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(57) ABSTRACT 

A system coupled to at least one client system, a system for 
synchronizing a user interface (UI) presentation to be dis 
played to a user of the client system to a UI description 
maintained by the server system, the server system compris 
ing a UI object converter adapted for converting the UI 
description into one or more UI object definitions; storing 
each UI object definition in a document; and, transmitting the 
document to the client system; the client system adapted to 
convert the UI object definitions to UI objects to generate the 
UI presentation. 
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SYNCHRONIZING ACLIENT USER 
INTERFACE WITH A SERVER BACKEND 

CLAIM OF PRIORITY 

0001 Under 35 USC S120, this application is a Continu 
ation application and claims the benefit of priority to U.S. 
patent application Ser. No. 10/917, 181, filed on Aug. 11, 2004 
which claims the benefit of priority under 35 USC S 119 to 
Canadian Application No. 2,438.362, filed Aug. 26, 2003, all 
of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 This invention relates generally to client/server sys 
tems, and more particularly to the synchronization of client 
user interfaces with backend servers. 

BACKGROUND 

0003. In a typical client/server system, client system users 
access an application or service on a server system through a 
network. Electronic commerce (“e-commerce') applications 
are often based on client/server systems and may include 
server administration tools. For example, an electronic store 
maintained on the server of an e-commerce system may be 
accessed via a TCP/IP network by client system users. 
0004 Several methods existenabling users to interact with 
applications stored on a server system using a client system. 
One approach is to download the entire application from the 
server systemand then execute it directly on the client system. 
Unfortunately, there are several shortcomings with this 
approach. For example, any changes to data shared by mul 
tiple client systems would require synchronization. 
0005. A variation on this download approach is to provide 
virtual machine software on the client system. This helps 
assure that the client system will be able to run the down 
loaded application, however, a shortcoming exists in that it is 
difficult to assure that virtual machine software updates are 
consistent across a large number of client platforms. 
0006 Another approach to running applications on a cli 
ent system allows programs and data to remain on the server 
system and for programs to execute on the server with control 
of these programs offered as a service to client systems. This 
approach has its own shortcomings. For example, the Soft 
ware (i.e. client application) necessary to access a service 
may not be available on the client system, or that software 
may be out-of-date. 
0007. With respect to the sending of user interface (“UI”) 
or graphical user interface (“GUI) information to the client 
application from the server application for display to a user, in 
Such a server Software based approach, there are several pos 
sible schemes. In a simple scheme, the server application 
would send to the client application the entire graphical image 
for the UI. Every change to this image made by the server 
application would require the transmission of an updated 
image to the client application. This scheme is obviously 
inefficient and is unsuited for low-bandwidth networks such 
as cellular telephone networks. 
0008. This simple system may be improved by having the 
server communicate only information pertaining to those por 
tions of the graphical image that have been changed. This 
improvement is well-known. A more significant improve 
ment is achieved by replicating within the client application 
the same rendering logic that is used by the server application. 
However, there are shortcomings with these approaches. For 
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example, the client application is completely dependent on 
the server application for all updates. This results in increased 
network usage. Most importantly, this scheme also requires 
that changes in server application Software be synchronized 
with changes in client application software. 
0009. Thus, in a client/server environment, it is often nec 
essary that a client application or UI be synchronized with a 
server application. For example, when the server application 
is updated to a new version or service level, the client appli 
cation or UI will also require updating. The client application 
or UI may also need to include code to detect a new version or 
service level of the server application and conditionally dis 
play a different UI on the client's display screen. 
0010. A need therefore exists for a method of efficiently 
synchronizing a client application or UI with a backend server 
application. Accordingly, a solution that addresses, at least in 
part, the above and other problems is desired. 

