;: 1- A DATA UPDATI NG METHOD BASED ON DATA BLOCK COVPARI SON FI ELD OF THE
..INVENTION 5 This invention relates to the conputer techni \Wﬂ“‘ \ |
~especially involving a data updating met hod. BACKGROUND C]am ION 10
*The nunber of popul ar cyber ganes in China is over 100, and alqRst< every

" L VAl

updated. The ganes in the conputers of the Internet bar also require tinely
updating to satisfy the needs of the netizens in the cybercafe. There are

two techni aabAdiAf UPDNTING MBTHOD BASEIN ON BAEABLGOR COMPARISON nunber
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
directly fromthe Internet servers, the performance | oad of the server
cannot handle at all. Meanwhile, the server also needs to distribute huge

net wor k baFIDIOF THE INVENTEONt t o support the updating; the other
difficulty is that the updating anount_ of the popul ar ganes is ‘trenmendous.

If vi ewed T invendonflates toghe eompuisy technigal domaiy, espesiallygnyolymg afatayer age

every day The huge updating anount al nost nakes the gane
" updati ng i‘ﬁ’?&%‘ﬁ@gﬁ%’ "normal operation in the Internet bar basically. The

bandwi dth of the Internet bar is limted, and thus the tinme required for
-the gane updating is unbearably long. 25 In order to solve the above
probl ens, the approach of data increnent update is also adopted in the

existing t eﬁxm' HiSPRvE i fference between data before and
after upda?%ﬁg&; en fl)Jp atTH%, onmﬂt@rlﬁds different part is updated.
Gener all0y, Thehsurhlogyi of fapukar icybéragammesais Glira abpeat 100pandabnost eperycédsysi ng. The

corpart<ofof_the undalog, I Cersice akER, (BB SILLOME 2l Ao Ll TiselT
basis to dgirs BdRFutIVf MRS Intdth& Hat hRo P@&fuireaBRely RPAIBES: to Ishtisfy the needs
~ of the netizens in the cybercafé. There are two technical difficulties in solving this
démand. One is that the number of the terminals of the machines in all cybercafés is
15 huge, with the approximate number of 10 million sets. If the games are all updated
directly from the Internet servers, the performance load of the server cannot handle at
all. Meanwhile, the server also needs to distribute huge network bandwidth on the
Internet to support the updating; the other difficulty is that the updating amount of
the popular games is tremendous. If viewed from the updating level of files, it is
20 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.

25 In order to solve the above problems, the approach of data increment update is aiso
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 tirﬁe for file creation or the time

30 for file modification as the basis to determine whether this file has been updated. If
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" nmethod of t

.the file has been updated, the whole file is taken as the difference
.-demand, and the network transm ssion is required to achi eve the goal of

" data updating. 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 updated difference conparison. As a result, sone
original data will be repeatedly updated. If the file conpared fromthe
updat ed dith¢ €l aipdates, teholdfle it MkeheRghd differdnte deinhed,isdithe size
requiring updating. Since the size of the file depends, the atom c 10
updat i ng |nehvenk tragsmisgion as feaniredhliol aghieha fgigeal ofidatacupdaing. cause t he
reduction t f NVENTI ON
15 Thi s | ATRreE AR ARy AT IAR MR Rl AT TREE ore OO e The

di vi si on chudahﬂ)lﬁtadorﬁpﬁ@uﬁda@mgmmanlygiaéd @1y ichdiiges hzegrmaaed thodata & a
updat i ng has been greatly I nproved. | n additjon, the load of the server is

furt herS r dh¢ dUed™iichreapses theptvstsses Ao StanblaAl Sudthsundated; diflerenre, and
the netmré&g&f; 5&{%%@&1@@&5@6 ﬂﬁleddt wﬁﬂtlﬁfégﬁgcdflgqga’iaéa.data updat i ng

invention I's rea ed t hrou ment index and
di fference conparison of the data content. View a conplete set of data

-(e.g. all t d lete bj data flow. A
1015 o If i Blegnmpdiel tord dsatiare o iPRass e Tncane. AEDUNATORS. | o al so
a logi c ungit i9fnd B5e tﬂecﬂﬁﬁ %Ha’%m%5 sflﬁc%VYheEl% 619hxétﬁ19ftfe9bxms0fthet Benfidir e a

dat a blocklsthe subset o% e is the subset of a gane dat a.
“\When t he oxpéamllg lepgthds deStdyaamldaHywbal@m Ivericht Wilhcause thiedeilnetonl i h of a
dat a bl ock, cont ent offa file is a data block. Certainly, that a file

cont ai ns §E@%9rI”@ﬂnﬁﬁpﬁpﬁﬁﬁgﬁﬁm?s often the case. The length of a data

bl ock can be manually defined, and

SUMMARY OF THE INVENTION
15 This invention has provided a quick data updating method. Through the division of
data and specific updating algorithm, the speed for data updating h_as been greatly
improved. In éddition, the load of the server is further relieved with the improved
network downloading architecture, and the network transmission performance is
enhanced. |
20
The data updating method of this invention is realized through 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 binéry data
25 flow.

The relatiohship 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 block, the content of a file is a data block. Certainly, that a file contains several
30 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



.thus we are able to find out the data block |l ength with best overall

.. performance in the global systemaccording to the characteristics of the
network transmi ssion and disk 3 (currently, the disk array is abundantly
"used) buffer instead of passively adapting to the file "length. A data
updati ng net hod based on data bl ock conparison includes the follow ng
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)
Attribut e (amgentigethicidisk areaypis Abundahay edd) duffef irstead of paslvielyvadaptingitcdat a; b)
Attribute E ﬂ l-dent |ty mappi ng information of all files; 10 c) Ildentity
mappi ng i 1f% ]rﬁslf’r? of each data block: (2) Create corresponding i ndex
files specA fata updati@ahetied based ofldiata blodkeogmpatsomidelidés the folloatingles t he
informati on extracted fromStep | of this version data; 15 (3) Wen the
data is bty updated, conpare the index file in the previous version data
and the5later version data. \Wen conparing, the steps are as follows: a)

Fi nd t t d fil l.] h d fil
Fecor di ng (RRRARR G versidica Rl ekt e ok e Bicing fRRTF QL o0
" the | ater thisvsrsom datedspecifficlte pachOrefgorf data:t he excl uded files in the previous

. ver S! on dgat) %tttn%ﬂgz 1ﬁjénli1?}(/‘1tn f‘g}n# Irnl;lagfo ;&E ovfei;aw%glgﬂ ﬁatfi' lein the L?Lgr

version d previ-ous anged files,
out changéd Pdatbatdninda&entlmy triappipg mfonnmlommf alldtles;

10 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;

15 (3) When the data is béing updated, compare the index file in the previous version
data and the later version data. When comparing, the steps are as follows:
a) Find out the excluded files in previous version data and all changéd files according
the attribute and identity mapping information of all files in the later version index
file; ' '

20  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 chahged 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

25 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; .

30 As for the changed file, find out excluded data blocks in the later version data
according to identity mépping information of each data block in the file, and delete
this data block directly. -



. version data according to the identity mapping informati on of each data

. block in the file, and update the changed data bl ocks. In other words, copy
this data block in the 25 later version data to the previous version data;
"b) Find out excluded files in the |ater version data and changed files
according to the attribute and identity nmapping information of all files in
the previous version index files; As for the excluded files in the later
version data, delete themdirectly; 30 As for the changed file, find out

excl uded ctatﬂ@e thepcp Kﬁtﬂld’hn{/&}ﬂldgaitivﬁén mercﬁm @cé}ﬁiﬁxﬁ?@f&ﬁﬂdtaﬂﬂtotsl@vétréiﬂﬁhd tyd t
mappi ng i nformati.o ea at.a i ete is data

bl ock di rg’é?‘fk;? as‘ﬂé}?%tl? ﬁéﬁﬁéﬁthe‘g’ﬂ tﬁ%‘%%gféﬁ cfﬁ“dﬁﬁ%e hfy a certain
Vgr si on dajata 1h1rﬂiffe1%ﬁt\/iﬂés’vlkf1lgﬁdt®efdh\ﬂ@éﬁsmt(ﬁa mwdagil% B]ogle sinSe maliargtlﬁsf t hef I

obj ect, €s are n e, dat rent files
o1 T ot Db it plack S pEsPetisth o ben sy R 6 T8 E mieerb TS dat o
blhock lsdwnlewcpﬁk dk ﬁbtﬁginet’d}hﬁax@lﬁltliflehﬁalltts t}ﬁllvngledfthatp@e b;baielf&ﬂdiﬁtat?ecldhengt h of
the 5 en ck is not ner e t e length of the

pr e- speci féj edﬁf’%l“ﬂf‘%@%ﬁ”%&&?‘ﬁ@“%ﬁ@&ké@? gﬂﬁéﬁﬁ‘é&‘ﬂf Sor the end block of a
fileis as follows: One thing to point out is that the length of the end

