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(57) ABSTRACT 

The present invention provides a method, a network device 
and a system for allowing for resuming a preceding incom 
plete synchronization session is provided, wherein the pre 
ceding incomplete synchronization session has been inter 
rupted during its performing. In principle the resuming of 
the preceding incomplete synchronization session is based 
on the following operations according to the inventive 
concept. A communication connection for synchronization 
of data between a ?rst and a second device is establishing. 
The ?rst and the second device comprise each a prede?ned 
set of data records to be synchronized. A ?rst and a second 
update identi?er are communicated between the ?rst and the 
second device. The ?rst update identi?er speci?es a preced 
ing complete synchronization session having been per 
formed between them and the second update identi?er 
speci?es a preceding incomplete synchronization session 
having been performed between them. Synchronization 
related information is exchanged between the ?rst and the 

(21) APPL NO: 10/236 010 second device. The herein exchanged synchronization 
’ related information comprises that part of synchronization 

(22) Filed; Sep_ 3, 2002 related information which has not been exchanged during 
the preceding incomplete synchronization session. Data in 

Publication Classi?cation the ?rst device and the second device is synchronized in 
accordance with the exchanged synchronization related 

(51) Int. Cl.7 .......................... .. G06F 15/16; G06F 17/30 information. The contents of the ?rst update identi?er is 
(52) US. Cl. .......................................... .. 709/253; 707/204 updated with the contents of the second update identi?er. 
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METHOD, DEVICE AND SYSTEM FOR 
SYNCHRONIZING OF DATA PROVIDING FOR 

THE HANDLING OF AN INTERRUPTED 
SYNCHRONIZATION PROCESS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method and a 
device, respectively, for synchronizing of data betWeen a 
synchronizing client device and a synchronizing server 
device and further to the respective synchronizing devices. 
More particular, the present invention relates to a method 
and a device for synchronizing of data, respectively, alloW 
ing for improved handling of an interruption of an active 
synchronization process. 

[0003] 2. Description of Related Art 

[0004] The synchronization of data is a Well knoWn con 
cept or technique for users, respectively, having at least tWo 
different electronic devices in use and processing the same 
kind of data With these electronic devices. In general, 
synchronization takes place betWeen a terminal device (e.g., 
a mobile phone) and a server device (e.g., an application in 
a local PC or a dedicated synchronization server). Data from 
terminals, such as portable computers, PDA terminals (per 
sonal digital assistant), mobile phones, mobile stations or 
pagers, can be synchronized With netWorked devices acting 
as synchronization servers being represented by netWorked 
applications, applications of desktop computers or With 
other managing applications of data stores of telecommuni 
cations systems, Wherein the term “data store” should be 
understood as broad as possible, i.e. shall cover arbitrary sets 
of data. In particular data of a calendar, data of contacts, data 
of e-mail applications as Well as data relating to device/ 
application settings and con?gurations are typically syn 
chronized. 

[0005] Synchronization has been based on the use of 
different manufacturer-speci?c protocols Which are incom 
patible. 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 
updated regardless of the terminal and application used. 

[0006] To improve synchronization of application data, a 
language knoWn and referred to as synchronization markup 
language SyncML has been designed, Which is based on the 
extensible markup language (XML). By using a SyncML 
synchronization protocol, Which employs messages in the 
SyncML format, data of any application can be synchro 
nized betWeen netWorked terminals and a netWork server of 
any kind. The SyncML synchronization protocol Works both 
in Wireless and in ?xed netWorks and supports several 
transmission protocols. The above presented SyncML syn 
chronization technology addresses in particular the synchro 
nization of data stores or databases, respectively. 

[0007] Conventionally, a synchronization of data records 
is performed at a distinct point in time in order to harmonize, 
i.e. to bring into correspondence, tWo distinct prede?ned sets 
of data records stored at different storage places, i.e. at 
different synchronizing devices managing and employing 
the storage places, resulting in tWo equivalent sets of data 
records at both storage places at this distinct point in time. 
The synchronization of data records performed at a distinct 
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point in time is further designated as a synchronization 
session. The synchronization of the sets of data records is 
obtained during such a synchronization session by exchang 
ing information, instructions and commands alloWing both 
participating synchronizing devices for modifying their 
stored sets of data records resulting in a harmonization of 
them, Wherein such modi?cation operations comprises add 
ing of data, removing of data, appending data to current data, 
updating of data and the like. The exchange of required 
information and commands is for practical purposes carried 
out by communicating betWeen the synchronizing devices 
one or more messages each containing a distinct subset of 

the total required information, instructions and commands 
necessary to perform the harmonizing at each synchronizing 
devices. Moreover, each of the one or more messages is 
acknoWledged in order to indicate successful operation in 
accordance With its message information contained therein. 

[0008] Basically, synchronization processes as described 
above can be handled and performed in either a full syn 
chronization process also designated as sloW synchroniza 
tion or an incremental synchronization process also desig 
nated as normal or fast synchronization, respectively. During 
a synchronization session performing a full or sloW syn 
chronization process, respectively, all prede?ned sets of data 
records in both participating synchronizing devices are 
harmonized. During a synchronization session performing 
an incremental or fast synchronization process, respectively, 
a point in time of the last completed synchronization session 
is logged in both participating synchronizing devices and in 
case the logged point in time stored in both synchronizing 
devices matches only data records being modi?ed since this 
logged point in time are selected for synchronization all 
other are excluded from the synchronization process. There 
fore, a change log may be maintained by the synchronizing 
devices logging the modi?cation, adding or deleting point of 
time of data records. Alternatively, the modi?cations may be 
determined in another manner such as investigating the 
modi?cation time stamps of the records, if such exist. Both 
synchronization processes, i.e. the so-called sloW and the 
so-called fast (normal) synchronization are de?ned and used 
in the SyncML standard. Further types of synchronization 
processes are available and used but these further synchro 
nization processes can be reduced to the aforementioned 
basic synchronization processes. 

[0009] When a record and/or a group of records has been 
synchronized With the other database, an acknoWledgement 
is sent back to the sender of the record. TWo fundamental 
Ways for handling the acknoWledgements can be imple 
mented in synchronization applications. In the ?rst imple 
mentation each successful synchronization of a data record 
or a batch of data records is acknoWledged and logged by the 
synchronizing devices preferably in such one or more 
change logs. In the second implementation the acknoWl 
edgements are handled at the end of a synchronization 
session, i.e. as soon as both synchronizing devices indicate 
a proper closing of the synchronization session and the 
corresponding employed communication connected. Fur 
ther, the handling of the acknoWledgements at the end of a 
synchronization session and the updating of a point in time 
specifying the last completed synchronization session is 
operated substantially at the same time. In case the synchro 
nization session is carried out in the Way of a sloW synchro 
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nization process taking into account the point in time 
specifying the last completed synchronization session is 
obviously not required. 

[0010] The ?rst implementation primarily addresses syn 
chronization applications used for synchronizing for 
example distributed databases With high-speed connection 
to each other in order to maintain and ensure data integrity. 
In such implementations, the capacity requirements of stor 
ing and maintaining change logs for each data record, the 
requirement of processing capability for processing the 
change logs as Well as the requirement of netWork band 
Width for exchanging necessary acknowledgements are of 
minor importance. In vieW of synchronizing data stored in 
small electronic device such as mobile phones, handhelds, 
personal digital assistants, communicators and the like the 
storage capacity and processing poWer are limited such that 
storing, maintaining and processing of change logs for each 
data record is cumbersome, inef?cient and sometimes not 
even possible. Moreover, the netWork traf?c resulting from 
the required acknowledgements is not acceptable as it is also 
expensive and time-intensive in mobile communication 
environments. 

[0011] The second implementation, Wherein the updating 
of time stamps and handling the acknoWledgements for the 
item is carried out at the end of the session, is suitable for 
use in small electronic devices and supported by the Syn 
cML standard. Nevertheless, this implementation raises the 
problem that an interruption of a currently performed syn 
chronization session is not provided for. The maintaining of 
the synchronization information exchanged during a par 
tially operated synchronization session is not possible since, 
the updating of the time stamps (synchronization anchors) 
and the handling of the acknoWledgements at the end of the 
synchronization session is not achieved due to the interrup 
tion. Even if the acknoWledgements of data items are 
handled during the session, since the time stamps are 
updated only at the end of the session, interruption of a sloW 
synchronization leads to loss of the already processed syn 
chronization information. In both the above cases the syn 
chronization session has to be repeated completely in order 
to ensure data integrity. Depending on the amount of syn 
chronization related information, ie depending on the num 
ber of data records to be synchronized, an even huge number 
of messages are exchanged during a single synchronization 
session normally comprising several synchronization mes 
sages. For example 400 data records of 500 data records may 
have been synchronized during a synchronization session 
and an interruption occurs. In the folloWing synchronization 
session all of the 500 data records have to synchronized 
again independent of Whether the synchronization is oper 
ated as either a fast or a sloW synchronization process. 

