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transmission time and the modification time is earlier than the reception time.
20 [0003] Synchronization has been based on the use of different
manufacturer-specific protocols which are incompatible. This restricts the use
of terminal or data types and often causes troubles to the user. In mobile
communication, in particular, it is important that data can be retrieved and up-
dated regardless of the terminal and application used.
25 [0004] To improve synchronization of application data, a language
known as Synchronized Markup Language SyncML, which is based on the
XML (Extensible Markup Language), has been developed. Using a SyncML
synchronization protocol, which employs messages in the SyncML format,
~ data of any application can be synchronized between networked terminals of
30 any kind. The SyncML synchronization protocol functions both in wireless and
in fixed networks and supports several transmission protocols.
[0005] Figure 1 shows an example of synchronization where a mo-
bile station MS functions as the SyncML client terminal and a network server S
functions as the SyncML server. The SyncML synchronization service com-
35 prises first initializing a synchronization session during which e.g. the database
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represents the present synchronization event in respect of the transmitting de-

vice. The devices transmit their anchors to each other during initialization of a

synchronization session so that the Next anchor can be stored after a suc-

25 cessful synchronization session. During the next synchronization the device
can compare the Next anchor stored with the Last anchor received, and if they
match, the device notes that no errors have occurred since the last synchroni-
zation. If the anchors do not match, it is necessary to perform slow synchroni-
zation, for example, where all data units in the databases have to be com-

30 pared with one another. In practice, in slow synchronization the client terminal
transmits all data from the database to be synchronized to the SyncML server,
which analyses field by field the data it has received and the data of another
database to be synchronized, or alternatively replaces all the data of the other
database to be synchronized with the data it has received. In standard

35 SyncML Sync Protocol, version 1.0, December 2000, which defines the
SyncML synchronization protocol, it is stated that the synchronization anchors



SyncM. synchroni zation protocol, it is stated that the synchronization
anchors WO 02/ 086758 PCT/ FI 02/ 00339 3 nust not be updated until the
synchr oniwetnoss7sessi on has finished. [0007] Figure 2 ill eswrai2é4®3i9se of
synchroni zati on anchors. In this exanple the SyncM. client (M5) and the
SyncM. server (S) synchronize twice (synchronization sessions 1 and 2).
The anchor (9.9.2001, 09:09:09 AM of 5 the precedi ng synchroni zation
session (which precedes synchroni zation sgs- sion 1) related to the sane
dat abases is stored in the synchronization server S. This anchor was the
cont ent s of mustnoiche uadatest uniil théreypehwonidatign sgasinndasiinisheédn sessi on and
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port failure can be an error in the transmission connection, for example. The S

can also disconnect the connection immediately after it has received a syn-

chronization message, but the SyncML client can still remain waiting for an
25 acknowledgement from the server. In that case disconnection is a transport

failure from the SyncML client’s point of view. During initialization of the sec-

ond synchronization session the MS transmits a non-updated Last anchor

(9.9.2001, 09:09:09 AM) and a Next anchor (11.11.2001, 11:11:11 AM) to the

server S. The S notes that the Last anchors do not match, and thus it requests
30 refresh, typically slow synchronization.

[0008] The problem related to the SyncML standard is that the up-
date moment of the update identifiers which describe synchronization (syn-
chronization anchor in the SyncML, e.g. a time stamp) has not been defined
accurately. Depending on the manufacturer's application, some devices may

35 update the identifier as soon as synchronization messages have been sent,
whereas others perform this after the connection used for the synchronization



35 update the identifier as soon as synchroni zati on nessages have been
sent, whereas others performthis after the connection used for the
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di sconnected. As described in the exanple of Figure 2, sone devices do not
necessarily update the identifier in an error situation, as a result of

whi ch sl ow synchroni zati ons are perfornmed needl essly. Slow syn-

chroni zations are particularly undesirablg for the user because they take a
lot 5 of tine and typically cause additional data transm ssion costs. The
user may abessiomihas been digoemented.afsotesaibeddinbthenexamplewf Figure 2,
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sequencg®) nugkehization has been performed and after this the transport layer connection
established for synchronization has been ended substantially properly. The
transport layer generally refers to a layer which provides the synchronization
application layer with a reliable logical data transmission connection (not nec-
essarily a protocol of the transport layer according to the OS] model, such as

25 TCP). The transport layer connection has been ended properly when the
handshaking related to ending of a connection has been performed according
to the steps defined in the transport layer standard, after which the devices do
not wait for any transport layer messages from each other. The updated con-
tents of the update identifier are used in the next synchronization event.

