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METHOD AND COMPUTER SYSTEM FOR CREATING AND PROCESSING
A BROWSER COMPLIANT HUMAN INTERFACE DESCRIPTION

Field of the Invention

The present invention generally relates to a human
interface of a data processing system, and more
particularly relates to a computer-implemented method

and computer system to interact with a computer through

automatically created human- interfaces.

Background of the Invention

In prior art systems, human interfaces are described
with a standardized human interface description
language (SIDL). The term “human interface” as used
hereinafter, describes any kind of application
interface for a human to interact with application

programs that run on a computer. Examples for human

interfaces are graphical user interfaces (GUI) or voice
user interfaces (VUI).

Typically the SIDL is a “Extensible Markup
Language” (XML) based language that provides a set of
layout components. A layout component comprises
description instructions that describe a specific
element of the human 1interface. These description
instructions are called layout element, hereinafter. A
transformer program, comprising transformation rules,
transforms the layout element into a browser compliant
description.

A Dbrowser, as used hereinafter, 1is a computer
program that “renders” a document which is written in a
markup language, such as “Hyper Text Markup Language”
(HTML), “Wireless Markup Language” (WML) or “Voice
Extensible Markup Language” (VXML), into a wvisual or
audio presentation of this document. A browser can be
device specific. For example, a browser that renders a

HTML document on a personal computer screen differs
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from a browser that renders a WML document on a
wireless application protocol (WAP) cell phone display.

The browser compliant description can be rendered
by a conventional browser into corresponding wvisual or
audio layout elements on an output device of a computer
as part of the human interface. In a SIDL the layout
elements typically have a an application independent
character, such as “row”, “cell”, “table”, “grid”, etc.
As used hereinafter, such layout elements are called
basic layout elements. Basic layout elements can be
reused in any context of any application.

However, an application programmer, who wants to
create an application specific human interface, desires
Lo describe this human interface by using descriptive
terms that are known in the field of the application.
The term “application programmer”, as used hereinafter,
also comprises users that create human interfaces. For
example, a controller of a company can become an
“application programmer” when designing an human
interface to capture planning data for the next fiscal
year from other managers in the company. For example,
when describing a survey interface, it is convenient to
describe the structure of the human interface by using
terms like “questionnaire” or “question” instead of the
previously listed application independent terms. When
adding application specific layout elements to a SIDIL,
the SIDL becomes confusing. Many different layout
elements result in similar or equal wvisual layout
elements, thus overloading the standardized SIDL
through redundant application specific layout elements.
This redundancy impedes the application programmer in
efficiently identifying an appropriate layout element
from an ever growing list of layout elements. Further,
the transformer program has to be adjusted each time,
when a new layout element is added, because a
transformation rule for the new layout element has to
be added. This is an inconvenient procedure for the

SIDL., Dbecause a standard should not be changed
frequently.
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Further, in the XForms 1.0 specification (08 June 2001) of
the World Wide Web Consortium (W3C), the assumption 1s made
that data 1nformation and layout 1information are separated
throughout the whole human interface design process. This

requires the exact knowledge of the data model that 1s used 1in

an application. Data model, as used hereinafter, corresponds

to a data description of data that are used (displayed, played,

captured, etc.) by the human interface. However, there are
applications where the data model of the application 1s not
known when the human 1interface design starts. For example,
when an application programmer builds a survey application,
typically, the information that 1s to be captured through a
survey form (questionnaire) 1s defined while developing the

survey. Input fields are added to the form as they are defined

| during the design process. In general, no data model exists

that describes the corresponding data (e.g. dependencies
between data, such as the grouping of multiple questions 1into a

guestion group).

Further, for example, when a user 1interacts with a web
application (e.g. user submits data) through a human 1intertface,
the human interface typically 1s re-rendered 1in 1ts initial
state. Often the layout status of the human 1nterface before

the interaction 1s lost because the application does not

memorilize it.

Summary of the Invention
The described embodiments relate to methods, computer systems

and computer program products to address the technical problem
of providing application specific layout elements and
automatically transforming them via standardized basic layout
elements into a browser compliant description language without

modifying the standardized basic layout elements.



10

15

20

25

30

CA 02455322 2007-12-07

4

For convenience of explanation and without the intention
of limiting the present invention, in the following description
of the embodiments it is assumed that the human interface 1s a
graphical user-interface. However the term "layout element”,
as used hereinafter to describe a graphical layout element,
also has a meaning 1in a voice human interface, where 1t
corresponds to a sequence of sounds (e.g., spoken words) that
follows a specific dialogue (interaction) schema.

The technical problem may be addressed according to an

embodiment with the following characteristics:

a) a predefined application specific human 1interface
description comprises a plurality of application specific

layout elements;

b) a computer system transforms the application specific

human interface description into a standardized human interface

description comprising a plurality of basic layout elements;
and

c) the computer system converts the standardized human

interface description into a browser compliant human 1interface
description.

In the described embodiments, an application programmer

gets better control of the application human 1interface

development tools of a computer system. The application

specific layout elements (ASLE) typically have a higher degree

of abstraction than the basic layout elements (BLE) of the

standardized SIDL. This supports the process of efficient
application specific human interface development because the
application programmer can use a smaller number of layout

elements that are specifically designed for the application. By

automating the transformation of an application specific

interface description language (AIDL) into a browser compliant

[

description language (e.g. HTML) of the human interface via a
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SIDL, the SIDL 1s not modified. The SIDL 1s a standardized,
application 1independent and browser 1independent format to
describe the human interface. Preferably the automation 1is
achieved by using a style sheet language transformation, such
as "Extensible Style sheet Language Transformation" (XSLT).
XSLT 1s a language to transform XML documents 1into other XML
documents. An XSLT processor reads a first XML document and
follows the instructions i1n an XSL style sheet, then 1t outputs
a second XML document or XML-document fragment.

In the described embodiments, the automatically created
browser compliant description of the human 1i1nterface 1s
editable for layout before layout information is separated from
data information. This allows an application programmer to use
standard web authoring tools to refine the automatically
created browser compliant description of the human interface.

The described embodiments address the technical problem of
automatically separating data information from layout
information on the basis of a document where layout information
and data information 1s mixed.

The technical problem may be addressed according to some
described embodiments with the following characteristics:

d) The computer system decomposes the browser compliant
human interface description 1nto a human 1interface layout
template and a data description.

The described embodiments of the computer system
automatically create a data model for an application that
initially 1lacks a data model. This i1s the case when the
application 1s defined through a human 1interface description
that 1includes both, data and layout information. Examples for
this kind of applications are survey forms or forms for service
requests. Survey forms may comprise 1input or answer fields
that are defined during the survey design process and where no

predefined data description exists. Service requests also may
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comprise fields that are not predefined. For example, 1if a
service 1s not used very often, a predefined data description
for that service may not exist.

The described embodiments also address the technical

problem to prompt a user with a human 1interface after an

interaction of the user with the computer, wherein the human

interface “remembers" its status of before the interaction.

N

"Remember" 1n this context 1is used to describe the ability of
the computer system to keep the status of a layout element,
such as the expansion status of a hilerarchy.