SUMMARY OF THE INVENTION 

[0012] The object of the invention is to provide a method 
alloWing for resuming an interrupted synchronization ses 
sion in order to avoid a complete repetition of the interrupted 
synchronization session. The provision for resuming an 
interrupted synchronization session is constructed such that 
neither high storage capacities, high processing poWer, high 
number of interchanged acknoWledgements nor high com 
munication bandWidth are required. The method is suitable 
to be implemented in a small electronic device in an eco 
nomic Way. 
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[0013] According to an embodiment of the invention, a 
method alloWing for resuming a preceding incomplete syn 
chronization session is provided, Wherein the preceding 
incomplete synchronization session has been interrupted 
during its operation. The resuming of the preceding incom 
plete synchronization session is achieved by the folloWing 
operations. 
[0014] A communication connection for synchronization 
of data betWeen a ?rst device and a second device is 
established. The ?rst device and a second device comprise 
each a set of data records to be synchronized. Convention 
ally, data records are organized in a data storage or a 
database maintained by a corresponding application. 

[0015] A ?rst update identi?er and a second identi?er are 
communicated either from the ?rst device to the second 
device or from the second device to the ?rst device. The 
direction of transmission depends on What device indicates 
the resuming of the preceding incomplete synchronization 
session and the direction of the synchronization. The indi 
cating device transmits both identi?ers to the other one. The 
?rst update identi?er speci?es a preceding complete syn 
chronization session having been performed betWeen the 
?rst device and the second device. The ?rst update identi?er 
has been stored in the ?rst device and the second device 
during an initialization of the preceding complete synchro 
nization session. More speci?cally, the value of the identi?er 
is stored, but the name or storage place of the value may vary 
according to the implementation. Commonly, the ?rst update 
identi?er is a time stamp used for logging the initiation time 
of the preceding complete synchronization session. Alterna 
tively, the identi?er can be any numerical value, for example 
a monotonically increasing numeric integer string, a text 
string, or a mixture of these, created in an orderly fashion or 
at least to some degree or part randomly. According to the 
invention, the second update identi?er speci?es a preceding 
incomplete synchronization session having been performed 
betWeen the ?rst device and the second device. The second 
update identi?er has been stored in the ?rst device and the 
second device during an initialization of the preceding 
incomplete synchronization session. Commonly, the second 
update identi?er is analogously also a time stamp or such 
used for indicating the initiation time of the preceding 
synchronization session that Was interrupted. HoWever, in 
the prior art, the behavior and use of the second update 
identi?er is de?ned only during a synchronization session, 
but not after an interruption or a completion of a session. 

[0016] The method according to the present method has 
four steps for synchronizing. A ?rst step includes establish 
ing a communication connection for synchronization of data 
betWeen a ?rst device and a second device each comprising 
a set of data to be synchronized. A second step includes 
transmitting a ?rst update identi?er and a second update 
identi?er, the ?rst update identi?er denoting a preceding 
complete synchronization event having been performed 
betWeen the ?rst device and the second device, a value of the 
?rst update identi?er having been stored at least in the ?rst 
device, the second update identi?er denoting a preceding 
incomplete synchronization event having been started 
betWeen the ?rst device and the second device, a value of the 
second update identi?er having been stored at least in the 
?rst device. A third step includes retrieving or forming an 
indication of data that has been successfully synchronized 
during the preceding incomplete synchronization event. The 
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?rst step includes using the indication, synchronizing data 
that has not been successfully synchronized during the 
preceding incomplete synchronization event; and (4) at least 
in the ?rst device, updating the value of the ?rst update 
identi?er With said value of the second update identi?er. 

[0017] The method may also include a step of transmitting 
additional information relating to the preceding incomplete 
synchronization event and comprising at least one informa 
tion out of a group comprising information about the pre 
ceding incomplete synchronization, and information about 
data successfully synchronized in accordance With received 
synchronization related information. 

[0018] The method may also include a step that is per 
formed in at least one of the ?rst device and the second 
device of comparing, in a ?rst comparison, a value of the 
?rst update identi?er transmitted from the ?rst device With 
a value of the second update identi?er of the ?rst device 
stored in the second device; and of comparing, in a second 
comparison, a value of the second update identi?er trans 
mitted from the ?rst device With a value of the second update 
identi?er of the ?rst device stored in the second device, as 
Well as carrying out at least one of the folloWing options: 

[0019] 1) In case the second comparison yields a 
value of true, a further step of synchronizing data 
betWeen the ?rst device and the second device, the 
data comprising data that has not been eXchanged 
during the preceding incomplete synchronization 
event. 

[0020] 2) In case the second comparison yields a 
value of false, synchronizing data betWeen the ?rst 
device and the second device, the data comprising at 
least data that has been synchronized during the 
preceding incomplete synchronization event. 

[0021] 3) In case the ?rst comparison yields a value 
of false, a further step of synchronizing data betWeen 
the ?rst device and the second device, the data 
comprising data that has been synchronized during 
the preceding complete synchronization event. 

[0022] 4) In case the ?rst comparison yields a value 
of true, a further step of synchronizing data betWeen 
the ?rst device and the second device, the data that 
has not been synchronized during the preceding 
complete synchronization event. 

[0023] The step of establishing a communication connec 
tion for synchronization may include transmitting an initial 
message instructing at least one of the ?rst device and the 
second device to prepare for resuming the preceding incom 
plete synchronization. 
[0024] The synchronization may be based on a synchro 
nization protocol in accordance With the SyncML standard, 
the ?rst update identi?er being a LAST synchronization 
anchor. The second update identi?er may be at least one of 
a NEXT synchronization anchor and a PAUSE synchroni 
zation anchor. Moreover, the additional information relating 
to the preceding incomplete synchronization event may 
include at least one information out of a group of a syn 

chronization event session identi?er (session ID), a synchro 
nization message identi?er (message ID), and one or more 
identi?ers of acknowledged data and their respective data 
store. Moreover still, the additional information has been 
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stored at least in the ?rst device before transmitting the ?rst 
and second update identi?ers. 

[0025] In the method, data has been successfully synchro 
nized if the acknowledgement for the data or the message 
containing the data has been successfully received, and the 
acknowledgement indicates either a positive or a negative 
status of the synchronization of the data or the message. 

[0026] The invention also provides a softWare tool for 
synchronizing, comprising program portions for carrying 
out the steps of the aforementioned method, Wherein the 
softWare tool is for being implemented in a computer 
program for being eXecuted on a processing device, a 
terminal device, a communication terminal device or a 
netWork device, as Well as a computer program or computer 
program product for synchronizing the same. 

[0027] The invention also provides a device for use in a 
netWork and capable of synchronizing data having a storage 
medium, a communication interface, a retrieving or a form 
ing component and an updating component. The storage 
medium has prede?ned sets of data to be synchronized. The 
communication interface establishes a communication con 
nection for synchronization of data to another device for use 
in a netWork, for communicating a ?rst update identi?er and 
a second update identi?er With the other netWork device and 
for exchanging data With the other netWork device. The ?rst 
update identi?er denotes a preceding complete synchroni 
zation event having been performed With the other netWork 
device, the ?rst update identi?er having been stored at least 
in the netWork device. The second update identi?er denotes 
a preceding incomplete synchronization event, the second 
update identi?er having been stored at least in the netWork 
device, Wherein the data comprises at least data that has not 
been synchronized during the preceding incomplete syn 
chronization event. The retrieving or a forming component 
retrieves or forms an indication of data that has been 
synchronized during the preceding incomplete synchroniza 
tion event, the indication having been stored in the netWork 
device. The synchronizing component synchronizes data in 
accordance With the indication. The updating component 
updates contents of the ?rst update identi?er stored With 
contents of the second update identi?er stored. 