30 [0011] The term ‘database’ is to be understood broadly as referring
to a data collection of any data source or data storage that can be updated by
one or more applications. The update identifier is any identifier that is associ-
ated with a synchronization event of databases, typically a sequence number
or a time stamp. The fist update identifier always represents the synchroniza-

35 tion event that precedes the present synchronization event. Update can be



or atime stanp. The fist update identifier always represents the
synchroni za 35 tion event that precedes the present synchronization event.
Updat e cawole/osys®92/ 086758 PCT/ FI 02/ 00339 5 perfornmed by PCEFI@A0SEY an
earlier value with a new value or by using a sequen- tial solution, i.e. by
adding a new value to the earlier values, after which the newest value is
always logically the first update identifier in the next synchroni- zation
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[0016] Figure 3 illustrates a networked system where data of data-

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The invention will be described in greater detail by means of
preferred embodiments with reference to the accompanying drawings, in which
Figure 1 illustrates synchronization according to the SyncML syn-
20  chronization protocol;
Figure 2 illustrates use of synchronization anchors;
Figure 3 illustrates a wireless network and a local area network;
Figure 4 illustrates a method according to a preferred embodiment
of the invention;
25 Figure 5 illustrates a method according to another preferred em-
bodiment of the invention; and
Figure 6 is a signalling chart illustrating signalling events according
to preferred embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

30 [0015] In the following, the preferred embodiment of the invention
will be described in a system supporting the SyncML standard without limiting
the invention thereto.

[0016] Figure 3 illustrates a networked system where data of data-
bases DB and terminals TE can be synchronized. In respect of synchroniza-

35 tion the terminal TE functions as a client device. Figure 3 shows two exam-



bases DB and term nals TE can be synchroni zed. In respect of synchroniza-
35 tion the termnal TE functions as a client device. Figure 3 shows two
exam WO OR00865588 PCT/ FI 02/ 00339 6 pies. In the first on@Crhenéozae
term nals TE, databases DB and synchroni za- tion servers S connected to a
| ocal area network LAN. The term nal TE con- nected to the network LAN
conprises a functionality for comunicating with the devices of the
network LAN, e.g. a network card and soft@are which con 5 trols data
transnission. The | ocal area network LAN can be a |ocal area net- work of
any type anBleshén e fisst enesthere mradeaninglswl En detabases\dB and, syngheniza-
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code exafrut abiweorks MNW )camd thel sqmexsemmpgsejmdmﬁlymﬁw SIIEM, a user inter-
face Ul; SUI, I1/0 means I/O; SI/O for arranging data transmission and a cen-
tral processing unit CPU; SCPU which comprises one or more processors.
The memory MEM; SMEM includes a non-volatile portion of the central proc-
essing unit CPU; SCPU for storing controlling applications and a random ac-
25 cess memory portion for data processing. The memory MEM of the TE (which
in this example is the database to be synchronized) and the memory of the
databases DB store application data which are to be synchronized. A client
agent SA operating according to the invention is preferably implemented by
running a computer program code stored in the memory MEM in the CPU. The
30  synchronization server S also provides a synchronization agent SA and a syn-
chronization block SE according to the invention preferably by running a com-
puter program code stored in the memory SMEM in the SCPU. The computer
program code executable in the central processing unit CPU and SCPU
makes the terminal TE and the synchronization server S implement the inven-
35 tive means. Embodiments of these means are illustrated in Figures 4 and 5.
The computer programs can be obtained via the network and/or stored in



makes the termnal TE and the synchroni zation server S inplenent the inven
35 tive neans. Enbodi nents of these neans are illustrated in Figures 4 and
5. The cwopawed7sgr ograns can be obtained via the networ k Pamdi@/o03vor ed in
WO 02/ 086758 PCT/ FI 02/00339 7 nenory means, such as a floppy disk, CD ROM
or other external menory neans fromwhich they can be | oaded into the
menory MEM SMEM Inte- grated circuits can also be used. [0018] Figure 4
illustrates a synchroni zati on nethod according to an 5 enbodi nent of the

i nvention where the termnal TE initiates synchronization wth the server
S. Wen t heMEeMAyn@eango suelh asyAclierity diskd &t RPM ge othgraextsgaismemagy  VEM