SUMMARY 

0011. According to one aspect of the invention there is 
provided, in a server system coupled to at least one client 
system, a method for synchronizing a user interface (UI) 
presentation to be displayed to a user of the client system to a 
UI description maintained by the server system, the method 
comprising the steps of converting the UI description into 
one or more UI object definitions; storing each UI object 
definition in a document; and, transmitting the document to 
the client system; the client system adapted to convert the UI 
object definitions to UI objects to generate the UI presenta 
tion. 
0012 Preferably, the step of transmitting is responsive to a 
request for the UI presentation by one or more of the client 
system and the server system. 
0013 Preferably, the UI object definitions contain data for 
the UI presentation. 
0014 Preferably, the data contains computer executable 
code. 
00.15 Preferably, the data is dynamic data for displaying in 
the UI presentation. 
0016 Preferably, the document is a markup language 
document such as an Extensible Markup Language (XML) 
document. 
0017 Preferably, the UI presentation is a graphical user 
interface (GUI) presentation. 
0018. In accordance with further aspects of the present 
invention there is provided an apparatus such as a server 
system and a client system, a method for adapting these 
systems, as well as articles of manufacture Such as a computer 
readable medium having program instructions recorded 
thereon for practising the method of the invention. 
0019 Advantageously, the present invention allows for 
improvements in the efficiency and flexibility of synchroniz 
ing the update of UI presentations in client/sever systems. For 
example, as the maintenance level or version of product code 
on the server changes, with the present invention it is only 
necessary to update the server side code that builds a docu 
ment describing the UI presentation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. Further features and advantages of the embodiments 
of the present invention will become apparent from the fol 
lowing detailed description, taken in combination with the 
appended drawings, in which: 
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0021 FIG. 1 is a block diagram illustrating an exemplary 
client/server system inaccordance with an embodiment of the 
invention; and, 
0022 FIG. 2 is a flow chart illustrating operations of mod 
ules within the client/server system for synchronizing a client 
user interface with a server backend in accordance with an 
embodiment of the invention. 
0023. It will be noted that throughout the appended draw 
ings, like features are identified by like reference numerals. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0024. The following detailed description of the embodi 
ments of the present invention does not limit the implemen 
tation of the invention to any particular computer program 
ming language. The present invention may be implemented in 
any computer programming language provided that the oper 
ating system (“OS) provides the facilities that may support 
the requirements of the present invention. A preferred 
embodiment is implemented in the JAVATM computer pro 
gramming language (or other computer programming lan 
guages such as the C or C++ computer programming lan 
guages in conjunction with JAVATM). (JAVA and all JAVA 
based trademarks are the trademarks of Sun Microsystems 
Corporation.) Any limitations presented would be a result of 
a particular type of operating system or computer program 
ming language and would not be a limitation of the present 
invention. 
0.025 FIG. 1 is a block diagram illustrating an exemplary 
client/server system 100 in accordance with an embodiment 
of the invention. The client/server system 100 includes a 
server 110 communicating with one or more clients 210 over 
a network 120, such as the Internet. The server 110 which may 
be maintained by a software product supplier or other service 
provider may include a database system 130 for storing and 
accessing user interface (“UI”) information (e.g. UI descrip 
tion 160, UI dynamic data 170, etc.) for one or more clients 
210 and provides transaction and content searching function 
ality. The server 110 and client 210 are adapted to provide UI 
information 160, 170 in accordance with the present inven 
tion. The client 210 may be a personal computer adapted for 
accessing the user interface information presented by the 
server 110 over the network 120. The UI interface informa 
tion includes information pertaining to the format 160 and 
content 170 of the user interfaces to be presented to client 
USCS. 

0026. The server's database system 130 may include a 
database management system (“DBMS) coupled to a data 
base and stored in the memory 140 of the server 110. It will be 
appreciated that the database system 130 may be shipped or 
installed without the database to or by end users. In general, 
the DBMS is adapted to read a query generated by the server 
110 in response to a client request for UI information 160, 170 
Submitted over the network 120. The DBMS then executes 
the query against the database and provides a query result to 
the server 110 for presentation to the client user. It will be 
appreciated that the database system 130 may be stored in the 
memory 140 of the server 110 or stored in a distributed data 
processing system (not shown). 
0027. An example of a suitable DBMS is the DB2TM Uni 
versal Database Management System product sold by 
IBMTM. The DBMS is a software layer interposed between 
the actual database (i.e. the data as stored for use by the CPU 
150 of the server 110) and the users of the system. The DBMS 