bl ock nust.be,l ess than aor n seC|f d data

bl ock; ot h%l?%hg]@ t0;ppInf O 1S g?gﬂ}?r}??%f%ﬁ@e %gsf"’lﬁé‘aﬁ E?)lesﬁ&‘ﬁngﬁ% 146 gth of
the end ‘blthe length (ffqhmj)retsped;lﬁai daé blokle; mhﬁmwemvﬁhlldbd cdairmoblgdkviddi. vi de it
accor djng S | on ) enphasis is
t he cag(g t‘}]’gf:& Pﬁégf}%\g]% o?(PE ogf( gsneél\‘/]%ﬁla[ élﬁw Oﬂl}eé)s ?‘lhcgﬁé’dtcgd% Wo% ’t he :
pr e- speci fdiede daiceoringdd thelFedet psncipls eWhatowa atetpoesiieding with exmpbasis isal cul at e

the |engt k{hé)f %:q?at%qer?%ﬁgrthte &g{c}l&k?ﬁessttg n fiidt E)Pthg %él\g)ga 1 %a engt h of the

end bl ock an he I"eng pre- spec &t he said
ratio is diedk.er than threshold val ue, conbine the end block to the
previous data block; if the ratio is greater than or equal to the
threshold, divide this.end block to a data bl ock separately. As for

pr ef er Ehcdiirstarteun hthreshpldshabledind ghigulagihe tengtiaof thierthbleekntorwerliot t he

spor adi ¢ scﬂ@fa?lolb%ﬂ%en tﬁ’@lteﬁgtﬁ'o??ﬁ%&ﬁt{%& ?%h@féﬁ%ﬂh@f%é&tefﬂ Ite t he

i npr ovenent net wor transm ssion efficie OI d frequent
~ data re- wspedfied When §e said safio is gmaler thqrhtéquSBﬂlgtwah{?f CQ%‘@“@&’F&?HBI Mk has a

direct effigghe RBviblEdHPIRELNI 1R raid'R gf@k&@ than or equal to the threshold, divide
this end block to a data block separately. As for preference, take the threshold value
20 as 1/3, which can reduce the sporzidic short-length data block as much as possible to
benefit the improvement of the network transmission efficiency and also avoid

frequent data re-write to the greatest extent.

The length of the data block has a direct effecf on the updating of the data:
25
If the length o'f the data block is oversized, the distortion will occur during the
network transmission to cause the resending of the whole data block, during which
abundant network resources and machine performance resources will be occupied,
thus causing a lot of trouble. It is also a shortcoming for the simple processing
30 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



:251f the length of the data block is oversized, the distortion will occur
..during the network transm ssion to cause the resending of the whole data

bl ock, during which abundant network resources and nachi ne performance
"resources will be occupied, thus causing a lot of trouble. It is also a
shortcom ng for the sinple processing 30 nethod. If the data block is

noder ately defined, nmassive data can be obtai ned and assenbl ed from severa
servers since one data bl ock can be obtained fromseveral servers, and thus

t hehwhgl e sefleQXthe @@fgmh l@iﬁ'ﬁe Etdféfrrddﬁla%l@&l& Yheazﬁii)d gg@edff&ml(as bamlm th of f
eac server. the | e of t at.a tion o
16- 64K i s Rt ﬁ@gl i§ aslopisdro @?I%W%tﬁa‘gtjdﬁfe%mg?r PH erfegi g?t'ﬁ bd‘i’&f h"gqﬁ rther

pr ef er r ed Mehenttdfoctkch die édmeldmnsmtgn@h tafbotthnétiwerkcoasndsiat qualitganen t o
both network transm ssion al i y and program performance is achieved. 5 If

t he dat a BI'OEFRMREUREPPHE]S PEUCYS the nunber of times for interaction
bet weenst Hé tmrdagarlﬂmlaisdieﬁhai top efnatl; t|hg nambélecm thaes fbemnerhammemmn thehus

|nfluenC|n the rogramp or man th in the

exi st 1 ng. (ORS¢ SPBRte YRR s e dBHERES: oY HUBSTHOE O BPBEH on of
dat a blockmﬁbnaagnent of binary flow), such as MD5 code and CRC32.
Conparing MD5 code and CRC32, we can see the collision rate of MD5 code is
.much lower, which is to say MD5 code is able to different between two

di f ferent "ﬂlﬁ:resagamrw ofethoids ain ythe adxastingotechdulogy @RCaBtamyg dbasdahtity t hese

two se n Ther [

i nforma ior;?]gp ﬁl?cgrg%abgg %‘ l?lflé}gwgv Mfggyéﬁw ﬁgw uélbgf)e@g? ghl n the
identity ifmﬂ(ﬂﬁﬁﬁz on produced t hrough MD5. The tine corrpl exity between the
two is not large. 20 No matter which nmethod is used to build the identity
mappi ng information of the data block, the purpose is to conpare the
identity rpmpparngi MDSr edei and GREB2,rwt ai wed fheserdligion) zate ofidMDAtcode 1§ epl ace

the co ”pa%g@blo%pt \Qﬂltcg 9 td Qz?y F/ﬂﬁ@ c@deo%ka bld\E> Hﬁcferérﬁ' %e{v@é}gtt@ooélffgyﬁt dat a

bl ock is tes or bytes to conpare to
repl actSt h;ggl@gmfg, of bg)(gﬁy @ﬁta @QW \MgaﬂqggRCQQ may con51der these two segments as the

same. There are only four bytes in the identity information produced by CRC32.

However, 128 bytes may be operated in the identity information produced through
MD5. The time complexity between the two is not large.

20 No matter which method is used to build the identity mapping information of the
data block, the purpose is to compare the identity mapping information with
relatively small data amount to replace the comparison content of the data block.
Assume the length of the data block is 32K bytes, and we will use 4 bytes or 128
bytes to compare to replace the comparison of 32K bytes.

25
This invention finally selects CRC32 as the identity mapping information. The main
consideration is that the hit rate of CRC32 is acceptable, and also the identity
mapping information occupies small space, which is good for the reduction of the
size of the index. |

30
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 the index file of a version.



. This invention finally selects CRC32 as the identity mapping information.
.. The main consideration is that the hit rate of CRC32 is acceptable, and
also the identity mapping i nformati on occupies small space, which is good
- for the reduction of the size of the index. 30 The index file said in Step
Il is a set which records the identity mapping information of all the data
bl.ocks of a version data. The data ofgdifferent version nust correspond to
the index file of a version. 6 The function of the index file is as

fol l ows: thR MAQDhINthERUEL fiRds 4P EMowROthe PR&Hrath @6quitind @pRAGE geeimasl anount
t hrough theg_co aris%&tof<ﬁf$€ge t versions of iq&gx files. Ehua, t he
progr am réﬁﬁ?ﬁe{l derpang: pmgUA dhe comPadtam Yatitterrit YSTSIONStof AR  f er ent
part to fifllesTHubetht pasgrstheqafing REdMRIESIn nedds ToRlotaladnthe ditatofahé ndex
file of thys inventi .|nﬁludes.the followmng items: a) The attribute and
identity r‘dé’% Fﬂﬁ’wgﬂlﬁs&tt oHPgRding of Ieet9n- ver si on data, i ncl udi ng:
Pkgl dType Thewohtehtyinahe index iy ¢f this ishadndion ictddes dretfollywpeg ieinsver si on dat a
adopt different Pkgld. For different ganmes, the Pkgld of the version data
is different; BlockSizeUnit size of the file block (unit byte), i.e. the
| engt h of d)hEhelattabink cald Hegtigx Wappindemforaragonnof thdeotdrily vefsioredaiapn dat a
of the sane ,type but different version data. For exanple, a sane gane has
di fferent lf}g}léggn, and then Pkgld of different version is the sane, but
Pkgl dxVer is different. SelfCRCThe self-check of CRCin the index file is
ngf'nfqot ﬁ’éagg{é@g‘r“ﬂet P:[}St Mpe! @g&gy;@e@g ';vterss?c'nf dhs. DUREER! {yPed bRV €d

data adopt different Pkgld. For different games, the Pkgld of .

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 used to examine
whether the index file itself is correctly transmitted during the
network transmission process;

FileDescList List for the file to describe the information (sever_al files
describe the array of the information). It shows the attribute
information and identity mapping information of all the files in
this version data.

