DESCRI PTI ON DATA COVMUNI CATI ON SYSTEM 5 Technical Field The present

I nvention relates to a data conmunication systemand in particular to a
systemin which a plurality of electronic devices are interconnected. over
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Background Art

When the amount of data transferred from a host computer

to a peripheral storage device increases, a. larger amount of

15 time is required before the completion of the data transfer
unless the host computer is connected with the peripherai
storage device over a high-speed data bus.

To solve this problem, the data is compressed on the host
computer or the peripheral storage device before transfer to

20  reduce data transfer time.

However, when a plurality of peripheral storage devices
connectedwiththehostcomputersimultaneouslytransferdata,
data transfer time slot allocated to each peripheral storage
device decreases according to the number of storage devices

25 connected over a time division multiplex data bus. As a
result, time required for data transfer increases in
proportion to the number of devices connected.

The present invention has been achieved in light of the
current state of data transfer methods as described above.

30 An object of the present invention is to-pro?ide a data
communication system in which a host computer is connected
with a plurality of peripheral storage devices, which may
carry out data transfer simultaneously without substantial
increases in data transfer time.
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Di scl osure of Invention To solve the above-described problem a data
comuni cation systemof the present invention in which a plurality of

peri pheral devices share a tine division 5 nmultiplex data bus sel ects and
operat es opti nmum conpression neans fromanong a plurality of conpression
means providing different anounts of Zonpression time and conpression
efficiencies, according to the effective data transfer rate per peripheral
devi ce whi ch decreases as the. nunmber of 10 peripheral devices using

si mul t an@dssi o duree daf aThuentipbar eases. A data conmuni cati on system of a

first aspect qf th resent, invention.is .a data communjgation systemin
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anot her nqde,_ characterized, in_that a data.transfer. node conprises: a
pIuraIitﬁﬁgg, é’é%%p?%§§P8ﬁrﬁéa§§Wﬁce%ﬂ%ﬁ%ﬁ%ﬁﬂ %bm%rgégfﬁggpatios;

ef f ecd i vanudatip texanisfter buat e eleeasunndgopeans esoopheaanr compkbesebhecti ve
data transfer. 20 rate of data transfer perforned.by the data transfer node
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for sel ectiififferame cfmaumtslabéd compressiion reares.and acoopdengidn t he

ef fective data diansd er, L0 6 oL Aleq Py ddie. . SfF gative datg frangter rate
measuri ng means; and data. conpr essi on et hod” addi ng neans f or ~addi ng
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t ransf er iggtredsesed on i nformati on 30 about the data conpression nethod in

sai d transferpdata, oThedalad{ADSEeL BRJErCQMRALES the Jmasiy ed,ef fective
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data transfer rate with a predetermned criterion and _ effective
data trapsesentatavientiiqhds asdpset soanyatigation system in which a

plurality of nodes share a communication channel in a.time :
15 division multiplex manner, and each of the nodes transfers -
data to another node, characterized in that a data transfer
node comprises: a plurality of data compression means of
different compression ratios; effective data transfer rate
measuring means for measuring the effective data transfer
20 rate of data transfer performed by the data transfer node over
thecommunicationchannel;datacompreSSionnmthodselection
means for selecting one of the data compression means. . :
according to the effective data transfer rate obtained by the .
effective data transfer rate measuring means; and data. .
25 compression method adding means for adding information about
the data compression method to transfer data, and that a data
receiving node comprises: data decompression means for
decompressing the data by identifying the data compression
method of the received transfer data based on information
30 about the data compression method in said transfer data.
The data transfer node compares the measured effective
data transfer rate with a predetermined criterion and, if the
effective data transfer rate is higher, selects a data
compression method that provides a low data compression ratio

35 but can generate a large amount of compressed data to prevent



conpression nethod that provides a | ow data conpression ratio 35 but can

'-.generate a | arge anount of conpressed data to prevent - 3 the data

transfer rate frombeing |lowered. If the effective data transfer rate is
|l ower, it selects a data conpression nethod that generate a snmall anpunt
of conpressed data but provides a hid%'tonpression rati o. The data
transfer node 5 adds data identifying the data conpression nethod to the
transfer:data because the data receiving node should deconpress the
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rate of data transfer. . performed over the communication.. :-. :.
channel and changes the data compression method at regular

15 intervals raccording tdnthe effective data transfer rate
obtained as.the result of the measurement.:

If the effective data transfer rate changes,.an optimum
compression method can be selected according to the change.

The data communication system is also characterized in. .

20 that the data receiving node includes: a.plurality of data
decompression means supporting data compressed by the-
‘plurality of data compression means of the data transfer node; .-
and data decompression method selection means for selecting
the data decompression method based on the data compression

25 method added to the data transferred from the data transfer
node.

The data receiving node can correctly select a
decompression method for decompressing the data transferred
from the data transfer node based on the data compression

30 method added to the data.