The technical problem may be addressed according to some
described embodiments. The embodiments may be provided by a
computer system with the following characteristics:

e) 1nstantiates a data instance from the data description;

£) merges the data 1instance with the human 1nterface
layout template into an 1individual browser compliant human
interface description;

g) renders the 1ndividual browser compliant human
interface description to prompt a user for data input;

h) receives data from the user;

1) stores the data i1n the data i1instance; and

7) stores a status of at least one layout element.

The user, upon 1inputting data through the human interface

and submitting the data, 1is prompted with a human interface

that shows the same status as before the data submission

occurred. For example, when the user has expanded a hierarchy

e

to i1nput data that relate to a certain node of the hierarchy,

the expansion status of the hierarchy after data submission

remains the same as of before data submission. In the first
embodiment characteristics a) to d) are processed at design-
time, whereas characteristics e) to J) are processed at runtime
of the computer systemn. Runtime, as used hereinafter, means:

occurring while the human interface 1is executing (being used
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interactively by a user). Design-time means: occurring while
the human interface 18 designed (before being used

interactively).

In a second described embodiment, characteristics c¢) and
d) are replaced by the following characteristic:

k) The computer system decomposes the standardized human
interface description into a human 1interface layout template
and a data description.

The advantage is the full automation of the creation of
the individual browser compliant human interface description
when starting with the application specific human 1interface
description. Because no user 1nteraction occurs during the
individual Dbrowser compliant human interface «creation, the
second described embodiment allows the extension of runtime
processing to comprise characteristics e) to ) and k).
Characteristics ¢) and d) in the first embodiment are executed
at design-time.

At any place 1n the description where a style sheet

language transformation, such as XSLT, 1is wused to define
transformation or conversion rules, alternatively, a person of
skill in the art can implement these rules 1in any programming

language, such as Java, as well.

The aspects of the invention will be realized and attained
by means of the elements and combinations particularly pointed
out in the appended claims. It 1s to be understood that both,

the foregoing general description and the following detailled
description are exemplary and explanatory only and are not

restrictive of the invention as described.

Brief Description of the Drawings

FIG. 1 illustrates a simplified block diagram of the

computer system;
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FIG. 2 illustrates simplified flow charts of two embodiments
of the method for automatically creating and

processing a browser compliant human 1interface

description;

FIG. 3 1llustrates details of some method steps;

FIG. 4 illustrates documents that are processed 1n the
method;

FIG. 5 illustrates further documents that are processed 1in

the method;

FIG. © illustrates ALSEs and BLEs; and
FIG. 7 illustrates processing of documents and data during
runtime.

Detailed Description

Wherever possible, the same reference numbers will be used
throughout the drawings to refer to the same or 1like parts.
For convenience of explanation the reference number table at
the end or the description lists the most 1mportant reference
numbers and their descriptions.
FIG. 1 illustrates a simplified block diagram of the computer
network system 999 having a plurality of computers 900, 901,
902 (or 90g, with g=0..Q-1, Q any number).

Computers 900-902 are coupled via 1inter-computer network
990. Computer 900 comprises processor 910, memory 920, bus 930
and, optionally, input device 940 and output device 950 (I/O
devices, user 1nterface 960). As 1llustrated, the i1nvention 1is
present by computer program product 100 (CPP), program carrler

970 and program signal 980, collectively "program".
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In respect to computer 900, computer 901/902 is

sometimes referred to as "remote computer", computer
901/902 is, for example, a server, a router, a peer
device or other common network node, and typically
comprises many or all of the elements described
relative to computer 900. Hence, elements 100 and
910-980 1in computer 900 collectively illustrate also
corresponding elements 10g and 91g-98g (shown for g=0)
in computers 90(g.

Computer 900 1s, for example, a conventional
personal computer (PC), a desktop and hand-held device,
a multiprocessor computer, a  pen computer, = a
microprocessor-based oxr programmable consumer
electror;ics, a minicomputer, a mainframe computer, a
personal mobile computing device, a mobile phone, a
portable or stationary personal computer, a palmtop
computer or the like.

Procesgsor 910 1s, for example, a central processing
unit (CPU), a micro-controller wunit (MCU), digital
signal processor (DSP), or the like.

Memory 920 symbolizes elements that temporarily or
permanently store data and instructions. Although
memory 920 1is conveniently illustrated as part of
computer 900, memory function can also be implemented
in network 990, in computers 901/902 and in processor
910 itself (e.g., <cache, register), or elsewhere.

Memory 920 can be a read only memory (ROM), a random

access memory (RAM), or a memory with other access
options. Memory 920 1s physically implemented by
computer-readable media, such as, for example: (a)

magnetic media, 1like a hard disk, a floppy disk, or

other magnetic disk, a tape, a cassette tape; (b)
optical media, 1like optical -disk (CD-ROM, digital
versatile disk - DVD); (c) semiconductor media, like

DRAM, ©SRAM, EPROM, EEPROM, memory stick, or by any

other media, like paper.
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Optionally, memory 920 is distributed across different
medlia. Portions of memory 920 can be removable or non-
removable., For reading from media and for writing 1n media,
computer 900 uses devices well known in the art such as, for
example, disk drives, tape drives.

Memory 920 stores support modules such as, for example, a
basic input output system (BIOS), an operating system (0OS), a
program library, a compiler, an 1interpreter, and a text-
processing tool. Support modules are commercially available
and can be installed on computer 900 by those of skill in the
art. For simplicity, these modules are not 1llustrated.

CPP 100 comprises program instructions and - optionally -
data that cause processor 910 to execute method steps. Method
steps are explained with more detaill below. In other words,
CPP 100 defines the operation of computer 900 and 1ts
interaction in network system 999. For example and without the
intention to be limiting, CPP 100 can be available as source
code in any programming language, and as object code ("binary
code") 1in a compililed form. Persons of skill 1in the art can
use CPP 100 in connection with any of the above support modules
(e.g., compiler, interpreter, operating system).

Although CPP 100 is illustrated as being stored 1n memory
920, CPP 100 can be located elsewhere. CPP 100 can also be
embodied in carrier 970.

Carrier 970 1is 1illustrated outside computer 900, For
communicating CPP 100 to computer 900, carrier 970 1s
conveniently inserted into input device 940. Carrier 970 1s
implemented as any computer-readable medium, such as a medium
largely explained above (cf. memory 920). Generally, carrier
970 is an article of manufacture comprising a computer-readable
medium having computer readable program code means embodied

therein for executing the method. Further, program signal 980
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can also embody computer program 100. Signal 980 travels on
network 990 to computer 900.

Having described CPP 100, program carrier 970, and program
signal 980 in connection with computer 900 1is convenient.
Optionally, program carrier 971/972 (not shown) and program
signal 981/982 embody computer program product (CPP) 101/102 to
be executed by processor 911/912 (not shown) 1n computers

901/902, respectively.

Input device 940 symbolizes a device that provides data

and instructions for processing by computer 900. For example,
device 940 is a keyboard, a pointing device (e.g., mouse,
trackball, cursor direction keys), microphone, Jjoystick, game
pad, scanner. Although the examples are devices with human
interaction, device 940 <can also ©operate without human

interaction, such as, a wireless receiver (e.g., with satellite

dish or terrestrial antenna), a sensor (e.g., a thermometer), a

counter (e.g., goods counter in a factory). Input device 940
can serve to read carrier 970.