10
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 (FileDesclInfo) 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;



__FiI-eDescLi stList 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)
"Fil eDescList, 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 concernegl, the description infornmation
(FileDesclnfo) is as follows: FileAttrFile type, including directory and

file; FilePafhiodmirel ative pag lbn'Fﬂ@(hHiﬂ@Sitebn the file nane;

Fi |l eModi fyTi peTi file I Tigcation check code of the
whol e cont engE%"P (H%ﬁi | e: N;‘ggﬂ %ﬁc_’gﬁ&fﬁl‘—iﬁaén Itigﬁgf’ﬁs(f%‘?stthﬁﬂtgf;

Begi nBl ogkl dNurber of the fi¢rsiondatads dendethIﬂhbﬁumBSrsfoﬁﬁllﬂﬁedd&e entire
Through the number of dats BRGHATSRAUBOLFOPBHIBRTRE YARE BPUk 1 t e
entire version data and thep&ﬂi@érﬁoﬁthéﬁatﬁ&lbck&nklmm’ntlﬁﬂvdﬂsibﬁ:ﬂﬂttyand the

Bl ockDescLi stList of file dathf’a}?gjﬂf’&%‘h { I tion (array of several data

bl ock i nformation). It show¥ ﬂb’lc ‘information of all data
bl ocks in thB¥ockDes:List) Bl oLlsDeffileidata blb&bxnforhxatidm(aralylorfcskveiraifdatarrat i on

list, includes the identity |, nf t|o Ll data blocks in this
file. As far as the data bl B@QP@&%@gﬁ&gﬁmws ggitétyl patppglrg i nformati on
(Bl ockDescl nfo) is as foll ougornBitioalCRCARE biduks kn thisd@lepf t he content of the
dat a bl ock.

c) BlockDesclList, the file data block information list, includes the identity mapping
information of all data blocks in this file. As far as the data block is concerned, its

description information (BlockDesclnfo) is as follows:

5
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:
10 _ \

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
15  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
20 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.

25 II. The above operation can process the effects of the new addition and modification



.In-Step Ill, when conparing the previous version data and the |ater version
..data, a difference conparison al gorithm based on fragnent index has been
adopted: There are two najor steps: |. 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 15 version and
take out the file description informgfion (FileDescinfo) in the file type
to search the information of this file in the index file of the old version
(previous gransidat Biatkk)If thé filé oFane eewbeerbion s deletehewsdithdlodkhitise file is
new y added, and thgpﬂi_ffefr fnce_ conparison result is generated (i.e. all
this fil e DisadngPeReriys follewst s found, determine if the FileCRC of

Fil eDesclnfo of the two indexes are the sane. If 20 yes, we think this file
has not been changed. if.npot, we have to search for the changed. dafa

bl ocks, andikB A Fop il of by ol Yarsonps the 19 Wﬁ%‘fﬁﬂ%&ﬁ%ﬁ@?ﬁ%le o

(Bl oci cﬁegaé alfda)er@(?]n.maks it ﬂge ﬁlﬂkgﬁ&bﬂbﬁ@ injﬁorhihﬁ??) il éHe. filk typehie sa]:acmﬁ
correspondj n o the_.new and ol. rsion | i fferent . cancl .ude t hat

Cht 5o a b Sede® 46 G A e ety 1 igtot e R oo st ERE R ¢ of « ne
new ver si aieldadls del eted the data bl ock, the processing nethod is as

foll ows: Take the index file of the old version as the reference, and
traverse the index file of 5 the old version. Take out the file description
i nf or mat i Qs fon tHelbdodki detetioypthe peocadures ireithe $anee dsrtheforégdigg. of t he new
versiogb If it cannot be found, it shows this file will be deleted. As for
the bl ock deletion, the procedures are the sane as the foregoing. 10 The

di f f er encethegiiffercatesdzehemtudt fram ahe weoveviw os stegrshdvavieot typest ppe sequonmes

requiring I i . j . [ i L g nt. It
B e T e e S I
bl ocks shalfldatashgl be downihadedaasewhdre tle widatedtdata blacks.shdlbbé¢-placsdewhent here i s
the infor (el . i ockld (the serial number of the first block of
the file) r@%\e&@j:lgghlﬁgtg{aﬁ (l%'r mati on description in the index file, and thus
when tlaverse the array of the file information description, the position
of 3 give At el fGk i YR fffolnfhubl O BAIBBOKB IR &P Hihbo St HerHiged
according to %eel ‘cu atll§on ggo?rgdel Pengt o -e( _ : ©

block of the file) in the file information description in the index file, and thus when

traverse the array of the file information description, the position of a give data block
stored in the disk can be preciously determined according to calculation of the length
20 ofthe data block and the offset.

In Step III of this invention, when updating the data block, it is actually carried out
between the supplier end of the data block and the request end of the data block. In
other words, the later version data is stored in the supplier end of the data block,
25  while the previous version data is stored in the request end of the data block. When
updating the data, the following method is adopted in order to improve the
throughput and transmission speed of the data volume between the supplier end and

request end of the data block:

30 (1) Create a shared cache (DownCache) in the request end of thé 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).



-__20 of the data block and the offset. In Step Ill of this invention, when

- ..updating the data block, it is actually carried out between the supplier

end of the data block and the request end of the data block. In other
"words, the later version data is stored in the supplier end of the data

bl ock, 25 while the previous version data is stored in the request end of
the data bl ock. \Wen updating the dat@, the followi ng nmethod is adopted in
order to inprove the throughput and transm ssion speed of the data vol une
bet ween the supplier end and request end of the data block: 30 (1) Create a
shared cache. (DownCache) in_the request epd of the at ock. Wen

updat i ng t(BEUneR the re¢rptian ghihesowa ﬁ&dmg apRHcaion AT Eh ‘gaé E]é?&%’ ‘{Clhé“p@b‘@bl fied

dat a bl oclenfinftithedsthd et FHacRad A Hatbdehche IF igs depuasik Rfintthe sieguest end
of the data bl ock; create shared cache to eaI ize unlfofr na nt of all
ik

the requespehs franwite fheetrauesiedy daia: blak tort he cfeauest &8f)o t he
recept i ®on iginddigelglownl oadi ng application of the data bl ock, the supplier
end of the data block first read the shared cache. If this data block is in
the shared cache, transmt the requested data bl ock to the request end of

t he dat a MUf ddk datai bioeidisah@! iyi; thé kShirbd sachet ehebteadikgiof filotis not tdrded bar ed

cache, the_readi f f|| i S, no arrie di I nst. t he
downl oadi tﬁqga Rfgadyth ?}ﬂoé"’“i%?ﬁé{lgm B@%#Pm r}nghl Lfi?ﬁ"} 3‘1]%%( tdﬁfﬁe request
gueue. (&)Jthentbltl&reqlmiqwue.ends of the data block are idle, process the
downl ogdi ng application in the request queue according to the sequence of

the ti for the subm ssion of the downl oadi ng application, and transmt
t he r equeqBe Wltkat ﬂlebslupp]iert endshef theqlaes bloehchre)ﬁdlbhprmtassathbl dooknloadsng or

preference ort e,data blocks in t ed cache rdin the hi t
P ee (e aplein Rt Helucth SFe o 30756 YRGS SRR EhB%ob Ml 1Y "
t he shar edubmcss®enicf tlﬁejdicbwnlbduhngiappﬂlcbmm land trah$meit elmdreqméstedtrbitaebllonk tat ed from
t he shar eqla‘gﬁgngﬁtg&goﬂﬂe%tq%ﬁocﬁ(o avoi d that the downl oadi ng application of

a certain wal'ts too long in the request queue, the threshol d of
t he walilng time is set. Wien the waiting tinme of the downl oadi ng
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processed (thetlit pt¢ by theynuaihen of fﬂntehefp ok tRagdingethe spme MloakheWgn dharphsesd i s not
idle. 25 Gangsialhy o5 ?ﬂé(blﬁgk atttﬂeeﬁd Wﬁ}]fa@élﬁﬁm{eﬁ oM tHRQhael chéhel> t0 30

m nutes. |I'n order 'to reduce the tinme for track seeking when reading
and witing the file, carry out ascending sort according to the serial

number 3§ oM tohgerdgdoidl tRtkRe Wb WRloh Mg 2pPEcalibh of dlRrthin ddiEbRER MRS ¢aFhe.
long in the request queue, the threshold of the waiting time is set. When the waiting
time of the downloading application of a certain data block in the request queue
- exceeds the threshold value, the downloading application of this data block will be
processed with priority even if the supplier end of the data block is not idle.
25 Generally speaking, the time threshold can be set to 15 to 30 minutes.

In order to further reduce the time for track seeking when reading and writing the
file, carry out ascending sort according to the serial number for the data blocks with
the same hit rate in the shared cache.

- 30
The technical terms mentioned in this invention can be interpreted as follows if no

special instructions are provided:

1. Data block: it is a set of binary data flow, describing the granularity of the

network or logic processing.



