . : .
vi deo codf‘gf‘%ﬁb'}’ﬁgq%‘?@rﬁﬁcé'of‘r bRV, it squld beranpaeeintad thal epplieationst he
vi deq £ ONdfah8 Rppatate A A illistr&MRHASH BRo@RM R Yttt ticted to only what is

described.

Referring to Figure 5, there is shown a schematic overview of a video
conferencing system 100 employing the apparatus 20. The video

20 conferencing system 100 may be used uby a video conferencing service
provider for managing the video conference. The video conferencing system
100 includes a central controller 102 which processes both input data 104 and
output data 106. The central controller 102 performs an identical function as
the central controller 26 of the apparatus 20 as described earlier.

25
There are shown three data processing sets, Set 1 (108), Set 2 (110) and Set
3 (112). Each data processing set 108, 110, 112 is akin to the data processing
sets 32, 34, 36 described earlier for the apparatus 20. In a sample
embodiment, Set 1 (108) of the video conferencing system 100 may act as a

30 decoder for decoding incoming video conferencing signals from a plurality of
parties involved in the video conferencing- session. It should be appreciated
that the input data 104 (incoming video conferencing signals) from the
plurality of parties differ due to differences in at least system configurations

and available data bandwidth for the plurality of parties. In a non-limiting
14



that the input data 104 (incom ng video conferencing signals) fromthe
plurality of parties differ due to differences in at |east system

confi gur avoanry/@odfoavai | abl e data bandwi dt h for the pl uralriscgomfoogsarti es.
In a non-limtingexanple, Set 1 (108) of the video conferencing system 100
may be brokendown further into sub-sets of data processors, each sub-set

i Si t t t th each t b
Gecodi ng PraBRiens s LA ERLERR FobresRhraorsistermatis fia bciok vi deo
conf er enc@owh! fustherliftoPSuls BRI oF afcR4 ﬁrbééséd?@ EHON lsUiRd & %%get Y\gaétso be

segnentized in any manner for processing by the sub-sets (108).
The si gnaleasieinehdata Processosewiibedachn sebtset l()&lns) foar decddimg tincomsing t ed vi a

ar e conpolOMRrICtSNERESEAR i er ootk 0P el B R HE SBPURLY T ) ot

parti & dbeiagprebieited drat aenfiep@naaig 198smiagnalsdbhBevVisaAsntiaed e fposed
I n accordance with either user preferences or predeterm ned present ation

arrangerreﬁ’ta@netfﬂi'd?"@ﬁ%sﬁin@@bﬁh‘ﬁéb@ seéenf 88hHEte8). t he conposed videos are
then transmtted via the video bus using the nethod 80 to Set 3 ( 1 12),
where the stream of conposed videos are encoded into a plurality of

tra?srt;i ssTb? digrials a\tmortha% tb'tlt)eea datodbd&nBe:tﬂe(ﬂﬁ%@@ﬁh?&ﬂ%ﬂ%rﬁ;ﬂ%d bia Set 3 (
112 ein or, a particul ar bit rat u ty such as or exanple, 1024 K,
512 K, 25H9RO DHSISIRD {59 FHethaR SO0 el a@owﬂass%mﬂaé%edaﬁlgﬂﬁl@ 9 i ous
bit rgje n [ { ﬁ{és e I deo
conf eﬁncmbgg?z%ﬁ%dé& {Iﬁ%@%g%égﬁ%éﬁtrg?)l 2%%(93%9 ergmt?'ﬁ c%f\r/rposed
vi deos ar pattiesrdifing e videowopfaredeing SHSSladeuecmddaﬂmaw\bercoanpdmist one

t d h f t ti
b he. r el BBnEERGE it s, BieieeRS oo ProtBET ot Prasd N or t b
Thus, t heatraag@inents. \@rﬁd:e thdvidlees nbaeteabéém@w@b@eaaﬂ@bbmbbseé Vil to

recei ve the stream of deos at a higher bit rate qualtty
advant ageé%tfiﬁ%ﬁﬁﬂﬁmﬂ@ yia, theeyideenbus éﬁ@gn@eem@ém(éﬁ@eof Set éa@HQr),em pi ent

of thg e e e t he
best poss%%&gﬂél %ﬁggﬁn%\?i é@vﬂggggé flég@% %he Vi ggéé{cg]r@{e%eﬁ@éélﬁ){/séf
transmission bit rate qualities, at least one data processor in the Set 3 (112)
being for a particular bit rate quality such aé, for example, 1024 K, 512 K, 256
K, and so forth.