[0028] The communication interface may be adapted for 
transmitting supplementary additional information relating 
to the preceding incomplete synchronization event. The 
additional information may include at least one information 
out of a group comprising information about the preceding 
incomplete synchronization, information about a last suc 
cessful exchange of synchronization related information and 
information about data successfully synchronized in accor 
dance With received synchronization related information. 

[0029] The device may also include a component for 
comparing, such that, in a ?rst comparison a value of the ?rst 
update identi?er transmitted from the device With a value of 
the second update identi?er of the device stored in the other 
device, and, in a second comparison, a value of the second 
update identi?er transmitted from the ?rst device With a 
value of the second update identi?er of the device stored in 
the other device. The component for carrying out at least one 
of the aforementioned options discussed above in relation to 
the method. 

[0030] The invention also provides a system for synchro 
nizing, comprising a ?rst netWork device and a second 
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network device, wherein each device includes elements for 
performing steps similar to that discussed above in relation 
to the overall method and device of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] It invention Will be described in greater detail by 
means of embodiments With reference to the accompanying 
draWings, in Which 

[0032] FIG. 1 shoWs a schematic diagram illustrating a set 
of exemplary electronic devices betWeen Which synchroni 
Zation of information is operable; 

[0033] FIG. 2 shoWs a chronological sequence diagram of 
a synchroniZation process comprising several messages 
exchanged betWeen a synchroniZing client device and a 
synchroniZing server device according to an embodiment of 
the invention; 

[0034] FIG. 3a shoWs a chronological sequence diagram 
of a synchroniZation process analogously to FIG. 2 and 
being interrupted or stopped according to an embodiment of 
the invention; 

[0035] FIG. 3b shoWs a chronological sequence diagram 
of a synchroniZation process resuming the interrupted or 
stopped synchroniZation process of FIG. 3a according to an 
embodiment of the invention; 

[0036] FIG. 4 shoWs an excerpt of a XML-coded syn 
chroniZation message in accordance With the synchroniZa 
tion process illustrated in FIG. 3b and according to an 
embodiment of the invention; and 

[0037] FIG. 5 shoWs a schematic block diagram illustrat 
ing components comprised by a synchroniZing client device 
and a synchroniZing server device according to an embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0038] In the folloWing, the embodiments of the invention 
Will be described in the vieW of a system supporting the 
SyncML synchroniZation standard Without limiting the 
invention thereto. Information relating to the SyncML stan 
dard can be obtained from the SyncML Initiative providing 
publicly the full standard documentation. Same or equal 
parts, components and/or operations shoWn in the ?gures 
Will be referred to using the same reference numerals. 

[0039] FIG. 1 shoWs a schematic diagram illustrating a set 
of exemplary electronic devices betWeen Which synchroni 
Zation of information is operable. A certain data store 
content of for example a mobile terminal shall be harmo 
niZed With data store content provided by designated devices 
for example offering a central storage of this data store 
content to be accessible by means of several different mobile 
and/or stationary terminals. Conventionally, mobile termi 
nals act as synchroniZation clients harmoniZing or synchro 
niZing data relating to certain prede?ned applications run 
ning on these synchroniZation clients With the contents of a 
data store or several data stores provided by dedicated server 
devices centrally storing the application related data. FIG. 1 
illustrates a plurality of possible client devices and server 
devices operable With the synchroniZation operation. Typi 
cally, client devices are mobile stations like mobile phones 
17 or personal digital assistants (PDA), mobile computers 
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like notebooks 15, electronic devices storing digital data like 
digital cameras 16 as Well as stationary terminals like 
desktop computers (PC). Further, dedicated synchroniZation 
server devices may be stationary terminals like desktop 
computers 10, dedicated netWork servers 11 eg operating 
their synchroniZation capability as netWorked synchroniZa 
tion applications or even mobile computers like notebooks 
12 eg running synchroniZation server applications. It shall 
be noted that the client device functionality is not limited to 
mobile terminals as described above although the presented 
concept of synchroniZation is described in vieW of mobile 
terminals connected to dedicated serving devices. 

[0040] A corresponding synchroniZation process in accor 
dance With the SyncML protocol standard is established via 
an appropriate logical communication connection. The logi 
cal communication connection is provided by any commu 
nication netWorks in combination With transport protocols to 
Which the synchroniZation protocol is adapted. A suitable 
communication netWork may be a local area netWork (LAN) 
or a Wide area netWork Which may comprise the 
internet and an intranet of a company but also Wire-based 
serial netWorks such as universal serial bus (USB) or stan 
dardiZed serial communication (e.g. RS-232). The partici 
pating synchroniZation devices may be also connected via a 
Wireless communication netWork such as a mobile netWork 
supporting global system for mobile communication (GSM) 
services and/or supporting general packet radio services 
(GPRS), a third generation mobile communication netWork 
such as a universal mobile telecommunication system 

(UMTS) netWork, a Wireless local area netWork (WLAN), 
short range radio communication netWork, such as a Blue 
tooth netWork, Wireless local loop (WLL) or an infrared 
netWork (IrDA). The logical communication connection 
betWeen the participating synchroniZation devices may be 
provided by a single communication netWork of the afore 
mentioned type but also may be provided by several com 
munication netWorks of the aforementioned types intercon 
nected by dedicated netWork routing devices 
interconnecting communication netWorks connections and, 
if necessary, translating betWeen data protocols of the 
respective employed communication netWorks. 

[0041] With respect to the SyncML protocol, standard the 
SyncML synchroniZation protocol, and hence also With 
respect to the SyncML device management protocol stan 
dard, the SyncML device management protocol is imple 
mented on the top of appropriate protocols in accordance 
With the type of employed communication netWork. Appro 
priate protocols on Which top the SyncML synchroniZation 
protocol can be implemented are the hyper text transfer 
protocol (HTTP), the Wireless session protocol (WSP) of the 
Wireless application protocol standard, the object 
exchange protocol (OBEX) used for cable connections, such 
as universal serial bus (USB) or RS-232, for short-range 
radio frequency connections (Bluetooth) or for infrared 
connections (IrDA), the transport control protocol/internet 
protocol (TCP/IP) stack and on top of the transport layer 
service Which is offered by the e-mail protocol (e.g. simple 
mail transfer protocol, SMTP). 

[0042] Transfer at the loWer layer can be performed 
according to the underlying netWork using eg short mes 
sages SMS (short message service) or other signaling type 
transmission methods (eg USSD; unstructured supplemen 
tary service data), circuit-sWitched data calls, packet 
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switched data transfer services as Well as paging message 
service, messages provided via cell broadcast and the like. 

[0043] In the following the term data store shall be under 
stood as broad as possible, i.e. shall cover arbitrary set(s) of 
data provided by data storage(s) to be accessed. In particular, 
the sets of data relate to speci?c applications and may be 
organiZed to meet application speci?c requirements such as 
data of calendar applications, directory applications, contact 
applications (eg vcard applications), e-mail applications 
and the like. Further, the arbitrary set(s) of data can be 
organiZed in one or more databases including data records 
providing data to be accessed. Further the term data store 
shall be understood as covering netWork data services or 
netWorked service(s), respectively, i.e. as covering arbitrary 
set(s) of data provided by netWorked service(s) to be 
accessed similar to data store(s). Conventionally, netWorks 
services are based on data stores having a speci?c service 
related data store content. 

[0044] The folloWing sequence diagrams depict opera 
tional sequences according to embodiments of the methods 
of the present invention. The depicted sequences of opera 
tions are just illustrative and not limiting thereto. Further 
realiZations based on similar or related operational 
sequences are also possible. 

[0045] FIG. 2 shoWs a chronological sequence diagram of 
a synchroniZation process comprising several messages 
exchanged betWeen a synchroniZing client device and a 
synchroniZing server device according to an embodiment of 
the invention. 

[0046] SyncML synchroniZation session are conceptually 
bounded into so called SyncML packages. The SyncML 
packages is simply a conceptual frameWork for one or more 
SyncML messages that are physically exchanged betWeen 
the synchroniZing devices and that are required to convey a 
set of synchroniZation information and commands. Not all 
SyncML packages are involved in any of the types of 
synchroniZation provided by the SyncML standard. The 
eXact number of the SyncML messages depends on the 
amount of information to be conveyed. 

[0047] A coarse overvieW of the SyncML packages is 
described in the folloWing list. Adetailed description can be 
obtained from the SyncML standard documents. 