. 30 ‘The technical terns nentioned in this invention can be interpreted as
--follows if no special instructions are provided: 10 2. Index file: the
data bl ock describes a conplete set of gane data set. Produce identity
“mapping information to each data block. The file which records the identity
mappi ng i nformati on of these data bl ocks and part of gane attribute
Sinformation is called as index file.j3. Incremental update: focus on a

cl ass of operation with the version upgrading attribute. By relying on the
original data, only a small anmpunt of data is required to update, and the

purpose of upgradi ng. can be hj eved, 10 4. | | pt er net t nter):

| nt er net Dat g ’é?‘.le' g}.’e %&é@ck g ﬁ&%ﬁ@%&éogﬁ@% ata :5?% g’i"’tg‘elﬁ‘i/cl ic
redundancy cheddertiog tappid@ . infoirfeticrotopdaek idata: bloek. thetfile tWitcH tederds esour ce
consuned by the,algorithm .I1f the scale of . one problemis n, t i me
required for qulqntl%nltanpggﬁpffggp%mnt ?ﬁhﬁ?ﬁtﬁa @QFIFSa?“ﬁ %ﬁng%tfg%%tprgb"%( n). It
is a ceytain fuynfoimationlic)llef asindesttileh is called the "time conpl exity" of
this algorithm 207. Space conplexity: refer to the occupi ed storage space

required to finish an algorithmin the conputer science domain. .. 8. M5
Code (massagt ANGBTENa] YRS KB 4 Fs RAPHOTOn Beth B TSI IR 11 1's
wi del y used i n attfibuenByyrlying oantie deiginaptdat ohBe hnalalighrsunt| df dan ibe cal | ed

25the "digital fingerprint" of file. 9. .Conpilatiopn: process of
Contralizing t HESARGLY updAty ag dhe RURRERT HREACS bt PHIES Gat o,
10
4. IDC (Internet Data Center): Internet Data Center.
5. CRC32 (Cyclic Redundancy Check): 32 bit cyclic redundancy check code.

15 6. Time complexity: refer to the time resource consumed by the algorithm. If
the scale of one problem is n, the time required for solving this problem
through a certain algorithm is T(n). It is a certain function T(n) of n, which is
called the “time complexity” of this algorithm.

20 7. Space complexity: refer to the occupied storage space required to finish an
algorithm in the computer science domain.

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

25 the “digital fingerprint” of file.

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

30 10. Decompilation: reverse operation of compilation.

The data updating method of this invention has greatly improved the data ﬁpdating
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

35 architecture, and the network transmission performance is enhanced.



. 3020. Deconpilation: reverse operation of conpilation. The data updati ng
--method of this invention has greatly inproved the data updati ng speed

t hrough the division of data and specific updating algorithm In addition,
"the load of the server is further relieved with the inproved network

downl oadi ng 35 architecture, and the network transm ssion performance is
enhanced. 11 BRI EF DESCRI PTION OF THy DRAWNGS Figure 1 is the structural
schematic diagramof the index file of this invention; Figure 2 is the

schemati c ]mmrpmsqjmlqung"pﬁEtmRAMNesence conparison al gorithm of
this invention; 5 Figure 3 is the frame diagram of ogverall systemutilizing
the data Up@eilngthesiheurabschemasic digenn pbthe lme@ﬁl@oiﬂhﬂ%mmélonr ane di agram

for the upgaikngs %%%ﬁ&ﬁat&fdlgé'% Aok 'ogﬁ{eQilﬁ‘eﬂeﬁceté&gﬁﬁb@x{Tﬁ bi§thell agr am of
new y added” game wi.thin I DC layer; Figure 6 shows the ta updating flow of

| DC | ayer Ofiﬂélsm’i’teétﬁ%t bar service layer; 10 Figure 7 shows the data

updat i ng emghre BQY frRMrdnid ﬁﬁg&fd Sovefalll dy&@ﬁmnlzhfythé a5td *bdatmsahetBddof Nt er net
bar conputefr .l ayer; Figure 8 is the flow chart the optim zation. of

cache dowdhisarNeaton;
Figure 4 is the frame diagram for the updating passage of game data;

Figure 5 is the schematic diagram of newly added game within IDC layer;
Figure 6 shows the data updating flow of IDC layer and Internet bar service layer;
10  Figure 7 shows the data updating and program interaction of Internet bar server layer
and Internet bar computer layer;
Figure 8 is the flow chart for the optimization of cache downloading;

Figure 9 is the schematic diagram for TCPP2P business program interaction.

15
DETAILED DESCRIPTION OF THE INVENTION _
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.
20 |

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-
25 layer updating method, the uﬁdating volume at the terminal is éollected to the bar
layer so as to effectively reduce the updating volume and solve the problem of the
concurrency choke point of abundant t_erminéls and a huge updating volume. This

three-layer architecture is shown in Figure 3.

30 Where:
Terminal layer: the program name is BarClient; the operatirig 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



. Figure 9 is the schematic diagramfor TCPP2P busi ness program i nteraction.

- 15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The data updating nmethod of this
invention is explained with the conbination of the specific hardware and
"network resource. Take the updating of the gane data as the exanple. 20
This invention updates the gane updating to the final updating of the
Internet bar fromIDC |ayer to termngl |ayer through the establishnment of
t hree-l ayer updating nethod (the conputer of the Internet bar is the

term nal lteyéwnertof¢hsShiteradt baf. It ke thefigictieh obBarGlient &l Wpalatih@)ipdatignd t he

Internet server is | | ayer). Through the three- 25 |l ayer updating nethod,
t he updat i%ﬁ‘e\%ﬁ}%@“iﬁqaﬂ WeBM3PHEI s collected to the bar |ayer so as to

ef f ecti vellpO laglerc @raviide thipdaiking of tellatsagans obréentdnd sappllyl BarSeafvert toe
concurren?{) gg)oh%ﬁoi nt of abundant term nals and a huge updating vol une.
This t hreé”Vhf8 8% ecture is shown in Figure 3. 30 Were: Terninal

| ayer: 3 h&kgberagFigure\dikhel rogiamGnidentarchiteetuopiarlB( lagerdigledd: i s t he neti zen.

It has the function. of tion restoratiaop.and gane updating. This

or ogr am o RGReaiBE EMUparRY (ERBERLPE B orIRER, ML 541 am name
i s Bar Ser wempilativm o éreagdanng datbjaad tmike fehwameindesseln ather wardshas forser of t he
I nternet bhar. | e.f L.OnN,: . e i i ng gane
data f romsﬁ%&gaa%lg rb&é%%%sfte#%ﬁtabgqlgérgga;%%gi% tea’ ? ﬁdeaﬁlg(%ts naglg%lF L{’F%gotnl at est
gane ver sidata taselesal giptaybl®kis e pegset longtb wi kadhdlatddogjaismroundR8ker to Figure
4. The,programand its architecture in IDC | ayer include: 1. Gane naking

tool ( pdate): the function of this programis to carry out conpilation
on the gankhedollawiaggrovassing ielcawigdout spgeifisdo theendibheok oferfde;, as for a sane

82?; gLOgri%ﬂE]tdeng%r}glgél&?zedi Iﬂgﬁ)rcﬁﬂtze ygffaﬁic%o%eﬁe) ?ﬂqlB(iiééf('(ﬁil'Es} all the
nBlockCnt=Number of blocks;
nFileLen=File length;
15 nBlockSize=Unit size of file segment;
" nBlockCnt = nFileLen/ nBlockSize + 1 .
if (nFileLen % nBlockSize < nBlockSize / MagicBlockGene) { -- nBlockCnt; }

MagicBlockGene (with the value of 1/3) is a parameter set for the purpose of saving
20 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 complete block. When 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
25 different. The size of other blocks is all BlockSize except the end block.