Output device 950 symbolizes a device that presents
instructions and data that have been processed. For example, a
monitor or a display, (cathode ray tube (CRT), flat panel
display, liquid crystal display (LCD), speaker, printer,
plotter, vibration alert device. Similar as above, output
device 950 communicates with the user, but it can also

communicate with further computers.

Input device 940 and output device 950 can be comblned to
a single device; any device 940 and 950 can be provided

optional.

Bus 930 and network 990 provide 1logical and physical
connections by conveying instruction and data signals. While
connections inside computer 900 are conveniently referred to as

"bus 930", connections between computers 900-902 are referred

to as "network
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990". Optionally, network 990 comprises gateways being
computers that specialize 1n data transmission and
protocol conversion.

Devices 940 and 950 are coupled to computer 900 by
bus 930 (as illustrated) or by network 990 (optional).

While the signals inside computer 900 are mostly

electrical signals, the signals 1n network are
electrical, magnetic, optical or wireless (radio)
signals.

Networkingu environments (as network 990) are
commonplace in offices, enterprise-wide computer
networks, intranets and the internet (i1.e. world wide
web). The physical distance between a remote computer
and computer 900 1s not important. Network 990 can be
a wired or a wireless network. To name a few network
implementations, network 990 is, for example, a local
area network (LAN), a wide area network (WAN), a public
switched telephone network (PSTN) ; a Integrated
Services Digital Network (ISDN), an infra-red (IR)
link, a radio link, like Universal Mobile
Telecommunications System (UMTS), Global System for
Moblle Communication (GSM), Code Division Multiple
Access (CDMA), or satellite link.

Transmission protocols and data formats are known,
for example, as transmission control protocol/internet
protocol (TCP/IP), hyper text transfer protocol (HTTP),
secure HTTP, wireless application protocol, unique

resource locator (URL), a wunique resource identifier

(URI), hyper text markup language HTML, extensible
markup language (XML), extensible hyper text markup
language (XHTML), wireless application markup language
(WML:) , etc.

Interfaces coupled between the elements are also
well known in the art. For simplicity, interfaces are
not 1llustrated. 2An interface can be, for example, a
serial port interface, a parallel port interface, a

game port, a universal serial bus (USB) interface, an
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internal or external modem, a video adapter, or a sound card.

Computer and program are <closely related. As used
hereinafter, phrases, such as "the computer provides" and "the
program provides", are convenient abbreviation to express
actions by a computer that 1s controlled by a program.

It 1s not i1important where computer programs, files or
documents are stored 1in computer system 999. For convenience
of explanation, they are stored in memory 920 of computer 900.

pr—
p—

FIG. 2 illustrates simplified flow charts of two embodiments of

the computer-implemented method for automatically creating and

processing a browser compliant human interface description.

The human 1interface example that 1is used throughout the
detailed description 1s a survey application example. The
controller of a company wants to capture financial planning
data for. the fiscal vyear 2002 from other managers 1n the
company. For this reason, the controller creates a survey
questionnaire, comprising various question groups. Each
question group refers to a specilific field, such as "planned
costs", or '"planned revenues'". Each question group can
comprise various questions. The question used 1n this example
belongs to the question group "planned costs" and captures
"Planned travel costs 2002:". Managers prompted with the
gquestionnaire input their planning data next to the text of the
question and submit the data after having filled 1in the
relevant planning data.

All tables with program coding sections that are used 1in
the description are exemplary and explanatory only and not
intended to provide a fully functional computer program.

FIG. 2A illustrates a first preferred embodiment of method
400. Method 400 comprises the steps of:
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a) providing 410 predefined application specific
human interface description 110 and

b) transforming 420 application specific human
interface description 110 (cf. FIG. 4) into
standardized human interface description 120.

The first embodiment of method 400 optionally
comprises the further steps c¢) to j):

c¢) converting 430 standardized human 1interface
description 120 into a Dbrowser compliant  human
interface description 130 (cf. FIG. 4).

d) decomposing 450 browser compliant human
interface description 130 into human interface layout
template 140-1 and data description 140-2 (cf. FIG.
5B) .

e) instantiating 460 data instance 150 (cf. FIG. 7)
from data description 140-2.

f) merging 470 data instance 150 with human
interface layout template 140-1 into individual browser
compliant human interface description 160 (cf. FIG. 7).

g) rendering 475 individual browser compliant human
interface description 160 to prompt an user (not shown)

for data input.

h) receiving 480 data 170 (cf. FIG. 7) from the

user.

i) storing 485 the data 170 in data instance 150;
and

j) storing 490 a status of at least one basic
layout element 122, 123, 124-1, 124-2, 125, 126, 127
(cE. FIG. 6).

The steps are now explained in detail.

In the providing step 410, computer system 999 (cf.
FIG. 1) provides predefined application specific human
interface description 110. ©Preferably, predefined
application specific human interface description 110 1s
a markup language description document.

Any markup language, such as XML, serves the

purpose of defining plurality 111 (cf. FIG. 4) ot
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application specific layout elements (ASLE). Table 1
shows typical examples of ASLEs in the context of three

specific applications (survey, financial reporting,

service request).

Application ASLEs

o

survey questionnaire, questionGroup,

question, etc.

Financial reporting incomeStatement,

balanceSheet, accountGroup,

account, etc.

Service request ' serviceRequestor, service,
etc.
Table 1: examples for applications and  their

application specific layout elements (ASLEs)

Table 2 gives an example of XML-code of the survey
application specific human interface description using
the ASLEs questionnaire, questionGroup and question. In
the example, the prefix “que:” (cf. table 2) in a tag
(<>) represents a namespace for the application
“survey”. The following line numbers refer to table 2.
The example shows a questionnaire 112 (cf. FIG. 6) with
a name attribute “survey” (line 2). The qguestionnaire
112 comprises a questionGroup 113 with the name
attribute “planned costs” (line 3). The questionGroup
113 comprises a question 114 with the name attribute
“travel” (line 4). Each name attribute represents a
relative data path. In this example, the name
attributes of the various ASLEs are used to construct a
full data path “//survey/planned_costs/travel” from the
relative data paths in the name attributes. The full
data path becomes part of the data description of the
survey application. The full data path specifies the
storage location of data for gquestion 114, Using

relative data paths allows the application programmer
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to reuse ASLE definitions without adjusting the name
attributes. For example, ASLE question 114 can Dbe
copied into any ASLE questionGroup and the full data
path 1is correctly constructed by concatenating the
relative data paths in the name attributes of the
corresponding ASLES.

Optionally, an absolute data path can be used. In
this case the name attribute of question 114 1is the
full data path “//survey/planned costs/travel”, whereas
the name attributes of questionnaire 112 and
guestionGroup 113 are not used for the full data path.
Preferably, the data path uses XPath notation, known in
the art.