DB), a tranfReine fréewhichn RSt £aM beSloadkahics ird nfdtioREMEMESMERE IStRLVer S
and the TE. F‘%Ee TE r.g?trl eVESZ’s403 the Last anchor updated after the
9 ke Yaed

precedi ng sPIEd GAFYIE Fama tomits menmory MEM and defines 10 403 a
Next anchor, e.g. cfel8] Rigneredblllastrai@dsta spnchfbsization nstdodexstomiirgty sn ar e

typically s S, i anps. . Ih ars._are database:

spbci i & EmBRRRBeR Rhale Rleniol Sy e AR, el P b s Bl 8RR Efomave
been updat with tiikesefFenSs Whehithewe is Nead 4fHctmsychropizectatanifztivei dataand
stores it rard Iwel ' r
VEM The 15PTE (i AEM 045 8 HSHRBORTEIRE CORBENor % dsfibiShed IYZBEDTY
S. The Al ertwegnethengeiver §fandhthendEsdhe TH ririeves 463 the hest aachsy updated
synchroni Zeﬁﬁeﬁt‘h@%ﬂe&édﬁllg@%bhrcﬁﬂféﬂ?fn s8tdich H6t its?lﬁﬁal?n%rx MB®&1 §hél @Bfines

initialjzati ssage also 1 nfor th synchroniLzation server S of the
Lla!t albas t‘f‘i@g(?g?ﬁﬁx‘b NGHATcR-Gh engB'l@ g@/tﬁg'lﬁﬁgm% leavd andextgnchers
fyn_chr ?)lni zalaiwtyﬁiée?ly%mer?ﬁdmgﬁbe{s:bf ﬁ_rﬁef 'smm;?@lm@ aﬁ@hbi@ﬁrwtﬁa‘m%e- .
ica al so_.incl udes au nti.catjon, i nformation and i nfor i on, _on e
servi ces antPel-de- Ao (OIS Wikt the diatg of e dathess congemasdiane hegn
server S reupdated. fThe TEiatsu defines al Nexttamshordes ageshrosizaties andestdlost it
anchor te L Yerd e Cl4d SVEM
o et 1 oy bty IR BoBEEE NerABRDSICRECH A HemdduIRIOf e BVEL
the corit®ent $Edransieitndld aalierdrinigalization messagetethegerpn S. dincoflieraeleon
sessi on st opRMPEEIR Mek¥add (@E%a&l‘%?bﬁbdaﬁ@%'l%ds}rﬂ:ﬁorﬂﬂéﬁ‘}éédfmpfm}e?sﬁas?heCks

Terory. Af T GRONG I BRELANAY. (e AN dreiseacmessage @lsa IeTES e i on
nmessage congyidhrogizatien N@Nerasccﬁfoﬁhﬁ(d@t@bbyéﬁ éﬁé f[?mt% g viflﬁbﬂfa”rgl tb_fll_@e %g a'rll'he
30, ohor (1 BRI EP kT YA B iSRRG R id B hec S ABh: FalcBS
st anps 2Qcor fies pwssage typicallyoalserinclities akthantichtion Mfoaaticrs and drfomatidn t he
Last an-  4n the services and device features supported by the terminal TE.
[0019] The server S receives the client initialization message,

stores the Next anchor temporarily in the random access memory section of

the memory SMEM and retrieves 405 the stored Last anchor from its memory

25 SMEM (which is the contents of the Next anchor of the last/preceding syn-
chronization session stored preferably in the field labelled Last anchor). The S
checks 406 the Last anchor received and the Last anchor retrieved from its
memory. After 407 the check 406 the server S sends a server initialization
message containing the Next anchor (received from the TE) and the Last an-

30 chor (from the memory SMEM of the server S) to the terminal TE, too. The
server initialization message includes information on whether the time stamps
correspond to each other. The TE checks 408 correspondence of the Last an-
chors by comparing the Last anchor received with the Last anchor stored in
the memory MEM.

35 [0020] If both the check 408 carried out by the TE and the check
406 carried out by the S indicate that the Last anchors correspond to each



chors by conparing the Last anchor received wth the Last anchor stored in
the menory MEM 35 [0020] If both the check 408 carried out by the TE and
t he checkwo4@swss ri ed out by the S indicate that the LasPCarneirzan3s39
correspond to each WD 02/ 086758 PCT/FI 02/ 00339 8 other, synchronization
can be initiated 410 in the requested manner, in which case only the data
units nodified after the Last anchor need to be synchro- nized. After
initialization has been finished, the datg of at |east one database DB
defined in initialization of synchronlzatlon and data of the termnal TE

can 5 be syatherosynckdonizatiomeapdiminjtiaied Hdik indheirequested manper, fimmhieh (i n
the case O&aééN% t»hesmgf%hhﬁﬁé £Rbdifidd AP Ry 1L gﬁ %ﬁ@ﬁ%n@é&%g&gsghém&“at ed

in F|gure 1 fications, Serv |cat|on .

