VEJHOD :AND SYSTEM FOR PROVI DI NG FERSSACK | NFORMATI ON
ON A GRAPHI CAL USER | NTERFACE 1 Field of the Invention
The present invention relates generally to graphical user interfaces (GUJ s)

on conputer systens. More specifically, the invention is a nethod
and apparatus to be used on a GJ for di spl ayi ng and interactively
correcting errors which occur during dat@ processing. 5 Background O The
| nvent'i on Many nodern data processing applications utilize
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the GUI on their display unit or terminal. Unfortunately, a user can make numerous errors in the

data entry process for a variety of reasons. Some errors occur because the user has entered data

10 too quickly on a data input device. Other errors occur when the user does not know what input
values the application requires and provides the incorrect response.

On conventional systems, an error message is displayed on the GUI when the processing

portion of the GUI determines that an invalid data value has been provided in an input field. A

separate error message dialog box with an error message will typically “pop up” thhm the GUI

I5 on the user’s display screen. In most cases, this dialog box will cover some, if not all, of the input

- data entered on the input fields,

The current user interface for providing error messages on a GUIis flawed in several respects.

First, current error messaging typically fails to inform a user what specific error bas occurred. In

most data processing applications, error messages are not specifically tailored for each type of error.

20 A user may receive the same error message for a number of different errors. As a result, the user

may spend an inordinate amount of time determining what is wrong with the data values provided.

Current error message techniques are inefficient because they do not provide a method of

. quickly resolving errors. Error messages on existing systems are static and are not interactive. They

typically place a warning on the display screen and do not promote further processing of the data.

25 Moreover, conventional error message techniques make GUIs hard to use because the dialog

boxes cover up critical information. To resolve errors and continue processing data, a user must



The current user interface for providing error nmessages on a GUl is flawed

in several respects. First, current error nessaging typically
fails to informa user what specific error has occurred. In nost
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There is a need for an information feedback techni que which preserves the

context of data processed on the underlying screen and enabl es
the user to interactively correct errors. 10 15 20
25 ’
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1 Summary Of The Invention

Embodiments of the present invention provide a computer implemented method and
apparatus for processing user defined input on a graphical user interface (GUI). Initially, a first
user defined input value is received in a first graphical processing element. This first graphical

5 processing element determines if the first user defined input value is a valid input value. Typically,
this is done by comparing the first user defined input value with a set of valid input values. The
second graphical proeessiné element displays a feedback message and the first graphical processing
element in a GUI when the first user defined input value is determined to be invelid. The second
graphical processing element uses the first graphical processing element to receive and process data

10 the user re-enters in an atternpt to correct the invalid entry.

There are several advantages offered by embodiments of the present invention which were
previously unavailable. First, GUI based feedback messages provided according to principles of
the present invention are easy to use because the feedback information is collocated with the
mechanism for responding to the feedback. Accordingly, an error message provided according to

15 embodiments of the present invention also include & mechanism for correcting the error. On
conventional GUIs, the feedback information required to correct an error is usually severed from
the area where the new data is re-entered. ESdsting systems force the user to switch context between
the area where the error message appears and the data processing area where the data is re-entered
and corrected. Context switching confuses the user and increases the time to process data. In

20 contrast, the error messages provided according to teachings and suggestions of the present invention
indicate in a single area what aspect of the data is in error and a novel technique for correcting the
eITor.

Embodiments of the present invention are advantageous because the error messages
correspond to specific errors which occur during data processing. In the past, a single error message

e was used to cover a broad spectrum of errors. Embodiments of the present invention, however,
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present invention provide a conputer inplenented nethod and
apparatus for processing user defined input on a graphical user interface

(GQU). Initially, a first user defined input value is received in
a first graphical processing elenent. This first graphical 5

processing el enment determnes if the first user defined input value is a
val i d i nput value. Typically, thys is done by conparing the first

user defined input value with a set of valid input values. The
second {§r apheeept eqporcoessages) tpilefed e the specifid erys on pfobledbershuniersd g @hisreduchethe
first graphical processin element in a GU when the first user

