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Currently, the most commonly employed method of transferring data
over the Internet is to employ the World Wide Web environment, also called
simply “the Web". Other Internet resources exist for transferring
information, such as File Transfer Protocol (FTP) and Gopher, but have not
achieved the popularity of the Web. In the Web environment, servers and
clients effect data transaction using the Hypertext Transfer Protocol
(HTTP) , a known protocol for handling the transfer of various data files
(e.g., text, still graphic images, audio, motion video, etc.). The
information in various data files is formatted for presentation to a user

by a standard page description language, the Hypertext Markup Language
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the remote domain name server to determine the Internet Protocol address
of the selected page if the Internet Protocol address for the selected
page cannot be determined from referencing the data structure of Internet
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Preferred is a data processing system for ildentifying Internet
Protocol addresses, the data processing system comprising: a bus system; a
communications unit connected to the bus system; a memory connected to the
bus system, wherein the memory includes a set of instructions; and a
processing unit connected to the bus system, wherein the processing unit

executes the set of instructions to identify a domain name for a selected
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for| mtevhed Photalc dhtaddreswirgseigditrss| bralsladiing using the
domSidf WekErr Erd ;ﬁ@gt&ﬁﬁéi@mﬁﬂ@_mﬁﬁkw efl pagenctOblaidtoNdaddress

in | ti
is Pﬁgg’eé?iﬁe%c{rgrégg I’h% %fn é'%mggsorug@én re&vy%stt%ii 0;9:\%% dltéé[uggt%ng means,
TeSEPRFYEUT R 1dF]6‘?lfé’b]P%ltnli‘FnﬁltFﬁ%eq %F%‘f‘??é‘tl PIGEBE o151 ad dessocal
datfrgiucuree mbte réanedtinadiie selregeed prgguedthhginoeaers.s
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a rSIB‘Ttaﬁ ﬂ?ri‘?gm ’E“I’\“ée Fﬁf‘é%rnefeqﬂreﬁ’fjd@of“e%ftfdr €%§’°PFb‘fﬁ {fReebtaining the
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theaﬂg:regﬁé% ﬁrgt@i%.ogé@esgnf \Mnt gqet nggpenﬁ%&]al%agg% nlserver, for

Prefera InNg neans 1S orne

upd?t‘e%nrgoﬁ]geé ltosa:la da§@|%f1@5uxﬁsé? ﬁnﬁ'},me the Internet Protocol address

in association with the domain name.

Preferably, the querying means is performed only in response to a

selected user input.
Preferably the data structure is a database.
Preferably, there is provided an updating means for automatically

updating the local data structure in response to a change in the Internet

Protocol address for the domain name.



Preferably the data structure is a database.

Preferably, there is provided an updating neans for
waodossesseeal |y updating the local data structRPCEGBR004/000121
response to a change in the Internet Protocol address
for the domain nane. WD 2004/068821 PCT/ GB2004/ 000121

7 1n a third aspect, there is provided a conputer
program conpri si ng- conmputer program code to, when
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thet (?%{g%%%él o @nﬁ}ttegngtfeg?cgga)cgbgl mtsmgél(ﬁlg tc! r&'é@éﬂﬁtnte whethtenlf] an

e resen | X

e S EIJ&CEtIOSf’]g afdts‘ilife $240Bst °R ecttﬁg Lgae%%e%? é’dp *BEe G8THy an
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the Pfrg:tegﬁ&]. P?gg([c%§s Frelb eﬁeBLeéegttt h@ tgét@apﬁﬁgsé) f Internet

rnet tocol transl %t | oNns,;