20 The stream of composed videos at the various bit rate qualities are then
transmitted using the video bus in the video conferencing system 100 to the
central controller 102, where the composed videos are transmitted as output
data 106 in accordance with at least one parameter at a recipient end such as,
for example, a system configuration of the recipient, available data bandwidth

25  of the recipient and so forth. Thus, the recipient with a higher data bandwidth
capability is able to receive the stream of videos at a higher bit rate quality.
This advantageously optimizes a video conferencing experience for each
recipient of the video conference as the quality of the received videos is of the
best possible quality in view of at least the video conference system

30  configuration of each recipient, and available data bandwidth capability of
each recipient.

Referring to Figure 6, there is shown a schematic overview of an image

generation system 120 for generating an image using processor-intensive ray
15



configuration of each recipient, and avail abl e data bandw dth capability of
each recipient. Referring to Figure 6, there is shown a schematic overvi ew
of an i naye 2gemBo@bi on system 120 for generating an | NTR@ETISS2009/000327
processor-intensive raytraci ng processes enploying the apparatus 20. The

| mage generation system 120 includes a central controller 122 which

t 126. The central ntroller
122 por f orRaNd o dact BufioPARE, At 2L e egh BpBRTIo R/ ne
appar at us1 20irfudirss cehedl somtrlolier 122 Reieh g&@@@%&W ripfeit a2 124 @passi ng
sets, Set 1 (1282 Set_2 (130) and Set N . Each data processing set

128, 130,output datay#26. The ceatraheaniselirrekaa ngrfgzms agpideptical3fingtien @isbed

earlier f et 1 (128) of the

age. gerte et BN 20k a8 28 SIBEKRY 698 Dot i oh of a

firsti mage using ray tracing. The first portion may be for exanple, a two

di nensi on]aly ortlh%ln of .an image to be processed, a (either vertical or
a

hor i zont al jel&fare qmaﬁe%@atﬁepmw@éwe%ﬁwﬁ@tm%&) &ﬁttz J80Mandoetas been
D0 0T oo 2oL 13 Eadih ik rocSany’ 286, sy, 3a%: oMt e adlde et hod

80 to Set 2 (1 ere a secon portion'o I mage 1S processed
usi ng r ayprocessing seT&BZs%cﬁﬁjdpsa:rib&ohemWfmthémppaxatuplm laa sample

- di l, | h h e
to be prooBBSAER) sty 256t 55 THAOSSHBUANER SheratBl 124 ahdbeataTor m of
the flior stpideessiAg-a ARdt porliddOF Ak |ﬁ%@'@' (8Ifg (A tf‘é(‘fl é PRE HIr&p&iftiohhe T rst

Il mge with the second portion of the first iTage. e may be subsequent
dat a pr od83¥ihey ferexampleen t@@tdlme(n_ssn)alporthnot@sgmgeaotu@ prbcpesed,on usi ng

port Lﬁchééﬁn%'(‘r et VRGP PRt SBit i P e b BRrBRSSEaF L 0ne and o

forth. Once a final portion of the inmage is processed using ray tracing, a
conpl ete r sedlna is transmtted usin the vi deo bus in the imge

generati o é’rﬂrﬁ% ich has besnrRircessnd i1 Pet 11328) imnikves transmittedt | mage
subsqquerv.at\ﬁaé&%ué the ﬁ»‘e"tﬁwémt&tﬂl 20134, ter@'fdgé%e & pdtid QS&P ssi on

of processed data to the central contr €0 bus in
| i ght of thedustimagdeaiiseproeessped using ray tracing. The second portion may be, for
example, a two-dimensional portion, a vertical line or a horizontal line of the
image to be processed using ray tracing, byt should preferably follow a form
of the first portion. Set 2 (130) also combines the first portion of the first image
20  with the second portion of the first image. There may be subsequent data
processing sets after Set 2 (130) for processing a third portion using ray
tracing then combining with earlier portions, processing a fourth portion using
ray tracing then combining with earlier portions and so forth. Once a final
portion of the image is processed using ray tracing, a complete processed
25 image is transmitted using the video bus in the image generation system 120
to the central controller 122, where the first image subsequent to ray-tracing is
transmitted as output data 126. Transmission of processed data to the central
controller 122 should be via video bus in light of a data volume being
transmitted to the central controller 122. Transmission of the processed data

30  through the video bus takes advantage of a higher bandwidth of the video bus.