synchr oni zaf! ﬁ fr lb@t'%“?g'“'onﬂﬁﬁ Qﬁ?n §‘W§‘e§.’0 the, datan of §§/fﬁasf‘ te@me only

fRef resh synpgf ?@med ireimitiadizbiion Of @ynetronizatioh i @@teveﬁthertbmlnamfreeeém sync
rom seryer, on

er.ver erte C ar S ail ed
descr: ptd onb8rSNNGTTTFe Al ey ABHRIHPOS G, DEe S et d i i
synchr oni zatass ol wo-way syectuenizationjlentployind SysichMid arabsSges Mushated in
Pr ot ocol , | 0. nes the SyncM
synchronl zaFrgﬁrﬁggr((l):thg% %ﬁ%gﬂ g $8NRY\Mast g‘ﬁ’crﬁiﬁ)rs do not match accordi ng
to the conpari- 20 §batymmoﬁawa!momlatloranarebeaghas occurred and all the
data of the database¢ o_wgﬁiggnéynchr oni zation need to be synchronized. After
t he conparison 406 t C ve |nformat|on on unsuccessf ul
synchrotfl zati on or PHENPY EVRE g'enyc liepd @@1Yan initializati on nessage

according to which wasﬁygpﬁbrfmgﬁémqhws started 409. The TE can al so
request slow sync i chors do not cor- 25 respond to each ot her

La
according to the cobﬂ&r‘i"@lﬁﬁyﬁ‘é oM $Rf¥8f OM¥xt it is checked 411 whet her

synchroni zati on hasReéesh syacffrenmsdn@ndniyne transport |ayer connection

noeded aceor di ng t cSENE AT BHISat i on type have been'tr ansf erred bet een
the TE #nd the S (nf021¢Asregannyahnate detaled tdesndpiian ohthe miializationdf t he
f'eV' ces wai g Jrf?én&?tnéﬁ ‘%@?%ﬁdgﬁd"ﬂlérta sgﬂgﬁrrohfzatl% 'lﬂ)"7 referbAge 89l to
Wwo-way synchroni zatlon, for _exa nchroni zat |
the standard SyncML Sync Protocol, vers:on 1.0, December 2000, which de-
fines the SyncML synchronization protocol.
[0022] If the Last anchors do not match according to the compari-
20 son 406 and/or 408, an error has occurred and all the data of the databases
under synchronization need to be synchronized. After the comparison 406 the
S can give information on unsuccessful synchronization or more preferably
send an initialization message according to which slow synchronization is
started 409. The TE can also request slow sync if the Last anchors do not cor-
25 respond to each other according to the comparison 408.

[0023] Next it is checked 411 whether synchronization has been
performed and the transport layer connection ended properly. Synchronization
has been performed after all the data needed according to the synchronization
type have been transferred between the TE and the S (neither has anything to

30 transmit) and neither of the devices waits for an acknowledgement from the
other. In the case of two-way synchronization, for example, synchronization
has been performed when the server S acknowledges (Map Acknowledge-
ment from Server) to the terminal TE that it has received the modifications
made by the TE (Data Update Status Package for Server) and the TE receives

35 the acknowledgement it has been waiting for. The connection has not been

ended properly if, for example, the TE or the S receives an error message, an




has been performed when the server S acknow edges (Map Acknow edge- nent
fromServer) to the termnal TE that it has received the nodifications

made by twe oz@s(7Bat a Update Status Package for Server) an@Criro2iB3ivecei ves
35 the acknowl edgenent it has been waiting for. The connection has not been
ended properly if, for exanple, the TE or the S receives an error nessage,
an WO 02/ 086758 PCT/FI 02/ 00339 9 erroneous transport |ayer nessage or does
not receive the rressage it is wait- ing for (in which case the TE/S can
send an error nessa [ 0024] The SyncM. synchroni zation protocol can be
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20 sponse, and in response to which an acknowledgement message ‘HTTP
status response’ received in the device that transmitted the finish message
has been transmitted, has been transferred between the devices. For exam-
ple, the TE can send a ‘HTTP request’ message which includes the last mes-
sage (Data Update Status Package for Server) to which no acknowledgement

25 is required (i.e. synchronization has been performed). The S responds by
transmitting a ‘HTTP status response’ message, after which it can update 412
the contents of the Last anchor. If the TE receives the last correct ‘HTTP
status response’ message (ok in the HTTP header 200) from the server S, it
can update 412 the contents of the Last anchor.

30 [0026] According to an embodiment, the OBEX protocol is used to
offer the transport layer connection. In that case the connection has been
ended properly when a ‘disconnect’ command in accordance with the OBEX
protocol has been fransferred between the devices and a ‘response’ command
related to the ‘disconnect’ command has been transmitted and received.