[0048] Package 0—initiation of the synchroniZation mes 
sage. A client device can receive unsolicited messages, 
so-called “noti?cations” or “alerts”, instructing to cause the 
receiving device to establish a back connecting for initiating 
a synchroniZation session. Note that an identical effect to 
receiving a noti?cation can be caused in other Ways. 

[0049] Package 1—initialiZation from client device to 
server device. One or more initialiZation messages are 

transmitted for eXample comprising: client device informa 
tion (device identi?er etc.), client device properties, client 
authentication, type of synchroniZation, identi?cations of 
databases of Which data records are to be synchroniZed, 
stored LAST anchor, neW NEXT anchor, etc. 

[0050] Package 2—initialiZation from server device to 
client device. One or more initialiZation messages are trans 
mitted for eXample comprising: server device information 
(device identi?er etc.), server device properties, server 
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authentication, response and status information about infor 
mation comprised in one or more client initialiZation mes 

sages. 

[0051] Packages 1 and 2 are part of the initialiZation 
phase. The folloWing packages 3 to 6 are part of the 
synchroniZation phase of the synchroniZation message. 

[0052] Package 3—Client to server synchroniZation. One 
or more client synchroniZation messages are transmitted for 
eXample comprising: client data modi?cations, i.e. any 
changes to the data of the client databases identi?ed in the 
synchroniZation initialiZation, etc. In the case of a fast 
synchroniZation process, only data records that have been 
modi?ed since the previous synchroniZation session (LAST 
anchor) are reported, in the case of a sloW synchroniZation 
process all data records are reported. 

[0053] Package 4—Server to client synchroniZation. One 
or more server synchroniZation messages are transmitted for 
eXample comprising: information about the server’s analysis 
of transmitted client data modi?cations, and also server data 
modi?cations, i.e. any changes to the data of the server 
databases identi?ed in the synchroniZation initialiZation, etc. 
In the case of a fast synchroniZation process, only data 
records that have been modi?ed since the previous synchro 
niZation session (LAST anchor) are reported, in the case of 
a sloW synchroniZation process all data records are reported. 

[0054] Package 5—Data update status, map operation. 
One or more data update status messages are transmitted for 
eXample comprising information about the results of data 
update (synchronization due to server modi?cations), map 
operations (table) for mapping local unique identi?er 
(LUID) and global unique identi?er (GUID), etc. A local 
unique identi?er is an identi?er assigned to a data record and 
being locally unique on the client side, i.e. per device and 
application. The local unique identi?er alloWs for identify 
ing a data record. A global unique identi?er is an identi?er 
assigned to a data record and being locally unique on the 
server side. 

[0055] Package 6—Map acknoWledgement. One or more 
map acknoWledgement messages are transmitted for 
eXample comprising acknoWledgements informing the client 
device of receiving one or more data update status messages 
by the server, etc. 

[0056] A client message in accordance With package 3 
may cause a server response message in accordance With 
package 4 and vice verse depending on the synchroniZation 
information and commands contained in the client message 
or the server message, respectively. 

[0057] Each message of a synchroniZation message con 
tains a session identi?er (session ID) such that the messages 
can be associated to a distinct synchroniZation session. Each 
message contains a message identi?er (message ID) such 
that misalignments of eXchanged messages at the client 
device and at the server device is prevented, respectively. 
Further, each last message of each package type contains a 
?nal indicator to indicate that this is the last one. 

[0058] The synchroniZation process is further distin 
guished by What kind of information (Which data records) is 
to be synchroniZed (a sloW or a fast synchroniZation, i.e. 
total number of data records or only modi?cations since a 
distinct point in time), in Which device(s) (in either the client 



US 2004/0044799 A1 

device or the server device or in both devices) synchroni 
Zation is performed and from Which device synchronization 
is initiated. The type of synchronization can be e. g. tWo-Way 
sync, sloW sync, one-Way sync from client only, refresh sync 
from client only, one-Way sync from server only, refresh 
sync from server only and server alerted sync. 

[0059] The designations of the enumerated types of syn 
chroniZation itself describe the synchroniZation process and 
are easily understandable. A more detailed description ref 
erence is made to the SyncML standard documentation. 

[0060] By Way of eXample, the chronological sequence 
diagram and the synchroniZation process shoWn in Fig.2 are 
based on a fast tWo-Way synchroniZation type, respectively, 
although the scope of the invention is intended to include 
other synchroniZation types. A client 100 synchroniZes With 
the server 110. In accordance With the above description of 
the package sequence, the depicted synchroniZation session 
consists of an initialiZation phase 210 folloWed by the 
synchroniZation phase each comprising several synchroni 
Zation messages. All synchroniZation messages contain a 
same session ID (not depicted). 

[0061] During the initialiZation phase 210 of the client 100 
and server 110, both devices eXchange device information 
(device identi?ers etc.), device properties, device authenti 
cation information. The client 100 further de?nes the type of 
synchroniZation (herein fast tWo-Way synchroniZation type) 
and reports the LAST anchor stored and a NEXT anchor 
neWly de?ned to the server 110. The server 110 compares the 
LAST anchor transmitted by the client 100 With a corre 
sponding value stored in the server 110 stored and conforms 
the LAST anchor and the NEXT anchor if the stored and 
received LAST anchors match to alloW for fast synchroniZ 
ing. The state (content) of the NEXT anchor is unde?ned (by 
the prior art, i.e. the prior art tWo-Way synchroniZation 
process does not provide any particular value for it) in the 
server 110 (indicated by the “?” sign) up to the moment the 
client 100 transmits this neWly de?ned one. If the anchors do 
not match, sloW synchroniZation is alerted to the client 100. 
The information exchange during the initialiZation phase 
210 is illustrated by a ?rst operation 200 referring to an 
client initialiZation message corresponding to a package 1 
message and a second operation 201 referring to an server 
initialiZation message corresponding to a package 2 mes 
sage. Both messages referred to by operations 200 and 201, 
respectively, contain the same message ID 1. 

[0062] After completion of the initialiZation phase 210, 
the client 100 prepares the synchroniZation 211, i.e. identi 
?es the data records modi?ed in accordance With the 
received LAST anchor. A client synchroniZation message 
(package 3 message type) referred to by operation 203 
contains a ?rst batch of client modi?cations, herein ?ve 
modi?cations of a total of ten identi?ed modi?cations. It 
may be noted that client modi?cations include commands 
and/or data content. The commands comprise above all an 
add, update, delete, etc. Which are completed With data 
content to synchroniZe a respective data record. Addition 
ally, this message further contains status information in 
accordance With the previous server initialiZation message. 
The server 110 receives this ?rst client synchroniZation 
message, analyZes the received client modi?cations, solves 
possible con?icts emerging from the client modi?cations 
and processes the client modi?cations (operation 212). A 
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corresponding server synchroniZation message (package 4 
message type) referred to by operation 204 is transmitted to 
the client containing client modi?cation acknoWledgements 
and status information of the analyZe and synchroniZation 
processing. Both the client synchroniZation message 
referred to by operation 203 and the server synchroniZation 
message referred to by operation 204 are identi?able by a 
common message ID, herein message ID 2. It should be 
noted, hoWever, that the message numbering may deviate 
from What has been presented above. Indeed, the only 
purpose to be served by the message numbering is that each 
device has a consistent vieW of the message numbers, i.e., 
the numbering toWards the client and the server do not even 
have to match. 

[0063] AfolloWing client synchroniZation message (pack 
age 3 message type) referred to by an operation 206 contains 
a second batch of client modi?cations, herein remaining ?ve 
modi?cations of ten total identi?ed modi?cations. This 
client synchroniZation message contains additionally a ?nal 
indicator indicating that this is the last client synchroniZation 
message containing client modi?cations. The server 110 
receives this last client synchroniZation message, analyZes 
the received client modi?cations, solves possible con?icts 
emerging from the client modi?cations, processes the client 
modi?cations and due to the ?nal indicator prepares (iden 
ti?ed under consideration of the server’s LAST anchor) 
server modi?cations to be transmitted to the client 100 
(operation 212). A corresponding server synchroniZation 
message (package 4 message type) referred to by an opera 
tion 207 is transmitted to the client containing server modi 
?cations, client modi?cation acknoWledgements and status 
information of the analyZe and synchroniZation processing. 
In accordance With the synchroniZation session depicted in 
FIG. 2, a single server synchroniZation message is suf?cient 
for transmitting all identi?ed server modi?cations to the 
client such that this message additionally contains a ?nal 
indicator. In an operation 214 the client 100 processes the 
received server modi?cations. Both messages referred to by 
operations 206 and 207, respectively, contain the same 
message ID 3. 

