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Conventions  

Throughout this document, the keywords ñMUSTò, ñMUST NOTò, ñREQUIREDò, ñSHALLò, 
ñSHALL NOTò, ñSHOULDò, ñSHOULD NOTò, ñRECOMMENDEDò, ñMAYò, and 
ñOPTIONALò are to be interpreted as described in [RFC2119]. 
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Abstract 

This Deliverable describes the tools that have been developed in WP 5 to enable LOMS 
Service Providers to easily change the user interfaces for the mobile user. The user 
interfaces on Thin Clients and Medium Rich Clients make use of an abstract description 
language. Therefore the user interface can be rendered on an arbitrary mobile device. The 
rendering is done by software tools that have especially been built for a wide range of 
mobile devices. Further on the Service Provider is able to change the look of the user 
interface with the Service Creation Environment. Some applications that have been 
developed for the LOMS B2C and B2B scenario are introduced at the end of this 
Deliverable. 
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1 Introduction  

User Interfaces and interaction techniques with available hardware on mobile devices 
are in the majority of cases a hardcoded part of a particular application. To allow mob ile 
users the use of created and deployed LOMS services it is essential to offer tools that 
allow the use of services on a wide range of mobile devices. Therefore the user 
interfaces are no longer hardcoded into an application itself but defined in an abstract 
way and stored on a public web portal. Mobile users are thus able to connect to the 
webserver and display the user interface using renderer tools. These tools may be 
implemented on the server itself for displaying the user interface as a browser 
application (Thin Client) or they may be a small standalone application for a mobile 
operating system that connects to the webserver, downloads the user interface 
description and builds the user interface with respect to the device capabilities. This 
approach enables a similar rendering and common look & feel of user interfaces on Thin 
and Medium Rich Clients. The abstract description of the user interfaces, the renderer 
tools, the procedure of consuming services and the use of device hardware for 
interaction and context awareness is described in chapter 2. 

A Service Provider that has deployed some services may want to configure the User 
Interface because he may want to include a logo of his company and further adapt the 
colour scheme of the user interface. Therefore a configuration tool has been developed 
that allows the Service Provider to make changes to the look & feel of the user interface 
of each service. 

 
 
 



ITEA 
Project 04012 

D5.2 - UI Design Methodology 23.06.08 

 

 © LOMS Consortium Page 6 

 

2 Abstract UI description 

To enable the rendering of a mobile User Interface on nearly every mobile device, a 
three stage Client approach was developed in WP5 [01]. Thin Clients are browser based 
and thus displayable on every device that provides a browser to the user. Medium Rich 
Clients are small applications especially built for a custom operating system. Thin and 
Medium Rich Clients make use of an abstract user interface description to provide the 
same Look and Feel of the User Interface to the user. Rich Clients are standalone 
applications that may offer a special, hardcoded User Interface. These clients can be 
built for special use cases using special end devices.  

2.1 CLIENTUI: XML based UI description 

This section describes the XML based UI description language used for LOMS Thin 
Clients and Medium Rich Clients.  

2.1.1 Common layout 

To provide a common layout to the mobile user css is used to describe the look and feel 
of the User Interface. Here background images, color schemes and fonts are defined for 
each region of the user interface. 

The UI layout itself is based on a table structure that can have either 1, 4 or 9 cells. 
Each UI element can thus be rendered in one of the table cells.  Further on there are 
always two headlines defined and a title for the application. See section 2.1.4 for details. 

2.1.2 CUI ï An XML based UI description language 

CUI (Client User Interface) is an XML based user interface description. It contains all 
texts, images, the layout and interactive elements. The Look & Feel (backgrounds, color 
schemes and fonts) are defined in a separate css file. 

There are several CUI descriptions for the basic LOMS portal User Interfaces. Each time 
a new service is deployed there must be a CUI description for this service available. 

Every service that is deployed to the portal contains its own CUI description. The Service 
Provider must not change, edit or upload it, it is already available on the LOMS platform. 
If service operators or providers want to change the common rendering, they have to 
change the XML structure on the portal webserver. Chapter 3 describes, how the 
Service Provider can easily change the Look & Feel of the user interface for all services 
with the Service Creation Environment. 

Services that are so far integrated: 

- LomsLatestNewsService 

- LomsCouponService 

- AccountManagementService 

- LomsContextService 

The following sections will explain all XML elements that are defined in CUI.  
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Title  

<title>Loms Portal Login</title>  

 

The title element contains a short description of the current UI, frame or application. It 
may be rendered somewhere on the top of the application frame or browser but 
displaying it is optional. 

 

Tablecells 

<tablecells>9</tablecells>  

 

The clientside application is divided in either 1, 3 or 9 table cells. This table allows the 
alignment of UI elements on an arbitrary position. Figure 1 shows an overview, the table 
cells contain the name of the position where an uielement can be rendered in.  