A data communication system in a second aspect of the
present invention is a data communication system in which a
plurélity bf.nodes share a communication channel in a time
division multiplex manner, and each node transfers data to

35 another node, characterized in that a data transfer node



30 net hod added to the data. A data communication systemin a second aspect
of the present invention is a data communication systemin which a
plurality of nodes share a conmunication channel in a time division
mul ti pl ex manner, and each node transfers data to 35 anot her node,
characterized in that a data transfer \node 4 conprises: data conpression
nmeans for providing a-data conpression ratio according to the nunber of
repetitions of data conpression; effective data transfer rate measuring
means forcomasiseny dacaetbmpiriess idat maamensfar .previding datatas transfer

perfornmed, b he. data_ trans r qgg¥ i ' .G el,, data
corrpre;sicé)ﬁ&lgf'lfaepsesajt?é]grén%gﬁsgcf%orpé)%g%%fitn%&t ugn a g fgg%r%gé}gl%ﬁgnégns fora
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25 The dafgy corgmn CALLEDySYE! 8BWeS Rl i ACi£F 4 Z88cbRprbBatiohhe data
recei ving node I ncludes: data deconpression ) .
: repetition: means. for:repeatedly performing data. .0 @0

decompression based.on the number of repetitioens of. data..

15 compression added to the data transferred from the data
transfer node.

- The.data communication system is also:characterized in : ::
that the effective data transfer rate measuring means is
arranged so.as to measure at regqular intervals the effective

20 data transfer rate of data transfer performed over the
‘communication channel and change the number .of repetitions
of data compression-at regular intervals according to the
effective data transfer rate obtained .as the.result of the
measurement.

25 The data communication system is also characterized in
that the data receiving node includes: data decompression
means supporting data compressed by the data compression
means of the data transfer node; and data decompression
repeating means for repeatedly performing the data

30 decompression means based on the number of repetitions of data
compressions added to the data transferred from the data
transfer node;

The data communication system is also characterized in

that data compression is not performed if the effective data



means supporting data conpressed by the data conpression neans of the data
transfer node; and data deconpression repeating neans for repeatedly
performing the data 30 deconpressi.on neans based on the nunber of
repetitions of data conpressions added to the data transferred fromthe
data transfer node. The data commuri catton systemis al so characterized in
that data conpression is not perforned if the effective data 5 transfer
rate obtained by the effective data transfer rate neasuring nmeans is
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i nformation. recording and repro i ce Such as 1% di sk
drive, CDIR@VIUW vreomrandlf:a@ppyn dihgnndy]i \vaomprisges a&s@sahaﬂawérszéd in
that the 5ses a video recording and reproduction. device such as
a digital. V|deo caner a and digital video recorder. As described. above, a
dat a conmuni cati 86 a}speshatacheriz@d ipr ekt theyepmmyn ica bilginchus . :

plurahity Ofypefpdhe] 8bsdg¥irGas pzare a time division nultiplex data bus
sel ects and operates  optinum conpressi on nmeans from anong a pIurallty of
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It is also-characterized in that the node comprises-an-
information recording and reproduction device such as a hard.. .
15 -disk drive, CD=ROM drive, and floppy disk drive.
 It is ‘also characterized in that the node comprises a
video recording :and.reproduction device such:as a digital. .-
video camera and digital video recorder.
-As described above, a data communication system of the
20 = present invention in which a plurality of peripheral devices
. share a time division multiplex data bus selects and operates -
“optimum compression means from among a plurality of-: -:-
compression means providing different amounts-of compression .
time and compression efficiencies, according to the effective
25 data transfer rate per peripheral device which decreases as
the number of peripheral devices using simultaneously the
.data bus increases. As a result, increase in data transfer
time can be minimized even if the peripheral storage devices
simultaneously transfer data.
30
Brief Description of Drawings
FIG. 1 is an explanatory diagram showing a general
configuration of one embodiment of the present invention;
FIG. 2 is a block diagram showing a configuration of an

35 external storage device of the embodiment;



25 data transfer rate per peripheral device which decreases as the nunber
of peripheral devices using sinultaneously the data bus increases. As a
result, increase in data transfer time can be mininized even if the

peri pheral storage devices sinultaneously transfer data. 30 Brief
Description of Drawings FIG 1 is am &pl anatory di agram showi ng a gener al
configuration of one enbodi nent of the present invention; FIG 2 is a

bl ock di agram showi ng a configuration of an 35 external storage device of
t he enbodi nenfIG6 3FLG& a3bigch diagkani aypwinghewrnygfaguaaftiigur atfi en of a

data transhel ceandall oo R e i BOS P AT (Ahlie, srbeflent

FIG 4 is a state transition m show ng on a bus
whi | e onemégodamerit st or age deV|ce of the enbodinment is transferrlng dat a;