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

30 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:



. dat-a to several data blocks (the preset |length of each data bl ock is around
.-32k). 10 The follow ng processing is carried out specific to the end bl ock
of a file: if (nFileLen % nBl ockSi ze < nBl ockSi ze /

" Magi cBl ockGene) nBl ockCnt; 1 nBl ockCnt =Nunber of bl ocks; nFileLen=File

| engt h; 15 nBl ockSi ze=Unit size of file segment; nBl ockCnt = nFil eLen/

nBl ockSize + 1 if (nFilelLen % nBl ockSge < nBl ockSize / Magi cBl ockCGene) {
nBl ockCnt; } Magi cBl ockGene (with the value of 1/3) is a paraneter set for

the pur posg§ AQiribhevindddeifity Ha %h?'ixﬁGﬁna&%Qﬂ’-thd Svesalveéibeaithyel y prevent the
occurrence of the conditjon ? at .the end q%l ctjg is too small and occupies
the size P AHDUEGIRY dentityMIBRING yipfarnation ﬁﬁ fHck is too small (i.e.

smal | er t hgnddnBtypmbspiae inforveion B esdh@mElociand i s conbined to the previous
bl ock instead of formng a conplete block, the length of the |ast but one
wi || be bigger than Bl ockSize. As a result, the sizes of the data bl ocks
are 25 3li f¥igkeethe corfépordidg fitf acobidag tolthedgractedanforhiurk Riefeg teRigat t he end

bl ock. Afte al.cyl ati t he nunber. of bl ocks (nBlockCnt), EndBlockld =
Begi nBl ockKl rﬁ‘%%&%‘?@é}&‘e ‘é’@te\%ls@éﬁ"@%"%&f romthe description above, the
|l ength of the data block is not always unchanged. There are two types of

: ZRSE E: 019 naﬁ htﬁee:?B%Bﬁ?@g%df %c%gtilye rrlrgipgingw{]nifér?na i%(ral c())tt A oivgrafl h\(/aersrigrrlml Aart]a{ ng

includes:
10

Pkgld Type identity of the version data. Different types of version data
adopt different Pkgld. For different games, the Pkgld of 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 used 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 (FileDesclnfo) is as follows:

15

FileAttr File typé, 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;



.a) ‘Attribute and identity mapping information of the overall version data,;
-b) Attribute and identity mapping information of all files; c¢) Identity
mappi ng i nformati on of each data bl ock; Make the corresponding file
according to the extracted information. Refer to Figure 1 for the index
file. The content is as follows: a) The attribute and identity mappi ng
information of the overall version dajg includes: PkgldType identity of the
version data. Different types of version data adopt different Pkgld. For

di fferent gq;rmegen%ﬁne Pkgtfde rh r(gniygy@j;on data is different; Bl ockSizeUnit
size of the fil

| ock (uni \ 1. the |length of the data bl ock
Pkor chover | ndapngpeiidy  Noisher b fbiticyt s i e dila- 1 5 Re HEERITE YR80t
dihfferﬁnt dve1[SidOPf data. FQs i@tﬁhﬁ&h@d,ﬁﬁe ﬁ@ﬂ@erggﬂm dek ag&ﬁlbafﬁjéguiq?s,i on, and
then Pkgld o i fferent rsion is e ne t. Pkgl.dxVeg . i [ rent.
Sel f CRCThe sel f - check of¥ ﬂwtrwén eﬁﬂé&t?moéﬂitge Bg%‘a"ft %trtgﬁiﬁtiar]?io et her
the index file itself i sinceer atiré wetsi@ndatat argldthduwholg fileecanebevdsdated
transm ssion process; FileDescListList for the file to describe the

i nformation (several fil&%¥“Y&scribe the array of the information). It shows
t he attri butBlo¢kilesclniat i ohisanfl fileddath iblocknafapmation (dreayneft severabtlatalblodkhe fil es

in this version data. b) .Fil SGli,st he,ist for.the file to.describe
the information, incl udeé‘f?lﬂéa%gﬁ)r ﬁfﬁﬁ‘%s %‘ﬁdd?ﬁgﬁﬁqpyl%%?rﬁﬁ%f’ﬂfo&aﬁﬁt i on of
all files in this versi odatdaloaks iAshisdile;as each file is concerned, the
description information (FileDesclnfo) is as foll ows:

¢) BlockDesclList, the file data block information list, includes the identity mapping
information of all data blocks in this file. As far as the data block is concerned, its

description information (BlockDescInfo) is as follows:
BlockCRC CRC check code of the content of the data block.

Later, transmit the version data and index file to the synchronization source node
(SyncSrcNode) to facilitate BarServer té increrﬁentally updating the game data.
10
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
15 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, SyneSrcNode
also provides the synchronization services of SyncSrcNode data and BarServer of

games without their versions updated.

20 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;

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



_FileAttrFile type, including directory and file; FilePathNanmeRel ative path
included in the file name; FileMdifyTine Tinme for file nodification;

Fi | eCRCCRC check code of the whole content of the file; 14 FilelLengthFile
“length (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
bl ocks are uni que. Through the nunber;s0f data bl ock, the position of the
data block in the entire version data and the whole file can be | ocated

qui ckly; BbpgtdRRGh kit 1bies Verdionidatado s @revibaskersioh aagpt i on (array of
several data block information). It shows the identity mapping information
of all data blocks in this file; c) BlockDescList, the file data bl ock

Llnf ork mat i oﬂmhfo'r ﬂie,chhrf@ﬂd‘ﬂ@@ fihbeut ﬁﬁﬂ%&ddﬁtagﬂlbﬂ't hgthe pf@i(ﬁﬁfah@lhtﬁf all data
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cont ent5 offil¢ huﬁddpdzﬂe tHeathkngddalaed blotksahsothér wdrds,\cops thindadabhchidthendex fil e
to the sy chronl zabl on ource node . éPSXar%aclz_SrcNode) to facilitate BarServer to
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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
10 index files;

As for the excluded files in the later version data, delete this file directly;

As for the changed file, find out excluded data blocks in the later version data
15 according to 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

20 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

25 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).
30 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 verstons at IDC end..

PMUpdate is the initiator for game updating, which provides index files and game



. 10-2. Synchroni zation source node (SyncSrcNode): the function of this
programis to accept the index file submtted by PMJpdate program and
gener ate demand data bl ock (data bl ock that requires updating) through
“difference conparison. It clains correspondi ng data bl ocks from PMJpdat e
program and preciously put these data 15 bl ocks to the target positions
according to the information inside the index. The data stored in the
programare all data files with corrpi]I ation. Meanwhile, SyncSrcNode al so

provi des idag #RenesrhpiMtivat sﬁ&ss@nod'qummaiaamraﬁ&@dﬁimwgma dBar per ver of
ganmes without _their versio upd d.. 20 Refer tqg Figure 2, and the steps
o iffer e r OWS: i es in
T 11 er AffCeBERREF ISHR0 ArDmeSToNoPoli it aleiie Ofhet THHUORS A IR 75 | o5 |
previ ous \emsiupdatiied, BaaSevel dandrasgestehérlded anacHymdSrlode witterebdtivelybut e and
identity ‘gﬁ)l nP information of all files in the later version index file;
15 copy th?%¥'$e in the later version data to the previous version data;
As for 3he changed files, find out changed data bl ock in the previous and
| ater versi,on accordin 0 the identit ing i nf.ormatiqQn of each
dat & bl ocRIRpRISRS heS Tl malt tiigtcie TS Y i (EURLARaR B CRRE 130t ey

wor ds, copyrsidi, pedteacd bdH ghme natttibte limfoanatier & well datle tyoclirtheizpievodus

version data: .b)Find o exgel d files.in the later version data and
changed fi Sllg%%é‘}%ﬂnno§tch ISNgﬁ% attribute and identity napping

information of all files in the previous version 10 index files; As for the

excl ud fAles n [,V ' ; I hirs. f itectly: As for

t he chggedd1 § L?aflfé/,’ t%“%}gd&ggu? mgxglggoag%s%g%lgh%uﬁg%q%éﬁisﬁt -y :ula? }ééfj O\E/(ge(r%s(%)%n dat a

15 accor dimegnitedd efgibarS ety enansbwitly thefusporstaf @ssuohg &debal 338 &eb froukouter t he

file, and ag%k?t Eoéamsss qﬁﬁsa eHle?é%g. cﬂorcgl%%by is the function cutting version of
GlobalSSS. It provides the latest index file, holds the SyncSrcNode list of this

version of game, and realizes the load balance effect.

15
Refer to Figurev 5 to see the interaction between the updating flow and program
between IDC layers:

After PMUpdate successfully logs in GlobalSSS, it requests GlobalSSS for the game

20 list. When the game making personnel discover that there is no game to update at
IDC end, they decide to add this game. Through interface interaction, PMUpdate
uploads the game information edited by the game making personnel to GlobalSSS
with the game ID of 0, showing the game ID is not yet assigned.

25 Upon receiving the game attribute information, GlobalSSS finds that the game ID is
zero, and it will automatically assign a new game ID to PMUpdate program and also

insert a record to the data-specific table. This record shows the attribute of this game.