 

 

Figure 1: Layout definition with the tablecells element 

 

Menu 

<menu> 

      <menuitem name="Loms Portal"></menuitem>  

      <submenuitem name="Start Page"></submenuitem>  

</menu>  

 

The menu element does not mean an interactive menu for navigation but provides an 
overview of the menu structure and the submenu the user is currently in. The menuitem 
element means the general category of this user interface, the submenuitem can 
describe the current position of the user in the menu in more detail.  
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Uielement 

<uielement type="[type]" [further attributes]> [Value] 
</uiel ement>  

This element describes an UI element, for example a simple text to display, a button for 
performing any action or a webservice call and the result to be presented. Table 1 shows all 
defined types, values and attributes. 

 

Type Value Other Attributes 

(common attributes)  position (tl, tp, tr, cl, cc,......,br) 

name (unique identifier) 

align (left, center, right) 

nobr (without Ă=ñ, no cr between this end 
next element) 

string Text color (Textcolor, rgb, hex) 

style (b = bold, i = italic, u = underline, e.g. 
Ăbiñ) 

 

button Text on button action (cui file to load, parameters) 

 

inputfield  Text description, left 

or top of field 
style=ñpwñ (password field) 

default (text in field) 

text = Ătopñ (cr between text and field) 

reference Text to click on action (cui to load) 

ServiceCall Display (text) 

response of a 

webservice call 

See below 

Link  Text to click on Action (link to url) 

ContextInput  - Name (context parameter to be stored) 

Table 1: Parameters of uielement 
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Using Webservices 

Calling a Webservice 

<uielement type="ServiceCall" position="cc">  

  <ServiceName>LomsLatestNewsService</ServiceName>  

  <ServiceDir>/active - bpel/services/</ServiceDir>  

  <ServiceFunction>  

    <FunctionName>getLatestN ews</FunctionName>  

    <Parameter>  

     <PName>userID</PName>  

 <PValue>§var:username</PValue>  

    </Parameter>  

   </ServiceFunction>  

</uielement>  

 

The element uielement can be used to connect to a webservice and later display the 
result. The example above shows how the LOMS latest news service may be called. 
This example would not cause any result displaying (see below: Response Dipslay). The 
elements in detail: 

- ServiceName: The name of the service to be called 

- ServiceDir: Directory, where the service is stored 

- ServiceFunction: The function of the service to be called 

- FunctionName: The name of the service function 

- Parameter: Parameters to be send to this function 

- PName / PValue: Parameter name and value pair 
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Displaying the result: 

<uielement type="ServiceCall" position="cc"> 

 <ServiceName>LomsLatestNewsService</ServiceName> 

 <ServiceDir>/active-bpel/services/</ServiceDir> 

 <ServiceFunction> 

                  <FunctionName>getLatestNews</FunctionName> 

        <Parameter> 

                    <PName>userID</PName> 

          <PValue>§var:username</PValue> 

        </Parameter> 

 </ServiceFunction> 

 <ResponseDisplayArray> 

             <ArrayContent display="no">attribute</ArrayContent> 

             <ArrayContent display="no">contentURL</ArrayContent> 

             <ArrayContent>headline</ArrayContent> 

           </ResponseDisplayArray> 

   </uielement> 

 

The element ResponseDisplayArray allows the display of information received from the 
webservice call. In this example the XML answer of the webservice contains the 
elements attribute, contentURL and headline. Each headline will be displayed as a result 
of the webservice call. 
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Further use of response parameters: 

<ResponseDisplayArray> 

             <ArrayContent display="no">attribute</ArrayContent> 

             <ArrayContent display="no">contentURL</ArrayContent> 

             <ArrayContent>headline</ArrayContent> 

             <ArrayContent display="no">ratedPrice</ArrayContent> 

             <ArrayContent display="no">location</ArrayContent> 

             <ArrayContent>ratedPriceAsString</ArrayContent> 

             <ArrayContent display="no">sponsored</ArrayContent> 

             <ArrayContent>type</ArrayContent> 

             <ArrayContent display="no">serviceUnits</ArrayContent> 

             <ArrayContent sort="yes" display="no">id</ArrayContent> 

             <dynuielement type="reference" position="cc"   
                                                      action="LomsLatestNewsServiceBuy.cui" text="Buy"> 

                <PostParam>id</PostParam> 

                <PostParam>attribute</PostParam> 

                <PostParam>contentURL</PostParam> 

                <PostParam>headline</PostParam> 

                <PostParam>location</PostParam> 

                <PostParam>ratedPriceAsString</PostParam> 

                <PostParam>ratedPrice</PostParam> 

                <PostParam>sponsored</PostParam> 

                <PostParam>type</PostParam> 

                <PostParam>serviceUnits</PostParam> 

             </dynuielement> 

</ResponseDisplayArray> 

 

In this example each result of the latest news service is used to compose an interactive 
user interface element. The element dynuielement is a reference to another CUI 
description (in this case it enables the user to ñbuyò a latest news entry). This CUI needs 
additional information (which news to buy). All these parameters are defined in the 
dynuielement element and are submitted to the CUI when the interactive element is 
clicked. In this case there will be a text link that says ñBuyò. 
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Common Functions 

 

<uielement ty pe="button" position="cc" align="right"  
 action="login()">Login</uielement>  

In the future there will be a few common functions for LOMS clients. The only one 
defined so far is: 

- login(): Checks the username and password of the user and redirects to the next 
CUI if the authentication was successful. 