XPath (XML, Path language) 1is a language that
describes a way to locate and process items 1in XML
documents by using an addressing syntax based on a path
through the document's logical structure or hierarchy.
The XPath language is described in the “XPath W3C
Recommendation Version 1.0, November, 16 1999”. XPath
also allows the application programmer to deal with the
document at a higher level of abstraction. XPath 1is a
language that is used by and specified as part of both,
XSLT and XPointer (SML Pointer Language). It uses the
information abstraction defined in the XML Information
Set (Infoset). Since XPath does not use XML syntax

itself, it could be used in contexts other than those
of XML.
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Line | Code
* <?xml version=f}.0“ encoding=“utf-8“?>
< <que:gquestionnaire name="survey”
xmlns:que="http://www.sap.com/sapsurvey/
questionnaire” >
3 <que:questionGroup name="planned costs”>
4 <que:question name="travel”
text="Planned travel costs 2002 :”
style="inputField”
visible="{boolean (//survey/
planned costs/travel) }”
default="0.0"/>
5 </que:question>
6 </que:questionGroups>
7 </que:questionnaire>
Table 2 application specific human interface

10

15

20

description document 110 in the survey example

The question 114 has the further attributes text
114-1, stvyvle 114-2, wvisible 114-3 and default 114-4.
Text attribute 114-1 ”Planned travel costs 2002 :”
indicates the subject of the question to the wuser.
Style attribute 114-2 ”inputField” describes a question
type, where the answer is written into an input field.
An example of another style is “radioButton”, where the
user can make a selection from multiple choices by
selecting a radio button. Dynamic: visible attribute
114-3 "{boolean (//survey/planned costs/travel) }”
controls the display of the question. In case a data
path “//survey/planned costs/travel” exists in the data
description of the survey application, the question is
displayed (visible). Default attribute 114-4 assigns
the default wvalue ™“0.0” to the data path of the
guestion. In lines 5-7, closing tags </..> define the

end of the corresponding ASLE definitions.
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In the transforming step 420, application specific
human interface description 110 1is transformed into
standardized human interface description 120.
Preferably, standardized human Iinterface description

5 120 is a markup language description. Any markup
language, such as XML, serves the purpose of defining
plurality 121 of basic layout elements 122, 123, 124-1,
124-2, 125, 126, 127. Preferably, a style sheet

language transformation, such as XSLT, executes the
10 transforming step 420 by using transformation rules.
Examples of transformation rules in the survey example
are shown in table 3.
The following line numbers refer to table 3. Line 1
indicates the start of a XML document. Line 2 indicates
15 the start of a XSLT transformation. The “xsl:” prefix
indicates a XSLT instruction. The “uicl:” prefix
indicates the definition of BLEs in SIDI.
Line 4 indicates the start of the transformation
rule for the ASLE questionnaire 112. The BLE that 1is
20 matched with questionnaire 112 is page 127 (line 5).
The BLE page 127 comprises other layout elements (line
6). Lines 7 and 8 close the definition of the
questionnaire transformation rule.
Line 9 indicates the start of the transformation
25 rule for the ASLE questionGroup 113. The BLE that 1is
matched with questionGroup 113 is Grid 122 (line 10).
Grid 122 has a number of rows that corresponds to the
number of questions 1in gquestionGroup 113 and two
columns (line 10). Line 11 includes further BLEs (e.g.
30 rows) in Grid 122. Lines 12 and 13 close the
questionGroup transformation rule.
Line 14 indicates the start of the transformation
rule for the ASLE question 114 in questionGroup 113.
The question 114 is transformed into BLE Row 123 (line
35 15) with two cells 124-1, 124-2 (BLEs). The row 123
carries a row attribute “visible” derived from the

question attribute wvisible 114-3.
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BLE Cell 124-1 (line 16) 1includes BLE TextOutput
126 (line 17). TextOutput 126 is matched with the
guestion attribute text 114-1 (line 17). Cell 124-2
(lLine 19) includes the BLE FieldInput 125 (line 22).
FieldInput 125 is matched with the question style
attribute 114-2 InputField (line 21). Further, the
question default attribute 114-4 wvalue is assigned to
BLE FieldInput 125 (line 22). Input data 170 (cf. FIG.
7) received from the user in FieldInput 125 are stored
under the corresponding full data path that 1is
constructed by using the relative data paths 1in the
name attributes (lines 23, 24). Lines 18 and 25 to 31

close the transformation rules for the question ASLE.

| Line | Code
1 <?xml version=“1.0“ encoding=“utf-8"“?>
2 <xsl:transform version="1.0" xmlns:xsl=
"hittp://www.w3.0rg/1999/XSL/Transform"
xmlns:que="http://www.sap.com/sapsurvey/
gquestionnaire”
xmlns:uicl="http://www.sap.com/sapsurvey/
ble”>
3
4 <xsl:template matchz“que:questionnaire“;
5 1 <uicl:Page>
6 <Xslzapply—tem§lates select="*"/>
7 </uicl:Page>
8 </xsl:template>
2 <xsl:template match=“que:questionGroup"> B
10 <uicl:Grid name="{@name}"
rows="{count (./que:question) }* cols="2">
11 <xsl:apply—Eémplatesﬂselect=“*“
mode=“Questi6nGroup“/>
e </uicl:Grid>
13 </xsl:template> _
14 <xsl:template match="“que:question"
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L ___mode=“QuestionGroup"“ >
15 <uicl:Row visible="{@visible}">
?6 <uicl:Cell> “
L7 B <uiql:TexFOutput ggxt;"{@text}”/>
L8 ~ </uicl:Cells ) B
L3 <uic1:§g}l>
£ r1<xsli¢boose> i o
21 <xsl:when
) test="@style='"inputField’'"”>
ad <uicl:FieldInput
3 default="{@default}”>
23. B fxsl:attripute name=”name">
24 <xsl:call-template
name="write name path”/>
23 </xsl:attribute>
8 </uicl:FieldInputs>
%7 </xsl:when> B
28 </xs1:chqose> o L
23 </uicl:Cell>
30 </uicl :Row>
e </xsl:template> )
32 </xs8l:transform>

10

 table 3.

Table 3: ASLE-to-BLE transformation rules in the survey

example

In the survey example,

(cf. FIG.

transformation rules of table 3.

processor 910 of computer

system 999
to the
this

1) processes table 2 with respect
The output of
in table 4. Table 4
corresponds to a XML document that describes the same
(cE. FIG. 6) as table 2 comprising

BLEs of plurality 121 instead of ASLEs of plurality
111.

transformation 18 shown

human interface 951

The BLEs in table 4 are derived from the ASLEs in
table 2 wvia the corresponding transformation rules in

The advantage of this transformation is a
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standafdized, application independent and browser
independent format to describe the human interface 951.
The following line numbers refer to table 4. BLE
page 127 is defined in line 2 and closed in line 14.
5 Page 127 comprises further BLEs. Line 4 describes the
BLE Grid 122 that is derived from ASLE questionGroup
113. Grid 122 in this example has one row and two
columns. Grid 122 comprises BLE Row 123 that 1is derived

from the ASLE question 114. Row 123 carries the wvisible

10 attribute 114-1 (Line 5). Row 123 comprises BLEs 125,

126 (lines 9, 6). BLE 126 is derived from question text
attribute 114-1 (Line 7). BLE 125 1is derived from
guestion style attribute 114-2 (Line 10) and default
attribute 114-4 stays a default attribute of BLE 125.