A first portion of a second (subsequent) image is transmitted via the video bus
using the method 80 to Set N (132). The first portion of the second

(subsequent) image is processed using ray tracing in Set N (132). The first
16



transmtted to the central controller 122. Transm ssion of the processed
data through the video bus takes advantage of a higher bandw dth of the

vi deo buswoAofoossd7oporti on of a second (subsequent) i nageTiss200ansnTtted
via the video bus using the nethod 80 to Set N (132). The first portion of
t he second (subsequent) image is processed using ray tracing in Set N

132). The f.irst ti be, f . | e, t wo- di I, | ti f
a1 trage ROSUBE THRG.tss JBE SMHe™ (Mior BTSN Ja9TCar Hop 4808 P BP the
| mge Lo fiBoRigRss i (HSAUARY IIGLRRBIPOE IRIIGRYS | BIBGLEMA® Set N

(132) may be used to process subsequent Ions o cond- ( subsequent)
i mage. THUbssquenhicaia poocdssingosetisesminegtar ta Bet N ($32) mayebensbdidd by t he

[ ' t 120.ad I t ' t f

| mmges udT RGeS 5uBTSREl PO R HR s DRR TN I 3GF < T PR L on

procesgsi ftgj-?(f)rtlbhepﬁcﬁ,‘é@éﬁhg( of e SN inah FBsIE S Dys Y tigRgePEBRGR%bAY ti Me

when mul tipl e i nages using razlytram ng are displayed. As such, the inmage
e

gener at | cYstgBt 620 Brlyantagesustyesieitsnslipsptesping tiplauohlimagesf usiag reyaced

i mages at, g.faster _rate begau q | pages. hav r ed and
are awai ttlregcg';'f@i gﬁl 8@5‘“?9 gﬁguﬁgnweiﬁpﬁgﬁoﬂ @Z%? ﬁé‘?ﬁ@%ﬁ%ﬁ&a@ﬁ?ﬁgo may be
used i n asevondl Gubzegugni)tinngle Widd shioftens davozepsingetisienyh@dey nadtplen or der
to enhance the data processing capability of the other data processing

devi ces. IMAGER; L@%@%& Wacipg ara displayads Asosyrty thrinage cengeation ¥steAcenent
nmodul { } i I I i L for
enhanl?e\él\/n1 at gﬂ%ﬁ@?é?g?ﬁg@&%ﬂéﬁ%ﬁg@%l%itifsr%)?jpﬁgreg |ﬁ1a%§%§eé§%a %e‘és(%'rcl Sd in

t he' f or dgmmangedebsegpentmayesflavedtbeampodessed andfare laevaitires displaynvent i on,
it will be understood by those skilled in the technol ogy concerned that
many variations or nodifications in details of design or construction may

be made wt t gigstilddeRArgppiecibicdM thae e EPPardiiée daflHbMastd 4ndat a
processi ng apparatus for segnmental processing of input data, the apparatus

i ncl udi ngeoraplemerdant ynamneramathpofieess slete presassingd dewicass i jarder to
conf ilgur aérihoéhcetlfﬁ‘a data processing capability of the other data processing devices.
In this regard, the apparatus 20 may be usable as an enhancement module
which is able to piggyback on other data processing devices for enhanced

data processing capability.

20  Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in
the technology concerned that many variations or modifications in details of
design or construction may be made without departing from the present
invention.

25
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plurality of data processors being able to transmt discrete data packets
over a video bus to one another, with the plurality of data processors
bei ng di woedioigsbaroa plurality of data processing sets; pamgcaomeninal
controller coupled to the plurality of data processors for controlling

all ocation of the input data to the plurality of data processing sets, the
central c§ gﬁgler being also for controlling transm ssion of output data
fromthe Bé tus; wherein each of the plurality of data processing sets
is for processing at | east one segnent of the input data. 2. The apparatus
of claiml, wherein transmtting discrete data packets over the video bus
i ncl udes: 1.t r andrdatai prgcessing tappatiattist fontsegmesdalpprocessiags of inputi seta,

processor, receivi .data at an input video bus of a second data
pr ocessort,het %ﬂ%ﬁu@ﬁ?ﬁgsl{’gntrol signals fromthe first data processor; and

recei vi ng the g@Nirafty 6f ga@l prozesthre cafrettedlal a sursessfigurstiei,eha t he
control signals determne a flow of data to the second data processor. 3.

