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Specification

Web Console with XML/XSL Interface

This application relates to warehouse management in general and in particular to

web consoles for portable devices used in warehouses.

In warehouse environment, workers often perform operations under warehouse
management control with use of portable electronic devices. Such operations in-
clude scanning bar codes applied on goods in the warehouse, reading radio fre-
quency (RF) tags, and communicating with other people inside or outside the
warehouse. Hereto, a wide variety of devices exist for performing these activities,
such as optical barcode scanning devices, RFID tag readers, and mobile or smart
phbnes, PDAs, and laptops. All these devices have displays functioning as inter-
face to the humans. Many different technical standards exist for transmitting and
displaying graphical and/or textual content on a display. In order to make com-
munication for display independent from the hardware of the devices, Web
browser technology is known, which separates hardware from the display com-
munication. One language of communication in the Web is the hyper text markup
language (HTML), a more general approach is the extensible markup language
(XML). However, due to the limited space and weight available to these devices,
their processing capabilities as well as display performance is limited as well.

Therefore, not every device is equally able to display the same content as others.

According to the first aspect of the invention, there is provided a method of inter-
facing communicating between a plurality of portable devices and a warehouse

management system, each of the devices being equipped with a web browser for
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displaying visual content, the warehouse management system comprising for each
of the devices an XSL file associated therewith, the XSL file comprising informa-
tion for transforming XML data in a format which can be displayed on the web
browser of the associated device, the method comprising:

receiving, from the warehouse management system, a GUI screen comprising
content to be displayed on the web browser of one selected device of the portable
devices;

generating XML data which describes GUI screen controls representing the con-
tent;

transforming the XML data by use of the XSL file which is associated with the
selected device; and

transmitting the transformed file to the device for display by the device web

browser.

According to a further aspect of the invention, there is provided a method of re-
ceiving data by a portable device from a web-enabled console application of a
warehouse management system, the device being equipped with a web browser
for displaying graphical and textual content, the web-enabled console application
comprising a plurality of XSL files for a plurality of portable devices, each of the
XSL files comprising information for transforming XML data in a format which
can be displayed on the web browser of the device, the method comprising:
receiving data transmitted from web-enabled console application, the data being
to be displayed by the web browser, the data being generated by a transformation
of an XML file which describes GUI screen controls representing the content to
be displayed, the transformation being performed by use of the XSL file which is
associated with the selected portable device;

displaying the transformed file on the display of the selected portable device by

the web browser.

The portable devices may include at least one of laptop, PDA, mobile phone, bar-

code scanner, RFID tag reader, and smartphone.
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The transmission to the portable device may be performed on basis of an internet

protocol.

In a further embodiment of the invention RFID tag information is read by a port-

able device and transmitted to the warehouse management system.

RFID tag information may be modified in an RFID tag upon an instruction trans-

mitted by the web-enabled console application.

Information comprised in an RFID tag may comprise a uniform resource locator

to a location where information associated with the RFID tag is stored.
In a further embodiment of the invention a plurality of communication protocols
for communicating with portable devices is supported by the web-enabled console

application.

Data may be mapped to data according to a selected one of the communication

protocols by the web-enabled console application.

Yet further, bar code information may be scanned by the portable device and

transmitted to the web-enabled console application.

Data to be displayed on the device is reduced to data without toolbar, or rulers.

According to an embodiment of the invention, the portable devices are coupled

via a wide area network with the web-enabled console application.

In particular, the invention comprises also computer systems for performing the

inventive methods.
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Furthermore, the invention comprises computer-readable storage media compris-
ing program code for performing the inventive methods, when loaded into a com-

puter system.

Embodiments of the invention are further described in connection with the draw-

ings, in which

Fig. 1 illustrates an overview of the warehouse management application
wherein the invention is used;

Figs. 2A, B illustrate details of the XSL file according to the present invention;
and

Figs.3A-D  illustrate an example of the method according to Figs. 1 and 2.

In Fig. 1, an overview of a representation of the communication facilities in a
warehouse environment is given. It is demonstrated how a browser in a portable
device that provides for display, communicates with a supply chain application
such as a warechouse management system (WMS) using the web-enabled SAPcon-
sole application 100. Web-enabled SAPconsole application is a product delivered
by SAP Aktiengesellschaft, Walldorf, Germany.

The web-enabled SAPconsole application 100 is located logically between a
warehouse management system 200 and a number of portable devices 300, from
which only two are shown. Portable devices 300 may be PDAs, barcode scanners,
or RFID tag readers. Connection between the web-enabled SAPconsole applica-
tion 100 and the portable devices 300 is provided by a kind of wide area network
400.