After receiving the game ID number and the initial version number of GlobalSSS,
30 PMUpdate begins to carry out compilation 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



. 3. "A obal synchroni zat i onsour ceser ver pr ogr an( G obal SSS-

- @ obal SyncSrcServer): its function is to distribute the resource

information of the 20 newy added gane. For exanple, assign gane IDto the
"newl y added ganes and assi gn version nunber to the updated ganes. Al so, it
records the attribute of the |atest gane version and provides to the

I nternet 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 whi Wpe@ddR ofethsi vwdy adddsy nEakiepRintat $yeSZNA N &ilchigdfo ap"revmwnect ed

and downl oaded f}? % ncSr cNode .or Bar Server. Lnce this gﬁéﬁr aﬁé]

responsi bIV&TS Wy the, dffrence; gamnagson, Fesyll FRayies F 9 ﬁtﬂgr 2% % H'Bat abase
shal | be SyppfreNedd¢ ewillf elainecor&peomting adaea |b16<ﬂ<rsnﬁbnanMUﬁdat¢q1ragram
synchroni zat i

L | SSS-.L I .
This progrPsfi" ﬁ‘tngetp Ceeﬁﬁhigﬁ%ﬁf&ag%gn}aﬁﬁ’%ﬁ%@ F’gg%eiml?eaof Iergi/ueePeqw r ed
for thes ga;@ahmjaPMmrpdbtye RadSeoitespoadingedata aslocksf fromatadhe aodiskr midhg t he
e ¢ e BRIl 4L ShE RS BRSO BlslE e sl L
fact, Bar SgnvgcNode alries mt@yine SpecNdepositicn. iStyneSrsNodmmfonmaPMUpﬁatq ons. I n
terms of g, undalino BALSATYEE OB BIRLE ARG BS B YOGS Node i th

relatlvely oW I naj or ions t he
di st ri but iRMUpdateanemitDtlenthderfdée onm GlpberlSSStvdncle voll Igeally persisti louthﬂs

oL g L o AR e SR AT o

to the or deserted. magmtude of BarServer and with the purpose of assuring
G obal SSS free fromouter attack, Local SSS thus energes. Local SSS is the .
function cutting version of d obal SSS. It provides the latest index file,

hol ds t he V8hercibe @hpremdntignedopperstions vee Bnishedo GlohaheSS mermsedl ocalSSthe | oad
bal ance efaB@@yncSJr‘éNB@é fdg &é}ef HPHE r&ﬁe@t er ¢ Mbﬁﬁlﬁ%ﬁ%hﬂﬂlogq}dﬁﬁ%‘ the

updating flow and program bet ween After PMJpdat e successfully
| ogs i B Qshidgssheilatest defexsand SomebrsNeds lﬁbfor wn@&d@ghdf SyreSrcNeden t he

game maki ?o@%sﬁﬁﬁhe{hedina%\{@dlﬁf&@ﬁt EBRI fchlS iDvilapBpdse ﬂi@dr%&@es@tfoﬂ DC end,
t hey deci ane. Throu interface |n eractl on, pda e

upl oads t Kewglasdingn thyp rr&%rﬁleﬁ aflj g bﬁyortl héheg ayyBe g R Ef@g’%hrf@l they
G obal SSS g¢ntércNbge tisiBbthiRe®fto QtartSihevVddvehlddieng) priRedssinge Mgk pf@ées§$§i gned.

similar to the requesting downloading process of BarServer, it will be introduced
20 below). After receiving downloading list, LocalSSS will inform all BarServes that
are downloading the last version of this game to download the new version from a

certain SyncSrcNode node.

Meanwhile, SyncSrcNode of the latest game version reports its information to
25  GlobalSSS which will then distribute it to all registered LocalSSS.

The process for PMUpdate to upgrade a certain existing game is similar to the
foregoing. The difference is that GlobalSSS does not reply game ID but the new
version number.

30
Refer to Figure 6. The data updating 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.



. 25 ‘Upon receiving the gane attribute information, G obal SSS finds that the
- gane IDis zero, and it wll automatically assign a new gane |D to PMJpdate
program and al so insert a record to the data-specific table. This record
"shows the attribute of this gane. After receiving the gane | D nunber and
the initial version nunber of d obal SSS, 30 PMJpdate begins to carry out
conpi l ation on the ganme data and starf{g to nake index files, and al so send
the conpleted index files to SyncSrcNode of the program configuration. Wen

the obj ectWhymsshe Dane dre s iay astotfatic updeingf(i.6.ahe imeabeoPAjteBAtd gdnte (i1 ed
in data conpi,l at.ion format) un%er t he .direct o%‘%/ C’md S%q?«%dﬁh t he Il?cal i ndex

file that S¥BHFRUAHIRRWIROY manyal jnterysntiop shen & FI?/ fsifla ¥ &f Syeuatly

Ico rrpiar ih.s orintetvenédby therwetnsedr BEIrhS@fve_t ]Icmf&H Rejleyt IantdES$ Sofarthe <$dwn|:16adﬁyg"l cSrcNode
oca as .n revi ous. version, the erence. conpari son result reguires

e updat iRETBReen Pt Gis et ir i il R RASE I TR RS EEr Ty ot a
bl ocks 5 r conipdpthet reewp and) oRiTimiecsr i cagryt outt differbatraomipalddon dndogdnetatest
conpared. After cej vj block Jeque 5.si.gnalin P at e..reads

cor rospondiemyrtaPR” losk M8 FCB SERSENods &M g itaninh BIGHRHBRIDS

Sync Sr ¢ Nodienpand gdatim bldEk. eWheac dowmnlgadihg awlt asdeinblikg ; alBythe StatdNddecksy i t es

) " e : o o s es
S i i snadratn WP bl e pp¥ i BRORRGOD o (Tt RERS A Bhaletls updating
PMJpdat e swbméctesl.t he i ndex file to @ obal SSS which will locally persist to

this 10,index file, and nodify relevant information of the index file to
that record just inserted. \Wen the abovenenti oned operations are finished,
d obal SSS Anhanatter aif] fatiodhe SB®hrmmizagpn dstwedndByncSgiNades ed IDC ilayer ds r equest

game downl ' L:0f: t i [ j I ' and
SyncSr cNo gﬁ%:ngg' %‘@‘%%@2@%‘%@ lr{“f‘ Jog%ggggﬁgaggg élgg?ﬁeﬁ&nddsaﬂglﬁ% i ndex
i s differemewéd gm BpecdircNode 91 |symehsgrizationh eequestu dsliobalSsS dipwelealding t hi s
version off garmciepn t he SyncSrcNode programin the SyncSrcNode |i st

obtained to start the downl oadi ng process (since this process is simlar to
the reblesting downl oadi ng process of BarServer, it will be introduced 20

bel ow) . AT &ér GG 8h%I70The QWAL %Q&t[e}% proddssed-AfBinRPR i betwdb pogfims

Bar Serves that are downl oading_th ast version of this ganme to downl oad
the new vdpdptemethasseryeciayerang Inpmetharqeapuissyre as follows:

When BarClient is on line, it will log in BarServer. When BarServer is successfully

20 authenticated, BarClient requests BarServer for game list. 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

25 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.

30
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



. Meanwhi | e, SyncSrcNode of the | atest game version reports its information

- to 25 d obal SSS which will then distribute it to all registered Local SSS.
The process for PMJpdate to upgrade a certain existing game is simlar to
"the foregoing. The difference is that d obal SSS does not reply game |ID but
t he new version nunber. 30 Refer to Figure 6. The data updating processes
and the programinteractions of IDC lgyer and Internet bar server |ayer are
as follows: 18 When sone ganmes are set as automatic updating (i.e. the
functi on GareémTed @aﬁa{fl&ia‘ﬁ‘ﬂ CIAEMBd zwdsed)rbnvmﬁtagauﬁt ifjekadnd Blpor@iy i on when
the IDCis, Jodat ed man % i nter vg}g webmastg Bar Se]F ver wll
request LOERTEES f patrﬁ‘@n JeRgen JR IS of hTFANEE game.
After recexipuatn@ fub¢tion. Thedam updating Badtet Methls\/imdnnsn e@isphoagh the eneive and ol d
i ndexes t r gl ffer ent gonpari son and generate demand data bl ock
list. d alli‘ﬁ % S LL%NB AngMmehanigtin| oadi ng i nformation for demand data

bl ock. 3Mhen downl oadi ng and assenbling all the data bl ocks, Bar Server w.l|

AL ¥R TN T LR RS T WS
:3:%/ g (ra r 1/2 r @éliaelrr] Sg?%tclﬁodﬂ;l gyndSmridgreswlnropemsaevsa]ihmc:mgelyﬁlds fddemekeeeplies t hat
G obal Sos FOMAE10 HE pfleantRERHERE WHenZBREING ERLLEL 4 TMECk

updati ng pyactsNede,arldt offiBasSaver onﬁydaétohmeln vptl@igmtmdlt}ms Igamerandtserdsar ser ver

| d t l'i ne,
el 0 AL RN PSR VST B Gg Ls on 1 e
Bar di ent rcwhuﬁwtefﬁ@an@ebmmesorﬁr)gm andl gt is bafrd ér improwe Whmgansmssgane li st

el d by BapSer Y6l BAfCh il dShATR PGS, Y S SBFES 880 ARARhaRdig

accordi ng request t I'l'e Tor ganes
requiring S@I@V\mquaﬁs ‘ng. After recei VI ng the index request of a certain
BarClient, BarServer will send the correspondi ng gane i ndex back to

BarClient. BarCient will work out the 25 demand data bl ock according to
di  f er Enc&efanioaFigienm 3allydhe tthieedansr rasehitesturel ofdhid ipVentions thgmopamser ver .

