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1 A DATA UPDATI NG METHOD BASED ON DATA BLOCK

COVPARI SON FI ELD OF THE I NVENTION 5 This invention
relates to the conmputer technical domain, especially
i nvol ving a data updating net hod. BACKGROUND OF THE
I NVENTI ON 10 The nunber of popul ar cyber '
China is over 100, and al nost every daylmmmmmm”mmm
more than 30% of cyber ganes that have their_contents
updated. The ganes in the conputers of the I'hf'€Fnet——
bar also require tinely updbting to satisfy the needs
ofA DA ANEPDAAIN G| METHO D BASEDRON. DATAIRLOCK COMPARISON
technical difficulties in solving this denmand. One is
that the nunmber of the termnals of the machines in

all cybercafes is 15 huge, with the approxi mate nunber
of 10 mllion sets. |If the ganes are all updated

dﬂ@ﬂf?ﬁgmwnﬂ%rnet servers, the perfornmance

| PR ifVendidCre BES Y& the COMPEREr RAHLE d&haid! ésped}ﬁ?nmwiﬁg a data
the server also needs to distribute huge nefwork
bupdatingimpthed t he I nternet to support the updating; the
other difficulty is that the updating anmount of the
popul ar ganmes is trenendous. If viewed fromthe
updating |l evel of files, it is 20 about 40G on average
eﬁg%k(?ﬁéu%tn B V'IE'&eHBng updati ng anount al nost
nakes € game updating i'ncapabl e of normal operation

i The hl&nlbdﬂtboérpﬂﬁlilal’loﬁlbelbgaaﬁ@ah|Ghir|11aTi§&)vEﬁm0ﬁMadd falnadst EWgy day,
Internet bar is Jimted, and thus the tine requjre
f BeredRmy' w&a?ﬁm wberi ggn\ﬁﬁ%@h@% thir| cGRignts spdafeq. Shejgames
{1 tBOLotEputd?® o PIRE iRterREIHAk BRE reqhlt€ tiMe BN PARHMeAH satdfpthe needs
i ncrenment update is also adopted in the existing

t eictha aptizghs 1n the cyberanfe dhereree BYG feehndont difienitigsdp salying this
b - i ting. .onl LS, o s

GEPPER SR Tk e S5 RSP PR e
i bugeawish thesapprogins¢ sembdrof 18mgHion spisolf dlsssgamys afthall updated

O P A AR el EGE o B S8 oot papate o

calbaM¢anwhide, thdrgervdrmsodRedsoto disttibuterhoigel netwbrk drandwsidthhen the
basis to determ ne, whether thi.s.fjile has been updated.
RIS 1PPOT e P T o RebEy B BesGUE mpant of

the popular games is tremendous. If viewed from the updating level of files, it is

f=

about 40G on average every day at present. The huge updating amount almost makes
the game updating incapable of normal operation in the Internet bar basically. The
bandwidth of the Internet bar is limited, and thus the time required for the game

updating is unbearably long.

In order to solve the above problems, the approach of data increment update is also
adopted in the existing technology, i.e. inspect the difference between data before
and after updating. When updating, only this different part is updated. Generally, the

logic file is taken as the object for atomic processing. The comparison of the updated

_ difference takes the attribute of the file itself like the time for file creation or the time

for file modification as the basis to determine whether this file has been updated. If

T
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the file has been updated, the whole file is taken as
the difference demand, and the network transm ssion is
required to achieve the goal of data updati ng.

However, the existing nethod takes the logic file as
the processing object. In the actual application,

the updating of many data only changes a segnent of

the data in 5 the file, which causes the oversize of
the granularity for the upd?gt ed difference conpari son.
As a result, sone original data wll be repeatedly

uthel difleclhs bieén tjpdateflj the vdolpfile édtakeroas thb diffgpehat deimand, and the

diffe nce .fequires. updatj ,.. L he th of the file
e RS R O ST e B hE theBlind 0ot ' ( he
f Hbwewds; nﬁm dsistingh@etaddmkes # logicdild agtHeep'tgctebsixhgs objbdsSIn the

dyna |y changing, which wll use the reducgtion
E]eppie%tmr e wpdatingioé 12 dpfa oplyrchahies 2 SSERAPAR theglata in

Tthl;E AIAMENTE SBhsd thEhbverdiZtv §iNthk Oftariet it torY ihd Gt datedl Witfdfence

dat a updat| ng net hod. Through the divi SI on of data and
s{oEwRsaR. Apa Estihgonr gigingldafa wiHde sepsatgdly ypdatesk a

updati ng has been greatly inproved. In addition, the

| oad of the server is further relieved with the

i iphrecvle domparedbfrém dhn/\llﬂdaa:didif@rarcc néquires updatingatie ledpgth of the
Vi@rﬂl(e §1 a 3Hi]r§§h§gat&%r %ﬁ\r E‘%CSZA f ﬁ{éhﬁ)ln C&g aﬂdg the I'zl?omlc

pda Gn I'S |nven ron isr
tﬂpdem@wlenghe isf thegdymamidallyl ekanging, which ekt case dmrrp(amtlsmnf the
0 data conte View a conplete set of data (e.g.
d?eltw?fgttrﬁnﬁnﬂsséong‘&ﬁ‘gﬁm%ea continuous and conpl ete
binary data flow. Afile is a logic unit in a segnent
of binary data flow. A data block is also a logic unit
of the binary data 25 flow. The rel ationship of the

tmmﬁmq}mmlqﬁéﬁe subset of a file; a fileis

the subset of a ga data. Wen the overall size of
t Hus nventiondag; mwided atdwigh detseupdetingraethod idrdvgb theadivigion of

b

Qe 86 BBRE offorho (b sleSa TtBL s Bittgs begp sreaty

iimpufvbé;nlntdddltloasthc loadenfl thageirvera$ fiathdmtedietddowith tenimipeoved
| Ydef d find put th

T el et ten 2t s, BFSeRC pirBieinanteatieneias

odnblrekd.syst em according to the characteristics of the

network transm ssion an_d di sk

The data updating method of this invention is realized thrbugh the fragment index
and difference comparison of the data content. View a complete set of data (e.g. all
data in a game) as a continuous and complete binary data flow. A file is a logic unit
in a segment of binary data flow. A data block is also a logic unit of the binary data
flow.

The relationship of the three: a data block is the subset of a file; a file is the subset of
a game data. When the overall size of the file is smaller than the defined length of a
data bloék, the content of a file is a data block. Certainly, that a file contains several
data blocks is often the case. The length of a data block can be manually defined, and
thus we are able to find out the data block length with best overall performance in the

global system according to the characteristics of the network transmission and disk
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3 (currently, the disk array is abundantly used)

buffer instead of passively adapting to the file

| ength. A data updating nethod based on data bl ock
conparison includes the followng steps: 5 (1) Divide
all the version data into several data bl ocks. Extract
the following itens of this version data specific to
each version data: a) Attribute and identity mapping
informati on of the overall yersion data; b) Attribute
and identity mapping information of all files; 10 C)

| Gerentlyy theajigk axgry iindtomdaitly aned) fhuéfercinstetait af pabsivalty, adagling to
GhE ity esponding index files specific to each
version tata. The said index file includes the .

i Afdsteripdating resthqdchaseskprf datprhl®ikeqemiparigon fingludes, the Splipving
datm; 15 (3) Wien the data is being updated, conpare
the index file in the previous version data and the

| ater version data. Wen conparing, the steps are as

f @) Diwvige all thg vEisiod datatintd beveenk data tilodks Ektest tha fediosvingiksns of

;@Esﬂe&{i}{nd&has&)@(?gc@éacﬁ@&ﬁgﬁgatgzi l'es according the

bute and 1 dentity nmapping i nformation of al
f ) Adgibufe and ddangifyemappéigdniormationof theioverall yersiag deter t he
excA metrek dndligtitmippigRinR¥haibn ofeN $ite@n data, update
di rlgcr{silﬂy. In o.t;Jer v\or%sgféa% this file in the later
vEESTEEY maRRing PIQrmation ol ep Wpion data; As for the
changed files, find out changed data block in the
p L OUS & ek [ t g; t %'-
A R B BNt oy
f incladesghgiinfgyenatien extracteh EpgsterdanfshipyessiRsdata;n ot her
words, copy this data block in the 25 later version
d to th r.evi.ous version data; ., b)_ Find out, )
28 RiRsBdhs BB baine Vsaied BRp GF SRACK LS o PERYias dgrsion
f ddtzeandeathe atet ivergioh dath Whet danipatihg tieersteps deers iféljowsappi ng
:c %{Pgrgd% lth%rlexglt.ldéﬂ ﬁleJ i'nlp?es"idu@ Vgljgl%n RbGYhPHT cﬁégéesd 2% allc@grgl)ﬁg
the attribute and identity mapping information of all files in the later version index
file;
As for the excluded files in the previous version data, update directly. In other words,
copy this file in the later version data to the previous version data;
As for the. changed files, find out changed data block in the previous and later
version data according to the identity mapping information of each data block in the
file, and update the changed data blocks. In other words, copy this data block in the
later version data to the previous version data;
b) Find out excluded files in the later version data and changed files according to the
attribute and identity mapping information of all files in the previous version index
files; '
As for the excluded files in the later version data, delete them directly;
As for the changed file, find out excluded data blocks in the later version data
according to identity mapping information of each data block in the file, and delete
this data block directly.
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As for the excluded files in the | ater version data,
delete themdirectly; 30 As for the changed file, find
out excluded data bl ocks in the |ater version data
according to identity mappi ng informati on of each data
block in the file, and delete this data bl ock

directly. 4 In the Step | of this invention, when
dividing a certain version data into several data

bl ocks, a single file is taken as the object, and the
files are divided one by ond. The data in different

f il ths SwaplIlof thid inbentidh,wWitedividihpa eermameersia datdbinacdevearalntam

t Bﬁ)ci(se o gégle q{ée % I't]aeke{iI gst @ﬁ QLJQ& nldﬁhéo ﬁlI% e?x@ %ﬁhcje}d %ﬂ% b)ygr?en
b Hee kn disferqot filgrewidiner ngdlesdad; mtq/a eeqmﬁadatat jockiwince @wdcrlgﬂoof

t 'ﬂtﬁ dﬂfa%‘l&ﬂle?f% 15961:11‘?6@ Wh@h Q‘Pﬁ% is §Rﬂdea hrﬁo BleQRRESRE RBgth of the
nmet no or

t ﬁ?@ﬂk}%ls pof gpergl] e’iagt?x %e?l tp ﬂ@ Iprgtly ﬁhsPretSH@Ifg%ﬁdaaC@%
n8stthdprotessiag iMethod dor thogndlbldok of h €ild ieagfotiows: t he
pre-specified data bl ock; otherwise, it will be
continuously divided. 10 Wien the |l ength of the end

b Ooe kingto@gqing puttipthatthe lepgthiof thegnd blople miustibe dess thap or equal to
biHedngtilbMhSre shecifcaathi bkt ahérlmsepﬁ QfIEbe aﬁmﬁwdua& Qivided.

