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(57) ABSTRACT 

Client software, enabling a client to run a network based 
application which uses structured data, in which the client 
software comprises: (a) a communication layer to send and 
receive messages over the network; (b) a database layer to 
store, and allow querying of, the structured data; (c) a 
rendering layer which generates, from the structured data in 
the database layer, data for a user interface; wherein the 
client software is self-contained to provide all of the com 
munications, data storage and rendering resources needed to 
run the network based application on the client device. The 
3 Layer System is fully integrated and therefore requires no 
additional client side code to be written. Normally, this level 
of self-containment on the client side does not exist, so that 
a developer wishing to deploy a network based application 
to a client device needs to write client side custom code for 
the user interface. 
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F igure 1 I 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 
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Figure 7 

The AltioLive Deployment Architecture 
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Figure 8 

The Synchronization Engine serves the initial data according to the information associated 
with the View (shown below). 

5 @3 Initial Data 

' g GELCATALOG 

“E GELFORSALE 
g oaurusmucnoms 
“2 W rm: 

95‘: Initial Data no lG?iGS gig} 

Subscribe WATCH_POOL ‘ 

Figure 9 

An example Service Function. 

5 HTTP Sen/ice GET OATr‘kLOB 

Seiiiice gnai?e.‘ Docu’rrieiittwie: 
[cELpATALoo [XML l7 Return 4m 

um; 

I http: I!$(se .server name }: ${se.server .pott }J${se .server .path )com .a?io.elliodb AltioDB URLaigurnent 

I APPID=ROS£ACTION=OET8TARGET=ICATALOG 



Patent Application Publication Jun. 17, 2004 Sheet 9 0f 16 US 2004/0117439 A1 

Figure 10 

This screen view shows the datapool, which is used to get updates of items which the user 
has placed on their watch list. 
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Figure 11 

A NEW_SALE Service Function. 
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Figure 12 
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Figure 13 

This element speci?es the column of the “Select a product” list, including a GET_APPIMG 
image server command. 
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Figure 14 

The system architecture of an Aldo Live application. 
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Figure 15 

The interaction between the Sync Engine and the Application. 
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Figure 16 

When using Altio Live in Dynamic mode it is necessary to change the HTML to re?ect the 
connection to the Sync Engine. Figure 16 shows a typical example of this integration. 
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The Logon process used by the Altio Demonstration applications. 
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CLIENT SOFTWARE ENABLING A CLIENT TO 
RUN A NETWORK BASED APPLICATION 

BACKGROUND TO THE INVENTION 

[0001] 1. Field of the invention 

[0002] This invention relates to client software enabling a 
client to run a network based application. It ?nds particular 
utility in enterprise computing. Anetwork based application 
is any application in which data has to be sent to a client 
device over a network, such as a WAN like the internet or a 
LAN. It includes web applications, back end applications 
and web services. 

[0003] 2. Description of the Prior Art 

[0004] Enterprise computing was originally conducted 
through large mainframe computers. These mainframes 
gave the end-user very limited application functionality, 
displaying only text messages and requiring keyboard 
strokes for every command (for example, there was no 
mouse and none of the richness of today’s desktop applica 
tions like drag and drop, graphing, sorting or personaliZed 
settings). Deployment costs were also very high due to the 
cost of hardware and the lack of skilled computer operators. 

[0005] The evolution to client/server-based computing 
provided much richer functionality. The graphical user inter 
face (GUI) provided end-users a much simpler, more effi 
cient method to interact with applications, but systems still 
proved expensive and difficult to maintain. In theory, appli 
cations would be deployed on the server centrally and 
distributed via the network to each of the clients. But 
business users had different needs of functionality and 
therefore required different applications with unique con 
?gurations. Not only did some information have to be 
personaliZed, but information also had to be retained on the 
desktop. This meant it was not possible to “write once and 
deploy many”. The result was that the end-user got the 
desired rich functionality, but much of the code for the 
business logic for the applications was located on individual 
clients. IT Departments’ budgets ballooned due to high 
support costs and slow implementation times. Rolling out 
new applications—or even minor updates—required a 
unique installation for every PC that required access. 

[0006] The advent of the Internet was supposed to change 
all this. The Internet provided an infrastructure that lent 
itself to the notion of Zero-cost deployment with the promise 
of “write once, run anywhere”. Such a model would sig 
ni?cantly decrease the cost of deploying enterprise systems. 
With the Internet, back-end servers would run the applica 
tion centrally, and all that users required to access the 
application was a browser. There would be no code speci?c 
to the application running on the user’s client. The potential 
this promised to large companies was unprecedented. 