15 The full data path for the data of BLE 125 1is

determined by the question transformation rule of table
3. Lines 8 and 11-14 are closing commands of the

corresponding BLE.
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Line | Code
1 <?xmlyersion=“1.0“ encoding;fupE;S“?>
= <uicl :page i1id="survey”
xmlns:uicl="http://www.sap.com/sapsurvey/ble”>
3
4 | <uicl:Grid rows="1"“ cols="2" id="planned costs”>
5 <uiél:ROW'visiblez"{boolean(//survey/
planned costs/travel) }”>
6L. ) <uicl:Cell> B
Y <uicl:TextOutput text=" Planned travel
costs 2002 :"/>
S i/gicl:Cel}> ] ) r
- <uicl:Cell> B | )
4G <uicl:FieldInput default="0.0"
name="//survey/planned costs/travel”/>
_ </uicl:Cell>
12 </uicl:30w>
13 </uicl:Grid>
e </uicl:page>
Table 4: standardized human interface description

10

15

document 120 in the survey example

In the optional converting step 430, standardized
human interface description 120 1is converted 1nto
browser compliant human interface description 130 (cf.
FIG. 4). Preferably, browser compliant human interface
description 130 1is a markup language description
document. For example, a document for a conventional
browser on a personal computer can be written in HTML
or XHTML. Preferably, the conversion from standardized
human interface description document 120 into browser
compliant human interface description document 130 1s
performed via a style sheet language transformation,
such as XSLT by using appropriate conversion rules. For
example, the conversion of XML documents into XHTML

documents wvia XSLT is known in the art. Preferably,
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conversion rules are implemented in a similar way as
the transformation rules described 1in table 3.
Preferably, processor 920 applies the conversion rules
to standardized human interface description document
120 and the BLEs are converted into corresponding
browser compliant markup language instructions of
browser compliant human interface description document
130. The advantage of the conversion 1is that the
browser compliant human interface description document
130 is editable by a user for further refinement of the

layout with standard web-authoring tools, such as

Microsoft FrontPage or Adobe' GoLive.

Table 5 illustrates a XHTML document example of
browser compliant human interface description 130 1in
the survey example. The standard HTML instructions are
not explained in detail as they are known to any person
of sgkill in the art. The following line numbers refer
to table 5. BLE page 127 (cf. FIG. 6) is converted 1into
lines 1-6 and 22-24, where line 6 defines an
interaction method for the page 127. BLE grid 122 1is
converted into the table instructions of 1lines 9, 20
having one row 123 (lines 10, 19). Cell 124-1
conversion results 1in 1lines 11-13 and cell 124-2
conversion in lines 14-18. The text between the "“span”
tags in line 12 results from BLE 126 (cf. table 4, line
7). The name attribute of the input field instruction

(line 16) corresponds to the full data path.
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Line | Code
L <h£mlxmlns=“http://www.w3.qrg/TR/xhtm11">
: <head> ) o
3 o o o
4 </head> ) -
> <body> -
6 _<form methodzj“post" name‘=" §urv§y">
7
= - _ ) i,
9 <§§ble> )
AS <tr?
et <td> s )
12 <span>Planned travel costs 2002 : </ span>
13 </td>
14 <td>
15 <span>
L6 <input
name="//survey/planned costs/travel"
type="text" value="0.0"/>
L7 </span> ) r
18 </td>
19 - </tr> ,
20 </table> t
21
22 ] </ form> T
23 1_ </body>
24 | </html> 1
Table 5: browser compliant human interface description
document 130 in the survey example

The input field instruction carries the further
attributes type and value. The type attribute %“text”
results from FieldInput BLE 125 (cf. table 4, line 10)

and

value

the value attribute from the corresponding default
“0 . Ol! .
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In the optional decomposing step 450, computer
system 999 extracts human interface layout template
140-1 and data description 140-2 (cf. FIG. 5B) from
browser compliant human interface description 130. AS

5 discussed earlier, for some applications, such as a
survey or a service request, a data description does
not exist at the point in time, when the human
interface 951 (cE. FIG.. 6) for the application 1s
described. Therefore, for some applications, browser

10 compliant human interface description document 130
comprises a mix of layout information and data
description. Preferably, during runtime the data are
separately stored from the layout information. This
allows a user specific and application specific

15 instantiation and initialization of data without
storing redundant layout information with each data
instance. Preferably, decomposing step 450 is performed
by applying style sheet language transformation, such
as  XSLT, to Dbrowser compliant human  interface

20 description 130. The details of extracting 451 layout
template 140-1 and extracting 452 data description
140-2 are explalned under FIG. 3B.

The further optional steps e) instantiating 460,

f) merging 470, g) rendering 475, h) receiving 480

25 i) storing 485 the data and j) storing 490 a status are

explained in detail under FIG. 7.

FIG. 2B illustrates a second, preferred embodiment
of method 400. The difference to the first embodiment
(cf. FIG. 2A) is the replacement of steps c¢) and d)

30

35

(converting standardized description 430 and
(decomposing browser compliant description 450) by step
k) decomposing standardized description 440. In the
first embodiment the application programmer can refine
the human interface layout description after step 430
and the decomposing step 450 is executed based on the
refined layout description (browser compliant human

interface description 130). On the other hand, in the
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second embodiment, decomposi.ng step 440 1s
automatically executed based on the standardized human
interface description 120. The automatic human
interface creation in this case does not allow the
application programmer to refine the layout. In the
decomposing step 440, computer system 999 extracts
human  interface layout template 140-1 and data
description 140-2 (cf. FIG. 5A) from standardized human
interface description 120. Preferably, decomposing step
440 1s performed by applying style sheet language
transformation, such as XSLT, to standardized human
interface description 120. The details of extracting
441 layout template 140-1 and extracting 442 data

description 140-2 are explained under FICG. 3A.

FIG. 3 1llustrates details of some method 400 steps.

FIG. 3A 1illustrates sub-steps extracting 441
layout template 140-1 (cf. FIG. 5A) and extracting 442
data description 140-2 of decomposing step 440.

In the extracting layout template step 441,
computer system 999 processes standardized human
interface description 120 (cf. FIG. 5A), preferably
using a style sheet transformation, such as XSLT (cE.
table 6), to create layout template 140-1.