[0064] Aclient update status message (package 5 message 
type) referred to by operation 208 is subsequently conveyed 
to the server 110 containing acknoWledge information and 
synchroniZation status information due to the server modi 
?cations and if necessary map operations to the server 110 
processing the data record map table assigning local unique 
identi?ers and global unique identi?ers. Finally and not 
depicted the client update status message may be responded 
by the server 110 With one or more map acknoWledgement 
messages (package 6 message type). 

[0065] Conclusively, the synchroniZation session and the 
communication connection through Which the synchroniZa 
tion messages of this session are communicated are closed. 
In the case Where no error is detected regarding the ?naliZing 
of the synchroniZation session and the communication con 
nection, the content of the NEXT anchor de?ned at the 
beginning of the synchroniZation session stored. This 
assignment is performed at the client 100 in an operation 215 
and at the server in an operation 216 (in fact, the server may 
not call the anchor LAST, but nevertheless, the value stored 
to the anchor is the value of the NEXT anchor sent by the 
client). Thus a folloWing fast synchroniZation process is 
possible. 
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[0066] It is noted that the de?ning of the NEXT anchor at 
the beginning of a synchronization session and the assigning 
of the NEXT anchor content to the LAST anchor after a 
proper ?nalization of the synchronization session prevent 
con?icts due to modi?cation of data records on the client 
side or server side during the synchronization process. It 
may be additionally remarked that the content of the 
depicted LAST anchors and NEXT anchors are just to 
enlighten their usage. For practical purposes the LAST 
anchors and the NEXT anchors are normally composed of or 
derived from a date value and a time value, or they are 
numerical values of other kind. This kind of composing may 
ensure to generate an unambiguous LAST and NEXT 
anchors, respectively. 
[0067] FIG. 3a shoWs a chronological sequence diagram 
of a synchronization process analogously to FIG. 2 and 
being interrupted or stopped according to an embodiment of 
the invention. The synchronization session depicted in FIG. 
3a shall be identical to this one presented With reference to 
FIG. 2, i.e. the initial conditions, the operations 200-204 and 
the operations 210-212 are performed in the same Way. 
Correspondingly, the operations depicted in FIG. 3a and the 
respective operations depicted in FIG. 2 and common With 
FIG. 3a are referenced by the same reference numerals. 

[0068] In FIG. 3a the initialization phase and the corre 
sponding initialization messages of the client 100 and the 
server 110 are omitted. The operation 203 referring to the 
?rst client synchronization message (package 3 type) con 
taining the ?rst 5 of 10 client modi?cations and the operation 
204 referring to the ?rst server synchronization message 
(package 4 message type) is shoWn containing status infor 
mation corresponding to the client modi?cations. 

[0069] In an operation 205 the synchronization is inter 
rupted or stopped. An interruption or stop can be caused due 
to several reasons, for eXample the synchronization session 
is stopped on user interaction, on user initiative, on poWer 
loss of the client 100 or server 110 eg due to lack of battery 
or accumulator capacity, on loss of the communication 
connection eg due to loss of coverage in radio communi 
cation netWorks, due to interference in the communication 
connections only to present a selection of possible reasons. 

[0070] In order to alloW for resuming the synchronization 
session according to an embodiment of the inventive method 
the client 100 and the server 110 log information relating to 
the incomplete synchronization session. This information 
alloWing for resuming the incomplete synchronization ses 
sion comprises at least the LAST anchor and NEXT anchor 
at least in the client 100 Which are logged in both the client 
100 and the server 110. Further, this information can also 
comprise a session ID of the incomplete synchronization 
session, a message ID of the last message properly trans 
mitted and for Which the client 100 has received an acknoWl 
edgement, and one or more unique data record identi?ers, 
i.e. local unique identi?ers or global unique identi?ers of 
data records according to those modi?cations have being 
transmitted and transmissions of those have being acknoWl 
edged during the incomplete synchronization session. 

[0071] Alternatively instead of employing the NEXT 
anchor for logging the point in time at Which the incomplete 
synchronization session has been started a neW anchor, eg 
a PAUSE anchor, is de?ned and employed especially to be 
used for resuming an incomplete synchronization session. In 

Mar. 4, 2004 

the folloWing the inventive concept is described With refer 
ence to the NEXT anchor but not limiting the inventive 
concept thereto. To adapt the description folloWing beloW to 
such a neW PAUSE anchor the term NEXT anchor is simply 
to be replaced by the term PAUSE anchor. 

[0072] FIG. 3b shoWs a chronological sequence diagram 
of a synchronization session carrying on the interrupted or 
stopped incomplete synchronization session of FIG. 3a 
according to an embodiment of the invention. 

[0073] The resuming synchronization session is initiated 
by an operation 250 referring to a neW initialization message 
(package 1 type) comprising an alert command indicating 
the intend of the client 100 to the server 110 so as to resume 
the previous incomplete synchronization session described 
above With reference to FIG. 3a. This neW initialization 
message contains at least the LAST anchor and the NEXT 
anchor Which have been logged in accordance With the 
interruption of the previous incomplete synchronization 
session (operation 205 in FIG. 3a). The server receives these 
LAST anchor and the NEXT anchor from the client and 
compares them With those LAST anchor and the NEXT 
anchor logged by itself. It shall be noted that in comparison 
to the synchronization session presented in FIG. 2 and its 
analogy presented in FIG. 3a the NEXT anchor has a Well 
de?ned state and content on the server side, respectively. 

[0074] At least one of the client 100 and/or the server 110 
may either command, initiate or carry out any one of the 
folloWing four different options depending on Whether either 
the LAST anchors match and/or Whether the NEXT anchors 
match, as folloWs: 

[0075] 1) In case the received and the logged LAST 
anchors and the received and the logged NEXT 
anchors match, the server 110 con?rms the resuming 
of the incomplete synchronization session (resuming 
fast synchronization) by transmitting a server initial 
ization message (package 2 type) referring to opera 
tion 251 and containing at least the LAST anchor and 
NEXT anchor for acknoWledgement. The con?rma 
tion for alloWing for resuming may be based addi 
tionally on further information relating to the incom 
plete synchronization session to be resumed (refer to 
operation 205 in FIG. 3a). For example, the afore 
mentioned logged session ID of the incomplete syn 
chronization session and/or logged a message ID of 
the last message properly transmitted are consulted 
during the examination operation of the logged 
anchors. 

[0076] 2) In case the received and the logged LAST 
anchors match but the received and the logged 
NEXT anchors do not match, a (normal) fast syn 
chronization session in the kind of that presented 
With reference to FIG. 2 is commanded by the 
server. The mismatching NEXT anchors prevent the 
resuming of the incomplete synchronization session 
described With reference to FIG. 3a. 

[0077] 3) In case the received and the logged LAST 
anchors do not match but the received and the logged 
NEXT anchors match, a resuming sloW synchroni 
zation session is commanded by the server. This 
resuming sloW synchronization session is not 
depicted in Fig. 3b. In short, the resuming sloW 
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synchronization session exchanges synchronization 
related information which allow to synchronize all 
data records prede?ned for being synchronized. But 
this synchronization related information is excluded 
from the resuming slow synchronization session 
which has been successfully exchanged and synchro 
nized during the incomplete synchronization session 
shown in FIG. 3a. 

[0078] 4) In case both the received and the logged 
LAST anchors and the received and the logged 
NEXT anchors do not match, neither a resuming fast 
synchronization session nor a resuming slow syn 
chronization session can be initiated. Also a fast 
synchronization is not possible. A complete slow 
synchronization session (as aforementioned; not 
shown in FIG. 3b) comprising the eXchange of all 
data records prede?ned for being synchronized has 
to be performed in order to establish a proper syn 
chronization state between both participating 
devices. 