 

Common Parameters 

 

<uielement type="string" position="cc">User Name:   
 §var:username</uielement>  

 

It is possible to display (and use as webservice parameters) some common parameters 
in the user interface. This parameters are described as follows: 
§var:PARAMETERNAME. The following parameters are defined so far:  

- §var:username 
To be replaced by the user name the user is logged in with 

- §var:userpassword 
To be replaced by the password the user is logged in with 

- §var:servicesregistered 
List of registered services, link to services, deregister functionality 

- §var:servicesavailable 
List of available, not yet registered services, register functionality 

- §var:lomsbill  
Loms bill provided by the AccountManagementService from Orga Systems. Shows 

list with short info. 

- §var:userbalance 
Balance of the user provided by AccountManagementService from Orga Systems 

- §var:MediaURL  
URL to Media Server 

- §var:userposition 
Position of the user 

- §var:operatorname 
Operator username for webservice calls 

- §var: operatorpassword  
Operator password for webservice calls 

 

All other parameters beginning with §var: will be replaced by the value with the same 
name, that was transmitted by the previous CUI. 
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Context Input 

 

<uielement type="ContextInput" name ="location"></uielement>  

 

Using context parameters is essential for LOMS since many services are context 
sensitive (e.g. the Latest News Service needs the current position of the user). The 
ContextInput example above defines, that a context parameter (here: location) is 
needed. The renderer of the user interface decides now, how this can be done. Since 
Thin Clients are not able to use device hardware for context acquisition, it may just 
provide a selection list of defined locations to the user who can then select his current 
position manually. Medium Rich Clients may make use of device hardware like a GPS 
sensor. The Medium Rich Client renderer may thus ask this hardware device for 
information and uses this, so the location is chosen automatically here.  
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2.1.3 Example 

The following code results in the display of the Thin Client UI in Figure 2. 

 

<?xml version="1.0"?>  

<clientui>  

  <title>Loms Portal Login</title>  

  <tablecells>1</tablecells>  

  <menu> 

    <menuitem nam e="Loms Portal Login"></menuitem>  

    <submenuitem name="Authentication"></submenuitem>  

  </menu>  

  <uielement type="string" position="cc" style="b">Please  

   Enter your User Name and P assword</uielement>  

  <uielement name="input_username" type="inputfiel d"  

   position="cc" default="marc" align="left" text="top">User  
   Name:</uielement>  

  <uielement name="input_password" type="inputfield"  
   position="cc" default="123456" align="left" style="pw"  
   text="top">Password:</uielement>  

  <uielem ent type="s tring" position="cc" name="errormsg">   

  </uielement>  

  <uielement type="string" position="cc"></uielement>  

  <uielement type="button" position="cc" align="left"  
   action="start.cui" nobr>Cancel</uielement>  

  <uielement type="button" position="cc" align= "right"   

   action="login()">Login</uielement>  

</clientui>  
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Figure 2: CUI rendering example 
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2.1.4 Rendering 

 

Figure 3: CUI renderer for Thin and Medium Rich Client 

Figure 3 explains how the renderers for Thin and Medium Rich Clients work. The Thin 
Client renderer is a PHP script hostet at the Loms Portal Webserver (currently located in 
C-LAB, University of Paderborn). It transforms the CUI files to HTML and JavaScript and 
sends the result file(s) to the Thin Client browser. 

The Medium Rich Client renderer is a small standalone application designed for a mobile 
operating system. It directly reads the CUI files from the portal webserver and parses it. 
The UI creation is then done through available GUI libraries and available device 
hardware for context acquisition. 

All Clients make use of css files stored on the portal webserver. These files describe the 
color schemes, images and fonts that are to be used for rendering the user interface. 
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3 Defining the Look of the UI 

 

3.1 Look & Feel 

The cui definition of the User Interface described in chapter 2 only contains general 
Layout information for displaying a usable interface on a small mobile display screen.  
Here, no information about the Look & Feel (e.g. colors, fonts or pictures) is stored. 
These styles are defined in separate CSS files that are created in the Service Creation 
Environment and uploaded to a Webserver when the corresponding service is deployed. 
This mechanism is explained in section 3.3 in more detail. 