For convenience of explanation, table 6 comprises
an example of a transformation rule for the BLE
FieldInput 125 (cf. table 4, line 10; cf. FIG. 6) ,
because BLE FieldInput 125 comprises both, layout
information and data. Transformation rules for other
layout elements can be defined accordingly by any
person skilled in the art. The following line numbers

without explicit table reference refer to table 6.
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Line | Code - -
1 <xsl:transform version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
|  xmlns:uicl="http://www.sap.com/sapsurvey/ble" >
2
_3 | <xsl:template match="uicl:FieldInput">
4 <input class="InputField" name="{@name}"
L o type="text">
> <xs1:e}ement name="xsl:attribute";
6 <xsl:attribute
name="name">value</xsl:attribute>
7* o Tffgl:element name="xs1:value-of">
3 <xsl:attribute name="select"><xsl:value-of
o select="@name" /></xsl:attribute>
2 </xsl:element>
10 </xsl:element>
- </input> J B
L2 </xsl:template>
13 o
*}4 </xsl:transform> r
Table 6: transformation zrules for extracting layout
template 140-1 from standardized human interface
description 120 in the survey example
5
Lines 1, 14 indicate a XSL transformation
document. Lines 3, 12 enclose the transformation rule
for BLE FieldInput 125 ILine 4 generates line 11 of
target-table 7 when applied to line 10 of source-table
10 4. Target-table 7 is a preferred XSLT implementation of
layout template 140-1 in the survey example. The data
information in the form of the default attribute wvalue
“0.0” (cf. source-table 4, line 10) is not generated
into layout template 140-1. Layout information is now
15 separated from data. I—Iowéver, a placeholder allows to

link to the corresponding data.
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Line | Code
1 <?xml version=“1:0“ encoding="utf-8"?>
2 <xsl:transform'vérsion=“1.0" xmlns:xsl=
o "http://www.w3.0rg/1999/XSL/Transform">
3 r <xsl:template métch?” "> - B -
4
> <html> | ., o
6 <form method="post" name="survey">
7 <table class="Grid”> i
g <xsl:if testéﬁ{boolean(/7surve§/planned_costé/
travel) }”>
2 <tr class="row”> ) J
L0 <td><span class="TextOutput”>Planned
r travel costs 2002 : </span></td>
i <td><input class="InputField”
name="//survey/planned cost/
travel”
‘ ] type="text”>
L <xsl:attribute name="value”>
43 <xsl:value-of select=
" Jenv:envelope/env:body/
) survey/planned costs/travel”/>
14 __</xsl:attribute>
- </input></td> ] J
16 </tr> r
17 </xsl:1if>
18 </table> )
12 ﬂ</§9rm> ] - )
20| </ntml> )
21
22 </xsl:template>
23 </x8l:transform>

Table 7: layout template document 140-1 1in the survey

examp.le
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Lines 5-10 generate the XSL attribute instructions
in lines 12, 14 of target-table 7 for the wvalue
attribute with the “value-of” instruction (table 7,
line 13). The “walue-of” instruction points to the
location where the wvalue is stored (e.g. data instance
150; cf. FIG. 7) and, therefore, provides the 1link
between the separated layout and data information.

In the extracting data description step 442,
computer system 999 processes standardized human
interface description 120 (cf. FIG. 5A), preferably
using a style sheet transformation, such as XSLT, to
create data description 140-2. In the survey example,
the XSL transformation processes the XML document in
table 4 by scanning the document for name attributes.
Each time a name attribute having data path information
is detected, corresponding tags (<data path element>,
</data path element>) are inserted for each data path
element into data description document 140-2 (cf. table
8). Preferably, data description document 140-2 1s
written in a markup language, such as XML. The name
attribute “//survey/planned costs/travel” 1is detected
in line 10 of table 4. The resulting data description
140-2 document in the survey example is shown in table
8. The following line numbers refer to table 8. Line 1
indicates a XML document. Lines 2-4 define the data
path “//survey/planned costs/travel” of default wvalue
“"0.0” (line 4). The closing tags </..> (lines 4 to 6)
complete the definition of the data path.
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L.ine | Code

- - el

g

i

<?xml version=“1.0"% encoding=“utf-8"?>

<surveys

Sl Aublrem -

<planned costs>

<travel>0.0</travel>

</planned costs>

| O] ] W N

</survey>s

Table 8: data description document 140-2 in the survey

example

5 FIG. 3B illustrates sub-steps extracting 451

layout template 140-1 (cf. FIG. 5A) and extracting 452
data description 140-2 of decomposing step 450.

In the extracting layout template step 451,

computer system 999 processes browser compliant human

10 interface description 130 (cf. FIG. 5B), preferably
using a style sheet transformation, such as XSLT, to
create layout template 140-1. Table 9 1llustrates, for

the survey example, transformation rules that transform
browser compliant human interface description 130 (cE.

15 source-table 5) into layout template 104-1 (cf. target-
table 7). For convenience of explanation, table 9
comprises a example of a transformation rule for the
input field instruction (cf. table 5, line 16), because

the input field instruction comprises both, layout

20 information and data. Transformation rules for other

layout elements can be defined accordingly by any

person skilled in the art. The following line numbers
without explicit table reference refer to table 9.

Line 1 indicates the start of a XSLT document.

25 Lines 3, 13 indicate that the comprised coding applies

Qto the input field instruction of source-table 5 (cf.

table 5, line 16). Lines 4, 12 copy the 1input field

instruction of source-table 5 resulting 1n lines 11, 15

of target-table 7. Line 5 copies all source-table
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attributes except wvalue attributes. Therefore, line 11
of target-table 7 has no value attribute. Layout
information is now separated from data. However, a
placeholder allows to link to the corresponding data.
Therefore, lines 6-11 generate XSL instructions for the
value attribute into lines 12-14 of target-table 7.
Lines 6, 7, 11 generate an attribute instruction for
the value attribute (of the input field instruction) in
lines 12, 14 of target-table 7. Lines 8-10 generate
line 13 of target-table 7 that comprises a “value-ot”
instruction to retrieve the eliminated data from the

corresponding location in data instance 150.
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Line | Code , B
. <?xml version="1.0% encoding=“utf-8"?>
<xsl:transform version="1.0"
xmlns:xsl="http://wwwgw3.org/1999/XSL/Transform“>
2 - -
3 <xsl:template match="input"> i i
4 <xgl:copy> ,
5 <xsl:copy-of select="@* [name ()
i l=Tvalue']"/>
6 ) <xsl:element name="xXsl:attribute">
7 <xsl:attribute
- , name;"name“>yalue</xsl:attribute>
8 ) ~_<xsl:element name="xsl :value-of">
S <xsl:attribute
name="gelect">/<xsl:value-of
select?“@name"/></xsl:attribute>
10 </xsl:element>
11 </xsl:element>
12 </xsl:copy>
13 </xsl:template>
14
15 </xsl:transform>

Table 9: transformation rules for extracting layout

template 140-1 from browser compliant human interface

description 130 in the survey example

In the extracting data description step 452,
computer system 999 processes standardized human
interface description 130 (cf. FIG. 5B), preferably
using a style sheet transformation, such as X5LT, €TO
create data description 140-2.

ITn the survey example, the XSL transformation
processes the XHTML document in table 5 by scanning the
document for name attributes. Each time a name
attribute having data path information 1is detected,
corresponding tags for each data path element

(<data path element>, </data path element>) of the data
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path 1information are inserted into data description document
140-2 (cf. table 8) . The name attribute "/survey/
planned costs/travel" 1is detected in line 16 of table 5. The
resulting data description 140-2 document in the survey example
1s shown in table 8 and already explained under FIG. 3A.

Layout template 140-1 and data description 140-2 are
equilivalent to the corresponding documents described under FIG.
3A. In the survey example, the documents described in tables 7

and 8 are created.

FIG. 4 1llustrates documents 110, 120 and 130 that are
processed 420, 430 in the method 400.

Predefined application specific human interface
description 110 comprises plurality 111 of application specific
layout elements 112, 113, 114 (cf. FIG. o). Preferably, the
ASLEs are described 1n a markup language, such as XML (cf.
table 2).