¢ Wb dh gt Pr ek S SRR A 65 B

pdEidepemchrding tal i @rdsétmlhclprSWIHaf \Sé are se@isidefingwith emphasisds

Y, Lc h n d_ bl oc
ﬁle%gseE}Fg tlheqenécfll% S‘E tﬁ% erfd\?b\iel%cﬁ( ? ess n {hf"ﬁOf%? ]%rﬁ gpeé:n d%floc K

ahlgck-he | ength of the data block pre-specified. Wen

the said ratio is smaller than threshold val ue,

conmbi ne the end block to the previous data block; if

t RSty gt pRy2 ﬁ%es pld yplug agdcaleufste fsa Ieaethiod theread blopk tonwerk out

diheirstd tichieen elmallenhgtlo ofthé endeblokakt #d bllledelkgﬂs efxhe aite bljbck ps-

-&%egﬁf Ef\%e‘%ﬂg? saécﬁ thS id JPr?au‘éPtBEr?P lg ?1}{%1% ﬁl%gl%? e eﬁd block

can're radic
at theipleviaus grssblpeH; & th@rabe rrsgrcattertthml ar npwad)toetheﬁlresmld,t dieide

nﬁﬁm%wcwa Bats §1oaase$£;fatew a@ %fr FlfEreftes faké%‘a'tl‘ijreshold value
fr e}guent data re-wit reat est extent. The

f-vhigh ¢andedpss Hleﬁpfae%c ﬁ@gt lsnigfh dafa plogk peippchizs ppFible to
ubdﬂﬁt the 1r®;§ronmendaItae n&ﬁ'oikftralhhﬁlshxemgﬁﬁhleﬁéy dndalsdaveid

over e tortlon wi || occur during
hgﬁ%n &n ﬁ%ﬁgﬁ$ <7 ﬁ M ause the resendi ng of the

mhole data bl ock, durlng mhlch abundant network

" ROMA SR Sf AR da BRIk A doafefcpéffeanaﬁthé ﬁg&%g fth¥dth: be
occupi ed, thus causing a lot of trouble. It is also a

shortcom ng for the sinple processing 30 nethod. If
t Hfetheldérgtibbpele ddta bladie i bedryizels fthe eﬂtorﬁmswilwacodatian@me

be obt L hed. and assenpl ed f ver i.nce
ot RACE 808 (S RRET o Tesehal B0 oF ARl AL IR pE i
aahiindant network resources and machine performance resources will be occupied,

thus causing a lot of trouble. It is also a shortcoming for the simple processing

method.

If the data block is moderately defined, massive data can be obtained and assembled
from several servers since one data block can be obtained from several servers, and

thus the whole network resources will be equally assigned to the bandwidth of each
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t hus the whol e network resources will be equally
assigned to the bandwi dth of each 5 server. As the

| ength of the preferred data bl ock, the adoption of
16-64K is relatively proper. 32K is adopted or the

| ength of the further preferred data bl ock, at the
nmonment of which the consideration given to both

network transm ssion quality and progran1perfornance

is achieved. 5 If the data block is defined too snal
the nunmber of tinmes for int®raction between the

psedgr a8 tha kngthef ﬂﬁeplrﬁt:nragia&)’tﬂb(ﬂcmﬂa aSo;hﬁﬁ of lMﬂK&§ eethtively

t rl(J) erI @%%lﬁ?%ﬁb ep [eg 1{% ed da(_}% goc i A at fhe

ods in XIS
memprdexftwltlgh the cmwpbramgn |gnfeo rtmrhoﬂlowtv@frk damantsllcmcqua(ia and

ngg%&ﬁmg£mgh@@k¥wﬁ¢§yﬂ such as MD5 code and CRC32.
code and can see the collision

r Iaftﬂé? ta ig defaned éoqm@H Hhea)émberm fipgs fog inteyactiop brwsen the
cpdgramSandhheopepatini fsh @¢re hbs behuseerstédvehudiinfirhéeing thkSrogram
S &ﬂﬁﬁ%% of binary data flow while CRC32 may consi der
ese TWO segnents as the same. There are only four
bytes in the identity information produced by CRC32. '
HPH@&‘/ Gle m]ag§ rgéﬂncﬁﬁ ﬂabﬁe b&léﬁﬂsrt@éﬁglogy ft)p eobfagl?r{g 'tﬂeyldentlty

i nformation prod hr ou e tine complexity
b RRRRE IN{qTRatRR,Of iatah Block & @Cgmeatoofmn%ﬂpw S ghMD5 code
nadieRC32s used to build the identity mapping
informati on of the data bl ock, the purpose is to
conpare the identity mapping information with

r €praparing| DS readld anth CRC3Apwecart seertbp caltision hate 06 MIAY cadsnis
Cﬁ’lﬂéhef(‘)%vepfwﬂlale 1sqgts§y RAI9S Kode% %UEQO tdf't?er!erﬁ %Iv”éeﬁ’ﬁw& lferent

data b byt es, byt es or

1388MpR1E eg mm@aﬁﬁ!%vvbkbe Fgﬁ%a@ym@l% Fﬁ?&f‘r H“éooﬁ?glaF“t?sMhe
bs}éhﬁs Thetb aﬂ'JlbxﬂylfBMeWtésOiﬁ thé Mddhtity B&Ir@etich 5}83&&1 ¢Res?.

gentity, i,nf or

STt MR BBRb o R RGBT SR T BiE e Piyen
tM@5l eertime w%mﬂyrbgtwmﬁ therrao iisot begeupi es snmal | space,
mhich is good for the reduction of the size of the

ndex. 30 The index file said in Step Il is a set
VJH? atterewhich gnqﬂwé s gierit for Yuildethpiidegtity inenping infamationaef the
tchﬁl BafcR, Heoplrposef isatov emp@a tE’@tl@ent@h ﬁlaﬁﬁhgl ifformation with

f
Gl 7 Bl L Bt ROt g B e 8
stumshe lehgth jof digr data blecjuisr 32kgbyteiand mg vginee dthytes or 128
o )?Js% €6}ﬁ1?aréj€>r}9519ce&lﬁ@wﬁ’ir{agf gUang,athg,%ﬁcormar i son of

ferent versions of ex fil t he program
requiring updating only needs to downl oad the data of

tTigs tivérdtidh eﬂmbll;@ golécts OREC3Massthe id&ﬂtéty rmﬁh;pﬁilﬂg ﬁlﬁffoﬁlﬁatfoh €The main
ver si,on. e ont.ent, | naex 1.1,e 0
OB o R RN e 1of, SRS B RbarbiE a8 e identiey

mapping information occupies small space, wh1ch is good for the reduction of the

size of the index.

The index file said in Step II is a set which records the identity mapping information
of all the data blocks of a version data. The data of different version must correspond

to t_he index file of a version.
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a) The attribute and identity mapping information of
the overall version data, including: PkgldType

identity of the version data. Different types of
versi on data adopt different Pkgld. For different

ganmes, the Pkgld of the version data is different;

Bl ockSi zeUnit size of the file block (unit byte), i.e.
the length of the data bl ock Pkgl dxVerl ndex version,
identity of version data of the sane type but

di fferent version data. For6exanple, a same ganme has
diThé funetidn ofelieSindex, file tsdastfdsmm%g bd)g@tm b hikigg @pdative geietufes

but Pkagl dxVe Sel f URCThe. .
< Bt AR heun! Rblt e, ool s \ep R A e
whilss.nBhrust the pragtisx rdquiringi updating dndy nesds escddwnloadeahe data o€ the
d H{ffeﬂﬂt pdeto sﬂ@l‘ieklg)?l:a%g%"ﬂf ﬁ-ﬁ' vefkidal OCEsSS,

DescLi stList f e to describe the

i Ahoeaniant Bythg glé%fr‘ﬂapf thig ipendian includes the follgpingitegrs: ¢ he

|nfornat|on) It shows the attrlbute |nfornat|on and
ping..information. flles in thi

B Ehs B8 PG o infirmfion, oE Sy by epfel S

f including: descrlbe the i nformation, includes the

attribute and identity napping infornation of al

files in this version data as each file is

condétiled, the deBe r“?eﬁleyo?f 1hﬁf"6foPé‘t Jatm Riffereapbsey pf ygrsion

is as fol | ows: Matacalibptr different Pkpdd. Fon cliffsdlénd Gasled, @ed Pkgld of

and file; the version data is different;

BlockSize ‘Unit size of the file block (unit byte), i.e. the length of the data
block
PkgldxVer Index version, identity of version data of the same type but

different version data. For example, a same game has different
version, and then Pkgld of different version is the same, but