35 [0027] According to another embodiment, the WSP protocol is used
to offer the transport layer connection. In that case the connection has been




offer the transport |ayer connection. In that case the connection has been
ended properly when a "disconnect' command in accordance with the OBEX
prot ocol Wa92be@ms t ransferred between the devices and a ' PETHFNAO339comrand
related to the 'disconnect’ conmand has been transmitted and received. 35
[ 0027] According to another enbodi nent, the WSP protocol is used to offer
the transport |ayer connection. In that case the connection has been WO
02/ 086758 PCT/ FI 02/ 00339 10 ended properiy if a "di sconnect request’

nmessage has been transferred be- tween the devices and a "di sconnect
i ndi cati on' ehded RiePeRY i addissonnect Hasest JRAsAe Bgsckeen fisostaieechhe- been
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chor . The TE sends 892978 syreh g”%%@%nphpeééﬁﬁw&n%%iaﬁq%g%@g“eéésﬁo“n
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[0030] Figure 5 illustrates synchronization according to another
embodiment of the invention. When there is need 501 to synchronize data, a
transport layer connection is established 502 between the server S and the
TE. The TE retrieves 503 the Last anchor updated after the preceding syn-
25  chronization session from its memory MEM and determines 503 a Next an-
chor. The TE sends 504 to the server S an initialization message of synchroni-
zation session which comprises the Last and the Next anchor defined. The S
receives the initialization message, stores the Next anchor temporarily and
retrieves 505 the stored Last anchor (which is the contents of the Next anchor
30 of preceding synchronization) from its memory SMEM. The S compares 506
the received Last anchor with the Last anchor it has retrieved from its memory.
If they correspond fo each other, synchronization 507 can be implemented in
the manner requested by the TE and only the data units modified after the
Last anchor need to be synchronized. In that case the S can send an initializa-
35 tion message to the TE, which indicates that synchronization can be carried
out in the requested manner. Even though the S typically always sends the



30 of preceding synchronization) fromits nmenory SMEM The S conpares 506
the received Last anchor with the Last anchor it has retrieved fromits
menory. WO oklggrsg€orrespond to each other, synchroni zati oRCHIFI020@8390e

i npl emented in the manner requested by the TE and only the data units

nodi fied after the Last anchor need to be synchronized. In that case the S
can send an initializa 35 tion message to the TE, which indicates that
synchroni zation can be carried out in th&lrequested manner. Even though
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which case the Next and the Last anchors can be transmitted between all de-
vices. The Last anchor is updated with a new value if synchronization has
been performed between all the devices and the transport layer connections
have been ended properly.

25 [0034] Unlike in Figures 4 and 5, synchronization can also be
started without separate initialization messages. In that case initialization is
performed simultaneously with synchronization. After the synchronization ses-
sion and the transport layer connection have been ended, the Next anchors of
the synchronization session can be updated as the value of the Last anchors

30 in the memory MEM, SMEM, as described above. In that case the number of
messages to be sent during synchronization can be reduced.

[0035] Figure 6 illustrates a signaling chart according to an em-
bodiment of the invention, which resembles synchronization illustrated in Fig-
ure 2. Slow synchronization is not needed in synchronization session 1 be-

35 cause the Last synchronization anchors match, i.e. the Last anchor (9.9.2001,
09:09:09 AM) in the memory of the S corresponds to the received Last anchor.



t he synchroni zati on session can be updated as the value of the Last anchors
30 in the nenory MEM SMEM as descri bed above. In that case the nunber of

nmessages WO bes@eht duri ng synchroni zati on can be reducedPCrFOR303Pi gure 6

illustrates a signaling chart according to an em bodi nent of the

i nvention, which resenbles synchronization illustrated in Fig- ure 2. Slow
synchroni zation is not needed in synchroni zati on session | be 35 cause the
Last synchroni zation anchors match, i.e. §fe Last anchor (9.9.2001,

09:09: 09 AM in the msm)ra/: of the S corresponds to the received Last
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chroni zation fromthe first device to the second device, and a second
update 10 identifier, which is defined by the first device and descri bes

t he presewD o2¢8s75&hr oni zation, storing said second updat e PCagmi2/o0s3®r in the
first device and in the second device, and updating the contents of the
first update identifiers stored in the de- 15 vices with the contents of
sai d second update identifier in the first device and in the second device
i f synchronization has been perfornmed and{@fter this said transport |ayer
connection has been ended substantially properly. 2. A method according to
claim1l1, which further conprises the steps of: 20 conmparing the first