Computer system 999 applies transformation rules for ASLE-

to-BLE transformation (cf. table 3) to application specific
human 1nterface description 110 to transform 420 1t into
standardized human 1interface description 120. Standardized
human 1i1nterface description 120 comprises plurality 120 of
basic layout elements 122, 123, 124-1, 124-2, 125, 126 and 127.
Preferably, the BLEs are described in a markup language, such
as XML (cf. Table 4) and the transformation is a style sheet
language transformation, such as XSLT.

Optionally, computer system 999 applies conversion rules
to standardized human interface description 120 to convert 430
1t 1into browser compliant human 1nterface description 130.
Browser compliant human 1interface description 130 is editable
with conventional web authoring tools, such as Microsoft
FrontPage or Adobe GolLive. For example, browser compliant human

interface description 130 1s a markup language document
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(e.g. XHTML), where all BLE elements are converted into
markup language instructions (e.g. XHTML instructions)
that can be rendered by a conventional browser (cf.
table 5). Preferably, the conversion is a style sheet
language transformation, such as XSLT that converts XML

statements into XHTML instructions, which is known 1in

the art.

FIG. 5 illustrates further documents 140-1, 140-2 that

are processed in method 400.

FIG. 5A illustrates decomposing 440 standardized
human interface 120 into layout template 140-1 and data
description 140-2. Transformation rules for extracting
441 layout template 140-1 are described in detail in
table 6. Extracting 442 data description 140-2 1s
described in detail under FIG. 3A.

FIG. 5B illustrates decomposing 450 Dbrowser
compliant human interface description 130 1nto layout
template 140-1 and data description 140-2. Extracting
451 layout template 140-1 is described in detail 1n

table 9. Extracting 442 data description 140-2 1s
described in detail under FIG. 3B.

FIG. 6 illustrates ALSEs 112, 113, 114 and BLEs 122,
123, 124-1, 124-2, 125, 126 and 127. ALEs are shown
with solid lines and BLEs with dashed lines.

The human interface description is first described
with  ALSEs. ITn the survey example the  ASLES
questionnaire 112, questionGroup 113 and question 114
are used. The ASLEs reflect the logical structure of
human interface 951 where guestionnaire 112 comprises
at least one gquestionGroup 113 and dguestionGroup 113
comprises at least one question 114. Question 114 has
attributes, such as attributes 114-1 to 114-4. For‘

example, human interface 951 1is displayed on output

device 950 (cf. FIG. 1).
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BLEs in a SIDL typically have an application 1independent
or graphical character, such as page 127, grid 122, row 123 or
cell 124-1, 124-2. Different types of data, such as TextOutput
field 126 or inputField 125, can be assigned to a cell. A cell
can even comprise a further grid that comprises further rows
and cells, wherein radio buttons, checkboxes or any other data
type gets assigned to the cell. Therefore, the generic nature
of BLEs allows to compose any kind of application specific
human interface 951.

Method 400 (cf. FIG. 2) 1s provided to automatically
transform the logically structured ASLEs 112, 113, 114 into the

graphically structured BLEs 122, 123, 124-1, 124-2, 125, 120,
127.

The assignments of BLEs to ASLEs are described as
transformation rules (cf. description of FIG. 2, table 3). In
the survey example the following assignments of table 10 are

defined in the transformation rules of table 3:

ASLE BLE

questions) | cells)

(with 2

"visible" 114-3 cells 124-1, 124-2) with row

attribute "visible”

question attribute "style" 114- "FiefainpﬁE3 125

‘2 (value=InputField)

question attribute "default" | attribute "default" of BLE 125
114-4 |

Table 10: ASLE-to-BLE assignments 1n the survey example
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FIG. 7 1llustrates processing of documents 140-1, 140-2, 150,
160 (optional 120-1) and data 170 during runtime. Document

120-1 1s a runtime copy of standardized user interface
description 120.

In some embodiments, computer system 999 (cf. FIG. 1)
executes the remaining, optional steps of method 400 (cf. FIG.
2) during runtime:

e) instantiating 460 data instance 150 from data
description 140-2.

f) merging 470 data instance 150 with human interface
layout template 140-1 1into 1ndividual browser compliant human

interface description 160.

L}

g) rendering 475 (cf. FIG. 2) individual browser
compliant human interface de3scription 160 to prompt a user
(not shown) for data input.

h) receiving 480 data 170 from the user.

1) storing 485 the data 170 in data instance 150; and

7) storing 490 a status of at 1least one basic layout
element (122, 123, 124-1, 124-2, 125, 126, 127).

In the 1instantiating step 460, computer system 999
complements data description 140-2 by further, runtime

dependent data (data that are created or modified during

runtime) resulting in data instance 150. Examples for runtime

dependent data are user name, document creation date, session

ID, error messages, etc. Preferably, data instance 150 is a
markup language document, such as an XML document. The
following 1line numbers refer to table 11. In the survey

example, table 11 1llustrates an envelope (lines 2, 13)
comprising the runtime dependent data user name ("USER1", 1line
4) 1n 1its header (lines 3, 5), whereas the data description
(lines 7-11) forms 1its body (lines 6, 12). The envelope name

space 1s represented by the prefix "env:".
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Line | Code -

1 <?xml version=“1.0" encoding=“u§f~8??> -

2 <env:envelope
xmlns:env="http://www.sap.com/sapsurvey/env” >

3 §epv:header> o |

% o <env:user>USERl</env:user> )

SJHWM“"J < /env:header>

B ) <env:pody:> -

/ <survey>

8 <planned_ costs>

9 1 <travel>0.0</travels>

10 </planned costs

ook ~ </survey> -

La </env:body>

13 </env:envelope>

Table 11: data instance document 150 1n the survey

example

ITn the merging step 470, layout template 140-1 1is
applied to data i1nstance  150. Preferably, this
corresponds to a style sheet transformation (ci. table
7) of data instance 150.

If required, data instance 150 is modified, for
example, by an application program (e.g. computer
program 101 on computer 901), prior to applying layout
témplate 140-1. This is achieved through interface 155.
For example, computer system 999 (cE. FIG. 1)
transfers data of data instance 150 (e.g. on computer
900) to the application program through interface 155
and data instance 150 receives modified data from the
application program through  interface 155. The
advantage is an application specific initialization of
data instance 150. For example, in the survey example a

user (e.g. USER1l, cf. table 11, line 4) wants to 1nput
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the planned travel costs for the next fiscal year. The
default wvalue that is derived from the corresponding
data description 140-2 is “0.0” (cf. table 11, line 9).
In the example, the application program knows the real
travel cost of the user for the previous fiscal vyear.
The application program is called through interface 155
and runs a query for the previous travel cost. The
result wvalue 1s returned to data instance 150 through
interface 155 and replaces the old default wvalue.

Table 12 shows individual browser compliant human
interface description document 160 as result of merging
step 470. Preferably, document 160 is written 1in a
markup language, such as XHTML. The following line
numbers refer to table 12. Document 160 is similar to
the document 130 in table 5. The differences in lines 4
and 10 are explained in detail in the storing status
step 490. In line 19 of the survey example, layout
information (input) and data from data i1nstance 150
(default wvalue “0.0”) are merged when lines 11-15 of

table 7 (layout template 140-1) are applied to table 11

(data instance 150).