PkgldxVer is different.
SelfCRC The self-check of CRC in the index file is use;d to examine

whether the index file itself is correctly transmitted during the

network transmission process;
FileDescList List for the file to describe the information (several files

describe the array of the information). It shows the attribute
information and identity mapping information of all the files in

this version data.

b) FileDescList, the list for the file to describe the information, includes the attribute
and identity mapping information of all files in this version data. As far as each file

is concerned, the description information (FileDescInfo) is as follows:

FileAttr File type, including directory and file;

FilePathName Relative path included in the file name;
FileModifyTime Time for file modification;

FileCRC CRC check code of the whole content of the ﬁle
FileLength File length (unit byte); :

BeginBlockld Number of the first data in the file; as far as the entire

version data is concerned, the numbers of all the data
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Fi | ePat hNaneRel ative path included in the file nane;
FileModi fyTineTinme for file nodification; FileCRCCRC
check code of the whole content of the file;
FileLengthFile I ength (unit byte); BeginBl ockl dNunber
of the first data in the file; as far as the entire
version data is concerned, the nunbers of all the data
7 bl ocks are uni que. Through the nunber of data bl ock,
the position of the data block in the entire version
data and the whole file can’be |ocated quickly;

Bl ockDesclLi st Li st wéckk aﬂe&m . aTHpowphihd MinthefBt da@iblock, the

(array of several da 0

Uhe tidenti Ly moppi g PRPLPRARR BIPSk iy P yariof gmnq the
this file; c) Bl ockiddsfikicat be bobaed quigkldat a bl ock

i nf GHomkDiesoh.ist] st, listof Gtbadnta leck idforrhation (aeqypifiseveral data

i nformation of aI Iy &%tlﬁfohhagﬁhf If srﬁg&'p{hﬁ léé{l %mé%?" f ar as

the data block is concerne
i nformation (BIocNE@§Eﬁﬁm6¥aﬂ§ma§kﬁbﬂpﬁmsﬁk5
Bl ockCRCCRC check code of the content of the data

bé)agikekDeSc Lt EMe |ﬁllé daté/\’GI%Ek mPsRALibA dst! ASuMsaNd Q!éﬁtlty mapping

ver5|on ter.vers at.a, di.fference
CBERAY o %&ﬁ otk BARE e ﬁra@*ﬁgﬁ#atfl sl it it
adis@iption idfOrmitien BlackDesvinfoiy asfolkivaps: 1. After
obtaining the index files in two versions, first take

the index file of the new
BlockCRC CRC check code of the content of the data block.

In Step III, when comparing the previous version data and the later version data, a

difference comparison algorithm based on fragment index has been adopted:
There are two major steps:

I. After obtaining the index files in two versions, first take the index file of the new
version (later version data) as the reference to traverse the index file of the new
version and take out the file description information (FileDescInfo) in the file type to
search the information of this file in the index file of the old version (previous
version data). If it cannot be found, it shows that this file is newly added, and the
difference comparison result is generated (i.e. all this file needs updating). If it is
found, determine if the FileCRC of FileDescInfo of the two indexes are the same. If
yes, we think this file has not been changed; if not, we have to search for the changed
data blocks, and begin to traverse the block description information (BlockDescInfo)
of this file according to the order. If the BlockCRC corresponding to the new and old

version is different, we conclude that this data block requires updating.
II. The above operation can process the effects of the new addition and modification
of the data block. If the file of the new version has deleted the data block, the

processing method is as follows:

Take the index.ﬁle of the old version as the reference, and traverse the index file of
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version (later version data) as the reference to
traverse the index file of the new 15 version and take
out the file description information (FileDesclnfo) in
the file type to search the information of this file

in the index file of the old version (previous version
data). If it cannot be found, it shows that this file
is newy added, and the difference conparison result

i s generated (|. . all this file needs updating). If

it is found, determine if tBe FileCRC of FileDesclnfo
ofhetdid vérvion.i Tulle s@thafi dehkﬁlpﬁalﬂﬁﬁorhfatl&ﬂmytﬁs filewgpd tBisedtch in

t IEHe 1n{114)Jr ﬁlehﬁ%h@ 8%1 Qfgr% Pg%}q)’ot ki 3l %El it S \Aﬁ%v?sﬁt\ﬁ?soﬁl% will be

ange dat Yand
tddv@dse the bl ock description i nfor mati on
(Bl ockDesclinfo) of this file according to the order.
If the Bl ockCRC corresponding to the new and ol d
vés derdhe ¢’I§°1b‘i‘°fl‘?t’é?Pe‘H? Profuges fta e emepsn RICGOaR a. bl ock

requi res updati ng. 25 11. The above operatlon can

the eff
o FRoS Sop ek aredh s B BE R B e G0 oRY Bsy: oprasanirpe
v dowiloaditganddptaingdnd the Odm ecqbirmg ikgplackmengr kb veflests mdyich kind

'TEF&hQéjsHaﬁ b@aombm\esand vwheldfie %ﬂteﬁ%ﬁé'b‘?&ks HaliGe e Bldbed When
file escr@ﬁélon information in the f type t

sespriingWitthibe difgex file of the neM/verS|on If it
cannot be found it shows this file will be deleted. 5

I th th
Sl s SRS B e BT SP G e
ablovle of the fd)dp ghehﬁalv enforwptioy desstiptgmiein tisginiex filg, and thus when
dgynk-Qanl ehyatcheURd o RaAtSN gleshhﬁloﬂt e Fosrlt?cﬂlLUf a 'tgﬁ\gz dagz block

repl acenent. It reflects which

d&grsd era@@d‘lsk&ﬁlabWéF@U%lmet%rﬁwsad@ecqa@p&t%a&el@sl% pkthe lepgth
pbawedatbrok 24 s sl i ng wWith the data. However,

there is the informati on of Begi nBl ockld (the seriw
nunber of the first block of the file) in the file

i of Stépnﬂlﬂ i0® thlsdfhsaﬁi'oﬁt whkh updatifpethe Idﬁi@bl(fcid ieis RAMLY Batfied out

nf
oSt ¥ Sipbiet 8 B byt biob G o FecyB SA4TPE bR B block. In
sptbcrewordﬂ, ﬁhhéatcn wsnmadatbes ptp@dummlm sppolligreandiofidleb data block,
aGhE ﬂie'])@evtl&ls GRfsiohl datd 19 I§to§¥d 15 g Je&ﬁ@f ehdf dhBitHBb&. When

block the offset. In Il of this invention,
whdat %&5? g3 tt feﬂgqvﬁnsamkod i% aﬁ@t%s*cfmmey teaimpareyg the
Othfrodgﬁﬁlweiﬁﬂl tralnissigadpe & ofethéldai volome Gefwaebthe Glipplietleridghd

" RQU&ES End M datd lngckdat a block. In

(1) Create a shared cache (DownCache) in the request end of the data block. When
updating the data, the supplier end of the data block read the specified data block in
the shared cache according to the request of the request end of the data block; create
shared cache to realize uniform management of all the requests in the client (request
end of data block).

(2) Upon the reception of the downloading application of the data block, the supplier
end of the data block first read the shared cache. If this data block is in the shared
cache, transmit the requested data block to the request end of the data block
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20 other words, the later version data is stored in

the supplier end of the data bl ock, while the previous
version data is stored in the request end of the data
bl ock. Wen updating the data, the follow ng nethod is
adopted in order to inprove the throughput and

transm ssion speed of the data vol une between the
supplier end and request end of the data bl ock: 25

(1) Create a shared cache (DownCache) in the request
end of the data bl ock. Vhen9Updating the data, the
simpmpedigelyend of the data bl ock read the specified data
bl ock in the shared cache according to the request of
the request end of the data bl ock; create shared cache
t Y thisadatazdocknisfrot nn thenshgredwatheptheakddinghef filegisimst eartied out
t hﬁnedlatapt Istead U ant dg’vgnl@%é)fapﬂﬁ:taﬁorplo@ctms dath procképam be

% receptlon of the downl oadi ng application o
dsbmitidde fh er‘?‘lﬂ?“s‘lh‘ﬁ'ﬂﬂ ier end of the data block first
read the shared cache. If this data block is |n t he

gzues &%&%B}gﬁ ae'ﬂay]of tﬁeg a(t)a(; ﬁﬂ)légsa}eegd daptr?ace?s! olwinloagmg
thppilcqt@nambﬂhwkquest qusue j agedréiag sthahedeqyameof theetime for the
r ﬁﬁmlﬁgmc{ﬁ tﬁé (io%vrﬂc?adﬁl ta ﬁﬁl?craﬁbrﬁ dnd Hanswg 'r%ltlggtééi data block to

| nst ead, omn oadi ng applicatio
thSE?ﬂ“G\ﬁtFP ?)fé-h% %%Blﬁflfted to the request queue. (3)
When t he suppller ends of the data bl ock are idle,

h
2T et Lo AR bR e LRGSR i e
s(ihahig sato is e rmm@erdcﬁmmsafdr nfgdmgpher smne bingk)aWbhen the shared
t ERRS k1, RSt LGSk B Hlatan Bl Qflindied ﬂmett%hsx%a Hﬁ&&.

end of the data block. As for preference, sort
data bl ocks in the shared cache according to the hit

I Bt @dérttb @vil tthat @teeddvinldadmg g‘gﬁlﬁtﬁﬁo@ﬁf 4 térRn a@ar blogiadhaidtoo
8T8 TR oY St BRaSIPI DA Er PR RATS & 1o aipinbe Saiting

strae of tiraddvenlodtling] application dfa eoriginddatih dtock fire the request queue
daupd Qark {ﬁ&-sﬁa@ lhRetho Bo@ﬁloédu%egpf@wﬁq%*mggaspo Wil be

too long 1 n the request queue, resho
V\HP?‘?S‘FFQ Wi't’i*rd’f!%ltysé’(en e sepRlichesnd i ofthe idete Block fie not idle.