S
probdiiel, Htnsd AL s RibroToRs e FEFaEe R TR aferhe remote
doma iy wape tseruer donfieierinhes the einterngdy rotsiol aaffiress off the
selbheed s&deLat ethepageernkt thietbiiiebaeieskr od0eht HddEBSS page

canBQlJ: b%hgeiégﬁﬁ%degrmggfe%@% th@ &%Qtaﬁéég %@dlrftregmet Protocol

. ref erenci ng the database o nternet Protocol
TAPFHTLPAE ons. Preferred is that the invention be
enbodi ed as a conputer program product in a conputer
r eadabt.e-saedd Wikt othe dendniciyd mg doioeh 8tasPs addd@pater program

product in a computer readable medium for identifying Internet Protocol
addresses, the computer program product comprising: first instructions for
identifying a domain name for a selected page; second instructions for
querving a local data structure of address translations using the domain
name for the page to determine whether an Internet Protocol address is
present for the domain name for the requested page; third instructions,
responsive to identifying the Internet Protocol address using the local
data structure, for regquesting the selected page; fourth instructions,
responsive to an inabllity to identify the Internet Protocol address using

the local data structure, for obtaining the Internet Protocol address from



addresses, the conputer program product conpri sing:

first instructions for identifying a domain nane for
wa@ahessted page; second instructions for quePgI/og2@4/000121

| ocal data structure of address transl ati ons using the

domain nane for the page to®deternine whether an

I nternet Protocol address is present for the donain

nane for the requested page; third instructions,
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requested using an Internet Protocol address returned
fromthe database of Internet Protocol é%nsl ations

i f the |Internet®Protoeor addreds 18 Prog in the

dat abase of Internet Protocol translations. The
I enDb e A Had raemaacmneae I ¥ khi Soreqeed ii8dertta oflefianmdee bkhe
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Figure 1 depicts a pictorial representation of a network of data

processing systems in which the present invention may be implemented;

Figure 2 is a block diagram illustrating a data processing system in

which the present invention may be implemented;



fromreferencing the database of Internet Protocol

transl ati ons. BRI EF DESCRI PTI ON OF THE DRAW NGS A
wee@heessed enbodi ment of the present inventi onP@i/GB20vam00121

be described, by way of exanple only, wth reference

to the acconpanying draw ngS, wherein: Figure 1

depicts a pictorial representation of a network of

data processing systens in which the present

i nﬁ&&éeoﬁ {8y, Q:%d&ﬂ'ﬁ'ﬁ@h%ﬁhng FdleH&?en%s' S %%Vldlng

diagramillustrating a data processi mi
LocthdBE irent RUSIILOR iy G PRt aubrygrred dBbdlhent of
the 20G4£068824ntPCT/ GB2004/ 000121 9 Figure 3 is a diagram
illustrating conmponents used in providing local IP
adqir:. :§e t4r§£15é1| @iév%éré UNEY C&YOQQQ& %s%t%ratﬂn%ﬁggfn%ddomaln

enbodi nent of present 1nvention; I gur

nanes d%cﬁ‘"a‘i”ffd%’i‘ceawb’i}béeg’éeﬁ??é%d FBPO%H‘&HEI%E o) p&Sﬁ%ﬁtn Tavention;
nanmes in accordance with a preferred enbodi nent of the
pr @ggite sNYLNRL FOMichalt Qir g Brok8s A ukb@WohRatpda@tin® a domain name

trag rJt ess dléllgael:()jasfeo;{n u%gg éavl%.mg w:%q.%ng e;;i}eer@?}%dt %}%{&gﬁﬁéﬂtogf the

base I n accor dance a pr nment of
prefept ipyesésti PRYenti on; and Figure 6 is a flowhart of
a process for selectively creating entries in a DNS

traaghad is0ns daiahase: idr é%&@@@%r%él@calxmwf &Fda@ng
entenb()dl rre%ﬁlqtéét h pr ese qﬁ%ventl on. TALLED _  ferred

DESCR PT “EMBAD" W‘?lh réference
erbegifierp tthehe iPgarey, lFY?leF@nl depicts a pictorial

representation of an exenplary network of data

processi Rgrs St PBsdrRpMUnC Br drRCriirehREs efizcrieat Ment

of the present invention nay be inplemented. Network

data processing system 100 is a network of conputers.