[0079] The following description is based on the assump 
tion that ?rst case (the received and the logged LAST 
anchors as well as the received and the logged NEXT 
anchors match) is correct. This case is also indicated in the 
FIG. 3b having an illustrating of the state (value) of the 
logged LAST and NEXT anchors of both the client 100 and 
the server 110. The server 110 transmits a server initializa 

tion message (package 2 type) referring to operation 251 and 
containing at least the LAST anchor and NEXT anchor for 
acknowledgement. 
[0080] As described with respect to operation 205 shown 
in FIG. 3a further log information relating to the incomplete 
synchronization session are logged at their interruption. As 
aforementioned this information may comprise at least one 
of a session ID of the incomplete synchronization session, a 
message ID of the last message properly transmitted and one 
or more unique data record identi?ers, i.e. local unique 
identi?ers or global unique identi?ers of data records 
according to those modi?cations have being transmitted and 
transmissions of those have being acknowledged during the 
incomplete synchronization session. It shall be noted that the 
information provided by local unique identi?ers may not be 
sufficient and data base identi?ers may have to be logged 
supplementary to the local unique identi?ers. The combina 
tion of a local unique identi?er and the associated data base 
identi?er enables to determine (unambiguously) a corre 
sponding data record referenced by the local unique identi 
?er. The data base identi?ers may be uniform resource 
locators (URI) as known in the art. 

[0081] The stored LAST anchor, the stored NEXT anchor 
and the stored information relating to the incomplete syn 
chronization session allow for restoring (re-establishing) the 
state of the previous incomplete synchronization session at 
the moment of interruption. This kind of reconstruction 
allows now for generating the messages referred to by the 
operations 206-208 shown in FIG. 2, illustrating a complete 
synchronization session, and missing in FIG. 3a, illustrating 
the same synchronization session but incomplete due to the 
interruption after the transmission of the synchronization 
message referred to by operation 204 (FIG. 2 and FIG. 3a). 

[0082] Both the new client initialization message and the 
server initialization message referred to by operations 250 
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and 251 comprise also information necessary for establish 
ing a synchronization session such as described with refer 
ence to operations 200 and 201 shown in FIG. 2. 

[0083] Herein, it is assumed that the conditions for resum 
ing the incomplete synchronization session are satis?ed and 
the incomplete synchronization session has been recon 
structed which enables the client 100 to carry on according 
to an embodiment of the method of the invention. The client 
synchronization message (package 3 type) referred to by 
operation 252 corresponds to the second client synchroni 
zation message referred to by operation 206 illustrated in 
FIG. 2. The client synchronization message comprises 
accordingly the last 5 of 10 modi?cations and the ?nal 
instructor to indicate that this message is the last client 
synchronization message of the current synchronization 
session. Moreover, the message numbering, i.e. the message 
ID, is adapted to the current resuming synchronization 
session and therefore the client synchronization message in 
FIG. 3b has a message ID 2 subsequent to the previous 
message ID 1 of the initialization messages (referred to by 
operating 250 and operation 251). (It is important to note 
that the scope of the invention is intended to include other 
types of message numbering sessions.) The server 110 
response to the client synchronization device by transmitting 
a server synchronization message (package 3 type) referred 
to by operation 253, corresponding to the second client 
synchronization message referred to by operation 206 illus 
trated in FIG. 2. This server synchronization message con 
tains server modi?cations, client modi?cation acknowledge 
ments and status information of the analyze and 
synchronization processing. In accordance with the synchro 
nization session depicted in FIG. 2, a single server synchro 
nization message is sufficient for transmitting all identi?ed 
the server modi?cations to the client such that this message 
additionally contains a ?nal indicator. Both messages 
referred to by operations 252 and 253, respectively, contain 
the same message ID 2. 

[0084] Aclient update status message (package 5 message 
type) referred to by an operation 254 is subsequently con 
veyed to the server 110 containing acknowledge information 
and synchronization status information due to the server 
modi?cations and if necessary map operations to the server 
110 processing the data record map table assigning local 
unique identi?ers and global unique identi?ers. This client 
update status message corresponds also and accordingly to 
the client update status message referred to by the operation 
208 described with reference to FIG. 2. Finally, although not 
depicted, the client update status message may be responded 
to by the server 110 with one or more map acknowledgement 
messages (package 6 message type). 

[0085] Conclusively, the synchronization session and the 
communication connection through which the synchroniza 
tion messages of this session are communicated are ended. 
In case no error is detected regarding the ?nalizing of the 
synchronization session and the communication connection 
the content NEXT anchor de?ned at the beginning of the 
synchronization session is assigned to the LAST anchor. 
This assignment is performed at the client 100 in an opera 
tion 260 and at the server 110 in an operation 261. Thus a 
following fast synchronization process is operable. It is 
noted that the de?ning of the NEXT anchor at the beginning 
of a synchronization session and the assigning of the NEXT 
anchor content to the LAST anchor after a proper ?naliza 
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tion of the synchronization session prevent con?icts due to 
modi?cation of data records on the client side or server side 
during the synchronization process. It may be additionally 
remarked that the content the depicted LAST anchors and 
NEXT anchors are just to enlighten their usage. For practical 
purposes the LAST anchors and the NEXT anchors are 
normally composed of or derived from a date value and a 
time value. This kind of composing may ensure to generate 
an unambiguous LAST and NEXT anchors, respectively. 

[0086] It shall be further noted that modi?cations on data 
records after an incomplete synchroniZation session and 
before a resuming synchroniZation session are not taken into 
account during the resuming of the incomplete synchroni 
Zation session. The resuming synchroniZation session estab 
lishes a state of the data records or data stores comprising 
them as if the incomplete synchroniZation session had been 
completed successfully. For that reason, the NEXT anchor 
representing a time stamp of a synchroniZation session is not 
updated during an initialiZation of a resuming synchroniZa 
tion session. The modi?cations occurred after an incomplete 
synchroniZation session can be synchroniZed by initiating a 
synchroniZation session after a successful resuming syn 
chroniZation session, especially, a fast synchroniZation ses 
sion can be initiated since the LAST anchor stored in the 
client 100 and the server 110 are updated and valid. 

[0087] The acknowledgements that have been described in 
the context of the embodiments of the invention are to be 
interpreted to be any kind of responses to data received from 
the other end, including either a positive or a negative status 
of the synchroniZation of the data or the message. Typically, 
an acknoWledgement Would con?rm the updating of a 
record, but an acknoWledgement may also carry information 
of an unsuccessful operation, e.g., caused by a non-found 
record. Nevertheless, the handling of such errors is not an 
issue of the invention, but it is left up to the implementation 
to take care of the errors somehoW. HoWever, the occurrence 
of errors should not interfere With the resumption of the 
session, that is, the session should resume at the ?rst 
unacknoWledged data item irrespective of Whether there 
have been errors in the data items before it. 

[0088] FIG. 4 shoWs an excerpt of a XML-coded syn 
chroniZation message in accordance With the synchroniZa 
tion process illustrated in FIG. 3b and according to an 
embodiment of the invention. 

[0089] To insure an easy and interoperable implementa 
tion the industry-standard extensible markup language 
(XML) has been selected for specifying the synchroniZation 
messages that synchroniZe deices and applications (using 
either plain text or the Wireless binary XML, binary tech 
nique employed by Wireless application protocol). SyncML 
has been designed Within the memory capacity of all com 
mon mobile devices both in static code and run-time execu 
tion space. Especially the binary coded extensible markup 
language (WBXML) is generally used for coding data to 
reduce the memory required to store messages and to reduce 
the resources needed to process and to convey this data. 

[0090] The SyncML contains a set of Well-de?ned mes 
sages (as shoWn above) being represented as XML docu 
ments or as multipurpose internet mail extension (MIME) 
entities. The representation speci?cation speci?es an XML 
document type description (DTD) Which alloW the repre 
sentation of all information requires to perform synchroni 
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Zation including data, metadata and commands. The syn 
chroniZation speci?cation speci?es the SyncML messages 
that conform to the DTD in order to alloW a SyncML client 
and SyncML server to exchange additions, deletion, updates 
and other status information. 

[0091] Other DTDs de?ne the representation of informa 
tion on the device (such as memory capacity) and of various 
types of meta-information (such as security credentials). The 
SyncML messages are conceptually based on a container 
concept as de?ned by the representation protocol. The each 
SyncML messages contains a SyncML header section and a 
SyncML body section. The SyncML header contains rout 
ing, session, authentication and message information, 
Whereas the SyncML body section contains various Well 
de?ned synchroniZation data comprising status information 
and synchroniZation commands, each forming a sub-con 
tainer. 