FIG 5 1s a stake yransid il agam ehoshnd; datay cHANSPIq M the bus

while five extérnal orage ment are ransferrlng
dat a;5 10 tEle@s.feg csh(a/vsbusa woinfé gm%ltemtnemalrah@fegeddealcsf ofhghe

enbodi meRt, Qﬂidéik Cﬁstf%ﬁgféggéﬁﬁeg%%% .conmparison di agram of data

conpr essi on 'FIG .,8. is a flowhart of a data
conpr essi on pFéGesd dfs alBtuate anpows hehen giegrem showdnshalatct eristic
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characteristic conparison agram of " repetitions a cofmpression; and
'20. FI G the enbpdingRhar¥ectrangfeirdgpida@dsion process-of the  ~ '

embody ment. Frg. 6 shows.a configuration of transfer data. of the
embodiment; '
FIG. 7 is a characteristic comparison diagram of data
‘compression methods of:the embodiment;i'=
- FIG. ‘8 is - a flowchart of a data compression process of -
15 the embodiment;
FIG:. :9-is a characteristic comparison diagram showing
-an-effect 0of the embodiment;
FIG. 10 is a characteristic comparison diagram of
repetitions of data compression; and
20. FIG. 11 is a flowchart of a data compression process of
-the embodiment. Tl
Best Mode.for Carrying-Out the Invention
Embodiments of the present invention will be described
25 Dbelow with respect to FIGS. 1 through 11.
FIG. 1 shows a data communication system accordiﬁg to
the present invention. ' '
Five external storage devices 11 through 15 are connected
to the host computer 10 over a USB (Universal Serial Bus) 16.
30 The host computer 10 is configured so as to be able to
send/receive data to/from the external storage devices 11
through 15.
FIG. 2 shows an internal confiquration of the external

storage devices 11 through 15.



Best Modde..for Carrying Qut the Invention . . Enbodinents of the present
invention will be described 25 belowwth respect to FIGS. 1 through 11.
FIG 1 shows a data communication systemaccording to the present

i nvention. Five external storage devices 11 through 15 are connected to
the host conputer 10 over a USB (Univérsal Serial Bus) 16. 30 The host
conputer 10 is configured so as to be able to send/receive data to/fromthe
external storage devices 11 through 15. FIG 2 shows an internal

confi gurati onwhent de textreramatdedtan ageredevrdesgliedinoughl s - 7  Wen

data recqrded ona.§ sqonflingsgediim 21 gpotfansierag Jrom a Usk. L/ F 27 to
t he host “conputer , "a data” recording and reproduciion control nmeans 20
reads datracorminng end ecpraidur thiexh wordlr@hdegarensflersaids tHatdafaom

Lon. .. . ) t i € th
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Then,3 hemd@Bsl /2B 27 reads the data fromthe sending, buffer 25 at each data
t f tim t h t
1070ver. -t nopsita” iR ey U, 3t 22 colforSBhes PubGaRErpde og:
conput er then ‘Wrems fiats tilve revepressédodat hetexaesenfiingt buéiferdédi.ces 11
through. 15, 4heUSBrl Gk 1 sty 7 6oelyesc hBeqad! dronifie scmifgei ved

data is stored I'n/a receiving bu econpr esse y a tata
deconpr ebsifdeméanat achd atrangfaarsfat: tioviagrdionr adh®B \ (3andDaends -+ .. -

.C.O”Hr(gsséﬂ% rtfaor.ﬂﬁqiﬂé‘ ﬁé‘?t.ng@Pg‘BEEr §%S1d &”‘Eé}{@ ysy pgown-in FIG .2
wi | |” be described. below. . 2 Shows data transfer on the data. bus
when one-of FIG. 3 shows an internal configuration of the host .
computer 10.
: - When: data is received from the external storage devices
11 through-lS,:the USB. I/F37 first receives the:data.: The..

15 received data is stored in a receiving buffer 34, then- .
decompressed by-a data decompression means 32-and transferred .~
to-a-main memory 31.

Data compression performed in the data compression means
23 shown in FIG. 2 will be described below.

20 . FIG. 4 shows data transfer on the data bus when one of
the external 'storage devices 11 through. 15 transfers data. -
Only frame stérting data 40 and transfer data 41 through 43 -
transferred from the external storage device are contained
in a frame, which is a unit of data transfer over the USB.

25 The data compression is performed on transfer data 42,
which will be transferred in the next frame, while transfer
data 41 is being transferred. The data compression requires
throughput of generating an amount of compressed data that
is required for the next data transfer within a time period

30 in which one frame is transferred.

If data is transferred from all of the five external
storage devices, the data bus is time-divided among the five
external storage devices as shown in FIG. 5. Noting data
transfer from a particular one device, the amount of transfer

35 data 51 from the device is 20% of the transfer data 41 dﬁring



the external 'storage devices 11 through. 15 transfers data. Only frane
starting data 40 and transfer data 41 through 43. transferred fromthe
external storage device are contained in a franme, which is a unit of data
transfer over the USB. 25 The data conpression is performed on transfer
data 42, which will be transferred7i§ the next frame, while transfer data
41 is being transferred. The data conpression requires throughput of
generating an anmount of conpressed data that is required for the next data
transfer d\mttahltrraalStﬁerie peetfiomeddY oy emedeviicgnasi showandheFL6d. | f

data is trangbers Alde OF iherThye rext el gk, oF 3rags devices, the

data bus is tine- gq? am)ng Ive external stor age devi ces as shown
in FIG 5. NoThphg meﬁas thahsthe anem b Qpacomaressashdadayitdat magtanount
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20 % of that during the transfer orrre one device. FIG 7
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dat a- unt - hat can. be conpressed per unit of.tinme.by nethod Ais
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E, in that order. -Conpression ratios are cal cul at ed by npr essi on ratlo

= (amounPfofia§at khpéfrB, be compressed Re¥ HniY é’rﬁ)&ﬁf“eof fﬂétlé‘”&fjt By
corrpr essiethodENas highes, t dgqceNPLasshar lodlded;. the higher the conpression

effici ency Met hod A pr oVi des. the | owest .
- -Compression ratios:are calculated by--

Compression ratio = (amount of data before

15 compression)/(amount of data after compression).