| n Wikh crefetmcepref éprew Shdvods mdkewet 1t ferigiegeptctorial
repfégége£ﬂl%a @ﬁnb&dnﬁm%é‘iv%@k Netmed lorodalsandr6e88 A which
one PET 00,0085, LNl IO, 100 Wl 3o aEREID
Netyrf ol aﬁfaceéémﬁu%?%em &QJ‘hriLéci‘ ékft%@?epﬁeqﬂwwﬁs in which the
prefeteardibdatenpr O essimgseystievertion mNet worikeld@ntahy Network

daté %99&199@}%% qrdg,co%l&abnsa% MR rk V!o&e|vﬁr§i§h is the medium used
ni cati on |jnks otlc

er
S0 GO SO BF LTS o b, PACRST SR bR CEAF o b pT e
conijgXed| megthey whtisnoreyerk iata 1D@cessingdeNtennt 00| Fepsk 102
maylﬂx%,ludé-Qom@é'&liﬂs?, atiéh asomnectedel 8sNebmmink cdidn These or

flbgll g@;; JA08., 110, and 112 may be, for exanple,
onal conputers or network conputers. In the

deplcted exanpl e,

In the depicted example, server 104 is connected to network 102 along
with storage unit 106. In addition, clients 108, 110, and 112 are
connected to network 102. These clients 108, 110, and 112 may be, for
example, personal computers or network computers. In the depicted example,
server 104 provides data, such as boot files, operating system images, and
applications to clients 108-112. 1In these examples, server 104 may be a
DNS server and provide translations of domain names into IP addresses for

clients 108, 110, and 112. When acting as a DNS server, server 104

maintains a database of domain names (host names) and their corresponding °

IP addresses. For example, if www.company.com were presented to a DNS
server, the IP address 214.26.68.51 would be returned to the client.
Network data processing system 100 may include additional servers, clients,

and other devices not shown.



server 104 provides data, such as boot files,

operating systemimages, and applications to clients
wae®4/0d8821 | n t hese exanpl es, server 104 nmay bePEI/GBRB4/000121

server and provide translations of domain names into

| P addresses for clients 108, 110, and 112. Wen

acting as a DNS server, server 104 nmaintains a

dat abase of donmi n nanes (host names) and their

co &‘flg gvl}ggg{tn gnvénlglg}g (E)Ergx%sﬁ%é arl: QElp%m&hoﬁf apparatus , and

cy com wer e gr esent e server, . b
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e present I nvention prOV|des an i nproved net hod,
apparatus, and conputer instructions for translating
domai thenaﬂestédlte@ammeadmte@slesiaby poCessigiongyshenokPf| 1s the
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uters, consisfin housand commer
(WAN)oy BigHEnt | lseﬂ%‘??élfi?%%’ﬁl a%ﬁd‘a%‘ﬂ?era%doﬁﬁﬁta& SRVEF eh%ecwral
1imithat or dotethed atizpdanehtsess agespre@bn darerionet wor k dat a
processi ng system 100 al so may be inplenented as a

nugher r%%ege'rfcfeego%ntc tﬁgﬁf of Q%tl‘é@ﬁ K ng mﬁ?stmmg 2 data

examnp anintr area networ
prows&én%rsérat%tlﬁm@ld(wﬁﬁ Whr:icauﬁb@ Breferyef @Hlé%ddmsgt &5 Present
invexanpley aedmpbéneasedn batchptrestsatad sybian 20Q iignaf grample of

a cilté%teémr@m:&engt?clpgstﬂgegt[ 898N, iFANSRL hon. Wth
reference now to Figure 2, a block diagram

illustrating a data processing systemis depicted in
whiDehe tdvecpysdherevetere R98 dinpaars of PpTi@Serm! cPARAERPE on
int &EnREcH MBtBMesdL0budak-8h {HRERSST NYLSysse fthQ&pilSté:m example
empf_o rrgl ]%fo{)&t ogﬂléreg&s %ggi‘?q:te%(:ureséugbckpﬁs %dc%@éra]cgg d‘yrraphlcs

processi ng stem

Por e Eh el TEUTEON RSB Cor e S (PO TPUCH gl Processor
202 anchindiec memey 204 hoaglonhbetedepd dCadlasranpise20@ripkoyedh 8CI