Bar Ser ver d'bé‘v%,dlagﬁlﬁt&ehé?&@ﬁh%gtha@“beérh@do%&%cdtfrln%%gﬂ'ét% 1Hﬂe%ﬁo§0é‘sﬁééilélﬂg to the

request. obt al ns denand bl ock t o det erm ne a certain
file is conpprathe tramsmission of the datalegh iarthe twe ke Wiare defaliateracipf fenpor ary
file to fQuiRl dutlif or&? to improve the throughput and transmission speed of the data

volume. The method is as follows:
20
(1) Create a shared cache (DownCache) at the supplier end of the data block. When
updating the data block, the supplier end of data block will read the specified data
block to the shared cache according to the request of the request end of the data
block. Create the shared cache to realize uniform management of all the requests of
25 the client (request end of the data block).

As for the three-layer architecture adopted in this invention, the supplier end of the

data block and the request end of the data block are relative. In the adjacent two

layers, the high-ranking layer can serve as the supplier end of the data block, while
30 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



_After all gane data files are updated, they are exactly the sane as the
formats and contents before the naking of PMJpdate. 19 BarClient, the data
updati ng net hod based on fragnent index and supporting difference
“conparison of this invention has been used in ternms of incremental updating
function. The data updating nethod of this invention runs through the
entire three | ayers of updating nechay sns. 5 Furthernore, as for the
applications of the synchroni zed updati ng of Bar Server or other

SyncSr cNociaéhe %ﬁﬁncmd@qmﬁéd ar@nblock ey ant qedseeadfifl er add viske replies
according.to application submtted. Wien PMJpdate upl oads a gane to

he
SyncSrcNod‘é‘meQ tY> of Bar Server or SyncSrcNode will downl oad this game and
send 10 the sane application, thus causing the repeat ed readi ng of the sane

data bl oc result, the efficjency becones very |lo nd.it..is hard to
i nprove tﬁg ﬁ\sa‘%é‘?n%zg"ﬁ( ﬁoeép’é‘&dex‘ﬁth@nr}‘eyﬁl?ﬁ‘“éiofﬁ%‘ebls 'Hﬁa‘fl owploading,q * and
make dig eQFplﬁ@l&thﬁ’tﬂISaﬁtd BRIcR tarthe Raqwest @uesﬁ@teaﬂ%tﬁeﬁ@hgtme filgare 8. In
the three architecture of this invention, the optiml downl oadi ng

cache nmet R88“has been adopted during the data i nteracti on, especially
during the(3) rwhsmitss isopplaf dndeoftl Headdth dsléck s idig pm«oeslsatjnerck)wmmdelgjat a

interaction .S .car.ri out in order ro he throu ut_an

transm ssBRIGHERRGRE ithe e tinR, oo e B AT BT SR ey (o)
Create a sépretwd datalbdockDoweGaqgins) emt ofithedgaplicker end of the data bl ock.
When upgating the data bl ock, the supplier end of data block will read the
specified data block to the shared cache according to the request of the
request e fof ptdfaedeet, aoth Itlo #ata Glaeks én thesshatedreache archadingtar thelhitzmtauni f or m
managenent,.. of t f ¢ 0 dat a
bl ock) . Aéth% hl? t%r eeﬂ-f%?é’? tlgl}eéﬁflg %&?m% thgg&gggip%%ﬁ'%%g%en%hea&\ lon, the
suppl i er @acheoﬁ ﬁllhehedtatzablbblocwhamﬁ wiikbe dignwsted droch thie shéred dadhe. bl ock are
relative. In the adjacent two |ayers, the high-ranking | ayer can serve as
the supplier end of the data bl ock, while 30 the | owranking |ayer can
serve F£ e In ordrsde aegid thdt théy éo‘@[alpadlng @pplication of a certain data block waits too

long in the request queue, the threshold of the waiting time is set. When the waiting

time of the downloading application of a certain data block in the request queue

exceeds the threshold value, the downloading application of this data block will be

processed with priority even if the supplier end of the data block is not idle.
20  Generally speaking, the time threshold can be set to 15 to 30 minutes.

In order to further reduce the time for track seeking when reading and writing the
file, carry out ascending sort acbording to the serial number for the data blocks with
the same hit rate in the shared cache.
25 _
When updating the data block, this invention has adopted the method of optimal
.downloading cache to deal with massive requests in terms of the transmission of the
data block. The supplier' end of the data block has followed a certain strategy, i.e.
give priority to the loading of games with many connections. Also, the ascending
30 sort has been carried out according to the serial numbers of the file and the data file
so as to further reduce the trace seeking time when writing files 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



., 20 'cache, transmt the requested data block to the request end of the data
- bl ock i medi ately; If this data bl ock does not exist in the shared cache,
submit the downl oading 5 application of this data block to the Request
“Queue instead of reading the file at once. (3) Wen the supplier end of
the data block is idle, process the downl oading application in the queue
according to the tine of subm ssion and transmts the requested data bl ock
to the request end of the data bl ock.. 10 As for preference, sort the data

bl (r)Tg ks i PID@%;ﬁbfﬁﬁgﬁnﬁﬁghﬂftlﬂ§¢xﬁfeﬁii<5}gis;atlkehcli‘<5€sa|ﬂivr\%ted at ﬁleﬁkﬁenﬁh{ent dthés i s 1Eh|e|
nunmber of .tines r readi t he sane ck) . en the shared cache.is full,
e dat . BPBECH e ASCHREI0 PR Ardr o G PURT IR AP EGeBaung 15 [n
order to an®kdvérnayertdfeyderonfcoadiyngiliiephe apéticam Bindevidib rtiufcesaf shdl ock
waits too | ng@gén t.he request queH]g, t he E resgola of .fhge wa{ting time is
set. When ¥hE ’iat“idr‘?gloi"’it sefyers Hbhg dRTEHRE Shp ARt SHRBPIST cor t ai n dat a
bl ock is the request queue exceeds the threshold val ue, the downl oadi ng
applicati this ta block will be cessed with prjornit. en if the
Shppl for okt v AR Bpfent et Srif A ESRR et Rt b he 11 e
t hr eshol d adesantipe sethat @CPAPt pro&idolicamtpesvidd stabledand tediabler tdmmectiomdtoce t he

time for track, segki when readi and w.iti the file carry t
ascendi ng EyaAptes rgl gSP%edt is 3(232? af° \éﬁ% rOfB?t%Qﬁke t(rﬁ{{sgns%}on. fhe

octks wWith the
sanme hit resfablishmenhef sdmaeetbndastigect 26 inffuenceasfctan nmagy hbpectalberbfoog kit t hi s

i nventjon.has a he t ho f i | al with
meor viFr dty Sa R L Jnds PO baf sV, Whe (AP RRTNGE SREPE LN
suppl i er eedhnology HECRRRPandslde tkgdthsoughltivoweges: 1c Enformmatiogtsharingstage; 2e. gi ve

priority t i of ganmes with many connections. Al so, the ascending
30 sort hgat%ggeﬁgéggogrsp%& out according to the serial nunbers of the file

and the data file so as to further reduce the trace seeking tine when

witing fi d the witing of files is according to the
sequence. Ihg)%n?%%%%ﬁg%?tﬁééamunt of this invention is already saturated at
the pebk mRaferio Figured. imisnsiogh earl seraeroint the fatprnebbarmis Ireyred o Gerest t o
guar ant ee tﬁ@%axﬂ@ﬁ%%ﬂhgigﬁ ggvii%gg%ﬁi it i BoSAEYS ind BYE theQhffHREEE B Rermidt | ¥

utilize the Upstrea \ resources of the Cébercaf e, .and _al | ow t he
servers i APtad PoFt WPRRIINB APt for dieaseangetion o RV esnERMoRtheR cybsreafes. In

the meantime, when the server needs to update, it can claim and report the P2P
information at the server end of the cybercafés concerning this version of game

20 information from LocalSSS connected.

In order to realize the sharing of P2P information, a class of programs called Global
P2P Information Redirector (GlobalP2P) has been newly added on'the basis of
maintaining the original architecture of the game updating channel. Its function is to
25 forward the P2P information reported by the registered LocalSSS to all other
registered LocalSSS except the reporter. When BarServer obtains relevant P2P
i(nformation, it will automatically connect to the Internet bar server end with object

Iesources.

30 Data interaction stage:
We have introduced that BarServer has the function of SyncSrcNode. The process
for the data exchange between two BarServers is in line with the processing method

for the game updating process introduced before.