' The -higher the compression ratio, the higher the -
compression efficiency. Method A provides.the lowest .-
compression ratio. Methods B, C, D, and E, in increasing
order, provide higher compression ratios.

20 © That is, compression method A provides a lower .
compression ratio but can generate a larger. amount of
compressed .data per . unit-of time. In .contrast, method E
provides;a.higher”compreséion ratio but generates smaller.
amount of compressed data.

25 A flowchart in FIG. 8 shows a process performed in the
data compression means 23 for selecting one of the above-
mentioned compression methods.

At step S800, free space Bs of sending buffer 25 is
obtained.

30 At step 801, the free space Bs obtained is compared with
a criterion Bl to determine whether compression should be
performed or not.

If it is determined at step 801 that the free space Bs
is smaller than the criterion Bl, the process returns to step

35 S800 and waits until the free space BS of the sending buffer



conpression ratio. Methods B, C, D, and E, in increasing order, provide
hi gher conpression ratios.. 20 That is, conpression nethod A provides a

| ower. conpression ratio but can generate a | arger. anmount of conpressed
data per, unit of tine. In contrast, nethod E provides a higher
conpression ratio but generates small &r = amount of conpressed data. 25 A
flowchart in FIG 8 shows a process perfornmed in the data conpression
means 23 for selecting one of the above- nentioned conpression nethods. At
step S80@5> beeemepater@srofharndiengrhtiefrdiom?Blilyy reipesmitioty s3@pA803t ep 801,
the free ga%%%?s§gg ined is conpared with a criterion Bl to determ ne
whet her conpressi on should be perfornmed or not. If it is determined at
step 801 thatIfhetfisedsparmiBed At shepl 801t hhatt hkecfreer spacBlBst he
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step S80 Ive transfer rate of 1 Brs o talne rom USB
ef f ecti v@6tr afibon the @Sﬁeawecngvmns per rptenDriiecuspagfedeeithe

transfer jrate L iich gﬂgggﬁ %ﬁtg ja criterion-Da at step S803. If. IT_.fs

detern1ned at step S80 s [arger data. - 10 conpression i's
performed by LfiHy lcsoﬁlﬁrt@ggimdmfcmaen 2803ttt $8D1Is t@ﬁgﬁéssﬁ@harret hod
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shown in at step S81 he other.” hand, 1f it is deter ned ‘at
step S80§Bpﬁat Compre551on method identification data: 60 is

prepended to the compressed data body 61 as shown in FIG. 6
at step-s8l2. ... . . : TR S
-0On the other hand, if it is determined at step S803 that
15 Dr-is-smaller, steps S804 through S806 are performed.
Criteria at 'steps S804 through S806 are Db through: Dd,

- respectively. Similarly to step S803,:one'of compression: -
methods at steps S808 through S811 is selected and performed
based .on the USB effective transfer rate Dr obtained at step

20 S802 in order to perform step S812.
Then, -the compressed data is transferred to the sending-
buffer . 25.at step S813. .
. Thereafter, the data .transferred from the I/F 27 to.the
host computer 10 over the USB 16 is decompressed in data
25 decompression means 32 by using data decompression means
selected based on the compression method identification data
60 added during data compression.
| FIG. 9 shows a data transfer amount per device in a case
where data compression method is selected according to the
30 effective transfer rate of the USB. The amount of
uncompressed data transferred when only one device performs
data transfer is represented as 100%.
Decompressed data amount 90 results in the case when the
number of devices transferring data at a time dver the USB

35 is one and compreséion method A is selected. Decompressed

2



15 Dr is smaller, steps S804 through S806 are perfornmed. Criteria at steps
S804 through S806 are Db through Dd, respectively. Simlarly to step S803,
one of conpression. nethods at steps S808 through S811 is sel ected and
performed based.on the USB effective transfer rate Dr obtained at step 20
5802 in order. to performstep S812- 1Rem, : the conpressed data is
transferred.to the sending buffer 25 at step S813. Thereafter, the data
transferred fromthe I/F 27 to. the host conputer 10 over the USB 16 is
deconpr eskath iamalaita 9 125ededdspiesshecamawheld2thye nsnhgrdaf aleddcmEspr essi on