Line | Code

1 <?xml version="1.0" encoding=“utf-8"?>
<html xmlns="http://www.w3.org/TR/xhtmll">

€ <heads>

3

< <!--Functions (e.g. JavaScript):

a) set cursor on page display

b) determine cursor position on page submission

-=>

el

</head>

<body>

<form method="post" name="survey">

ol ] J| O Ul
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39
10 <input type hidden name="//env:envelope/
env:states/uicl:page/@cursorPos”
value="//survey/planned costs/travel”/>
11
e <Fabl§> B
13 <txr>
A - <td> B 3
3 ‘ <span>Planned travel costs 2002 :</span>
16 </td> o
~’ <td> ]
LS ~ <span>
L2 <input name="//survey/planned costs/
travel" type="text" value="0.0"/>
<0 </span>
21 </td>
22 </tr>
23 </table> )
24
3 </form>
40 '</bodyg 1
37 </html> N -
Table 12: individual browser compliant human interface

10

15
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description document 160 in the survey example

In (cf. individual

browser compliant human interface description 160 1is

rendering step 475 FIG. 2)
rendered by a conventional browser,
(cE. FIG. 1).
the user is prompted with a screen that has a structure
6 (dashed lines).

user reads the question text in TextOutput BLE 126 and

for example on

output device 950 In the survey example,

simllar to the BLEs shown in FIG. The

is expected to input data in FieldInput BLE 125, where

a default value is displayed. If more than one question

is displayed, the user can perform more than one data

input. After having finished all data inputs, the user
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submits the data 170. For example submission of data 1s

performed by clicking an appropriate button on human

interface 951 or by selecting an “ENTER” key on input
device 940 (cf. FIG. 1).

In the receiving data step 480, a computer of
computer system 999 (e.g. computer 900, cf. FIG. 1)
receives the data 170 from the user via user interface
960 (cf. FIG 1). Data 170 comprise at least one data
set. Preferably, data 170 are received in a format that
comprises a name and a value for each data set of data
170. Preferably, the name of each data set is a XPath
that is compliant with data instance 150 and 1ndicates
the storage location of the corresponding value of the
data set. Table 13 illustrates data 170 in the survey

example. Each row of table 13 corresponds to a data set

of data 170.

Name Vaiue

//survey/planned costs/travel 5000

Table 13: format of data 170 in the survey example

In the storing data step 485, the data 170 are
stored in data instance 150 at the corresponding
location. In the survey example, the storage location
is implicitly known £from the name column of table 13
(e.q. v/ /survey/planned costs/travel”). Optionally,
after having stored the data 170, the data 170 can be
processed by an application program (not shown) by
using interface 155, similar to the description of the
merging step 470

In the storing status step 490, the status of at
ieast one basic layout element (122, 123, 124-1, 124-2,
125, 126, 127) is stored 1in data 1instance 150.

Alternatively, the status can be stored in runtime copy
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120-1 of standardized human interface description 120
(dashed lines).

The status of a basic layout element comprises
information about the layout element at the point 1in
time when the user submits data 170. For example, it
the user expanded a hierarchy while interacting through
the human interface 951, the expansion status of the
hierarchy is stored. In the survey example, the status
of BLE page 127 1s the position of a cursor on human
interface 951 (cf. FIG. 6). In case, the user inputs
data 1into more than one BLE FieldInput, the cursor
typically stays in the BLE that received the last data
input. For convenience of explanation, only BLE
FieldInput 125 1s considered. Tn this case, the status
“cursorPos” of BLE page 127 1s a unigque polinter to the
BLE 125. Such a pointer can be implemented as a uniqgue
ID for each BLE. In the survey example, the data path
" /survey/planned costs/travel” serves as unique ID for
BLE FieldInput 125. Assuming that the cursor i1is i1n BLE
125 when the user submits data 170, for example, the
status cursorPos="/survey/planned costs/travel” of page
127 18 set 1n a hidden field of individual browser
compliant human interface description 160. In the
survey example of table 12 (document 160) this 1is
achieved by wusing a function (e.g. a JavaScript
function) (cf. table 12, line 4b) that determines the
cursor position and by 1line 10 of table 12 that
transfers the cursor position into a further field
instruction of document 160. Preferably, the further
input field instruction is for a hidden input field.
The content of the further input field instruction is
part of data 170. The name attribute
n [ /env:envelope/env:states/uicl :page/@cursorPos”
corresponds to a “state”-location (<env:envelope>
<env:states><uicl:page .. cursorPos=..>; cf. table 14,
line 6) in data instance 150, where value="//survey/

planned costs/travel” is stored as value attribute
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cursorPos (cf. table 14, 1line 7). When 1ndividual browser
compliant human interface description 160 1s re-generated after

the submission of data 170, a further function of document 160

(cf. table 12, line 4a) 1s executed that retrieves the BLE page
5 127 status information from data instance 150 and sets the cursor

position accordingly.

e v . o e e e

1 <?xml version="1.0" encoding="utf-8"?7>

2 <env:envelope

l | xmlns:env="http://www.sap.com/sapsurvey/env">

3 <env:header>
4

5 </env:header>
I 6 | <env:states>
7 <uicl:pa&g—id=;EEEGE§F_“_______“_—_“_- -
l | cursorPos="//survey/planned costs/travel"”
xmlns:uicl="http://www.sap.com/sapsurvey/ble" />
. —
9 </env:states> -
10 | <env:body>
11 -
12 </env:body> -

</env:envelope> - I

Table 14: data instance document 150 after having stored a layout

element status

10 In an alternative embodiment, the BLE status can be stored
in runtime copy 120-1 of standardized user 1interface description
120. This alternative embodiment works when the second described

embodiment is used, where method 400 steps 430, 450 are replaced

by step 440. This implies the expansion of the
15
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runtime environment from method steps 460-490 (cf. FIG.
2) to further comprise method step 440. In this case,
using the survey example, BLE status information in
data 170 is stored directly in runtime copy 120-1 (cf.
table 15, line 2). The status information 1s preserved
during steps decomposing 440, instantiating 460 and
merging 470, so that the status is set when rendering

475 human interface 951 at least a second time.

Line | Code B
1 <?xml version=“1.0" encoding;“utf~§“?>
: <ulcl:page id="survey”
cursorPos="//survey/planned costs/travel”
xmlns:uicl="http://www.sap.com/sapsurvey/
o L ble” />
3
= <uicl:Grid rows=“1"“ cols="2"“ id="planned costs”>
5 <uicl:Row visible="{boolean (//survey/
planned costs/travel) }”>
6 <ulcl:Cell> 1
1 <uicl :TextOutput text=” Planned travel
costs 2002 :7/>
0 B </uicl:Cel%?
- - <uicl:¢ell> J B
10 <uicl:FieldInput default="0.0"
name="//survey/p}anned_costs/travel"/>
11 o </uicl:Cell>
12 </uicl :Row> ] B )
13L </uicl:Grid> )
48 </uicl :page>

Table 15: runtime copy 120-1 of standardized human
interface description document 120 1in the survey

example, including status information.
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Having described a computer-implemented method 400, computer

system 999 1s now described.

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>