Portable device 300 is equipped, in this example, with a web browser component

310.



WO 2006/021232 PCT/EP2004/051892

Typically, a screen to be displayed in a browser window consists of inner content
and frames such as toolbars, and rulers. Since not every display device has the full
capability of displaying graphical content, the possibility is provided to display
the content of the inner screen only whereby non relevant data such as tool-

bar/rulers is eliminated.

The Web-enabled SAPConsole according to this invention supports also RF de-
vices that are based on WinCE/PocketPC operating system. |

Thus, there is one single displayer with an XML interface that can use different
XSL files, allowing different RF devices with various operating systems using

different browsers to connect to the warehouse management system.

The web-enabled SAPconsole application 100 receives from the warehouse man-
agement system a graphic user interface (GUI) screen and creates XML data that
describes the screen controls. This data is then processed by an XSL-transformer

to create data that can be executed on the mobile device browser.

The XSL-transformer uses an XSL file together with the XML data to create the
final HTML-stream that is sent to the device browser. The XSL file is unique for

each type of device/browser.

The steps for creating the XSL file for the XML supplied by the web-enabled

SAPconsole application 100 are as follows:

Details of the XML schema, and a sample XSL are shown in Fig. 2A, B. Fig. 2A
shows a table view of the XML schema. In the XML tree, "E" is an element,
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whereas "A" denotes an attribute. Fig. 2B-gives the schema of the XML stream

generated from a screen data.

One of the advantages is the capability of the web-enabled SAPconsole applica-
tion 100 to process with XML interface using an XSL file. A standard interface is
provided to which any RF device can connect with his proprietary browser by

using the XSL translation file associated therewith.

Taking reference to Fig. 3A to 3D, the function of the embodiment is described
for a scenario which comprises updating an RFID smart tag 500 with new status

and info data by use of a portable RFID tag reader.

The RFID tag reader 300 reads an RFID smart tag 500, which is applied on an
item in the warehouse, see Fig. 3A. The RFID tag reader 300 then transmits, via
WLAN 400, the read information to the web-enabled SAPconsole application
100, which supports several standards of communication protocols/bandwidths
and RFID smart tags 500 of different manufacturer. The web-enabled SAPconsole
application 100 maps the received data to data according to different audio/visual
communication and application standards, in order to enable different audio-visual
devices to display the RFID smart tag information content for confirmation by the

user and in order to format the tag information for different applications.

Then, the smart tag information is transmitted to a handheld device 300 or passed
to a voice recognition system enabling the user to confirm the identification, see
Fig. 3B. Upon confirmation the information is passed, via web-enabled SAPcon-
sole application 100 to the application such as TRM, which will then check the

next required execution step (task) to be performed on this item.
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The next task is then given from TRM to the web-enabled SAPconsole application
100 for audio-visual presentation to the user with an instruction as how to pro-

ceed, see Fig. 3C.

Upon execution confirmation, the smart tag 500 is updated as to its new status, see

Fig. 3D.

The present techniques can be implemented in digital electronic circuitry, or in
computer hardware, firmware, software, or in combinations of them. Apparatus of
the invention can be implemented in a computer program product tangibly em-
bodied in a machine-readable storage device for execution by a programmable
processor. Method steps according to the invention can be performed by a pro-
grammable processor executing a program of instructions to perform functions of
the invention by operating on the basis of input data, and by generating output
data. The invention may be implemented in one or several computer programs
that are executable in a programmable system, which includes at least one pro-
grammable processor coupled to receive data from, and transmit data to, a storage
system, at least one input device, and at least one output device, respectively.
Computer programs may be implemented in a high-level or object-oriented pro-
gramming language, and/or in assembly or machine code. The language or code
can be a compiled or interpreted language or code. Processors may include gen-
eral and special purpose microprocessors. A processor receives instructions and
data from memories, in particular from read-only memories and/ or random access
memories. A computer may include one or more mass storage devices for storing
data; such devices may include magnetic disks, such as internal hard disks and
removable disks; magneto-optical disks; and optical disks. Storage devices suit-
able for tangibly embodying computer program instructions and data include all
forms of non-volatile memory, including by way of example semiconductor
memory devices, such as EPROM, EEPROM, and flash memory devices; mag-

netic disks such as internal hard disks and removable disks; magneto-optical
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disks, and CD-ROM disks. Any of the foregoing can be supplemented by or in-
corporated in ASICs (application-specific integrated circuits).