Nov. 13, 2008 

is responsible for handling database transactions thus shield 
ing users from the details of any specific computer hardware 
or database implementation. Using relational techniques, the 
DBMS stores, manipulates and retrieves data in the form of 
table-like relations typically defined by a set of columns or 
attributes of data types and a set of rows (i.e. records or tuples) 
of data. The standard database query language for dealing 
with relational databases implemented by most commercial 
DBMSs is the Structured Query Language (SQL). 
0028. The server 110 includes a central processing unit 
(“CPU”) 150 operatively coupled to memory 140, which also 
stores an operating system (not shown) for general manage 
ment of the server system 110. An example of a suitable 
server system 110 is an IBMTM iSeriesTM computer. The 
server 110 includes computer executable programmed 
instructions for directing the server 110 to implement the 
embodiments of the present invention. The programmed 
instructions may be embodied in one or more software mod 
ules resident on the server 110, for example, the UI object 
converter module 180 which will be described below. Alter 
natively, the programmed instructions may be embodied on a 
computer readable medium (such as a CD disk or floppy 
disk), which may be used for transporting the programmed 
instructions to the memory 140 of the server 110. Alterna 
tively, the programmed instructions may be embedded in a 
computer-readable, signal-bearing medium that is uploaded 
to a network 120 by a vendor or supplier of the programmed 
instructions, and this signal-bearing medium may be down 
loaded to the server 110 from the network 120 by end users or 
potential buyers. 
(0029. The CPU 150 of the server 110 is typically coupled 
to one or more devices (not shown) for receiving user queries 
or requests and for presenting the results of the queries or 
requests to users over the network 120. User queries may be 
transformed into a combination of SQL commands for pro 
ducing one or more tables of output data, which may be 
incorporated in one or more UIs or Web pages for presenta 
tion to the user. The CPU 150 is coupled to memory 140 for 
containing programs and data such as base tables or virtual 
tables such as views or derived tables. The memory 140 may 
include a variety of storage devices including internal 
memory and external mass storage typically arranged in a 
hierarchy of storage as understood to those skilled in the art. 
0030. As will also be understood by those skilled in the art, 
the server 110 may include a number of separate servers 
depending on system 100 requirements. For example, the 
server 110 may include separate presentation, application, 
transaction, data, Security, and edge servers. 
0031. Each client 210 includes a central processing unit 
(“CPU”) 250 operatively coupled to memory 240 which also 
stores an operating system (not shown) for general manage 
ment of the client system 210. An example of a suitable client 
system 210 is an IBMTM ThinkPadTM computer. The client 
210 includes computer executable programmed instructions 
for directing the client 210 to implement the embodiments of 
the present invention. The programmed instructions may be 
embodied in one or more software modules resident on the 
client 210, for example, the UI object interpreter module 260 
which will be described below. Alternatively, the pro 
grammed instructions may be embodied on a computer read 
able medium (such as a CD disk or floppy disk), which may be 
used for transporting the programmed instructions to the 
memory 240 of the client 210. Alternatively, the programmed 
instructions may be embedded in a computer-readable, sig 
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nal-bearing medium that is uploaded to a network 120 by a 
Vendor or Supplier of the programmed instructions, and this 
signal-bearing medium may be downloaded to the client 210 
from the network 120 by end users or potential buyers. 
0032. The CPU 250 of the client 210 is typically coupled 
to one or more devices (not shown) for receiving user queries 
or requests and for displaying the results of the queries or 
requests to users on a display screen. Receiving and display 
ing of user queries and results of queries is performed through 
a UI typically presented to the user via a computer screen. The 
CPU 250 is coupled to memory 240 for containing programs 
and data. The memory 240 may include a variety of Storage 
devices including internal memory and external mass storage 
typically arranged in a hierarchy of storage as understood to 
those skilled in the art. 