[0007] Despite the enormous potential, the initial technol 
ogy (HTML) used for building and deploying the front-end 
of these new Internet applications was never intended for 
anything more than displaying simple text As companies 
tried to deploy sophisticated business systems over the 
Internet, they soon realiZed that much of the desired func 
tionality they wanted was not feasible. HTML based Web 
Applications did not have true interactivity or access to data 
in real-time. Business users needed to interact with and 
manipulate the data, but mostly what they saw was static 
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page views. Certain solutions were designed to provide a 
more interactive user interface. However, they still used 
variations of HTML resulting in passive documents with 
numerous limitations. 

[0008] Speci?cally, from a technical perspective these 
limitations resulted in: 

[0009] Lack of functionality: No matter how sophis 
ticated the back-end business logic, end-users lost 
the functionality they had come to expect from their 
familiar client/server-based system. Large online 
systems that were deployed severely lacked the rich 
functionality that companies demanded in their 
of?ine systems. While lots of money was spent on 
building these systems, to date they have clearly not 
replaced client/server systems. In fact, very few even 
augment the existing of?ine systems, and in retro 
spect proved to be very expensive IT exercises which 
fell short of their original promise. There have been 
early attempts at providing a richer user interface and 
a more robust connection between the back-end 
servers and the client by using Javascript, DHTML, 
and various plug-ins. However, these solutions 
present expensive development cycles and ongoing 
maintenance, while introducing new security issues 
(see below), and applications that still fall short of 
the desired functionality. 

[0010] Load on back-end Servers: The HTML-based 
Web represents a very inef?cient use of computing 
resources. Publishing HTML’s required page by 
page structure means that as more people log on to 
a system, requests to the database and the application 
server put a strain on these servers. Companies 
needing to scale operations can buy more servers 
with more CPUs to handle the high load, but each 
additional processor not only costs a lot but may also 
affect the license cost of all the various software 
packages running on the server. 

[0011] Security Concerns: Companies are concerned 
that data pushed beyond corporate ?rewalls onto the 
Internet is open to unauthoriZed, third-party scrutiny. 
Additionally, there is concern that plug-ins down 
loaded from various Internet applications may con 
tain viruses. Most software companies license their 
software on a per-CPU basis. As companies add 
more CPUs to their servers or add entirely new 

servers, the licensing fee for each piece of software 
increases by a multiple of how many new processors 
are added. 

[0012] Cannot Easily Prototype New Features: Given 
the complexity of developing user interfaces that 
provide adequate functionality and the effort 
required to integrate such solutions to the back-end, 
companies typically do not prototype and roll out 
new features incrementally. Very often, further 
development of these systems is an extensive 
project, which introduces the uncertainty of never 
being fully deployed and used. Because of the effort 
required for each release, many companies shy away 
entirely from going forward on certain projects as 
opposed to rapidly developing incremental pieces to 
see what parts work. 
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[0013] From a business manager’s perspective, these limi 
tations meant 

[0014] Inadequate Systems for Doing Business: Cli 
ent/server-based systems Were expensive, dif?cult to 
build and deploy and not accessible outside of the 
enterprise. HoWever, they do provide the function 
ality needed to actually do business, Whether for 
trading ?nancial instruments, managing resources 
and accounts through ERP systems or selling and 
maintaining client relationships through SFA and 
CRM tools. Afraction of these capabilities are avail 
able over the Internet in certain systems, but are far 
from giving the functionality people require to be 
effective. 

[0015] SloW Performance: Sites using HTML force 
users to click and Wait for a response While the 
back-end system processes the information and 
pushes a neW page to the users. This can take a feW 

seconds at best, or tens of seconds, even minutes, at 
Worst Users of these systems simply abandon activi 
ties When they take too long or When connections 
entirely fail. 

[0016] Expensive Development: Building and 
deploying enterprise-level systems over the Internet 
With sophisticated functionality requires a lot of 
custom coding With long and expensive development 
cycles. Most of this Work cannot be leveraged for 
other systems and is a large, one-off expense that 
companies must absorb. 

[0017] Expensive Maintenance: Complex Web sys 
tems contain thousands of lines of code on both the 
back-end (business logic) and the front-end (delivers 
the interface). The connection betWeen the front-end 
and backend also contains thousands of lines of 
custom code Which needs to be debugged and main 
tained. All changes to the code require programmers 
to manually Write neW code and test the functionality 
through staging before going to a live production 
site. 