The computer systems or distributed computer networks as mentioned above may
be used, for example, for producing goods, delivering parts for assembling prod-
ucts, controlling technical or economical processes, or implementing telecommu-

nication activities.

To provide interaction with a user, the invention can be implemented on a com-
puter system having a display device such as a monitor or LCD screen for display-
ing information to the user and a keyboard and a pointing device such as a mouse
or a trackball which the user can use with the computer system. The computer
system can be programmed to provide a graphical or text user interface through

which computer programs interact with users.

A computer may include a processor, a memory coupled to the processor, a hard
drive controller, a video controller and an input/output controller coupled to the
processor by a processor bus. The hard drive controller is coupled to a hard disk
drive suitable for storing executable computer programs, including programs em-
bodying the present technique. The I/O controller is coupled by means of an 1/O
bus to an I/O interface. The I/O interface receives and transmits in analogue or
digital form over at least one communication link. Such a communication link
may be a serial link, a parallel link, local area network, or wireless link (e.g. an
RF communication link). A display is coupled to an interface, which is coupled to
an I/0 bus. A keyboard and pointing device are also coupled to the I/O bus. Alter-
natively, separate buses may be used for the keyboard pointing device and I/O

interface.

Other embodiments are in the scope of the following claims.
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Claims

1. A method of interfacing communicating between a plurality of portable
devices (300) and a warehouse management system (200), each of the de-
vices (300) being equipped with a web browser (310) for displaying visual
content, the warehouse management system (200) comprising for each of
the devices (300) an XSL file associated therewith, the XSL file compris-
ing information for transforming XML data in a format which can be dis-
played on the web browser (310) of the associated device (300), the
method comprising:

receiving, from the warehouse management system (200), a GUI
screen comprising content to be displayed on the web browser
(310) of one selected device of the portable devices (300);
generating XML data which describes GUI screen controls repre-
senting the content;

transforming the XML data by use of the XSL file which is associ-
ated with the selected device; and

transmitting the transformed file to the device (300) for display by
the device web browser (310).

2. A method of receiving data by a portable device (300) from a web-enabled
console application (100) of a warehouse management system (200), the
device (300) being equipped with a web browser (310) for displaying
graphical and textual content, the web-enabled console application (100)
comprising a plurality of XSL files for a plurality of portable devices
(300), each of the XSL files comprising information for transforming
XML data in a format which can be displayed on the web browser (310) of
the device (300), the method comprising:
receiving data transmitted from web-enabled console application (100), the
data being to be displayed by the web browser (310), the data being gener-

ated by a transformation of an XML file which describes GUI screen con-
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trols representing the content to be displayed, the transformation being
performed by use of the XSL file which is associated with the selected
portable device (300);

displaying the transformed file on the display of the selected portable de-
vice (300) by the web browser (310).

3. The method of claim 1 or 2, wherein the portable devices (300) include at
least one of laptop, PDA, mobile phone, barcode scanner, RFID tag reader
(300), and smartphone.

4. The method of one of the preceding claims, wherein the transmission to

the portable device is performed on basis of an internet protocol.

5. The method of one of the preceding claims, wherein RFID tag information
is read by a portable device (300) and transmitted to the warehouse man-

agement system (200).

6. The method of one of the preceding claims, wherein RFID tag information
is modified in an RFID tag (500) upon an instruction transmitted by the

web-enabled console application (100).

7. The method of one of the preceding claims, wherein information com-
prised in an RFID tag (500) comprises a uniform resource locator to a lo-

cation where information associated with the RFID tag (500) is stored.

8. The method of one of the preceding claims, wherein a plurality of commu-
nication protocols for communicating with portable devices (300) is sup-

ported by the web-enabled console application (100).

9. The method of one of the preceding claims, wherein data is mapped to data
according to a selected one of the communication protocols by the web-

enabled console application (100).

10
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10.

11.

12.

13.

14.

The method of one of the preceding claims, wherein bar code information
is scanned by the portable device and transmitted to the web-enabled con-

sole application (100).

The method of one of the preceding claims, wherein data to be displayed

on the device is reduced to data without toolbar, or rulers.

The method of one of the preceding claims, wherein the portable devices
(300) are coupled via a wide area network with the web-enabled console

application (100).

A computer system for performing the method according to one of the

preceding claims.

A computer-readable storage medium comprising program code for per-
forming the method according to one of the method claims, when loaded

into a computer system.

11
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