0033. In accordance with the present invention, the UI to 
be presented to a user via a client 210 is described by server 
side product code 190 in the server 110 with a UI description 
160 and UI dynamic data 170. The product code 190 may be 
an e-commerce and/or database application, for example. The 
UI object converter module 180 in the server 110 redefines the 
UI by breaking the UI into base object components (i.e. UI 
object definitions). These base object components may be 
defined in a document Such as an Extensible Markup Lan 
guage (XML) document 195, for example. This document 
may be provided to the client 210 as described further below 
for rendering the UI. 
0034. As is known, XML is a flexible way to create com 
mon information formats and share both the format and the 
data on the Web and other networks. XML is a formal rec 
ommendation from the World Wide Web Consortium 
(“W3C) and is similar to the Hypertext Markup Language 
(“HTML). An XML document can be processed purely as 
data by a program, it can be stored, or it can be displayed like 
an HTML document. Thus, XML is “extensible” because, 
unlike HTML, the markup symbols are unlimited and self 
defining. In addition, XML markup may appear within an 
HTML page. 
0035 Also known, in object-oriented programming (e.g. 
C++ and JavaTM), an “object' or “instance of a class” is a unit 
of computer executable code for implementing a process or 
task. An object may contain or reference “methods” (also 
computer executable code) and "data” (e.g. variables) gener 
ally shared with other objects in a class of objects. 
0036. At the client 210, an object interpreter module 270 
converts the UI object definitions in the XML document 295 
received from the server 110 over the network 120 into UI 
objects 260 for use by the client 210 to display the actual UI 
presentation 280 to a user. 
0037 For example, consider product code 190 having a UI 
requiring that a JavaTM window be displayed to a user at the 
client 210. According to the present invention, the JavaTM 
objects for the window are defined using an XML document 
295 or similar markup language document. The client UI 
object interpreter module 270 reads the XML document 295 
transmitted over the network 120 from the server 110, breaks 
the document 295 down to construct UI objects 260, and 
generates the JavaTM window UI presentation 280 for display 
to the user. 

0038 Advantageously, the use of an XML document 195, 
295 allows for improved flexibility. For example, it allows for 
the creation of instructions (e.g. instantiating an object, 
invoking a method on an object, etc.), for the creation of 
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operands for these instructions (e.g. object names for method 
parameters, etc.), and for populating by dynamic data 170. 
0039. Another advantage of the present invention is that as 
the maintenance level or version of the product code on the 
server 190 changes, possibly causing a change to the UI 
presentation 280 to be displayed to a user at the client 210, it 
is only necessary to update the server side code (i.e., the UI 
object converter 180) that builds the XML document 195 that 
is sent to the client 210. That is, once the object interpreter 
module 270 is installed on the client 210, no further client side 
updates are required to receive the synchronized server func 
tion. 
0040 FIG. 2 is a flow chart illustrating operations 300 of 
modules within a client/server system 100 for synchronizing 
a client user interface with a backend server in accordance 
with an embodiment of the invention. At step 301, the opera 
tions 300 start. 
0041 At step 302, a request for a UI presentation 280 to be 
displayed on the client 210 is made. This request may be 
initiated either by the user at the client or by the server. 
0042. At step 303, the request is transmitted to the server 
110 where the actual UI description 160 is stored. 
0043. At step 304, the UI description 160, including any 
UI dynamic data 170 to be presented in the display to the user, 
is converted to UI object definitions by the UI object converter 
module 180. 
0044. At step 305, the UI object definitions are incorpo 
rated in an XML document 195 by the UI object converter 
module 180. 
0045. At step 306, the XML document 195 is transmitted 
to the client 210. 
0046. At step 307, the UI object interpreter module 270 on 
the client 210 breaks down the object definitions in the 
received XML document 295 and converts them into UI 
objects 260. 
0047. At step 308, the UI objects 260 are incorporated into 
a UI presentation 280 for display to the user. 
0048. At step 309, user input is collected at the client 210, 
converted into an XML document, and is transmitted to the 
Server 110. 
0049. At step 310, operations 300 end. 
0050. While this invention is primarily discussed as a 
method, a person of ordinary skill in the art understands that 
the apparatus discussed above with reference to a computer 
implemented client/server system may be programmed or 
configured to enable the practice of the method of the inven 
tion. Moreover, an article of manufacture for use with a data 
processing system, Such as a pre-recorded storage device or 
other similar computer readable medium including program 
instructions recorded thereon may direct the data processing 
system to facilitate the practice of the method of the inven 
tion. It is understood that Such apparatus and articles of manu 
facture also come within the scope of the invention. 
0051. The embodiment(s) of the invention described 
above is(are) intended to be exemplary only. The scope of the 
invention is therefore intended to be limited solely by the 
Scope of the appended claims. 