bm&’gq 26913 p@t hﬁﬁd@é@oé‘faﬁ.ﬁbtrﬁ‘e@t UhemasULD 1aSeHeesd alab e
con%,og.ﬁf% gagxflui?ae?crh%l 1&@&) ng%a!’orzzgg?sjérr ér %E: Z'ggglrtloﬁa)]z conr(ljectlons to
ECInfrcalnprroR Y6 264 ke ea@@ﬁhwgéddchperomewt bergogrection or
thrI)LtHhOb!@dILJ.BQboards In the depicted example, local area network (LAN)
adapter 210, small computer system interface (SCSI) host bus adapter 212,
and expansion bus interface 214 are connected to PCI local bus 206 by
direct component connection. In contrast, audio adapter 216, graphics
adapter 218, and audio/video adapter 219 are connected to PCI local bus 206
by add-in boards inserted into expansion slots. Expansion bus interface
214 provides a connection for a keyboard and mouse adapter 220, modem 222,

and additional memory 224. Small computer system interface (SCSI) host bus



bri dge 208. PCl bridge 208 al so may include an
integrated nmenory controller and cache nenory for
w@emamoessor 202. Additional connections to F(]PCBGBMNMmmln

bus 206 may be made through direct conponent

i nterconnection or through l&dd-in boards. In the

depi cted exanple, |ocal area network (LAN) adapter

210, small computer systeminterface (SCSI) host bus
ada&%@pﬁfd‘ pgg\?ldes aa[‘@oﬁ%%%ﬁ_‘éd Q- brﬂ'ﬁfdl MEr hAGR gﬂé @hfe drive 228,

connect ed  ocal bus 206 by direct conponent
andé%hﬁ@%€¥5W?2Fﬂ contrast, audio adapter 216, graphics

adapter 218, and audi o/vi deo adapter 219 are connected
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syst@nké®l ®$rax»éari@u3tmn&ﬂeatssum trhd b setat nspr oee s Sindgructions
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comTe Cia peratin Sstem suc
P \FRUGHES XPSSGRTER FE° 2051 15500E FPEVCr SEo1 tsucﬁl as hard disk

driGoRrpér aniomy Ba lobflettinty iment etbmpro GOAnfim gxeypst emby
prodiGhr &p2Java may run in conjunction with the

operating systemand provide calls to the operating

system from Java prograns or applications executin %

dafhogr oéeaslingry sfstenr20e aryavidl pPracidtadEhelr Kk %fhar dware
in BighrM T ragyet®NBepchtng bAstialtivp mentdtdiont hetbgeriatengl

har&weea;@ feblep&%%ev%ésengs& %eeffatshngea%yéﬂmem (ROM) ,
|cat|ons or rams are @q% g st . like, mav be

o o P e oS R AT 48 TR PSS T 6 dab e SRt iy i 1 Lke: mav

used gadeddititp Fvabn imenbrae Q@4tﬂeoha@we€9tqe®hcmd in Fzgure 2.
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e a? I;L I 15 Qces Yo S U nay Vary

b opoé’ge%lt%ggo%%%%lg & F ar QUar €, LI dh% L8 cn!

ement at’i on. i nt ernal
har dwar e or perlpheral devi ces, such as flash
r ead- andthenmemanyld, ROMs precpssvad erysteror2@0| wetvi be a stand-alone

sysi@rﬂ‘éf)lyﬁlgg&e@m& E@lbogté‘ﬂﬁ.ed%it\h%ﬁt ahd vt he dnl K&ne ﬂﬁb’e RBe network

Nn addition to_or i.n ace_of the hgrd
t 200
l'lliC% 10&1 illl;l]ter;flfaﬁre ﬁs a 8‘1 ﬁxam lotesaéce ?%:Lng system

maYmeeﬁeP@%?@n@ht%éW?énﬁs%‘fStBF‘és@ﬁf* efiti éyhl%ys frpfigured with
ROM afijdl/ be Of ieh erOMUL 1 igpiec essprovddt anqmmcmﬂa Ogneswpsy €ior HApring

ope@a&qtﬂgeé Lxaphes Hdal g R-REeasiPg-syaham 200 my be a
st an ﬁ/one system configured to be bootable w thout

relying on sone type of network communi cation »
i NTeef drRdSted caatuiet heFigremnd end dReEepeseedsingramples are
not S¥ShEeM2QQply architectural limitations. For example, data

processing system 200 also may be a notebook computer or hand held
computer in addition to taking the form of a PDA. Data processing system

200 also may be a kiosk or a Web appliance.