 

3.2 Defining the Look & Feel 

When a service is deployed, the User Interface of the Thin and Medium Rich Clients 
have a default Look & Feel (see Figure 4). 

 

Figure 4: Default Look & Feel of the mobile User Interface 

Using the Service Creation Environment a Service Provider is able to change the Look & 
Feel of the User Interface. Until now the following style parameters are configurable: 

- Background Image 

- Background Color 

- Text Color 

- Text Font 

This enables the Service Provider to create his own style, e.g. he can use a logo of his 
company as background image and change the font color with regard to this image. 
Figure 5 shows two examples of self configured User Interfaces. 
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Figure 5: Self configured style of the mobile User Interface 

 

3.3 Using the SCE to define the UI style 

Configuring the look and feel of the User Interface has a similar importance for Service 
Providers as configuring the functionality of a service, since this allows him to brand the 
service with his corporate identity. 

A suitable way to introduce branding of end user servicesô User Interfaces would be to 
enhance the SCE in a way that it will be able to upload not only the BPEL code, but also 
images and style information. It would then, e.g., be possible to upload a company logo 
or an adapted style file to a web server hosting the web pages for certain end user 
services.  

When the ñSave and Exitò or ñSave and Publishò button in the SCE GUI is pressed, the 
SCE has thus to perform additional tasks to ensure that the category folders will contain 
the desired files to be uploaded. 

Consequently, questions need to be added to the service templates asking for 
specification of layout requirements. The questions could ask, e.g., for a logo file or 
special style requirements, like, e.g., background color, text fonts, and so on.  

 



ITEA 
Project 04012 

D5.2 - UI Design Methodology 23.06.08 

 

 © LOMS Consortium Page 19 

 

 

Figure 6: SCE Questionnaire Asking for a Logo File 

 

Figure 6 shows an example for such a question asking for the location of a logo file on 
the local hard disk. 

A dedicated webservice for the file uploads has to be available on the LOMS Runtime 
Platform, more concretely, at the destination web server. This webservice must provide 
the operations specified in the config.xml files of the category folders in the bpr file.  

The operations of the webservice each take a file to be uploaded as a base64-encoded 
String together with authentication information of the Service Provider and potentially 
additional necessary parameters (e.g., serviceProviderID, serviceID, etc.).  

 

Proposed new Web Service: BrandingService 

 

Provided methods: 

 

uploadS tyle(  

    requesterName,  

    password,  

    serviceID,  

    base64FileData)  

 
After authentication of the requester, the style file is stored in the dedicated ñstylesò 
folder of the web server. To be able to uniquely identify the file for each Service Provider 
and service, the serviceID is set accordingly, e.g., ñLatestNewsService_SP0001ò. 
The file name is then determined by appending ñ.cssò to the serviceID, resulting in e.g., 
ñLatestNewsService_ SP0001.cssò 
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uploadLogo(  

    requesterName,  

    password,  

    serviceID,  

    fileType,  

    base64FileData)  

 
This function is similar to ñuploadStyleò, but the resulting file name is determined by 
concatenating serviceID + ñ.ò + fileType (e.g. jpg or gif). 

In addition, the already existing Web pages for the Latest News Service and the Coupon 
Service and all additional future User Interfaces for LOMS end user services have to be 
implemented in a way that the correct style and logo files are taken into account when 
requests are sent to the Web server.  

 

 

 

 



ITEA 
Project 04012 

D5.2 - UI Design Methodology 23.06.08 

 

 © LOMS Consortium Page 21 

 

4 Using the UI 

4.1 Thin Client 

Thin Client for Mobile End Devices 

A Thin Client for mobile end devices consists of HTML webpages including javascript. 
They are especially designed for small displays like that ones from PDAs or 
Smartphones. In Workpackage 5 the abstract User Interface language cui (see 2.1) was 
developed and is used for this client. On the LOMS webserver a PHP tool is running, 
that converts the cui files and the corresponding css style description into HTML pages 
(see Figure 3). Figure 7 shows some pictures of the Thin Client that was demonstrated 
and developed within the B2C scenario. 

 

 

Figure 7: The mobile Thin Client for a PDA displaying the services created in the B2C scenario 

 

User Selfcare Portal  

 

The LOMS portal offers user selfcare client pages that also allow consuming the created 
services. These webpages are thus also a Thin Client. End users can log in using their 
login data and get an overview about account balances, subscribed services or the data 
provided by a subscribed service. Figure 8 and 9 show two screenshots from the User 
Selfcare Portal clients including an overview of registered services (Figure 8) and the 
use of the B2C Latest News Service (Figure 9). 
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Figure 8: User Selfcare Portal: Service Overview 

 

Figure 9: User Selfcare Portal: Latest News Service 

 

 

 

 

 

 

 

 

 

 

 

 

 