. TCPP2P uses TCP/I P protocol to carry out P2P technology with data sharing.
- The 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 establishnent of connection is subject to influences from
many aspects. Therefore, it 10 is required that the Internet bar server
usi ng TCPP2P nust support UPNP technaojpogy. TCPP2P needs to go through two
stages: 1. Information sharing stage; 2. Data interaction stage.
| nf OL mat i drhis hevehtidh spdags: th&@aigef@ﬂaﬁmg fo gnrmaﬁ).upﬂaftiﬂgmmhetlﬁ@met dach server
in the Intern ar is required to report the. gane infornmation isting in
it to Loc %%%bg yel| e Jerppial; 1ﬁ¥%rtﬁ¥§’ﬂlfgggh%8%%2¥sﬂﬁnﬁﬁt (I)tg}%q? 5r‘{ d orting
P2P for t heethadithe tdoapuk ofethy dnierrfet bar i ter teayinal tgeesthe Isarvbhef teant i e,
when t he erver nee t 0, updat claim P
i nf or mat i Ht Hie tpﬁésgéer%ﬂa gﬁcfmgfthei )tt’?éerg BEFERTS @QW&@%‘E‘%Q{ Wieiﬁ\?gr si on of

ganme 205 i rifyer raptiatorg memrrd,Ltheajpﬁaﬁqg:minmtzedhe temmmadies coltectedatbithe bahe

shari ng of, P2P |nfor ) P
i or nat | 4 RE8I &8RPt e B e SR el B S < o
mai nt ai ni rgné¢drenoy clpkegloirdof hburdanujcmloﬁlsahéagageumqadag volymehannel . Its
function is to 25 forward the P2P information reported by the registered
Local SSS to all other registered Local SSS except the reporter. Wen '
Bar Ser ver Tivoughrthe segneant mder2nd idifferentatcomparisan ofi the contedredthecgdme/aconnect
to the r t : action
o 10y TS PP EbNEEn FOohL sHRDIoES, th€RRVAARS cortht B AgdBhll I |
The procesYS)llfIm Ofiﬂile gd@teeto ehechimgemb ddsge éndenibe Banddeenyel s limgted dnteinge wi t h
the proce i re. 22
Thi s 1 mven e L L g R B o e
| nt er net. 9drther igrnedCharayaad ﬂt@ﬂleé?dﬂthmltlmfay@m@ﬁrMgmmélpé@t%blth%ﬁhnent of
three-1 ayefroHaRahde cAEBOhtéddRing REPHAEe R thdBitdridt Ba&ld thaheti2nd.NE
termnal layer, "the server of the Internet bar is the bar layer, and the
InternB? server is IDC |ayer). Through the three- 5 layer updating nethod,
the updating volune at the termnal is collected to the bar |layer so as to
effectively reduce the updating volune and sol ve the problem of the
concurrency choke point of abundant term nals and a huge updating vol une.
Through the segnent index and difference conparison of the content of the
gane as 10 well as P2P distribution network technol ogy, this invention
control the updating volune of the ganme to the mi ninum Al so, under the
condition of a limted Internet server bandwi dth, this invention has fully
utilized the upstream bandw dth resources of the Internet bar, and
shortened the tine required for gane updating, thus providing nore carefree
entertai ning experience for the Internet bar and the netizens. 15



.23 Cains 1. A data updating nethod based on data bl ock conparison has its
- features lie in the following steps: 5 generating a plurality of version
data; dividing the version data into several data bl ocks, that specific
“version data is extracted fromeach of the version data according to a)
Attribute and identity mapping information for the overall version data; b)
Attribute and identity mapping informgtion for all files; and 10 c)
Identity mapping informati on of each data bl ock; creating correspondi ng
index fil qafmecifically to each version data, the index file includes the
information extracted fromthe version data; finding out excluded files in
previ ous version data and all changed files according to the attribute and

i dentity nmappi i i i i . S i.-ndex 15
e, wherony PRAEVBHIRE RNl bRk of K BIACR sRPaliBHas HRRLERS HEREY 20
directly and t hie follonirgckstépst es are updat ed upon finding out the changed
data block in the previous and | ater version data according to the identity
nmappi ng i EEReTARRS dRluEpliteabYersign datB) ock in the file; and finding out

excl uded fgil.es im the.|lat i d C £l | according to the
20 attribgké&gﬁdmfdgﬁ?é?ﬁﬁ%%%géEﬁa?#fg?ﬁgﬁpgﬁ’g@ﬂgﬁ%mﬁflgém?ﬁ .1e5%revious :
ver si on i rdexctéd frem, cavinef tabyeistva dakcdcaoeihgtol es in the | ater version data

are deleted directly and the changed file are del eted upon finding out the
oxcl uded dhAETBIEARE et apRIPEHTgRRASiop o gV yedionglat® i dentity

mappi ng | %f) Wn%h{e%d‘?{len‘?i%}% hgidtbAeHtionTol diffifel] g characterized in that

upon dividing a certain on"data 1nto several data bl ocks, a 25 single
file iH t akblentity mappog mfermatidn vheachidatadblegke di vi ded one by one accordi ng

to the length of a pre-designaled dat. ock, that . an.end,bl.ock i.s created
by setti ngang P ReRORdng A e PRI gD ok ARTSoTh OR e IS At b of
the end bligkded ik thRSmla8o9tRrRiedtfin Bietredgsn giat ed data bl ock to calculate
the length of the end bl ock; and conbining the end block to the previous

dat a bl ocKindingwiud excludesk filesitn previsus vierbion data and all changed files according to

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

15 file, whereby the excluded files in the previous version data are update directly and
the changed files are updated upon finding out the changed data block in the previous
and later version data according to the identity mapping information of each data
block in the file; and
finding out excluded files in the later version data and changed files according to the

20 attribute and identity mapping information of all files in the previous version index
files, whereby the excluded files in the later version data are deleted directly and the
changed file are deleted upon ﬁndiﬁg out the excluded data blocks in the later
version data according to identity mapping information of each data block in the file;
characterized in that upon dividing a certain version data into several data blocks, a

25 single file is taken as an object and the files are divided one by one according to the
length of a pre-designated data block, that an end block is created by setting up
threshold values; working out a ratio between the length of the end block and the
length of the pre-designated data block to calculate the length of the end block; and
combining the end block to the previous data block provided that ratio is smaller

30 than threshold values or dividing the end block to. a data block separately provided

that the ratio is greater than or equal to the threshold values.



.30 than threshold values or dividing the end block to a data bl ock

- separately provided that the ratio is greater than or equal to the
threshold values. 24 2. A data updating nethod according to Caiml
“further conprising a supplier end of the data bl ock being stored in the

| ater version data and a request end of the data bl ock being stored in the
previ ous version data, upon updating 4she 5S5data bl ock, wherein (1) A shared
cache has been created at the supplier end of data bl ock. Wen updating the
data bl ock, the supplier end of the data read the specified data block into
t he shared cache according to the request of the request end of the data

bl ock; (2) %hehdpRardatyg method gcylingra (dain 1 fhdhe qompaisipngsa supplier

downl oadi ng applj o) ] - fi.L cache.
11 Thie daca. biepd Rt U Ebiol bhe BB Ter elish AR BN TACRRE O Gt
bl ock to the redftiesdatebidchbeinpatotiatl ia thé prekicduswedioatdatay upoi updutiagdat a bl ock
does not exist in . the shared cache, submt the downl oadi ng application of
this data bl ocKePletre "REIEst Queue; 15 (3) Wien the supplier end of the

data bl ocky)  shelk® cadeHAE Ben! HEAPUIOHpNG GRRIFGABINR. WhenBasbEHS
et t g

according to t ime of subm ssion an ransmts the reques a bl ock
t o t he redoeditadiotkofthe hueppliat endbbthe. data 3eadAthd aspecifipdl datartjocke it dheaccor di ng

to Caim3, wherein the datg blocks in the 20shaged .cache are sorted
accor di ng S8 RSP Pecaiiog 1 M et (bR Fo A RETERSPOIPKache vihen ¢ he
shared caghewingn i éupgﬂer AddFiRe HREBIJRIeBRIL okl AAFAbAHiIRY aptictHicd 8T 4.

wherein the data bl oCcks are sorted in an ascendi ng manner _vmthlsame hi t
rat e abtorthl dafattdocke first] read tie shar@h ca&che Alfothisadatp déacknexiste it gk shacask di ng to
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time thresllﬂg{ediait@y;exceeded.
If this data block does not exist in the shared cache, submit the downloading
application of this data block to the Request Queue;
15 (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.

3. A data updating method according to Claim 3, wherein the data blocks in the
20 shared cache are sorted according to the hit rate and cleared up from the

shared cache when the shared cache is full.

4. A data updating method according to Claim 4, wherein the data blocks are
sorted in an ascending manner with same hit rate according to serial number.
25
5. A data updating method according to Claim 3, wherein the supplier end of |
the data block processes the downloading application of this data block with

priority upon a waiting time threshold is exceeded.