[0018] Expensive BandWidth: In today’s online sys 
tems, information is presented to users through entire 
Web pages, Which are pushed out to users over the 
netWork. As information changes or transactions are 
completed, users can request neW pages or submit 

pages back to the system. HoWever, every time pages 
are sent across the netWork, companies pay for the 
bandWidth used. As online systems add users and 
these users start to do more activities online, they 
consume more and more bandWidth, and as a result 

costs increase quickly. 

[0019] Mobile Access: As the reach of the Internet 
extends beyond the PC, enabling mobile access (i.e. 
PDAs, Cellular Phones) to business applications is 
becoming a standard business requirement. Current 
solutions for Wireless delivery require separate appli 
cation re-Writes (and expertise) for each device sup 
ported. 

[0020] Hiring and Retraining expensive IT Staff: 
Integration of Web systems With existing of?ine 
systems and the maintenance of more sophisticated 
user interfaces for the Web using Javascript and 
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HTML typically requires armies of programmers, 
burdening the budget of every department, and many 
times putting the overall company’s viability in 
jeopardy. 

[0021] As a result of these challenges experienced to date, 
companies still have limited con?dence in deploying their 
systems through the Web. Re-creating the same feature-rich 
interfaces that existed on client/server-based desktop appli 
cations has proven futile for companies attempting to move 
their systems to the Internet Replicating the performance of 
desktop applications as Well as standardiZing the collabora 
tion and interaction betWeen disparate Web applications has 
been even more complex, expensive, and mostly elusive. 
The massive trade-off in end-user productivity, combined 
With security, scalability and performance concerns, has 
resulted in enterprises running client/server systems in par 
allel With Web-enabled systems, further deepening the cost 
of IT, and still not realiZing most of the bene?ts the Internet 
promised. 
[0022] Hence, even though millions of people ate noW 
using the Internet to look at documents from anyWhere in the 
World, true interactivity to manipulate data is missing, and 
the evolution of the Web into a mainstream business and 
trading environment simply has not happened. 

SUMMARY OF THE PRESENT INVENTION 

[0023] In a ?rst aspect of the invention, there is provided: 

[0024] Client softWare, enabling a client to run a 
netWork based application Which uses structured 
data, in Which the client softWare comprises: 

[0025] (a) a communications layer to send and 
receive messages over the netWork; 

[0026] (b) a database layer to store, and alloW 
querying of, the structured data; 

[0027] (c) a rendering layer Which generates, from 
the structured data in the database layer, data for 
a user interface; 

[0028] Wherein the client softWare is self-contained to 
provide all of the communications, data storage and render 
ing resources needed to run the netWork based application 
on the client device. 

[0029] Prior art approaches to solving the problem of 
deploying netWork based applications to clients (e.g. inter 
active Web based applications) suffer from the extensive 
problems identi?ed in the preceding section. For example, 
they have consistently required programmers to Write client 
based code: Internet ExplorerTM from Microsoft Corp, Red 
mond, USA, includes an XML Document Object Model 
(DOM)—i.e. an XML database Which Will run on the client 
device. But a programmer Wishing to deploy a Web based 
application to a client running the Internet Explorer DOM 
needs to craft J avaScript or other ‘code’ to interpret data in 
the XML DOM and effect changes to a DHTML page in the 
broWser. Alternatively, a programmer might use a tool to 
automatically generate and embed the ‘code’ into the 
DHTML page. In either case, the code is explicity required 
to generate the conversion from XML to user interface. No 
such client side softWare development is needed With the 
present invention because it is a self-contained and complete 
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‘3 Layer System’ providing comprehensive communica 
tions/database/renderer functions. 

[0030] The 3 Layer System is fully integrated and there 
fore requires no additional client side code to be Written. As 
data (‘Application Data’) changes in the Database Layer, it 
automatically communicates With the Rendering Layer 
causing it to update the user interface appropriately. Simi 
larly, any changes to the user interface caused by user 
interaction (eg pushing a button, turning a dial or entering in 
neW information through a keyboard) can cause the Ren 
dering Layer to notify the Database Layer of any changes 
that have taken place. 

[0031] Changes to the Database layer caused by the Ren 
dering Layer can automatically cause the Database Layer to 
contact the Communications Layer and can cause it in turn 
to send messages over a netWork that indicate modi?cations 
to the Application Data on the client. 

[0032] This seamless, integrated and automatic interaction 
betWeen these layers in both directions can be done Without 
the need for traditional programming methods and is inher 
ent to core implementations of the invention. 

[0033] The result is that this invention enables the rapid 
creation and deployment of highly interactive, netWork 
aWare applications Whilst taking ?ll advantage of the rich 
structure Within the application’s data, and Without the need 
or expense of traditional programming approaches. 