[0092] The XML-based coding presented in FIG. 4 is an 
excerpt of an example plain text coding of a SyncML 
message in accordance With the client synchroniZation mes 
sage referred to by operation 252 described With reference to 
FIG. 3b. The depicted XML-based coding contains the 
SyncML header section extending from line 3 to line 9 and 
the SyncML body section extending from line 10 to line 57. 

[0093] Line 1 and line 2 contain common information on 
the XML-coding employed and the character encoding used 
for textual representation and the SyncML versioning infor 
mation. 

[0094] Each SyncML header contains a document type 
de?nition versioning information (VerDTD, line 4), a Syn 
cML protocol versioning information (VerProto, line 5), a 
session identi?er (SessionID, line 6) valid during one syn 
chroniZation session to assign unambiguous all belonging 
synchroniZation messages thereto and a message identi?er 
(MsgID, line 7) being increased such that each receiving 
synchroniZing device receives subsequently synchroniZation 
messages having increasing message identi?er numerals. 
The aforementioned elements of the SyncML header 
described as example, further optional and obligator ele 
ments are contained in the SyncML header. 

[0095] The SyncML body contains several logical and 
independent subsection. A?rst status information subsection 
extends from line 11 to line 19. This ?rst status information 
subsection relates to the reference addressing of the data 
records to be synchroniZed. In particular, the target reference 
(TargetRef, line 16) de?nes an international mobile equip 
ment identi?er (IMEI) for addressing the client, in this case 
a cellular communication device, Whereas the source refer 
ence (SourceRef, line 17) de?nes a uniform resource iden 
ti?er (URI) for addressing the server, in this case a net 
Worked server device accessible via HTTP (hypertext 
transfer protocol). Further addressing of individual data 
records and data storage is based on this reference address 
information. An arbitrary number of further status informa 
tion subsection can also be comprised Which is indicated by 
the second status information subsection extending from line 
20 to line 22. For example acknoWledgments are coded as 
status information. 

[0096] The SyncML body section contains further a syn 
chroniZation subsection Which is further subdivided. As 
example, a client indicated modi?cation concerning an addi 
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tion of an contact is comprised. Line 26 contains the relative 
addressing path of the contacts database of the client 
Whereas line 29 contains the relative addressing path of the 
contacts database of the server. The relative addressing paths 
are relative to the reference addressing described above. The 
Meta subsection extending from line 31 to line 36 contains 
additional meta-information about the data record (the con 
tact) to be added to the contact database in the server. The 
subsection extending form line 37 to line 51 contains the 
adding instruction and the corresponding contact data con 
tent. In line 40 the data format of the content data in line 46 
to line 48 is de?ned as x-vcard meta-type, Whereas the 
corresponding data contents is contented in line 46 to line 
48. A local unique identi?er (LUID) used for uniquely 
referencing this contact in the client is comprised in line 44. 
An arbitrary number of further synchronization information 
subsection can further be comprised Which is indicated by an 
further synchroniZation information subsection extending 
from line 52 to line 54. 

[0097] The comprised Final instruction in line 56 indicates 
to the server that this example client synchroniZation mes 
sage is the last message containing client modi?cations to be 
reported to the server for synchroniZing. 

[0098] The aforementioned method for resuming an pre 
ceding incomplete synchroniZation session according to an 
embodiment of the invention can be implemented in a client 
device and a server device in various Ways. The folloWing 
implementation is an example implementation being based 
on a SyncML standard implementation in Which compo 
nents have an enhanced functionality and capability in order 
to be additionally adapted to operate in accordance With an 
embodiment of the invention. 

[0099] FIG. 5 shoWs a schematic block diagram illustrat 
ing components comprised by a synchroniZing client device 
and a synchroniZing server device according to an embodi 
ment of the invention. FIG. 5 depicts a server 110 repre 
senting a netWork device offering a netWorked synchroni 
Zation service. The netWorked synchroniZation service is 
represented by one or more server applications 112 and 
corresponding associated one or more data storage compo 
nents 111. One or more server applications 112 provide the 
data synchroniZation With other applications being repre 
sented by one or more client applications 102 of the client 
100 being a netWorked device. The one or more data storage 
components 111 host data records for handling by the one or 
more server applications 112 and hence for synchroniZation 
With the client, Wherein the one or more data storage 
components 111 are for example one or several databases. 
The server 110 and the client 100 are connected over a 
communication netWork transport. A selection of suitable 
communication netWorks for connecting client 100 and 
server 110 has been presented and discussed With reference 
to FIG. 1. 

[0100] The one or more server applications 112 uses a data 
synchroniZation protocol implemented as a synchroniZation 
server engine 113 being a component of or a process on the 
server 110. The data synchroniZation protocol is manifested 
on the communication netWork by client applications 
accessing the provided synchroniZation server netWork ser 
vice and resources, respectively. A synchroniZation server 
agent 115 interfaces and manages the access and the com 
munication of the synchroniZation server engine 113 to the 
netWork and enables communication of data synchroniZa 
tion operations With the client 100 and the one or more client 
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applications 102, respectively. The synchroniZation agent 
115 performs the interfacing and communicating by involv 
ing a synchroniZation interface 116 and a synchroniZation 
adapter 117, Wherein the synchroniZation interface 116 is for 
example an application program interface (API) to the 
synchroniZation adapter 117. The synchroniZation adapter 
117 is a component of or a process on the server 110, 
respectively, Which communicates conceptually With a 
counterpart synchroniZation adapter 107 on the client side. 
The synchroniZation adapter 117 is above all responsible for 
establishing and maintaining netWork communication con 
nections betWeen server 110 and client 100, ie betWeen the 
one or more server applications 112 providing data synchro 
niZation service and the one or more client applications 102 
accessing and employing this data synchroniZation service. 

[0101] On the client side, the one or more client applica 
tions 102 With one or more associated data storage compo 
nents 101 storing data records to be accessible by the one or 
more client applications 102 use a synchroniZation client 
agent 105, the synchroniZation interface 106 and the syn 
chroniZation adapter 107 to access the provided server 
synchroniZation service. The synchroniZation client agent 
105 enables communication of data synchroniZation opera 
tions With the server 110 and the one or more server 
applications 112, respectively. The synchroniZation interface 
106 represents for example analogously an application pro 
gram interface (API) to the synchroniZation adapter 107. 

[0102] The aforementioned method according to an 
embodiment of the invention is included in the above 
presented conceptual component frameWork of the server 
110 and the client 100 for example by implementing one or 
several code sections in the synchroniZation client agent 115 
and the synchroniZation server agent 105, Wherein the one or 
several code sections comprise instructions Which at execu 
tion of them perform an embodiment of the method for 
resuming an incomplete synchroniZation session. This Way 
of implementation ensures that in case of an interruption of 
a synchroniZation session required information for resuming 
this interrupted synchroniZation session are logged or stored 
in the client 100 and the server 110. 

[0103] It Will be obvious for those skilled in the art that as 
the technology advances, the inventive concept can be 
implemented in a different and broader number of Ways. The 
invention and its embodiments are thus not limited to the 
examples described above but may vary Within the scope of 
the claims. 

What is claimed is: 
1. Method for synchroniZing, comprising: 

establishing a communication connection for synchroni 
Zation of data betWeen a ?rst device and a second 
device each comprising a set of data to be synchro 
niZed; 

transmitting a ?rst update identi?er and a second update 
identi?er, said ?rst update identi?er denoting a preced 
ing complete synchroniZation event having been per 
formed betWeen said ?rst device and said second 
device, a value of said ?rst update identi?er having 
been stored at least in said ?rst device, said second 
update identi?er denoting a preceding incomplete syn 
chroniZation event having been started betWeen said 
?rst device and said second device, a value of said 
second update identi?er having been stored at least in 
said ?rst device; 
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retrieving or forming an indication of data that has been 
successfully synchronized during said preceding 
incomplete synchronization event; 

using said indication, synchroniZing data that has not been 
successfully synchroniZed during said preceding 
incomplete synchroniZation event; and 

at least in said ?rst device, updating said value of said ?rst 
update identi?er With said value of said second update 
identi?er. 

2. Method according to claim 1, Wherein the method 
further comprises: 

transmitting additional information relating to said pre 
ceding incomplete synchroniZation event and compris 
ing at least one information out of a group comprising 
information about said preceding incomplete synchro 
niZation, and information about data successfully syn 
chroniZed in accordance With received synchroniZation 
related information. 