updat e i denfGLAIMS received in the second device with the first updat e

Fequest ed manner | 1 Tt AATPREEEO PG eyR B ORI BUB o RS, Bie Bl [
the first scompdsingdhestepratifier, synchronizing all data units of the

oshases 10, SRR R 15 SRt O 302

to the first stored up | ) od according to claim 2,
whi ch f 1/ t hBYeibaiirstangd a gecene geviceiwhich suaehropizefatabases,st st ored update

it ﬂen]g ifi ter fromt getr§g§?ﬂﬁn%%\viil%@_uﬁd9té Etir?]ér{tiifiéﬁ,}wﬁiéltﬁi i§esttoﬁé?jdépr§%%§ ifghél SO

e first received up identifier w e firs st or ate

dent 11 er TFidroq PER desrEes the Tatoht P iRnigh i gvet BrenfFat Encubad e n
t he :deat e bedeorid tieeice hand patierrmbé i;iahe c/ta‘ldbaé,em?.durmg iﬁri;dmﬂzbﬁm afaynhdi ng
to claiml, £ el P I 14 synchroni zation is
based on a 8@@2‘@6‘@@%’%‘@%&%@%&&5&@%cﬁ%%éﬁaée"{% a&nﬁﬁfcgpgﬁ@z&i@t‘? t he
first ulfbat identifier ivhioh ideiefiged Hy thesfirshehive afd sescrilods the peesent synd t he
second Upda&ﬁréjn%’ﬂibinfi er the Next anchor. 6. A nethod according to claiml1,
wherein 5 said transport |ayer connection is a logical connection in accor-

dance with the HTTPSOFigotail segpnd sndate dderifiertinthgdirst davisetansh im#hke been
ended propegsyond davicslTdhy request’ message has been transferred between

ts? St L'Sr ftesgg\rlllsg.e ﬁgggé%&gf ?e_ coon gnt%eg# tﬁg fﬁgtt uergdastg ?ﬁgﬁtﬁ%rg %%olrg ir(;1 tde ge— HTTP
15  vices with the contents of said second update identifier in the first device and
in the second device if synchronization has been performed and after this said
transport layer connection has been ended substantially properly.
2. A method according to claim 1, which further comprises the steps
of:
20 comparing the first update identifier received in the second device
with the first update identifier stored in the second device,
performing synchronization in the requested manner if the first re-
ceived update identifier corresponds to the first stored update identifier,
synchronizing all data units of the databases if the first received up-
25  date identifier does not correspond to the first stored update identifier.
3. A method according to claim 2, which further comprises the steps
of: |
transmitting the first stored update identifier from the second device
to the first device,
30 comparing also the first received update identifier with the first
stored update identifier in the first device.
4. A method according to claim 1, wherein
the update identifiers indicate the date and time.
5. A method according to claim 1, wherein



10 lated to the "HITP request' nessage has been transmitted and received.

7. A synchroni zation system for synchroni zi ng dat abases conpris- ing a
first dewoazasdsa second devi ce whi ch perform synchroni zaCiramo2amssoar e
arranged to establish a transport |ayer connection between the first device
and 15 the second device for perform ng synchronization, transmt a first
update identifier, which is stored at least in the first device and
describes the | atest synchroni zati on event4the first and the second device
have perforned in the databases, fromthe first device to the second

devi ce during initi&ynchuenigation isshased snia-synchroniaation peajesel agserdiag to

i dentifier, tROSYREID dtandsld, med filst té 'ldé’itlfi@?\ﬂeﬁfg WLQ@@&M%@S&@%

pr esent sync roni zati on store sai tifier, and update
the content§ 'Eﬂ“‘%aﬁ'@“fqrf%weuﬁﬁf&”@q ?l‘ qrg& Bleo&% ACRYe de. vices with
the contents of saié. Aenemddmmmngd@maufmﬁrwhéreﬁ'ynchron| zation has been

perfor and after _f.hi Ld.t Spor er. copnecti on has heen_ended 25
subst am%?al ly pr ope?é'@. ﬁgﬁ%&r&)ﬁ@% gﬂ'i-'é%cftl n'ssﬁs O@Waic%%rlﬂcﬁan B BPYTm 7,
wher ei n t hedaecowithdbeitETR pratocaingad to conpare the first update

dont fi er 1 ecel Vet o 65 botihddioh NleLi htiod \bBe 4 BFrgscond

device, the first an devi ce are arrange m synchroni -
30 zation i Fequest rmegseagehasdessrtransfered thetween éb%lfW%fcﬂQm@l%lﬁédlthérﬂacfl er

corre- Sponéﬁd tqvidee afteF § néﬁr@ﬁ%tlélﬁ’d&i‘idea'ﬂ?w Eiaflis r@épdﬁ%@ Mdszhg Q%Lce

to s roni ze data unit t he

and the ec arrange
dat abas %go %ﬁer Eﬂaﬁ; ng’U%?%‘-iQ? %f% ??‘Fl@ﬂsﬁ'ﬁ@d ABE re%%Y‘?‘ispond to
the first st ored upd@afesyrigbindnikatisn s§Sieth fdx $yHobeomizmg ¢atabasss dekipte-