means sel o] o SSJ t identifjcation dat.a 60
added durﬁ%r?%% g§gg ({r]aeés%?‘gngqgﬁ% g{faggﬁoﬁ%ggg&aﬁdgwﬂ%}r‘é é)gn% r(reﬁc’l]c’ﬁtorber
devi ce i methedeB Wheseleatadconpirvsdavhynpethodmps esalest tdad sa@monditng t o

the 30 effeqidvedd 39sLery il §n0lnkne 150 Ihe AIRHILS oL, YRaqmpl gssed data
t ransf erred Wwheh onl y ‘oné devi Ce perforns Ata Lranster o rs represénted as
100% 5SDedonmardsid detpeatnyetl Y90 amsBaelkedtred he case when the nunber of

devices transftgrrin . t ti .S 0 ONpr essi on
method Ais stelﬁlel{;%’e%aq%}egoofrpglg%s%%@igxg%a%g&énggng %gfcr%és’sglqt grﬁ%r? e case
when t he Muipamesft eld\ordes-thter H88f eani ngn i aeadearease dDveamduret USB is two

. and conpqggﬁi B.,Ls.s€l et PN %ﬁqp e ta anount

92, 93, and. %P?lérs%%p?x ?%geéggggvﬂg% ecfo%rferp?réelgéli )(érl{a%%t odrcg,%é f%?’eand E,

- :respect i WSIB/,and esebbetind. aThkempresshiaf ndtchedt Eroml ampogagdedevi ces 11

. thropgh ﬁo%t@_-_-te_ NeMeAL-NMLZELdeGr 1), .anount . of,
~trang eréﬁg%a _ g%ﬁﬁ%??hgd?hg gH?gé??vgnFEEH§§§P ?gfgééﬁsgﬁgaqaggghnd

sel ecti ngven cbhptleeshambast Réd devdraemdipt thee the YBBcempredsiven met hods

A through feffs&ach of . .transfer rates even if the nunber of devices that

use the USB at a tine )
While one of data compression methods' A through E is

selected aécording;to“the transfer rate of .the USB. in the. ..
15 exampledescribedabove,uncbmpresSeddatamaybexmansferred
without selecting any data compression means according to the @ -
transfer. . rate of the USB, depending on the.throughput of the ..
data compression means 23 or data decompression means 32.
. The example has been described in which the external
.20 storage devices 11 through 15 transfer data to the host
"computer~-10, data can:be transferred from the host computer .
10 to the external storage devices 11 through 15 in a:similar -
manner.:
:While one of data compression method A through E is
25 selected according to the transfer rate of the USB in the
example described above, similar results can be obtained by
repeatedly performing the same data compression method
according to the transfer rate of the USB and the data is
‘decompressed by repeatedly performing the same data
30 decompression methadd.
In particular, in a data communication system in which
a plurality of nodes share a communication channel in time
division multiplex mode, each of the nodes transferring data
to another node, a data transfer node comprises data

35 compression means for providing a data compression ratio



I ncreases. \Wile one of data conpression nmethods A through Eis selected
according to the transfer rate of.the USB. in the 15 exanple descri bed
above, unconpressed data.nmay be.transferred wthout selecting any data
conpressi on nmeans according to the transfer. rate of the USB, depending on
the. throughput of the .. data conpréésron means 23 or data deconpression
means 32. The: exanple has been described in which the external .20
storage devices 11 through 15 transfer data to the host conputer -10-,

. dat a camd:omxtdiangsfter redck frmmmamefhospwdmimm ofl@ate. compressarnal

i . f d
Storage USRS LAVRULISOLD Paigl fLBL FATRE Dy, £t bhEaiRgCt data
rate of tthee ls%eqtztvma d@ear@@&f%mmdt@joefbdaea sranbderrpsufosmedn be
obt ai ned b‘}y th 685?56%%8%%2066%?%{1&968%%@# 3 %act @{%%%'n%gel”ehg%q

accordi ng theot Fans rate o ta I'S donpressed by
repeabd edlcpnﬂmefsrrmmgrepeasang niaaaS3ﬁode@pepaessgodatret bomnpreaspant i cul ar,

i dat ' pl f d

communi cAET LR5EnEhaR G SRt E o a@ el ALK S LRATRERATEE D s

t ransf er makg dhitaineasl dyotther efidect iveddiagat taﬁQSélerncdéecmﬁpsuseggdat a 35 -
f di t

_CO”F"eSSh%%ﬁfg%ﬁﬁ%[@Yﬂﬁ%% n%e%@%%ébﬂ?}ﬂé&a?ng ndEperding. to.

t he nunber ression ective’data transfer
rate neasddimg sedatafeemprassipngrepaeibipaceovet dat & ransfsfredatate of