douk AR dpEBingPHE tigRtthreghol cadl bé 8dtt@l NtoBdtmRinde@Ck in the
request queue exceeds the threshold val ue, the

downl oadi ng application of this data block will be 20
pinoarderste durther meducé thei tinge &v drack feeking vghepprading arddwiiting the
t - Al .
S R Sp i Pl nlny B Rl EE e B iy i
oWﬁé?“qhﬁﬁﬁﬁmﬁhﬁs?@@&%@ethe time for track seeking

when reading and witing the file, carry out ascending
sart aCCO{dlng to the serial nunber for the dat

bl sctrenigel grmsomentioned igdhip, ivention can be F‘FFéPf@ﬁ‘éF%@"%‘a%ﬁ@O

special instructions are provided:

1. Data block: it is a set of binary data flow, describing the granularxty of the
network or logic processing.

2. Index file: the data block describes a complete set of game data set. Produce
identity mapping information to each data block. The file which records the
identity mapping information of these data blocks and part of game attribute
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The technical ternms nentioned in this invention can be
interpreted as follows if no special instructions are
provi ded: : 1. Data block: it is a set of binary
data flow, describing the granularity of the 30network
or logic processing. 2. Index file: the data bl ock
describes a conplete set of gane data set. Produce
identity mapping infornmation to each data bl ock. The
file which records the identity mappi ng i nformati on of
these data bl ocks and part &% gane attribute

10 i nf mformbtienis cslled ab indelx file. i ndex fil e. 3.
Incremental update: focus on a class of operation Wi th

o rapraapP AR R i ¢ kRS onfhf e AR BRich reracing
5r equi atar(buteo Blypldb'u@, oratle orgingd daposelycf smal) lamdumtgofcdata is

be achj.gyigd 1o u afe andHhe Q)L@B@ CRC%%JQ?‘C{% LShiky

I nternet Data Genter. ic Re undancy

Check): 32 bit cyclic redundancy check code. 10 6.
Ti mé- cBfp(laeimetData Septen)i Igternss Defarenteesour ce  consuned

by the algorithm If the scale of one problemis n,

t he st i oRCB2AYIcli@Hedudbant? Ioneag 3m1§cyeﬁ@&h@rmah&y&ea&oae
certain algorlthn1|s T(n). I's a certain functlon

T(n) { which is_called the “"time conplexity" of
t hi S afigis somplgxity srefer to theiime Zespiise, F%‘iﬂ"ﬂ‘ﬁd by ébee?lg?rahm It
t he octheptae oftont pgdleapace, thedine fduiral fdroRingathis problem

al gori g hm hgc&gﬁn &g@}fﬁ%% Tfrf)h 5a)eceg9 rTQ’unchon T(n% ‘of II\I/DShICh is

code (nes
|nfornﬁﬁ$®ﬁw b@?ﬁ@@ﬂeﬁbgéfﬂuhﬁgmﬁbmis 20w dely used in
the encryption and decryption technologies. It can be

%glrrlpﬁdSﬁalag corﬁifﬂg)kﬁy‘i‘IrefétJ t'agtﬁé BEdu fed sﬁizragg Aﬁgce d;% uired to ﬁmsh an

| at1on: ‘process of centr 'l zin crete
di st r i Berrdm dhths CoBPYETCICRYAAML 2. 25
Deconpi |l ati on: reverse operation of conpilation.

8. MDS5 code (message-digest algorithm 5): information-abstract algorithm. It is
widely used in the encryption and decryption technologies. It can be called
the “digital fingerprint” of file.

9. Compilation: process of centralizing the discretely distributed data to

continuous data.
10. Decompilation: reverse operation of compilation.

The data updating method of this invention has greatly improved the data updating
speed through the division of data and specific updating algorithm. In addition, the
load of the server is further relieved with the improved network downloading
architecture, and the network transmission performance is enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the structural schematic diagram of the index file of this invention;

Figure 2 is the schematic diagram of the flow of the difference comparison algorithm
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The data updating nethod of this invention has greatly
i nproved the data updating speed through the division
of data and specific updating algorithm In addition,
the 30 load of the server is further relieved with the
i mproved networ k downl oadi ng architecture, and the
network transm ssion performance i s enhanced. BRI EF
DESCRI PTI ON OF THE DRAWNGS 35 Figure 1 is the
structural schematic diagramof the index file of this
invention; Figure 2 is the Kchematic diagramof the
f bfatis ddvehtidy; di f f erence conpari son al gorithm 11 of

i s invention re 3 i.s the f ame_di agr am of
obepg 3 B el e D i Pt ek ABR e R AR regpod of

t thissnvemtiemt i on; F| gure 4 is the frame diagramfor the

h
PR omedRn R g sl %@W e def | 12
| Bigie:5 lﬁhgaflt;rr@tlg H@a@mf@ewb'ta&d wighin [Rflayers | DC

| Pigere 6aRows the data@bdddiag fISRTOf TDE 1ziyayafd Imléh@uw setviz QWer;

e d [ d
o a0 B PRI R s BN
FargUntern@t bag computérd layerchart for the optim zation of
S quH{‘é'tBWjthS rforJtﬁ)e SPtiEfion of Sachd\GowiSHaIIRL | C

di agram or TCPP2 busi ness IFT ogram | nt er ac I on.
DEMFLEvhBE@emamﬂma o LEPR AR BIRnE Sgrogrant fieraiion.

updating nethod of this invention is explained with

t he conbination of the 15 specific hardware and

network resource. Take the updating of the gane data
Thi s inventiaon dates the gane

as_t he exa u
BErATHED I rueftioly R ISYESRIBHE, 1 er et bar
The data updating method of this invention is explained with the combination of the

specific hardware and network resource. Take the updating of the game data as the

example.

This invention updates the game updating to the final updating of the Internet bar
from IDC layer to terminal layer through the establishment of three-layer updating
method (the computer of the Internet bar is the terminal layer, the server of the
Internet bar is the bar layer, and the Internet server is IDC layer). Through the three-

layer updating method, the updating volume at the terminal is collected to the bar |
layer so as to effectively reduce the updating volume and solve the problem of the
concurrency choke point of abundant terminals and a huge updating volume. This

three-layer architecture is shown in Figure 3.

Where:
Terminal layer: the program name is BarClient; the operating object is the netizen. It
has the function of penetration restoration and game updating. This program only
communicates with the bar server.

Bar layer: the program name is BarServer; the operating object' is the webmaster or
the owner of the Internet bar. It has the function of BarClient end updating, updating
game data from IDC and webmaster.

IDC layer: provide the making of the latest game version and supply BarServer to
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fromIDC |layer to term nal |ayer through the

establ i shnment of three-layer updating 20 nethod (the
conmputer of the Internet bar is the term nal |ayer,
the server of the Internet bar is the bar l|layer, and
the Internet server is IDC |layer). Through the
three-1l ayer updating nethod, the updating vol une at
the terminal is collected to the bar |layer so as to
effectively reduce the updating vol une and sol ve the
probl em of the concurrency &hoke point of abundant
tEdsmlaaitﬁegmilea huge updating volune. This 25

e: | Chl tectur S own i i.gur e Wher e:
TRPRF oG g o B SRS R BB, 0 tREREr Bafie o
opeGatnt mopkary &ot (PMUpliee)ndhe fimation bf Has ptodgeanf in6t tary out
ozo Db 8h 'ﬂ&n AnfSUAL Ald AR AR ARTRoAR0h (ol whitsSss for a

ram on 38 communi cat es Wt ar server.’ Bar
| w@rgamqnarosr@@g itgeneraee difierenh vession deta, andedividesr alt thagrersion
0bjte 6l seb&alldats BAGIREREE Briesed Ienp i f @NdhIataMlocki€arbitderrpt
bar. It has the function of BarCdient end updating,

updati ng gane data from|DC and webnaster. |DC | ayer:
piThe/fotlewingeroraksinggs cfrriedeut Ispucifmtto tferend block bbmfiland

RN A e o T S
I%@’@qurﬁcm%'%@mf blogke maki ng tool (PMJpdate): the

f WFiGepFiRledgt;s pr ogr am is to carry out conpilation
0 .gane. ' rel evant indexes. In other
mgg%gk?sl%s_ﬁ‘grmgog?g me program it generates
thbdt@thnFéicIser)QSnBtstalt%ze ahd divides all the version
dfft(mreeeﬁ» ew%a&ﬁk%ﬂg&&@% / &H@F:B‘Pcf REBHe) [t YR IBciint, gac h

dat'a bl ock 1s .around OW Ng "processing is
carried out specific to the end block of a file:

| Ma ﬁﬁldeﬁ@&fé (%nﬁ aheoﬁﬁﬁl 01"61/35 1§15b£i§rh§blz§ét for the purpose of savmg

E’F*g B A o LR P O DS GL i, nRot i the

f erldebledgivdond smalBhik édCnpies-theFideaifaln contjilete biick.eWherl the end
block is too small (i.e. smaller than nBlockSize / MagicBlockGene), and is combined
to the previous block instead of forming a complete block, the length of the last but
one will be bigger than BlockSize. As a result, the sizes of the data blocks are
different. The size of other blocks is all BlockSize except the end block.

After calculating the number of blocks (nBlockCnt), EndBlockld = BeginBlockId +
nBlockCnt.

We can see from the description above, the length of the data block is not always
unchanged. There are two types of length: one is the specified length, while the other
is the remaining length of the end block.