3. Method according to claim 1, further comprising: 

in at least one of said ?rst device and said second device: 

in a ?rst comparison, comparing a value of said ?rst 
update identi?er transmitted from the ?rst device 
With a value of the second update identi?er of the 
?rst device stored in the second device; 

in a second comparison, comparing a value of said 
second update identi?er transmitted from the ?rst 
device With a value of the second update identi?er of 
the ?rst device stored in the second device; 

carrying out at least one of the folloWing options: 

in case said second comparison yields a value of true, 
synchroniZing data betWeen said ?rst device and 
said second device, said data comprising data that 
has not been eXchanged during said preceding 
incomplete synchroniZation event; 

in case said second comparison yields a value of 
false, synchroniZing data betWeen said ?rst device 
and said second device, said data comprising at 
least data that has been synchroniZed during said 
preceding incomplete synchroniZation event; 

in case said ?rst comparison yields a value of false, 
synchroniZing data betWeen said ?rst device and 
said second device, said data comprising data that 
has been synchroniZed during said preceding com 
plete synchroniZation event; and 

in case said ?rst comparison yields a value of true: 

synchroniZing data betWeen said ?rst device and said 
second device, said data that has not been synchro 
niZed during said preceding complete synchroniZa 
tion event. 

4. Method according to claim 1, Wherein establishing a 
communication connection for synchroniZation further com 
prises: 

transmitting an initial message instructing at least one of 
said ?rst device and said second device to prepare for 
resuming said preceding incomplete synchroniZation. 

5. Method according to claim 1, Wherein said synchroni 
Zation is based on a synchroniZation protocol in accordance 
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With the SyncML standard, said ?rst update identi?er being 
a LAST synchroniZation anchor. 

6. Method according to claim 5, Wherein said second 
update identi?er is at least one of a NEXT synchroniZation 
anchor and a PAUSE synchroniZation anchor. 

7. Method according to claim 5, Wherein said additional 
information relating to said preceding incomplete synchro 
niZation event comprises at least one information out of a 
group of a synchroniZation event session identi?er (session 
ID), a synchroniZation message identi?er (message ID), and 
one or more identi?ers of acknowledged data and their 
respective data store. 

8. Method according to claim 7, Wherein said additional 
information has been stored at least in said ?rst device 
before transmitting said ?rst and second update identi?ers. 

9. Method according to claim 1, Wherein data has been 
successfully synchroniZed if the acknowledgement for the 
data or the message containing the data has been success 
fully received, Wherein the acknowledgement indicates 
either a positive or a negative status of the synchroniZation 
of the data or the message. 

10. SoftWare tool for synchroniZing, comprising program 
portions for carrying out the operations of the method of 
claim 1, Wherein said softWare tool is for being implemented 
in a computer program for being executed on a processing 
device, a terminal device, a communication terminal device 
or a netWork device. 

11. Computer program for synchroniZing, comprising 
program code sections for carrying out the operations of the 
method of claim 1, Wherein said computer program is for 
being eXecuted on a processing device, a terminal device, a 
communication terminal device or a netWork device. 

12. Computer program product for synchroniZing, said 
computer program product comprising program code sec 
tions stored on a computer readable medium for carrying out 
the method of the method of claim 1, Wherein said computer 
program product is for being eXecuted on a processing 
device, a terminal device, a communication terminal device 
or a netWork device. 

13. A device for use in a netWork and capable of syn 
chroniZing data, comprising: 

a storage medium comprising prede?ned sets of data to be 
synchroniZed; 

a communication interface for establishing a communi 
cation connection for synchroniZation of data to 
another device for use in a netWork, for communicating 
a ?rst update identi?er and a second update identi?er 
With said other netWork device and for exchanging data 
With said other netWork device, 

Wherein said ?rst update identi?er denotes a preceding 
complete synchroniZation event having been per 
formed With said other netWork device, said ?rst 
update identi?er having been stored at least in said 
netWork device, said second update identi?er denot 
ing a preceding incomplete synchroniZation event, 
said second update identi?er having been stored at 
least in said netWork device, 

Wherein said data comprises at least data that has not 
been synchroniZed during said preceding incomplete 
synchroniZation event; 

a retrieving or a forming component for retrieving or 
forming an indication of data that has been synchro 
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nized during said preceding incomplete synchroniza 
tion event, said indication having been stored in said 
network device; 

a synchronizing component for synchronizing of data in 
accordance With said indication; and 

an updating component for updating contents of said ?rst 
update identi?er stored With contents of said second 
update identi?er stored. 

14. A device according to claim 12, Wherein 

said communication interface is adapted for transmitting 
supplementary additional information relating to said 
preceding incomplete synchronization event, 

Wherein said additional information comprises at least one 
information out of a group comprising information 
about said preceding incomplete synchronization, 
information about a last successful exchange of syn 
chronization related information and information about 
data successfully synchronized in accordance With 
received synchronization related information. 

15. A device according to claim 13, further comprising: 

a component for comparing, in a ?rst comparison, a value 
of said ?rst update identi?er transmitted from the 
device With a value of the second update identi?er of 
the device stored in the other device, and for compar 
ing, in a second comparison, a value of said second 
update identi?er transmitted from the ?rst device With 
a value of the second update identi?er of the device 
stored in the other device, said component for carrying 
out at least one of the folloWing options: 

in case said second comparison yields a value of true, 
synchronizing data betWeen said device and said 
other device, said data comprising data that has not 
been exchanged during said preceding incomplete 
synchronization event; 

in case said second comparison yields a value of false, 
synchronizing data betWeen said device and said 
other device, said data comprising at least data that 
has been synchronized during said preceding incom 
plete synchronization event; 

in case said ?rst comparison yields a value of false, 
synchronizing data betWeen said device and said 
other device, said data comprising data that has been 
synchronized during said preceding complete syn 
chronization event; and 

in case said ?rst comparison yields a value of true: 

synchronizing data betWeen said device and said other 
device, said data that has not been synchronized 
during said preceding complete synchronization 
event. 

16. System for synchronizing, comprising a ?rst netWork 
device and a second netWork device, Wherein said ?rst 
netWork device comprises: 

a storage medium comprising prede?ned set of data to be 
synchronized; 

a communication interface for establishing a communi 
cation connection for synchronization of data to said 
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second netWork device for use in a netWork, for com 
municating a ?rst update identi?er and a second update 
identi?er to said second netWork device and for 
exchanging data With said second netWork device; 

a retrieving or a forming component for retrieving or 
forming an indication of data that has been synchro 
nized during said preceding incomplete synchroniza 
tion event, said indication having been stored in said 
?rst netWork device; 

a synchronizing component for synchronizing of data in 
accordance With said indication; and 

an updating component for updating contents of said ?rst 
update identi?er stored With contents of said second 
update identi?er stored; 

Wherein said second netWork device comprises: 

a storage medium comprising prede?ned set of data to 
be synchronized; 

a communication interface for establishing a commu 
nication connection for synchronization of data to 
said ?rst netWork device for use in a netWork, for 
communicating a ?rst update identi?er and a second 
update identi?er to said ?rst netWork device and for 
exchanging data With said ?rst netWork device, said 
second update identi?er and said second update 
identi?er being stored, 

a synchronizing component for synchronizing of data 
in accordance With said indication; 

an updating component for updating contents of said 
?rst update identi?er stored With contents of said 
second update identi?er stored; and 

a component for comparing, in a ?rst comparison, a 
value of said ?rst update identi?er transmitted from 
said ?rst netWork device With a value of said ?rst 
update identi?er stored in said second netWork 
device, and for comparing, in a second comparison, 
a value of said second update identi?er transmitted 
from said ?rst netWork device With a value of said 
second update identi?er stored in the second netWork 
device; 

Wherein said ?rst update identi?er denotes a preceding 
complete synchronization event having been performed 
With said second netWork device, said ?rst update 
identi?er having been stored at least in one netWork 
device, said second update identi?er denoting a pre 
ceding incomplete synchronization event having been 
performed With said second netWork device, said sec 
ond update identi?er having been stored at least in one 
netWork device; and 

Wherein said data comprises at least data that has not been 
synchronized during said preceding incomplete syn 
chronization event in case that said comparing yields 
the same identi?ers, said exchanged information being 
based on said indication. 