- datg (§ransferngrggggegrangyfetrhﬁoggt éonéé?éfs%hBOHQaQM%daef@%‘d&‘kx%at L.on

channel ; "data conpressi on repeating ans oper ati ng data conpression
means noﬂ@ttah‘aﬁaﬂﬁééraé%bﬁd\ilrfdl ﬁcplfh%eéwécﬁnd/e ifathe efdiestaive data -

obt ai ned ¢ty g %%ft%cagvmgﬁéa dEPSE 8L es M E NBAY brfgreﬁeem%loaad dat a
Conpressg%nCG%gﬁé;;fgh(Q%”Lhat éﬁg égﬁg?eégion ratio :.decreases but..
the amount of compressed data that can be generated increases,...
15 thereby preventing the data transfer rate from being lowered.
"On the other hand, if the effective data transfer rate is lower, -
the data-transfer: node.increases: the number of repetitions
of data compression so that the amount of compressed déta that
can be generated decreases but a higher compression ratio can
20 be obtained. The data transfer node, in decompressing the
compressed transfer.data, adds data indicating the-number of
repetitions of compression to the transfer data because'adata-
receiving node should perform a number of repetitions. of
decompression that corresponds to the number of.repetitiohs
25 of compression. The effective data transfer rate measuring
means -in this-embodiment performs measurement at regqular
intervals and changes at regular intervals the number of
repetitions of data compression according to an effective
data transfer rate.obtained as the result of the measurement.
30 At this time, in the case where the effective data transfer
rate changes, it is possible to follow this change and select
an optimum number of repetitions of compression. The data
receiving node in this embodiment comprises data
decompression means supporting data provided to the data

35 transfer node and compressed by the data compression means



addi ng a' -data conpression repetition count to transfer data. 10 The data

transfer node conpares the neasured.effective .. data .transfer rate with
acriterion and, if the effective data transfer rate is higher, decreases
t he nunber of repetitions of :conpression. so that -the conpression ratio.
decreases but the amount of conpresséd data that can be generated

i ncreases,.. 15 thereby preventing the data transfer rate from being.

| ownered. On the other hand, if the effective data transfer rate is |ower,

the: dat ot reinsfdrta nadend A6F aases, HiRl AR lonBRald 1dPn%sp it di a
conpression_so that the anpunt of conpressed data that can be generated

decr eased"PUES & i JREE S LS THND tBENA2ba FeAMRF fegion THRa Rt a

transfer basled om tes AEY £l é€iof WaP Lesedohl dPsherad@l @ py adgs data
i ndi cating the nurrbgiragof repetjitiqgns of conpression to the tra%sfer dat a

because £:305¢ atF7REEFTi A§IRodeTERoBR B2 pERFEAMLA I iesier ceMm cOFaEatilahs of
deconpr esiétoerhbne €her aspeRAs dapdtlice TBHPES £ Ol ecbRPEEELHBAS 23 Of
conpr essi n, The effective data transfer rate nmeasuring means in this
enbodi nerftCEEPRoF iR L REa8aFBnBRRtat TOB At rant ErT Rl arkreedrfyed ha
regul ar idutes vabmptésshorbeoudfts reRRid tionshef gdaha conpression accordi ng
to an effecti %,gG d%;[(ﬂ t.ransfer hate. obtained as the result, of the
‘measur ement . A thi P Fre? FRAFASTELLE tife COMBRT ¥q d i a/@r it @ft r ansf er
‘rate chanppstitioss possiblta ttonpaldsey dhiin ctiangeempdds/baet, . .an opti num
nunmb of repetitions_of compression. The data receiving node in this
enbogelS ment co%tﬁrc'i's'gg| EES u%n%&r?ﬂ'rcé?sqtoﬂ?n%éf‘?st% GEPRE STy P& OFESF -ded 't 0
the data 35 Agarsf,ethisdemaod imenr ¢ssedrhyigeliesdadd moMRILpereB riEaNs 12 .
or the datg.t I e, d d econpressi on repeating . neans for
r epeat ed?f%ﬁeégﬁf%%ﬁg %elégﬁr}ée &?ﬁﬁ%ﬂé’sesngaﬁanreﬁﬁgs Fgﬁs@d:%ﬁbFﬁén@é’t a
conpr essibgnthepef fecbhvealata duat fiyr rhe¢e mdasartnanaégisnednighlee data .
recei vi ngpngde, gl £, : i ng.the nunmber repetitions of
deco resgion f%r éfﬁ&ﬁé& céﬂf%%f%ﬂq erﬁls arrangemeg% prevents. ...
15 datacompressionfrombeingperformedijthedat&compression
'will decrease the data transfer rate, thereby preventing the - -
~data -transfer rate from being lowered.:: =i . -.
While the embodiments has been described by using a USB
as an.example of the communication channel, similar effects
20. can be obtained by using an IEEE 1394 serial bus. as the. .-
communication:-'channel.
©." While the embodiments has been .described with respect -
to a:-host computer and external storage devices by way of
example of the data transfer node or receiving node, similar
25 effects can be obtained by using information recording and
reproduction devices such as a digital video camera and

digital video recorder or the like.