Extract the following items of this version data specific to each version data:
a) Attribute and identity mapping information of the overall version data;
b) Attribute and identity mapping information of all files;

c) Identity mapping information of each data block;
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if (nFileLen % nBl ockSi ze < nBl ockSi ze /

Magi cBl ockGene) { nBl ockCnt; } 15 Magi cBl ockGene (wth
the value of 1/3) is a paranmeter set for the purpose
of saving the storage space. It can effectively
prevent the occurrence of the condition that the end
block is too small and occupies the size of the

conpl ete bl ock. When the end block is too small (i.e
smal | er than nBl ockSi ze / Magi cBl ockGene), and is
conbi ned 20 to the previousldbl ock instead of fornming a

conplete block the length of the |ast but one will be
han e sj.ze f the °
E%’F C8T<’CSP° ‘%Ffa%c"é‘.fsg %fﬁe e’HTa%"Sd O%lah%‘}'%ﬁ?"é &%@gi‘%

all Iforsllmﬂa file Bx@emlenttlhes feHewdl ock. After

cal cul ating the nunber of bl ocks (nBl ockCnt),

EndBl ockl d = Begi nBl ockld + 25 nBl ockCnt. W can see

f pbrkhe rgribe AndpidPRHY Jpaping {remagionyiof e qverellgversion data
bingkided: s not al ways unchanged. There are two types of

| ength: one is the specified |length, while the other

is the remaining I ength of the end bl ock. 30 Extract

t Reglfol | owi nd'ype ddestityf oft the yensionsdatan Differantstypesi ¢fi erdian data
each version | Pyt t .

i nformation og @ﬂt%lff‘%%/né?g%ﬁrd v%*rfff%%q?& gptﬂk)e)pk,ﬁtt ggtgeerswn
and identity da@hdifEertif or mation of all files; )

| BlskSigs nmp SiniigsizenpHiheeile dlpckr(unih byteldea thl lersth of fhp data
Make the cormpagRonding file according to the extracted

| pkQaOwdri on. Iﬁifé&%rstoa ﬁbﬂ 8f verfiH datm@ftha%ae thl,é Bt ditfefent

content is as T e attrib entity
mappi ng i nf o’ ﬁ’ﬁlofldﬁtaof Of T’?‘é lFeP SPTPC GURE ﬁ‘%‘?‘gﬁﬁeat version, ‘and
i ncl udes: Pkdghed Thiostd i cfediffbieyt oérsivhes the Shrae) blatRkgldxVer is

D'fferent tYRGES Qi version data adopt different Pkgld.
‘glfékée Lte re ntl'hg @éTF g’hecft G? CE&QL %e 1Bdet)(r}ﬁe Yshilsed nexgr%}n% vsllhether

the index file itself is corr_ectly transmitted during the network

transmission process;
FileDescList List for the file to describe the information (several files describe

the array of the information). It shows the attribute information and

identity mapping information of all the files in this version data.

b) FileDescList, the list for the file to describe the information, includes the attribute
and identity mapping information of all files in this version data. As far as each file

is concerned, the description information (FileDescInfo) is as follows:

FileAttr File type, including directory and file;

FilePathName Relative path included in the file name;

FileModifyTime Time for file modification;

FileCRC CRC check code of the whole content of the file;

FileLength File length (unit byte);

BeginBlockld Number of the first data in the file; as far as the entire version

data is concerned, the numbers of all the data blocks are unique.
Through the number of data block, the position of the data block
in the entire version data and the whole file can be located
quickly;
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Bl ockSi zeUnit size of the file block (unit byte), i.e.
the length of the data bl ock Pkgl dxVerl ndex version,
identity of version data of the sanme type but

di fferent version data. For exanple, a sanme ganme has

di fferent version, and then Pkgld of different version
is the sane, but PkgldxVer is different. SelfERCThe
self-check of CRCin the index file is used to exam ne
whether the index file itself is correctly transnmtted
during the network transmi sdfon process;

Fi | Bloelbdschkist_i SLisf @f:rﬁlb hletafbldacﬁt mﬁ)rﬂm;]aabey bheeveral data block
i nformation (sev ra s, desgr e arra

it ormat§ on) 1 BRsRa)- fanGE Feufiuty RedhadntSmelit o al
identity nappin@ﬂawbdwnmﬂmxﬁhof all the files in this
version data. b) FileDescList, the list for the file

t e mgaa)dsagstt fhe ﬁuertiawmm 1ﬁf(‘)rmhtib(h| 1146 ﬂi"cldd@ﬁth@'idehﬁt@%a%pﬂa@

on es int
i RS R IR S PR AR
dé@cmptpmlmﬁonnartfool(thkaascI(nlfb)hs@efektdwn‘ 0) is as foll ows:

FileAttr FilePathNanme Fil eModi fyTime Fil eCRC

Fi | eLengt h Be i nBl ockld File type, including directory
aBRlpckCRE; Fheek e@dewfthmoafae@futh? datacblecki e nane;

Later, transmit the version data and index file to the synchronization source node
(SyncSrcNode) to facilitate BarServer to incrementally updating the game data.

2. Synchronization source node (SyncSrcNode): the function of this program is to
accept the index file submitted by PMUpdate program, and generate demand data
block (data block that requires updating) through difference comparison. It claims
corresponding data blocks from PMUpdate program, and preciously put these data
blocks to the target positions according to the information inside the index. The data
stored in the program are all data files with compilation. Meanwhile, SyncSrcNode
also provides the synchronization services of SyncSrcNode data and BarServer of

games without their versions updated.

Refer to Figure 2, and the steps of difference comparison are as follows:
a) Find out the excluded files-in previous version data and all changed files
according to the attribute and identity mapping information of all files in the later

version index file;

As for the excluded files in the previous version data, update directly. In other words,

copy this file in the later version data to the previous version data;

As for the changed files, find out changed data block in the previous and later
versiqn data according to the identity mapping information of each data block in the
file, and update the changed data blocks. In other words, copy this data block in the

later version data to the previous version data;
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Time for file nodification; CRC check code of the
whol e content of the file; File length (unit byte);
Nunber of the first data in the file; as far as the
entire version data is concerned, the nunbers of al
the data bl ocks are uni que. Through the nunber of data
bl ock, the position of the data block in the entire
version data and the whole file can be | ocated

qui ckly; 14 Bl ockDescListList of file data bl ock
information (array of sever & data bl ock i nformation).
| b) shomad bitextldést fﬁlés}fm ﬂliﬂ]ﬁﬂeﬂ@erilﬁrf odtamid dhﬂngéﬂ ﬁ@ésbcdﬁdiﬁg

g}oqﬁkgttrk nge:a%gtldenhiy ﬁp ngI f%rrﬁ g%n o#‘ﬁlzhleaé | Prev%i) erﬂ&n
i mdex filessi on of all data blocks in this file. As far as
the data bl ock is concerned, its description

i nf.armati on (BlLockDesclnfo) is as_ fol

BAs & dhecRiedeh ek Indhgyletes verpinm datayflelst thaffﬂ% ﬂéecam a

bl ock. Later, transmt the version data and i ndex file

t syn fion n rch) 0
T R
gaqverddiegt ta identity mapping information of each data block in the file, and delete

this data block directly.

3.  Global  synchronization  source  server  program  (GlobalSSS-
GlobalSyncSrcServer): its function is to distribute the resource information of the
newly added game. For example, assign game ID to the newly added games and
assign version number to the updated games. Also, it records the attribute of the
latest game version and provides to the Internet bar server end for display. Another
important task carried out by this program is to manage the game data
synchronization of SyncSrcNode to check which game versions of synchronization
SyncSrcNode are connected and downloaded for SyncSrcNode or BarServer. Since
this program is responsible for the distribution of game resource attribute, the

database shall be supplemented for persistent game information.

4. Local synchronization source server program (LocalSSS-LocalSyncSrcServer).
This program itself is an agent program. It provides index files required for the game
updating by BarServer as well as information concerning the SyncSrcServer node of

all latest game versions at IDC end.

PMUpdate is the initiator for game updating, which provides index files and game
data after compilation. SyncSrcNode is the maintainer and provider of game data. In
fact, BarServer is also a SyncSrcNode, but it also has other functions. In terms of
game updating, BarServer can be comprehended as a SyncSrcNode with relatively

low level.

GlobalSSS has two major functions, namely, the distribution of game ID and

version, persistence of game attribute information as well as the synchronization of
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10 2. Synchroni zation source node (SyncSrcNode): the
function of this programis to accept the index file
subm tted by PMJpdate program and generate demand
data bl ock (data bl ock that requires updating) through
di fference conparison. It clainms correspondi ng data

bl ocks from PMJpdat e program and preciously put these
data 15 blocks to the target positions according to
the information inside the jndex. The data stored in
the programare all data fil%s with conpilation.

Mgt for@ationyoTSehicIkNieleal so provi des the
synchroni zati on services of SyncSrcNode data and

Bar Server of games wi thout their versions updated. 20
Refiginaliys thérguwas 2nly aGlpbalR8S swithpyt dfocalS$$.ePende the order of

Cﬂ%ﬂ@ OB A5&v&Sanf QJ'lihQH\@purﬁas% ot gssQHﬁ% Gn)%algﬁg Ierael ?rgm outer
['es in preVI ous version data and ch ang ed fi

=6k GHAESS (HE sPETerhUbesaldsg adiet fngliomspitng version of

| OfobaISES| nprotided theflafestSinidéx fike okl ethe \8gMSreNodenkiseXof this

f {lérﬁc)n &5%% én%rre%!}?setﬁt)é flald g?l?nce e}ft%gt in the previous

version n ot her words, copy
this file in the | ater version data to the previous

VRERS W‘F%ﬁkaS t&‘%eé‘ Ak ihiFacGRP DR tﬂeﬁ.g)datﬁdgnﬂo@lahd program

changed at a In the previous a [ ater version
dbgtcendp, EWer’ri;totheldentlty mappi ng i nf ormati on of
each data bl ock in the 30 file, and update the changed

c ln .o
R Q5 sl o O RRuS IRt e U B Bl hame
1E£st bYViem thegameenaking)patsdnntledisdormert the there éy nw garsé emuptateaat

afst ehinedddcideas A GRS PaP8. TRrobHE idrfatt %érgctﬁaﬂdPMUpdate

|dent|ty mappi ng |nfornat|on of all files In
piRiQAds e gamesinfpmationesdited |by dhe gameg; mbmgtpﬁeorgsstr%@@&alsss

f witle theighmé B of a\tsBowing tisd g@medBtignotdel Atignddhi s fil e
directly; As for the changed file, find out excluded
data blocks in the later version data according to

i dpont tietepving thei gagpeiattfibuteratfororation, @abAS$afimdsishasdhe gamet [Beis

fielr(? an@Rdvifl ShBfGtidnt %ss(#gcht 2ndd Q&llﬁ: 53] %W%%té‘%ogém Sand also

oba Isynchronrzatronsourceserver
cana%faq 1801 & tedptgspgeifiq teble fﬂtr%terqrﬁ SWSrtbe Hiribpteiof thivgame.