Turning next to Figure 3, a diagram illustrating components used in
providing local IP address translations is depicted in accordance with a
preferred embodiment of the present invention. Client application 300
executes on a client, such as data processing system 200 in Figure 2, and

may request a page from a Web server, such as Web server 302. Web server



may be a personal digital assistant (PDA) device,

which is configured wwth ROM and/or flash ROMin
wW@er@enedsel provi de non-vol atile nmenory for storP@mGB2004/000121

operating systemfiles and/or_ user-generated data. The

depi cted exanple in Figure 2'and above-descri bed

exanples are not neant to inply architectural

limtations. For exanple, data processing system 200
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to GfanshatdwBstfLE. use. in this manner, the next time
the sane page or domain nane is requested, client

application 300 nmay query DNS transl ati ons dat abase
31 j‘utrgh%ret éiapﬁ:rﬁléng on the particular implementation, a user may

specify that selected domain names are never stored or looked for in DNS
translationg database 314. For example, if the user performs a shift
reload command, the local IP address translation may be skipped and the
normal process of loading a page using remote DNS server 304 may be
emploved. Certain domain names or pages may be skipped for various
reasons. For example, an IP address for a domain name may be dynamic,
changing from time to time. In this case, using a local database to
identify the IP address is undesirable. Further, client applica;ion 300
may check to see if the IP addregss for the domain name has been updated.
If such an update has occurred, the appropriate translation in DNS

translationg database 314 may be updated.



whet her the I P address is present. By performng this

| P address translation locally rather than querying
WONB4sensaer 304, tine may be saved with respeRCT/GB2e0wO00121

time needed to send the request and receive a result

from DNS server 304. Such an'ddvantage is especially

evident with respect to dial up connections. Further,

depending on the particular inplenmentation, a user nay
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mayabd omel érgalcky dat aoffiepeakobesOf butis @st t1est dgplsuedioan3oo in
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304 for IP addresses of all of the domai n nanes

stored in DNS transl ati ons database 314. Changes in
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be \}%’e?l oh Sopf'%eSltu%clé’slg iFistT af ngosﬁtﬁs PGP ety have dynamic IP

addresses The local database 1s a database, such as DNS translations
database 314 in Figure 3. Of course, other types of data structures may
be used and qgueried. These data structures may include, for example, a
table or a linked list. The result is received from the local database -
(step 406). A determination is made as to whether the IP address is
present in the result. If the IP address is present in the result, the
page is requested using the returned IP address (step 410) and the process

terminates thereafter.

Referring again to step 408, if the IP address is not present in the

result, the request is sent to the DNS server (step 412). A result



may be inplenented in a client process, such as client
application 300 in Figure 3. The process begi ns by
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cerfiSndtlekent application 300 in Figure 3. In these
illustrations, the client application perforns the

update to the domain name transl ation database.
Turning back to step 508, if a match is absent between the IP

address returned from the DNS server and the current IP address in the
local database, the IP address in the local database is updated with the
new IP address (step 512) with the process then proceeding to step 510 as
described above. The process illustrated in Figure 5 may be performed at -
times in which traffic is low on the Internet. For example, this process
may be performed at 1:00 a.m. in the morning. 2Additionally, this process
is typically not performed while the user is actively using the data

processing system.



The process begins by selecting a domain nane fromthe
| ocal database (step 500). The DNS server is queried
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Turning back to step 606, if the user does not wish to add the site
to the DNS tranglations database, the process terminates. Further, the

process also terminates if the threshold is not exceeded.

Thus, the preferred and alternative embodiments of present invention
provide an improved method, apparatus, and computer instructions for
locally translating domain names into IP addresses. When a Web page is
requested using a domain name, a local domain name translation databasgse is
queried to see whether the IP address is present. If the IP address for

the domain name is present, the Web page is then requested without having
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2. The method of claim 1 further comprising:
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be excluded from the database.

3. The method of claim 1 or claim 2, further comprising:
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