deconpressi ng data sent fromthe transfer node based on the data
conpression-counts added to the data. FIG 10 -shows- a:. characteristic-
conpari son' diagramof repetitions of data-conpression in this enbodinent.
10 . FIG .11 .shows- a flowchart of a data conpression process. Again,
this enmbodi ment is arranged so.as notl?o-perform data conpression.if the
effective data transfer rate obtained by the effective data transfer rate
measuring means is higher than a predetermined criterion. This arrangenent
pr events 15 data. conpression from@eAbgSperforned if the data conpression
"W |l decrease the data transfer rate, thereby preventing- the - . data
-transfer rate from being |owered-. ; . . Wile the enbodi nents
has beenldescAlbadabpdmmquqatfﬁhasyanemxamplBhabhthepinnHMNtxu@bn
channel , SI m | aly ef fect 2 i ned S EE 1394 seri al
.~ bus: dﬁa ormuné% ggﬁgghéﬁﬁeﬁ% o VV\W S H}g nﬁbg Egglits has been
descr5b bemu\muﬂp]r@smaQMen,oeach maste tnapalfetrra,ng daactertwaanetbeag@dctew ces hy
way. of éf%cﬁ the data transfer node or receiving node, simlar 25
effects c T be obt ai ned by using information recording and reproduction
devi ces such asdatdi girtaals iededaneempandes:di gital vi deo recorder..or . the .
like. 13 - CLAl t S plurality
of nodes sharé g§c6#%dﬁ?@éﬂ?é%’c anne#fgﬁgggp Mgg&lVlsﬁdwqg% %ﬁlplex
“manner ,  dadfearmsgs tcrqmstessmg gdatdosg anot her' node, - wherei-n.a data -
transfer node i.Ses 5| S 23-.
35 5 i f o oAE sty Sl Kalh neR B ingORRRRSS 98, TPY; (rate
neasurlnéonﬂmgﬂﬁuxinﬁ th%G?ffgﬁtﬁﬁésd@ﬁﬁ;Qﬂﬂ?&ﬁ§@cI¢W% @&tdatpansfer rate -

of data tLapsfely &%Epéfﬁgdbxyt Reedabd ot A e NAEaOVEY et NENe

communicationchannel;. . P RTEL R R S e Ak DRI R

- data.compression method selection means for.selecting ..
15 “one of said data compression means (23,-33).according to the
- effective datatransfer rate obtained by said-effective data: -
.transfer rate: measuring-means (26, 367);.and:.
data compression method adding means for adding
information. about said data compression method to transfer-:
.20 . data, .and- '
ca“data'receivingnhode comprises:
- -. .data decompression means (22, 32) for deconpressing the
data. by identifying the data compression methed of the.
received:transfer data based on the information .about said

25 data compression method in said transfer data.

2. The data communication method according to claim. 1,
wherein said effective data transfer rate measuring means (26,
36) measures at regular intervals the effective data transfer
30 rate of data transfer performed over the communication
channel and changes said data compression method at regular
intervals according to the effective data transfer rate

obtained as the result of the measurement.



communi cation -channel ;:. data .:conpression. nethod sel ection neans for
selecting 15 one of said data conpression neans .(23, .33 ).. according to
the effective data transfer. rate obtained by said effective data-

transfer rate. neasuring means (26, 36-)-;.:,and-:. data conpression nethod
addi ng neans for adding infornmation.l4bout said data conpression nethod.
to. transfer. 20 .. data, .and' a data-receiving node conprises:. data

deconpressi on neans (22, 32) for deconpressing the data by identifying the
data con@.essThe deitadoimnihicatiorceygedm acansfierg dat aclwidedl pn t he
informati about . sai.d 25 data conpression nethod in said transfer data.
> The B EE S LE RO EEREA ARCor AR SORA LT 1, wherel n sl d
effective data. plansflerty aif dmasudeogmpeassib%meam;) (RS Ep at regul ar
intervals the effective data transf.er 3 r at ansfer perforned
over the s&@rﬁ%'%@?i%‘?\gacﬁ%‘ﬁ@esgﬁg (I,Wan ﬂ% %n‘g?ggsr on nethod at’
regul &ar donparessd somaoedansn@g289 BBE effsandvéadat aranafiefre hodatl;e anabt ai ned
as the result ,of the neasurenent éh The, dat a co nicathon system
according to SR&PNTICOMRAEFEMT ISP 8&%‘*}%%81‘-9{‘%@ CEofiprF§&R Y%,

pl uralityyadfd data decompressiiom meahed(B2sed2)n tanorlarthr agmgatasdompr essed
by the plurali a C 0 33), of .said_data transfer
node; h‘%tglé’t&% e(?gdn%%ets:gleo(%g@n%ﬁfg Qfgggti%oéfzneasr?sl ata EEPF% sai d
dat a decanwrdreassr on’' net hod- based on the data conpr.essi on -rret hod. added to
the gata transferred. fromsaid data-: transfer node.. . 10 4. A-data