the resource informati on of the newly added gane. For

A S Mot it dpd U BIFL YerJoR BB 19 sss,

r Bbipdate béginsdp carmbentcompildtion on the game data and starts to make index
files, and also send the completed index files to SyncSrcNode of the program
configuration. When the object SyncSrcNode receives the index file, create object
file (filed in data compilation format) under the directory, and search the local index
file that corresponds to the game ID. Then, carry out difference comparison. In the
operation of the newly added game, since SyncSrcNode local has no previous
version, the difference comparison result requires the updating of all data. Then,
SyncSrcNode will claim corresponding data blocks from PMUpdate program
according to the demand data block list compared. After receiving block request
signaling, PMUpdate reads corresponding data blocks from cache or disk and
transmitts them to SyncSrcNode program. After receving the data blocks;
SyncSrcNode writes into the specified position. SyncSrcNode informs PMUpdate
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15

15 | atest gane version and provides to the Internet

bar server end for display. Another inportant task
carried out by this programis to nanage the gane data
synchroni zati on of SyncSrcNode to check which gane
versions of synchroni zation SyncSrcNode are connected
and downl oaded for SyncSrcNode or BarServer. Since

this programis responsible for the distribution of
game resource attribute, the_20 database shall be

suppl enented for persistentléane i nformation. 4.

L draakhesypdatigoi3i firdished undbull gl S ‘bmckqomgmamto rlght p051tions.

( %R’ﬁ%ld?éssugr?lﬁg 't@’ {1]1? o ?’?e{o [o%allsg.g vﬁu&r 2 aL orcgf(% ip(rarélat #ost is
t indey dile amsdaodlfygre&gwaﬁamgemamn a6 thgeindexaile tof thetreecprdnjust
CORERIgNI ng the SyncSrcServer node of 25 all | atest

game versions at |IDC end. PMJpdate is the initiator

for game updating, which provides index files and gane
d &ften alid abovermstitibhell dperatiofydre Hnshal] §10bal IS8 en floBhNA1BLSAISSS

' . . o |
Sy S Lo O o O g b
t éneluding theJatgs riedey pod SymePrcNBale Jist foe downlnadieg). If SyncSrcNode
C proRF-8N ?ﬁgﬁ theahdex B H%F&Mﬁl Wbl if Wll@tp'r%%ké’ tHeOWquest for

| evel ame i.nforpmation of ncSr cNod
?‘&‘Plﬂ%ﬂ“i‘%/ this hagraiona ¢ams &b es§sn%‘|rfmt PIogEas) Jasthe
Dsmdscmdde lisr distainedf tavetgiithel devilbadie etese (siviacthisi ﬁr&:ess is

a SSS
SR B SRl e BBL TP bRl T b ces
f belew). d¥fter ueceiving dawyndoagingolist, GhaspldSSSE!l inforp radlvBatServastthat
| %%%ldﬁgﬁé thd llaﬁ’veléﬁﬂnd@f thid §am¥ ¢ %gﬁg&iﬁth% g Vs ]ld;phﬁrﬁn a

version of real1zes the ance effect
REFTBIN e 81’%“051%0 see the interaction between the
updatlng fl ow and progran110 between |1 DC | ayers: After

- BRSS! Byl YO0 s RS o

20

25

30

p@i@olﬁﬁélwlmlsw,‘di\lbﬂn dlmbutt heor dl IICSISmﬁdQ,@ndSSS) updat e at

| DC end, they decide to add this gane. Through
|nterface i nteraction, PMJpdate 15 upl oads the gane

i ARG PIRASESSORT EMIRdatenty ?W‘éaﬁ‘rﬁel’f?&k PRgHRe g2 rﬁeflmeler to the

GlordpingSThwidifferénte igaiae GldBalsSSHoes Rovieply gdie TRABE: thDnew
i S_not % assi gned. Upon receiving the gane attribute
|H?8P%ﬁ%? ', Q obal SSS finds that the gane IDis zero,
and it will automatically assign a new gane ID to

PRLRARS! Bighte ITRONAL BpdatiR® processes and the program interactions of IDC

layer and Internet bar server layer are as follows:

After BarServer successfully logs in LocalSSS, it will obtain the game list regularly.
When some games are set as automatic updating (i.e. the function of automatic game
synchronization without manual intervention when the IDC is updated) or manually
intervened by the wébmaster, BarServer will request LocalSSS for the downloading
information of this version of game. After receiving this information, BarServer will
compare the new and old indexes to carry out different comparison and generate
demand data block list. Claim.SyncSrcNode in the downloading information for
demand data block. When downloading and assembling all the data blocks,
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20 insert a record to the data-specific table. This
record shows the attribute of this gane. After
receiving the gane 1D nunber and the initial version
nunber of d obal SSS, PMJpdate begins to carry out
conpilation on the gane data and starts to nmake i ndex
files, and al so send the conpleted index files to
SyncSrcNode of the program 25 configuration. Wen the
obj ect SyncSrcNode receives the index file, create
object file (filed in data tonpilation formt) under

t B&Seliverewilbinformathd datinghinfdimatiar af ité galax veislod dftiadcalSSS
c&mggigpnds to the ganme ID. Then, carry out difference
corparison. In the operation of the new y added gane,
since SyncSrcNode | ocal has no previous version, the

dix§ faerﬁﬁﬂz? &f CEQHP%' SRhrEESHb veftdh 'SRcShgoddp %@tlb@gla%r is
all data., Then, 30°SyncSrcNode wi Il "claim

coreReoFimiaL i this Prcessk Ihe o8k ﬁm@& & PebBeeisrver can be
aciewedlias gSme St del eforngnctadriizanbon Creqhdss t GRORISSS €. equal to

i ving bl ock request signaling, PMJpdate
f%&%§ @gggéspondlng data bl ocks from cache or disk and

transmtts themto SyncSrcNode program After receving

!t R IR 9CTR s \ipahis 8ce‘§§e';\i/hﬁ§ 1dtt&5<910¥1£‘ ﬁet&f@&ﬁ%rt)éﬁgns

position cNode 1 nfo
ulﬁdatfmﬁbbqr?wﬁ%hw Intstnef LaamePWerS&maa fliastsks are put
into right positions. PNUpdate submts the index file

TR e e ERCEL D
f authentieatedyn BarGlisooredugsts ParSerearforegameblist. After receiving the game
list held by BarServer, BarClient determines which games need downloading
according to its own mechanism. It will request the index file for games requiring
downloading. After receiving the index request of a certain BarClient, BarServer will
send the corresponding game index back to BarClient. BarClient will work out the
demand data block according to difference comparison algorithm and request
demand block from BarServer. BarServer replies the content of the specified data
block according to the request. BarClient obtains demand data block to determine
whether a certain file is complete. If the file is complete, rename this file from

temporary file to formal file.

After all game data files are updated, they are exactly the same as the formats and
contents before the making of PMUpdate.

We can see from the foregoing that no matter it is SyncSrcNode, BarServer or
BarClient, the data updating method based on fragment index and supporting
difference comparison of this invention has been used in terms of incremental
updating function. The data updating method of this invention runs through _th'e entire

three layers of updating mechanisms.

Furthermore, as for the applications of the synchronized updating of BarServer or

other SyncSrcNodes, SyncSrcNode will open relevant package files and make replies
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When t he abovenenti oned operations are finished,

G obal SSS infornms all Local SSS and SyncSrcNode
registered in it to request ganme downl oadi ng
information fromit (including the |atest index and
SyncSrcNode |ist for downl oading). If SyncSrcNode
program finds the index is different fromlocal, it
wi |l propose the request for 10 downl oading this
versi on of gane fromthe SyncSrchbde programin the
SyncSrcNode |ist obtained tdstart the downl oadi ng
paaostisg toshauppli¢dtios sybntites Vhea PMUpdagruplaads & game to

@%&%?ctﬁogu o egy\fgij }fa?%roeq RP Egrfzc%?c%\lo%g vﬁﬂ’i o é{ %Irthlesl &annle anJ send

be’in recel vi ng
| thetsame applic&®m, thus causing therrepgated B@d@erows samatiatabbck Asa

d Quak Qﬁedéfﬂaeﬁd%el:&% v\é@rléw%dq{ lsmdso dthe AWRLQRA

the new versi 0 roma 15 certajn cNode node
VBRIl cosiribeplorts et 3 e SR BGAngShieP PP pere are
r eqmee regueistss i nf ormati on to G obal SSS which will then
distribute it to all registered Local SSS. 20 The
process for PMJpdate to upgrade a certain existing
gBefer ite Figus¢ 18adn tthe thyee-lapereayohitegtureThe this fifventionc ¢h¢ optimal

t H%l@ﬁ@éé@n@ﬁ@& hﬁkoﬁeeﬁ %Q&Metﬂ@lﬁ:ﬁlg the E’#_& nﬁé}gctf&ﬁv\éspemally

r SI gur €. 6.
S e BT B IS0S et leclo i b [owers ekt Giaimspactosc
26arhéty eut iandddrnd enpreve drrthempheit ahdyransndsstonaspeddbf MvSiata

o}’)élgme B@%%?eqyo%riS?Uféﬁessf ully logs in Local SSS, it wll

e gane égul arly. When sone ganes are
set as automatic updating (i.e. the function of

ayi PORL G HAE céas@ @rb&ma%ﬁé)'a@) mevyh%ﬂlfaisndrmy@&at Floa% When

i nt'erventi on whe I's u Qr manua
i HRdating Hie et bl ?‘H% tmﬁa%qr &pd Oéé?t?:é’i‘\? williread th%qm?ég“xed data
Lbloekk &Sthefshired lkechdaiocdroiagitoghd ﬂ:ﬁ@d’sﬂaf tlﬁnreqxfeslt lidSof the data

HEPBL R et e Rk ko (RS ol P g AL he Frauests of
cthe cliend (requetist éndrof thte derberk).son and gener at e demand

dat a block list. CaimSyncSrcNode in the downl oadi ng

in ?r mati on for demand data bl ock. When downl oadi n&p
aﬁa ordbe thieerlayer grahiteqiure adentedyinghis dnventign, tag sypplies endof the
[ dbftzo bmck hgd droRfhd0 eﬂdﬁépﬂla&iataqﬂoacf arb tréla%mhl WHRI &ljRBnt Ao

BB R e B srcan Sa e AOpUE” G QTR fatg Blook bl

the low-ranking layer can serve the request end of the data block.