The apparRIH@EIeT datg progessiebesing able tedransorit disgiale sata packels Ovef Bed usi ng
| Eriie 4 _ _
I i A A e

I nput / out pu € appar at us I nC
i nt er r uptinteea phurakitytoftdaté peodasshrig sketbpamd ocessor from t he second data

processor once a first discrete dat acket is received at the second data
processor, t heai‘Fﬁrg@u‘fo‘?”t (eﬁgc‘?'ﬂﬁe‘?ﬁgi g‘@( iPhyality Pﬁé@?r@'ﬁoc&ﬁ'ﬁ%rsp QAcessor

t hat e &4 i“H hStal |

e T e i e TR e s T
ar e f or matheedentoalapgrirallaribaing i aleo for sovtolling dransmisemnh op avkmit datah

verti cal famd tgori zonttal . blanki ng periods with synchronization signals
wi thin t hEOB HIAPRGTPEPi ods. 6. The apparatus of claim 1, wherein a number

of the pluraliwherin @ich of the plurality of data processing sets is for processing
at least one segment of the input data.
15
2. The apparatus of claim 1, wherein transmitting discrete data packets
over the video bus includes:
transmitting data to an output video bus of a first data processor;
receiving the data at an input video bus of a second data processor;
20 transmitting control signals from the first data processor; and
receiving the control signals at the second data processor,
wherein the control signals determiné a flow of data to the second data

processor.

25 3. The apparatus of claim 2, wherein the control signals are transmitted
using at least one of a group comprising: 12C bus, SPI bus, and general
purpose input/output pins.

4. The apparatus of claim 2, further including an interrupt being sent to
30 the first data processor from the second data processor once a first discrete
data packet is received at the second data processor, the interrupt being for
indicating to the first data processor that. the first discrete data packet is

received at the second data processor.
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processors determ nes a quantitative processing capability of the
apparatus. 7. The apparatus of claim1l, wherein each of the plurality of
dat a proowewmgseens i ncl udes a set controller, the set pcosicralooess2bei ng
one of the plurality of data processors in the data processing set, the set
controller being designated for either a permanent or tenporary basis. 8.
The apparat us claim. erein the set controller Ioc s . data for
processi r% ﬁb%taRPﬂ%tUBr\é\@&é%'ms 1, ophepging dfﬁ%%"@sg e;sn a&Bcor dance
with at | f | oad on
each dat o B T g by ARG b ST oth Tericepna O

vi deo coriasizentsl rtyaelsaege?ﬁrmﬁ@l withngyncheoripatiorasignads w:tham ithe  blahldngi n each
dat a pro$P sriso gg set is used for at |east one task selected froma group
conpri si ge 81 toding input data fromparties in the video conference,
conposi ng output data for transmission to parties in the video conference

in accordance with either user preferences or predeterm ned presentation
arr angenght s, B?&@@pﬁgatvﬁ@fc@ﬁmﬁemweﬂue getnder ofather plugalite rofi dada

ot or ondit e S e SRR ATy Bl e ThaE SR LADFRI R oReBolAE 0 out put

data is transmtted in accordance vmth at | east one paraneter selected from
a group C})ﬁ'pl’l_?l ng: a vj deo confer stem confl%uration of each
tf

reci pi ent/- and! BR ANPEWISHQF C1BEM ati dﬂf T in @36h PEhgi ehrality; of daldst em f or
genengl | NitoRBsdifi AR MAHLY SdtaUMBIETRNENAL D IBPRRIRY BRe s heal M 1.

wher ei n each processing set Is used for at |east one ec ted
from a grdulityoabdatsi prgcemsmmmgata Bl@cessngmatltdmsseifdolmtrollmageng

conbi ni ng, di scre aptions of t rocessing discrete portions
of a subg@ftﬂﬂﬁ ﬁ%’g {heff‘ pﬁ*ﬁ%a%%fﬁtoéﬁ?'glob %ﬁ%ﬁ wherein a plurality of
ray traced i nages are displayed at a faster rate because subsequent i nmages

have been processed and are awaiti ng di splay. 13. A nethod for transmtting
di scret e Hat a PR REPIralds RESIRIR T, wheraimdhe S§b§@ﬁt10l!i%ﬁ allgnates datar fagver

Vi deq sbusy o0& BRRthd <P Ghtifb i essors of the data processing set in accordance

with at least one parameter selected from a group comprising: logic load on

each data processor, and physical location of each data processor.

9. A video conferencing system employing the apparatus of claim 1,
20  wherein each data processing set is used for at least one task selected from a

group comprising: decoding input data from parties in the video conference,

composing output data for transmission to parties in the video conference in

accordance with either user preferences or predetermined presentation

arrangements, encoding the composed output data to a pre-determined
25 quality, and any combination of the aforementioned.

10.  The video conferencing system of claim 9, wherein the quality of the
composed output data is transmitted in accordance with at least one
parameter selected from a group comprising: a video conference system

30 configuration of each recipient, and available data bandwidth of each recipient.