8758P /| F1L02/ 0 g for_es
Cranspor ¢ 1 0P TEHACY B0 S GortEdecs e PREPTAHRELT B and 8 21 ng
dat abases, apangedér transnmitting a first update identifier and a secoRd
dat i dentifi t er
dovi e during 5 1 neeealesa yaihet (el cOBbRAGT bRt e Al Rylcarad
i denti f1%r the W%ﬁdﬂ%dc%forlmrmlmg synchrepizetiommuni cat i ons deV| ce and
describing the Iat eﬁén&%ﬂfé‘ﬁpﬁ'@p%ia'té’%erﬁ#i%?t\gﬁ@hqstﬁér%‘aomé%‘sﬁmttﬁénﬁrs@'ev' ce

and the ot her devi ce hav at abases sal d second

updat e i den ?Y'P%@n@e@%%qr@ﬁﬁéﬁiaﬁ@eﬁtr syngtyorization gveRt gt firghand the second

device have performed in the databases, from the first device to the second
device during initialization of synchronization and a second update identifier,
20  which is defined by the first device and describes the present synchronization,
store said second update identifier, and
update the contents of the first update identifiers stored in the de-
vices with the contents of said second update identifier if synchronization has
been performed and after this said transport layer connection has been ended
25 substantially properly.
8. A synchronization system according to claim 7, wherein
the second device is arranged to compare the first update identifier
received with the first update identifier stored in the second device,
the first and the second device are arranged to perform synchroni-
30 zation in the requested manner if the first received update identifier corre-
sponds tfo the first stored update identifier, or
the first device and the second device are arranged to synchronize
all data units of the databases if the first received update identifier does not
correspond to the first stored update identifier.
35 9. A telecommunications device comprising



10 nmeans for storing said second update identifier, and neans for updating
the contents of the first update identifier stored in said

t el econmmwDoa8@@ss device with the contents of said seconeCufuel®339
identifier if synchronization has been perfornmed and after this said
transport |ayer connection has been ended substantially properly. 15 10. A
synchroni zati on device conprising neans for establishing a transport |ayer
connection to at |east one other device figr synchroni zi ng databases, neans
for receiving a first update identifier and a second update identifier
fromthe other devi 8ans foiestaplishing Qatfaﬂﬁﬁodfla&‘%@ﬁwdﬁﬁtmﬁooﬂt leggkoRer st

20 update i geydriddvide ﬂﬁ%‘}hbﬁr‘dﬁ%rﬁd{'ﬁai&@a@éé synchronl zation event said
synchroni za tion device e rforned in the

er I cCe nay
2 T o isseib Sismeratinan st coraRorRipnad Besdabsbliimdate
synchr oni zaldemifieneefised oy sﬁid)tele@rammmmsdieumatbethedﬁnéw déwce daridgneans

d | de { f
second tpdafiiagalbh A RER AR i Histiphed Rl By ored At MEider
this said tlralsapbteled:mammcﬂtmst dmncenmdbéescrémgadiheuaixasmsymmrbwzpnoper| y.
11. A synch %QBhtZéénbl Q@ﬁ%ﬁrﬁ&m@&ﬁ%ﬁ{bé\ﬂ%é %pﬁ'tﬁé Bl ddhEE lﬁa@% Derfolghih ihS ®,

means for co fler received
updat e i denthe ﬂatatasgﬁeandrsaj@usecgwcumd@tﬁ jdentigar descriking thapsesent syn-
perform ng gﬁﬂﬁ-{'siéwnzatlon in the manner requested by the other device if
t he flrféj recei ved update |dent|f|er CO@',\ﬁle Bands to the flrst stored

¥

updat e fdentifier, Nson starthg saj sae ateddentifigl 88dof al | dat abases

}f t[le Il rs;I re- 35m:e;aneerd>t r tlﬁg{}%@ggpfdrﬂé odﬂ@éﬂ/regf gé 3&%}1@39 md%btfré@i
irst stored u i dent i ie .