(2) When the supplier end of the data block receives the downloading application of

the data block, first read the shared cache. If this data block exists in the shared
cache, transmit the requested data block to the request end of the data block
immediately;

If this data block does not exist in the shared cache, submit the downloading

- application of this data block to the Request Queue instead of reading the file at

once.
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5 extremely simlar to this process. The only
difference is that BarServer can be viewed as
SyncSrcNode for synchroni zation request. d obal SSS is
equal to Local SSS here. Refer to Figure 7. The

ganme updating processed and interactions between
prograns 10 in Internet bar server |layer and Internet
bar conmputers are as follows: Wien BarCient is on
line, it will log in BarServer. \Wen BarServer is
successful | y aut henti cat ed, ‘BarCIlent requests
Ba@3peWhenr the asupplieieent i oft the Abtacbloge @eidw, pPodetiethg adtivnldading

Bar ver n deter s. whi ch,ganes.
ndetiofion o Ste, afBidng. B Ins "€ oF DR Sl ARGy phe
\/\xelquesredqiaesbtoctcmethlemd;yxstfend ef thodatghleds r equi ri ng
downl oadi ng. After receiving the index request of a
certain BarCient, BarServer will se
cBF fUSPeEENGHy Shthe dafddacks Ak fhetshaned .c@hie @Fﬁord% focthe ditrate
Wthd hive4tk isOihe nhhh@eld@mﬁﬂék ﬁﬁfréﬁdbﬁb&ﬁé( ML BIOEK) NWheR the shared

o STl GR hednd i bofRiged BRMERCOETERRe. o

the speci fied data 20 bl ock according to the request.

Bﬁar&liérecgtav&mtﬂ@it iR mqmg ug thgf 5 Qerglﬁt &a{t:{r})ﬁ@k waits too

whet her a certain IS C e 1S

cl9R$ inethe requesh gHene; ttlieéhrﬁthogi qfit eleneamﬁrwset i Wheny the waiting

: fﬁ’th%'f tﬁd H(ﬁmloadmgﬁiﬁpﬁﬁatibh' of gae&tathaldiAa blockSn @erequest queue
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dat e th S
SRk RSk P R bR P i B30
fpromssddewttbrmg)ubngyttnha"t thncsumdtet ennductf the dBtanblsckc Nodet, idle.
x? g'ngeaﬁfng E%ﬂqu%shoidq&n@gts& td! Pﬁ?} J0NginlES hod based
ex and supporting difference conparison
of this invention has been used in terns of

| MCHTEETRD tfadthed Peduidel el thiBe Fo#nmtk @ébkm'éhﬁhed%zﬂhﬁgoéiﬂt Whfhg the

Bl bskne i rsciine dhihe soHe) Pkbts Gy s b Bigrk e

ampbmnahﬂmmnsuhnmmtédmthen PMJpdat e upl oads a gane to
SyncSrcNode, a | ot of BarServer or SyncSrcNode wil |
downl oad this gane and send t he sane awgllcatlon t hus

cWihen wpdating the atathinsks Bisdinyention hap @depiersthg anethed elcrptimal
Aovenl685¢g] dache! 10 e fWithcrh &8TY rdd@ER BRI eRIof tﬁeqmnsxaiagioxh bf the

g e e

r gpé paerityite thet loedieg af garmenwith mues:bmaecﬁefseAlsbpthElagmmémg

rtJ Has tbpe% %e()u:t Y fdn%r t%rtfle{]%%tdpl?.ﬁn gtﬁq %ﬁle Y& g)t 'c%ﬂl dﬁle

e optl nma cac ne een a
dﬁ?rasrtg further srdlpee ﬂlﬁtteﬁeaeqelqaa timesyles; variting filos and make sure the

writing of files is according to the sequence.

Since the bandwidth of IDC layers is a rare resource with relatively high cost, the
IDC updating amount of this invention is already saturated at the peak moment. This
invention also adopts P2P technology in order to guarantee the updating demand of
the server layer of cybercafé, fully utilize the upstream bandwidth resources of the
cybercafé, and allow the servers in the Internet bar to share data with each other.

TCPP2P uses TCP/IP protocol to carry out P2P technology with data sharing. The



10

15

20

25

30

10 during the transm ssion of the data block in the

two | ayers where data interaction is carried out in
order to inprove the throughput and transm ssion speed
of the data volune. The nethod is as follows: (1)
Create a shared cache (DownCache) at the supplier end
of the data bl ock. Wien 15 updating the data bl ock,

the supplier end of data block will read the specified
data bl ock to the shared cache according to the

request of the request end &f the data block. Create

t bdvanfage Mtlﬁam/ll’(prbteaill oaf pravxﬂ@rsﬁblmagem céineélon to

th St f th t he dat

PRI T Righh e, AP O o ity Bl, P, e
i estabhiskmént pEerminextion umbﬁgvplmfémnms droof maryeaspets Théreldke, it

aﬁd réqhﬁecf QR E e ﬁﬁ&n&f bdrh ?ergét ﬁsd?é Ofé?ﬁpenfx?tl Qﬁﬂp\éﬁ UbRp

t he adj acent _two | ayers, - rankin ayer _can
saepw o8y Tﬁ%l’%l’upfﬁ#% t@rgo élﬁeugbrt“towgaga%ﬂ aInBar@eqton ShATingstagge2.
| Datarimedattinvg stagger can serve the request end of the
data bl ock. 25 (2) Wien the supplier end of the data
bl ock receives the downl oadi ng application of the data
bInderknatibn shering efagk:t he shared cache. If this data bl ock
eﬁEﬁP E) Fi Krte@e I§Eﬁ’sr &8heC @&H%e ﬁﬁr}ﬁ%rheréa%af E%@.E;eg 9 report

[ equest

i %éamaerefpvlaﬂsm e’F‘Ft"tgh‘P dttg &paal%%ené dodthe indprmatipn goncening
t rearshgoresippating P2B dhrnehé coriRctibavet! sepeisepnapidkt Syeicafés. In

t hi s .dat t he R t t ead of
b PR B b TSR B SRy e
eindoroiatiotet thet srvst euk of shd dibercafés comssing ¢his gewsioo adi gagre

afRiradbd #6m13ciISSs Qpbgegccording to the time of
subm ssion and transmts the requested data block to

the request end of the data block. 5 As for
PIredraéras Géhhzéﬂhétshdrhx@ A RDR ikth @SN, A48 OF ﬁgfaﬂ{i caB&dGlobal

650 ik BR BOGahY GRRSREA s ke BV el BHTBEH of

caginginisg ﬂnqlohgmalmcldattarebdfobd(gme upldal@“uihamell [Ttsifenction is to
d
N R
b’res@r@rqﬂaﬁp@a %50 exeEPi QWgrePﬁ”‘trh éVheeq%@&rvefu ebfains trhlévant P2P
t infFamaad] iOwill dieonimichllyNenhbdiRo the 18@inet MiaBrveNend itk bBject
tinme of the downl oading application of a certain data
bIBTK*Pn the request queue exceeds the threshol d
val ue, the downl oadi ng application of this data bl ock

Wohta i FQGEssed with priority even if the supplier
enbagﬁg?ﬁé)ﬁﬁéa bl ock is not idle, GEneraI%¥ speaki ng,

t We haverdntroduesdbat Bardgiveschag ghe fupctiog of SyseSraiNede: dge pnogess
| for eHeCtita éx@hdnige blreker RELBASEREs Eg iNBint Yithth@Fec&SRK hdthod

readi n carry out ascendi ng
o the R R P Bt A belittoor Cror e dat o
bl ocks with the same hit rate in the shared cache. 20

VBRE 5 q{i‘iﬂ ﬁ}gﬁla{e @hcfd%{n?e ﬁllf% tol t'ﬂle ﬁnhlnlyop%g{lﬁgo ¢ @%nternet bar

adopt I ng tac
dEem G hyqfég é?rwaﬂ &ayele @Jgh ﬁhet @ﬁ%sféﬂent pEthree- layer updatmg
t ﬁ‘l@l’ﬂ&m(ﬁ@ i c@ﬁlp@tfer bh éhelRteind? | AE s thE RGN nhyeerths @elrv@a‘ of the

t a bl.o as fo d a certai
ol PR o 6 e Ao PG RuBC T Py o
ckameqtiamrgsmethbds ahe tydating eelanhe rag) theoetmihalSis oeliaated ao theekhr

iS558 L0052 TR Bl LA, B o

seeking time when witing files and nmake sure the

writing of files is according to the sequence. Since

the bandwi dth of IDC | ayers is a rare resource with
relatively high cost, the IDC updating amount of this
invention is already saturated at the peak nonent.