1. A server system coupled to at least one client system for 
synchronizing a user interface (UI) presentation to be dis 
played to a user of said at least one client system to a UI 
description maintained by said server system, said server 
system comprising: 

a UI object converter adapted for: (a) converting said UI 
description into one or more UI object definitions; (b) 
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storing each said UI object definition in a document; 
and, (c) transmitting said document to said at least one 
client system; said at least one client system adapted to 
convert said UI object definitions to UI objects to gen 
erate said UI presentation at said client system in Synch 
with said server system. 

2. The server system of claim 1 wherein said UI object 
converter is further adapted for transmitting said document in 
response to a request for said UI presentation by one or more 
systems, wherein said systems comprise said at least one 
client system and said server System. 

3. The server system of claim 1 wherein said UI object 
definitions contain data for said UI presentation. 

4. The server system of claim 3 wherein said data contains 
computer executable code. 

5. The server system of claim 3 wherein said data is 
dynamic data for displaying in said UI presentation. 

6. The server system of claim 1 wherein said document is a 
markup language document. 

7. The server system of claim 1 wherein said UI presenta 
tion is a graphical user interface (GUI) presentation. 

8. A computer program product having a computer read 
able medium tangibly embodying computer executable code 
for directing a server system coupled to at least one client 
system to synchronize a user interface (UI) presentation to be 
displayed to a user of said at least one client system to a UI 
description maintained by said server system, said computer 
program product comprising: 

code for converting said UI description into one or more UI 
object definitions: 

code for storing each said UI object definition in a docu 
ment; and, 

code for transmitting said document to said at least one 
client system; said at least one client system adapted to 
convert said UI object definitions to UI objects to gen 
erate said UI presentation at said client system in Synch 
with said server system. 

9. The computer program product of claim 8 wherein said 
code for transmitting is responsive to a request for said UI 
presentation by one or more systems, wherein said systems 
comprise said at least one client system and said server sys 
tem. 

10. The computer program product of claim 8 wherein said 
UI object definitions contain data for said UI presentation. 
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11. The computer program product of claim 10 wherein 
said data contains computer executable code. 

12. The computer program product of claim 10 wherein 
said data is dynamic data for displaying in said UI presenta 
tion. 

13. The computer program product of claim 8 wherein said 
document is a markup language document. 

14. The computer program product of claim 8 wherein said 
UI presentation is a graphical user interface (GUI) presenta 
tion. 

15. An article including a computer readable modulated 
carrier signal being usable over a network, and means embed 
ded in the computer readable modulated carrier signal for 
directing a server system coupled to at least one client system 
to synchronize a user interface (UI) presentation to be dis 
played to a user of said at least one client system to a UI 
description maintained by said server system, said article 
comprising: 
means in the medium for converting said UI description 

into one or more UI object definitions; 
means in the medium for storing each said UI object defi 

nition in a document; and, 
means in the medium for transmitting said document to 

said at least one client system; said at least one client 
system adapted to convert said UI object definitions to 
UI objects to generate said UI presentation at said client 
system in Synch with said server system. 

16. The article of claim 15 wherein said means in the 
medium for transmitting is responsive to a request for said UI 
presentation by one or more systems, wherein said systems 
comprise said at least one client system and said server sys 
tem. 

17. The article of claim 15 wherein said UI object defini 
tions contain data for said UI presentation. 

18. The article of claim 17 wherein said data contains 
computer executable code. 

19. The article of claim 17 wherein said data is dynamic 
data for displaying in said UI presentation. 

20. The article of claim 15 wherein said document is a 
markup language document. 

21. The article of claim 15 wherein said UI presentation is 
a graphical user interface (GUI) presentation. 

c c c c c 