conput er pr%ﬁ%ﬁﬁ%ﬁ?@mq%‘\aﬂ%ﬁed?\ﬂ?% W g'%? E{' I%&BH&M@W ons

devi ce and @enpifies ifngyrechconizatidn ¢1Iasﬂseempe:fbabécé and afier thiglsaabinamspeort i ons

devi ce maki !%, I&Spﬁ@&tf&?ﬂgy'ﬁka%ﬁténg% %giﬁ@ﬂib W1 a transport |ayer

connecti on east one O €vi ce on|2|ng dat abases,
transm19a first udetéSY@@thmzaiwnadﬁVl@e S@@Qﬁ&lngpdat e identifier de- fined

by said tel ecommuni ﬁi’éér@“ﬁ)rc&‘s‘fé&%hi ﬁrla § V ESRnEMIon"® ét"l'e%b%h%
tion of synchronjzat |fo flrst ent i er being store east
in said other device for synchronlzmg da abases

means for receiving a first update identifier and a second update
identifier from the other device during initialization of synchronization, the first
20 update identifier describing the latest synchronization event said synchroniza-
tion device and the other device have performed in the databases, and the
second update identifier describing the present synchronization,
means for storing said second update identifier, and
means for updating the first update identifier with the contents of
25 said second update identifier if synchronization has been performed and after
this said transport layer connection has been ended substantially properly.
11. A synchronization device according to claim 10, which also
comprises
means for comparing the first update identifier received with the first
30 update identifier stored in said synchronization device,
means for performing synchronization in the manner requested by
the other device if the first received update identifier corresponds to the first
stored update identifier, and
means for synchronizing data units of all databases if the first re-
35 ceived update identifier does not correspond to the first stored update identi-
fier.



t el econmuni cati ons device and describing the | atest synchroni zati on event
10 said tel ecommuni cations device and the other device have perforned in

t he dat aWwevemse7asd sai d second update identifier descri bipeg/Fidzéopadesent
synchro- nization, store said second update identifier, and update the
contents of the first update identifier stored in said tele- 15

communi cations device with the contents of said second update identifier if
synchroni zati on has been performed and af1@r this said transport |ayer

connection has been ended substantially properly. 13. A conputer praogram
product | oadabl e i nid PhEOMPRTy PEFOramM pEbist deadakiet inkithe raemery of a

synchr oni zatdl&sorfitnicationg devicy hAl tondristitfa cilieMvhich sse>@catabiah ¢hd n the
synchroni zajion devi ce maklc{ég. t he Eéncnrzal zation. devi c&\ establish a
transport | RRFOTREIMRLALONS qeyics MARNG NG felegpmopunieatiqns device synchr oni zi ng
dat abases, receive esthbtish aufrdasort temiridonaection ta aidean;;cdomm@ﬂte? d@l&dféhi fier
from 25 th | | initialization of synchronization, the
first ug%at gori Qﬂﬁ'ﬁﬁ&’a{ﬂ’@?ag@éﬁgm ng the | atest synchronization event said
synchroni zat i on deviraesmitral firdiespolaite idendifiec anday eepend aipdate identifier de-

dat abases, ghéy =gy it SGHLPIHAG: ﬁ.ﬁ}ﬁ'& .
synchroni zat | onwg?agggg{%g_@%ﬁau%ﬁg%{élt:%géntﬂ:éf@Q%Pldgggéggu rﬁ{pan e IItZ ﬁe
contents of liem®f sypshraniadion, thefitstfupsiate idandifier heing stosgeh-at deasirin £&id on

devi ce W t hidideoragiinfiitons| deats éﬁﬁ@%@cﬁmﬁ%_ttﬁei Readtl syrdhrbhizalioh event
chroni z |0Qﬂigatsé been ﬁerf rmed and af is sai.d transport
S

connect 1%n mHpIcations device gnpq& 3{1%%{%%& 39\_/IC€ have erforrrlleac}/ ?r{ the

databases, and said second update identifier describing the present synchro-
nization,
store said second update identifier, and
update the contents of the first update identifier stored in said tele-
15 communications device with the contents of said second update identifier if
synchronization has been performed and after this said transport layer
connection has been ended substantially properly.
13. A computer program product loadable into the memory of a
computer functioning as a synchronization device and comprising a code
20  which is executable in the synchronization device making the synchronization
device
establish a transport layer connection to at least one other device
for synchronizing databases,
receive a first update identifier and a second update identifier from
25 the other device during initialization of synchronization, the first update identi-
fier describing the latest synchronization event said synchronization device
and the other device have performed in the databases, and the second update
identifier describing the present synchronization,
store the second update identifier, and
30 update the contents of the first update identifier stored in said syn-
chronization device with the contents of said second update identifier if syn-
chronization has been performed and after this said transport layer connection
has been ended substantially properly.