.Thi s
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30. invention al so adopts P2P technology in order to
guar antee the updati ng denmand of the server |ayer of
cybercafe, fully utilize the upstream bandw dth
resources of the cybercafe, and allow the servers in
the Internet bar to share data with each other. 21
advantage is that TCP/IP protocol can provide stable
and reliable connection to guarantee the high speed

and data correction of network transm ssion. The
establ i shment of connectior?d s subject to influences

f convurfeaby clavskp pointof abiedasf @insinals hnd Shuge gpdatiag vélgae. t he

I nternet bar server using TCPP2P nust support UPNP 5
technol ogy. TCPP2P needs to go through two stages: 1.

| Riroughethé sagmehtindexgpndtdiffrenc2 cobparason of the aotergnf gteggme as
| QéipLEpbp Qﬂstﬁll;@i'bh V}Qtﬁ&ﬂg&hnﬁ‘ééf this qBEéngHﬁ %ox?trol the Ejma?mg

st age,- eac server 1.n the | ntérnet .S require
rabime ofithe gprme ipathe mlwmamé\tls% ANk fhecondjtionof 4 hrpﬁed Internet
Leeat bpdwadihl tHisSlg/ehﬂ?l had frolrynwilized tlﬁ@lﬁﬁfﬂaifiﬂ b’aﬂd\bﬁt}ﬂﬁ%urces
s ort,ing e connect of serve

ot “HBBRS P al horthed o BRSO URE A, RS Sprpe
nmev:iémg monpepatiese entertclamg @kmrmmfdr the pUcmettblaearﬁzm netizens.
information at the server end of the cybercafes
concerning this version of gane information from
Local SSS. connected. 15 In order to realize the sharing
of P2P information, a class of prograns called d oba
P2P I nformati on Redirector (d obal P2P) has been newy
added on the basis of nmintaining the origina
architecture of the game updating channel. Its
function is to forward the P2P information reported by
the registered Local SSS to all other 20 registered
Local SSS except the reporter. \When Bar Server obtains
rel evant P2P information, it will automatically
connect to the Internet bar server end wi th object
resources. Data interaction stage: 25 W have
i ntroduced that BarServer has the function of

*SyncSrcNode. The process for the data exchange between

two BarServers is in line with the processing nethod
for the game updating process introduced before. This
i nvention updates the gane updating to the fina
updating of the Internet bar 30 fromIDC | ayer to
term nal layer through the establishnment of
three-layer updating nmethod (the conputer of the
Internet bar is the termnal |ayer, the server of the
Internet bar is the bar |ayer, and the Internet server
is IDC | ayer). Through the three- |ayer updating

nmet hod, the updating volune at the termnal is
collected to the bar layer so as to effectively reduce
t he updating vol une and sol ve the problem of the
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22 concurrency choke point of abundant term nals and a
huge updating vol une. Through the segnent index and

di fference conpari son of the content of the game as
wel | as P2P distribution network technol ogy, this

i nvention control the updating 5 volunme of the gane to
the mnimum Al so, under the condition of alimted
Internet server bandwi dth, this invention has fully
utilized the upstream bandw dth resources of the

I nternet bar, and shortened?ihe tine required for gane
uptidins ng, thus providing nore carefree entertaining
experience for the Internet bar and the netizens. 10
23 Clains 1. A data updating nethod based on data

bl ogk &GB@%;;B&@E nit@fodibhsedlofdatdnisek cb@pariion B ifsGbdreed Mdin
st eps: 53ﬁ1 Divide all the version data into severa
data_Hﬁ% @YmEM¥%§b; the following items of this

VER $; I g1 G ; -
1802 Pk 2058 SR80 LI BR el s o
otfisvgrsion dafasspaeifie i egeh yorsiol d8thut e and i dentity

mayYoiritaitd anl ddeteityi appirdg infokmAtion@s the overall version data;
b) Attribute and identity mapping information of all files;

c¢) Identity mapping information of each data block;

(2) Create corresponding index files specific to each version data. The said index file

includes the information extracted from Step I of this version data;

(3) When the data is being updated:
a) Find out the excluded files in previous version data and all changed files according

the attribute and identity mapping information of all files in the later version index
file;

As for the excluded files in the previous version data, update directly;

As for the changed files, find out changed data block in the previous and later
version data according to the identity mapping information of each data block in the
file, and update the changed data blocks.

b) Find out excluded files in the later version data and changed files according to the
attribute and identity mapping information of all files in the previous version index

files;

As for the excluded files in the later version data, delete them directly;
As for the changed file, find out excluded data blocks in the later version data

according to identity mapping information of each data block in the file, and delete

this data block directly.
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c) ldentity mapping information of each data bl ock; 10
(2) Create corresponding index files specific to each
version data. The said index file includes the
information extracted fromStep | of this version

data; (3) Wen the data is being updated: 15 a) Find
out the excluded files in previous version data and

all changed files according the attribute and identity
mappi ng i nformation of all files in the |ater version
index file; As for the exclttied files in the previ ous
ver Qi dl’hecfaﬁtare of fitadaer upidatptrhethodida (flarn 1hs if Iﬂﬂng@tep I,

files, ut changed dat,a bl ock i reyi ous

Lt o s a CORREEGR R e S Sevetal mbloBls: e Sieie e s
i nf or neakénosy @é oejeeth a&am blEQﬁK: divided end biz @ne aBGrdiRA RS fhe
t he chaqged data bl oc Fi nd out excluded files

in theep l@efthee%ieéhgn%é aat%\hlecl& Hékegediile iy divided-osheigndgthe
t0 t heydBatd hbhbk & A Ghd HIGRL Sk IRARI N i nformation

of all” files in the previous version index files; As
for the excluded files in the |ater version data,

As for the changed file, find
cfh§§§cﬁ£gm%ﬁgd§§hL¥ocks in the |later version data 30
abcWihgn sglcelatinggthatlength afifsi eng bledko weak ovthe fratica bétwelent the

gieﬁﬁk of the teﬁ@bIBbli &hd tﬂ@lfénﬁtﬁ beine dﬁtﬁ ibfock @léeasp@élﬁé‘d(
1.r eat u

dat i
in i i s Tandtia valte, pamEint eiend Bk o the
dpreswdum@tabloek tifha ratier is igedateel dad or Bl sethe tiareshdRll divide this
?lgﬁ%%$tgggm§5gg%?%m%vz%ls taken as the object, and

es are e by one according to the
| ength of the pre-designated data bl ock. Wen a file

is di

o by T3 L B S8Rl RRASSESH AUTE I B e,
val ueswhenkt)le Wite blocklic biéing updptadh thel sepgich end of the chtaoblock is
glngcbls(t)oé c[ n ge {aheté v?rg{?{étdﬁt% eei rl\%gl%g ! Qeolg :tlg (%ttahblock is stored in
pre- SFIB@pr?VIGﬁHVCi@oeratél\hen the said ratio is smaller
than threshol d val ue, conbine the end block to the
previous data block; if the ratio is greater than or

eqyal shhred t&tfie hiyReh Qﬂeﬂed gk tvd ﬂ@pﬁé?'eﬁd 81htdb16&KK Win @ﬁdatmg

data bl ock separately The feature of t

dthe dataglesk; H %Plrmné &f dhe qiﬁt@eari el spepidigd jdatatthegk inje the
SheRd3ache according to the request of the request end of the data block;

(2) When the supplier end of the data block receives the downloading application of
the data block, first read the shared cache. If this data block exists in the shared
cache, transmit the requested data block to the request end of the data block
immediately;

If this data block does not exist in the shared cache, submit the downloading
application of this data block to the Request Queue;
(3) When the supplier end of the data block is idle, process the downloading

application in the queue according to the time of submission and transmits the

requested data block to the request end of the data block.
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15when the data bl ock is being updated, the supplier
end of the data block is stored in the |later version
data. The request end of the data block is stored in

t he previous version data: (1) A shared cache has
been created at the supplier end of data bl ock. Wen
updating 20 the data bl ock, the supplier end of the
data read the specified data block into the shared
cache according to the reqUﬁét of the request end of
the data block; (2) Wen t supplier end of the data
bl oak Tl&cfehtu&softthmdaﬂoupﬂaﬁﬁgi nrethod epidiic &ldimrs kids it hieat dart the

block rea the hayed caghe, |f this ta bl Qqck
ot ot e, IR iihe ShPrec s Socpeifor the Al g R e Shared
dat a tﬂa@l‘i‘éﬁs g1, tHeRlafa@IBLRS bt tﬁ@&)dcﬁcre t1bRedhd Rorh tiRCIharé® cache.

i mredi at el y; 'f this data bl ock does not exist in the
shared cache, submt the downl oadi ng appllcatlon of

thi g dpfedeefthROE tﬂe%atﬂ?pd SthodJEHSK; Claim 4 (id) m%@a&}‘@ut |

supplier end of the data block is idle, process th

down| cxendipeasop afdbe Aasm blasks with Geree dit gele geuirdine (o thte tserial
time qf, m ssion and transmts the 30 requested data

bl ock T0o the request end of the data block. 25 4. The

feature of the dat a updating nethod said in Caim3

lies i t at a bI hare cache
ocdr dedegtirerife da iRt SBRY S B § MR Bitne R of
full Whﬁng:latxﬂe hhﬁ@ﬂ(ﬁd awrtehetlendvaarng ﬁ}neabﬁdhapd(fvﬁmmmg
t he shared cache.

Th featur ata updatin
met hodPPEAFaoR AT e:cat%’ﬂ dat plock fper Hﬁ?ste*g%ﬂ ol supplicr end bt
ascenche dats YidckOWillt fiecedatir divatdeding dpplic@® of ithis dath lock

~according to the serial nunber. 6. The feature of the

dat a (HéBPHAHEY-met hod said in Caim5 lies in the
setting of 10 waiting tinme threshold. Wen the
waiting tinme of the downl oadi ng application of a
certain data bl ock exceeds the threshold, the supplier
end of the data block will process the downl oadi ng
application of this data block with priority.