[0034] Interaction betWeen the client and the server is 
carried out at the Application Data level betWeen the server 
and the Database Layer via the Communications Layer. The 
server need not even knoW of the existence of a Rendering 
Layer on the client Thus, the 3 Layer System serves to fully 
insulate the user interface of the client device from a server 
hosting the netWork based application. Normally, this level 
of self-containment on the client side does not exist, so that 
a developer Wishing to deploy a netWork based application 
to a client device needs to Write client side custom code for 
the user interface, as in the Internet Explorer example given 
above. Also, in the traditional example, the server Will often 
knoW about the rendering process on the client, and in most 
cases Will generate the combination of Application Data and 
rendering instructions needed to render the information on 
the user interface. 

[0035] The client softWare needs some limited hooks into 
standard resources on the client, namely those necessary for 
it to control the user interface of the client device (eg. a 
screen or a line of LEDS), or provide non-visual functions 
(the term ‘rendering’ should not be construed as implying 
only visual rendering, but to controlling any kind of device 
interface). It needs hooks into standard resources to send and 
receive data over the netWork. In one implementation, the 
client softWare relies on a Java Virtual Machine for this, but 
it can equally be run natively on an operating system; 
because it is self-contained (i.e. contains it’s oWn commu 
nications manager, database and rendering system), porting 
to run on different operating systems is straightforWard. 

[0036] By tightly integrating the major infrastructure com 
ponents needed to support a NetWork Based Application, 
implementations of the invention Will often be signi?cantly 
smaller in siZe and more ef?cient than Were the components 
to be independent. As a result, these implementations are 

Jun. 17, 2004 

suited to run on devices With limited memory and processing 
resources, and/or be deployed automatically at run-time over 
a netWork. 

[0037] In one implementation, the database layer holds, 
independently of the structured Application Data, ‘Con?gu 
ration Data’ Which de?nes hoW that data can be interacted 
With from Within a user interface. Hence, this database is not 
just a record set (i.e. the product generated by a database), 
nor is it simple HTML, in Which data and con?guration data 
are not independent but are, conversely, inseparable. Inde 
pendence leads to a key advantage: the rendering layer 
continuously combines the Con?guration Data and the struc 
tured Application Data (or rather sub-sets of both) at display 
time; Con?guration Data can therefore be changed asyn 
chronously from any user interaction. This independence of 
the Application Data and the Con?guration Data enables the 
server to Which the netWorked client is connected, to interact 
separately for changes to the Application Data and Con?gu 
ration Data, and in many cases restrict its communications 
With the client to changes to the Application Data alone. 

[0038] In one implementation, the structured Application 
Data and the Con?guration Data is provided by a server 
(usually, but not invariably, physically remote from the 
client, a server on the same device as the client is a 

possibility: it could then be a closed system). Normally, the 
user interface of a netWork based application (eg. a Web 
based application) is de?ned by the client—i.e. the look and 
feel of the data and the data displayed at the client is de?ned 
by the client But in this implementation, it is the server 
Which de?nes this user interface; both Application Data and 
Con?guration Data on the client database layer can be 
updated in real time by the server. 

[0039] Changes and additions can be made to the Appli 
cation Data through user interactions With the Rendering 
Layer as an individual change (e.g. pushing a button), or a 
collection of changes (eg. ?lling in a form or setting a group 
of sWitches). 
[0040] Changes to the Application Data can be con?gured 
to apply locally (i.e. not cause an update via the Commu 
nications Layer to the server). This might be used to store 
temporary changes, (eg. should the user Wish to pre-?ll in 
a form but not submit it until some other event has hap 
pened). 
[0041] When Application Data is added or modi?ed at a 
client device (eg. a neW customer name is added to a list of 

customers), it is possible to enforce that the neW name is 
displayed on the client device only once the server has 
processed a request from the client to add the neW customer, 
has veri?ed that the change is alloWed and has sent updating 
data to the client. The updating of the user interface (eg. to 
shoW the neW name) can also be independent of the sub 
mission of the initial request from the client to the server (to 
add the neW customer). In this Way, the user Who initiated 
the change (e.g. entered the neW customer name) receives 
rapid feedback on the validity of that addition or change, 
Whilst the update (eg. to shoW the neW name) is sent from 
the server to the client (and any other client devices Which 
need to knoW of the change) When it is ready for the users 
to see the neW information. Because that updating informa 
tion can be sent to all clients at the same time, this approach 
is particularly useful in environments (e.g. real time price 
feeds for trading ?nancial instruments) Where all users need 






















































































