' communi cati on system . in which a plurality-'of nodes share a =’

communi c#t-i onAcHataelcommun idateieih vég$bam, in which a plurality’ of
nodes share a communication channel in a time division

multiplex manner, each node transferring data-toanother node,
wherein . .-
15  .a data transfer node comprises:
"data.compression means (23, 33) for providing a-data -
compression ratio according to .the number.of .repetitions of - -
data compression; ,
‘effective. data transfer rate measuring means (26, 36).
20 for measuring the effective data transfer rate of data
| transfer performed by said data transfer node:over said.-
communication channel; -
.data compression repeating means for operating.said data.
compression means (23, 33) for a plurality of times according
25 totheeffective data transfer rate obtained by said effective
data transfer rate measuring means (26, 36); and
data compression repetition count adding means for.
adding said number of repetitions of data compression to
transfer data, and ’
30 a data feceiving node comprises:
data decompression repetition means for repeatedly
performing data.decompression based on the number of
repetitions of data compression added to the data transferred
from the data transfer node.
35



myl ti pl ex manner,, each node transfeérring data~to anot her node, wherein.
15 a data transfer node conprises: .. data conpression:neans (23, 33) for
providing a data. conpression ratio- according to the nunber - of
repetitions of. data conpression; Effectlve data transfer rate
measuring nmeans. (26, 36) 20 for neas Plng the effective data transfer rate
of data - transfer performed by said data transfer node over said.

communi cati on channel ; data conpression. repeating nmeans for
operating + saif&iAata CONPEBISRAEAORRENS tEMB aCENTIRT 2t DI GHAEMt §/0f tines

accor di nGyhepe A i) BEEBELIVR @Rt 2 tilatsH Y r b @bl @ 11eg M n3at fle ,
effective data transfer rate neasuring neans (26, 36); and data

conpr essith) FEFHYLEGDA LR L Al diHE ieahs they e fﬁﬂallﬁﬁ dat y thpnssheof

repetiti ongt&f o aliataOTREASTHAN g fd Frdisf SFefat Re aaﬁkm%l%a%toc’h receiving
node corrprl ses: _data deconpression repetition neans for repeatedly

per f oPni i AREL deBBAPFBESTSS Bl MWL HcO huRBBRt oL iopgpeti dadis of data

CO”preSS|dHInd§lﬂé|§Qléﬁ dberdpiPat ransd £V 4 B8 addOPULNG Eatthd @t &rivwde. 35
15 5. The data communi cation system according_to claim4, wherein said

ef f ect | vel3fed FHakger ats ebhaasgd a9 trPeeaﬁ§sP’}63 of 3d)e MEASWIEMSRL 1 equl ar
intervals the effective data transfer rate of data transfer perforned over
t he connunlcatlon 5 channel , and changes t he number. of repetltlons of data

conpressi®n atlhedlitd FHEBRYAFatALROFISHE™ FAIRTE TFFRcE? velalBmt A t r anst er
ratelobt ailnete 88 $8edr aaght r@fcetlhaeimgea@du@r@dsmprlﬁesThe dat a -comuni cati on

system accor difig f Sl dssion Rt 1,545 g d sy a9 g0t
compressed by the data compression means (23, 33) of said data
transfer node; and
data decompression repeating means for repeatedly
15 operating said data decompression means (22, 32) based on the-
number of repetitions of data compressions added to the data

transferred from said data transfer node.

7 The data communication system according to any of claims.
200 1 to 6, wherein data compression is not performed if the

effective data transfer rate obtained by said effective data

transfer rate measuring means is higher than a predetermined -

criterion.

25 8. The data communication system according to any of claims
1 to 7, wherein said communication channel comprises a USB

(Universal Serial Bus).

9. The data communication system according to any of claims
30 1 to 7, wherein said communication channel comprises an IEEE
1394 serial bus.

10. The data communication system according to any of claims
1 to 7, wherein said node comprises a host computer (10).
35



dat a deconpression neans (22, 32) supporting data conpressed by the data
conpression neans (23, 33) of said data transfer node; and data
deconpressi on repeating neans for repeatedly 15 operating said data
deconpressi on neans (.22, 32) based on the nunber of repetitions of data
conpressi ons added to the data transierred fromsaid data transfer node.
7.-. The data conmuni cation system according. to any of clains. 20 1 to 6,
wherein data conpression is not performed if the effective data transfer
rat e obt dilnedThy éata cefnireni ivat flah &y 4 tem siceo rddingy teasny iofgcimamns i s

hi gher tha predeterm ned, criterion.. 25 8. The data.comunicagtion system
aceor ding £8 by Er AT 1o Fonpased Aot ATe bR TP Rar P oA AR fne)
conpri sesna Wshrdqdintvissatle®Béceal Bus). 9. The data -communi cation system
according to any of clains 30 1 to 7, wherein said conmunication channel
conprises an | EEE 1394 serial bus. 10. The data conmuni cation system
accordi ng 2t.o ahg ddtalcawmmnilcdoidn syreren acsard imgdeocampoifsetaambost
comput er .( - - 16 T a i catj.o y. rding to any
of clai m% Jt%) t7d g,ﬁi%elr%i %&%gi ggﬁgd%%gl (r%rjpigzésrlzle(sé1 é}nl |en(?sol?(£fr§?|}§%8§eg}6?di ng

and repr cgpatodorctievn ckevibcé?. The data communication system according to
any of clains 1 to 7, wherein-said node conprises a video recording and
reproducti on devi ce. '