11. A system for generating an image using ray tracing employing the
apparatus of claim 1, wherein each data processing set is used for at least

one task selected from a group comprisi’nf;: processing discrete portions of
19



transmtting data to an output video bus of the first data processor;
receiving the data at an input video bus of the second data processor;
transmit twogonmsbe7el signals fromthe first data proceseomscanmd/oneesi vi ng
the control signals at the second data processor, wherein the control
signals determne a flow of data to the second data processor. 14. The

nmet hod of, cl.aim 13, erein the control sjgnals are transmtted using at
| east oneNGfiMags &GH‘V@B'HM}%%& pPﬁ@nﬁﬁ,tth’ﬂ“aEﬁs,angrﬂfoﬁ%%’ﬁ%ld' l¢tSose

i nput / out fakioRE 8% a Sl%seabﬁnﬁ%é;)%d of claim 13, further including an

interrupt” being sent to the first data processor fromthe second data
processor once a first discrete data packet is received at the second data

processor,,the_interrupt being for indicating.o fhe first .data processor
Phat the 12+ ot THE SUPIE QfGapddxanerein; & AL gl "nacat ot 4%
processordisplyed i Apidiedrfé vdcalise Sobsuhesf imdded Khve bBER platdsdeacket s
are formatted to appear |ike video franmes by giving each packet both
vertical amdarpewasmgdisplednki ng periods with synchronization signals

wi thin the bl anking periods. 17. The nmethod of claim 16, wherein a nunber

of lines of the video frane is determned using {v * d / h} and | ength of

the vi deo13.ranA methiel forrtrarsnittiigngisdrete (datartpeickets bétarseroé firbteand @eo
frame).18. A nethod for flow control of data packets between data

pr ocessor EECAWAFHBINBACSFRIIAYET Mileotumdhg Mathed inglédingom a transmi tting
Proceggsor; a”dtréﬁ%iﬂfhg?gafiﬂoaaﬁ)uﬁﬁ %ﬁéo"t%d!goﬂhgctﬁétsé’éta drBBed&sel Vi ng
gnal's to the transmt

processi ng out putting Two si I'ng processor, wth the
two signal s i nciceitingdhé data at ahéspuif videe buaidf the ateepntivdata gadgesstoat es and

one error stat wherein the transmtting.processor sends new packet when
one of the t\/\o&?'i‘ﬂﬁ'ﬁf"gg pgn{}ﬂl S_’o{gm_;‘]ﬁgl}&m t'ﬁﬂ%&?jagﬁ)@@cﬁéﬁ%@ﬁ@ a new packet
‘C’I‘h?n nO”E ?f t hxeiviRg $hdBahtroli signdls at tHee8sbonddatbSroddskdre- sends a previ ous
ata packe

P wherein the control signals determine a flow of data to the second data

15  processor.

14. The method of claim 13, wherein the control signals are transmitted
using at least one of a group comprising: 12C bus, SPI bus, and general
purpose input/output pins.
20
15.  The method of claim 13, further including an interrupt being sent to the
first data processor from the second data processor once a first discrete data
packet is received at the second data processor, the interrupt being for
indicating to the first data processor that the first discrete data packet is
25 received at the second data processor.

16. The method of claim 13, wherein the discrete data packets are

formatted to appear like video frames by giving each packet both vertical and

horizontal blanking periods with synchronization signals within the blanking
30 periods.

17. The method of claim 16, wherein a number of lines of the video frame
is determined using {v * d / h} and length of the video frame is determined

using d / (number of lines of the video frame).
20



when both the two signals are in a "ready"” state. 19. The nethod of claim
18, wherein the val ues assigned to each state are grey coded for
transiti ome 2oavosen either the wait state and any readypstraGeo®roossne error
state and any ready state. 20. The nethod of claim 19, wherein the signal
transition between any ready state passes through the wait state. 2 1. The
met'hod of claim 20, wherein the signal transition froma ready state to the
wait state indicates the transmtting processor nay rel ease resources

associ at efg W tA h&tRol 35t IV TonBdF bfdata packets between data processors, the
method including:
transmitting data from a transmitting processor;and
5 receiving data at a receiving proeessor, the receiving processing
outputting two signals to the transmitting processor, with the two signals
indicating four states of one wait state, two ready states and one error state,
wherein the transmitting processor sends a new packet when one of
the two signals is in a “ready” state, does not send a new packet when none
10 of the two signals is in a “ready” state, and re-sends a previous data packet
when both the two signals are in a “ready” state.

19.  The method of claim 18, wherein the values assigned to each state are
grey coded for transitions between either the wait state and any ready state or

15 the error state and any ready state.

20. The method of claim 19, wherein the signal transition between any
ready state passes through the wait state.

20 21. The method of claim 20, wherein the signal transition from a ready

state to the wait state indicates the transmitting processor may release

resources associated with the last sent packet.

21