defined i npmtuesswta%%@mmewsﬁ@%ﬂhﬁﬁmw'@r@é%nd

raphi cal procesg .el ement_uses the first aphi cal praocessi el enent to
?ecgi ve a_ng pr ocgg@gmts the p’f“Fﬁé‘E 6”3’8’?‘1"%@%%{5&% vainﬁg%ér?fs %ﬁagﬁ%?gygr%ﬁer Bet
the invalid & forresolving the error. On exisfi \Aﬁygtheﬂx\%\.e%rrrgﬁ%{&&%ks iﬂtﬂ“!ﬂé‘éx&ﬁ%ﬁhaﬁ%&&ﬁ&ﬂ by

enbodi ment s “of the present I nvention previ ous
unavai | abl e bufdot indickle how dRErbesd ba fdsolidts SageEmds] thy idCMuA aRo fefért@a anual

principles of the present invention are easy to use because the
f eedback i nfooreferenasrguide fook sejutinne dn\gontrast, lkmbodiments of therprehent inyentioprprovide a
responding to the feedback. Accordingly, an error nessage provide

accordi ng t&" elementon the (UL WHChPFVIASS MLRITOF MCFsog8mfECRPES 4N US§Y, igput
hani sm f ' h . . tignal G .
foedback | nRpheHaRtdeitl I3dnsl vRlie st undertving sFARER PR o Spediiting

the area wherRedshg of@adata is re-entered. Existing systems force the user
to switch context between the area where the error nessage appears
and t h#0 data pr oBmbedimentsiof thevpresest intationklso promo- @pidaleedopment of information

feedback systems in software applications. In the past, 8 new set of error messages required a
separate error message routine for displaying the error messages on the GUL Typically, software
developers could not reuse conventional error message routines without significant modifications
to the code. In contrast, embodiments of the present invention reuse a generic error message routine

15 to display all error messages on the screen.

20



and corsrected. Context swi tching confuses the user and increases the tine

to process data. In 20 contrast, the error nessages provi ded according
to teachi ngs and suggestions of the present invention indicate in
a single area what aspect of the data is in error and a novel technique for
correcting the error. Enbodi nents of the present

I nvention are advant ageous because the error nessages correspond
to specific errors which occur during datadSprocessing. In the past, a
single error nessaoe 25 was used to cover a broad spectrum of errors.
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i ndi cate an error has occurred but do not indicate how the error
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expedite t hﬁxough not necessarily, these quantities take the form of electrical or magnetic signals capable of
being stored, transferred, combined, compared, and otherwise manipulated. It proves convenient
10 at times, principally for reasons of common usage, torefer to these signals as bits, values, elements,
symbols, characters, terms, numbers, or the like. It should be bome in mind, however, that all of
these and similar terms are to be associated with the appropriate physical quantities and are merely
convenient labels applied to these quantities. '
Useful machines for performing the operations of the present invention include general
15 purpose digital computers or similar devices. The general purpose computer may be selectively
activated or reconfigured by a computc}' program stored in the computer. A special purpose
computer may also be used to perform the operations of the present invention. In short, use of the

methods described and suggested herein is not limited to a particular computer configuration.

20



processi ng of data. 10 Enbodi ments of the present invention

al so pronote rapid devel opnent of information f eedback systens in
software applications. In the past, a new set of error nessages required a
separate error nessage routine for displaying the error nessages on the
QJ . Typically, software devel opers coul d not reuse conventi onal
error nessage routines wthout significant nodifications to the
code.- In contrast, enbodinents of the presgent invention reuse a generic

error nessage routine 15 to display all error nmessages on the screen.
20 1 Eggf Description Of The Drawings

5 Figure 1 is a block diagram of a computer system for practicing various embodiments of
the present invention;
Figure 2illustrates a conventional error message on a graphical user interface (GUI) system:
5 Figure 3 illustrates the general steps for processing data on a graphical user interface (GUT)
using one embodiment of the present invention;
Figure 4 illustrates the steps used in providing an error message using one embodiment of
the present invention;
Figure S illustrates & data input screen provided by one embodiment of the present invention;
10 Figure 6 is a diagram indicating the class definitions and the methods used by one
embodiment of the present invention; and

Figure 7 illustrates an error message provided by one embodiment of the present invention.
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1. Notations and Nonencl ature The detail ed descriptions
which follow are presented largely in ternms of methods and

synbolic representations of operations on data bits within a conputer.
These. net hod descri ptions and representations are theneans used
by those skilled in the data processing arts to nost effectively 5
convey the substance of their work to others skilled in the art.

A nmethod is here, and generally, conceived §0 be a self-consistent seguence
of steps | eading to a desired result. These steps require physical
mani pul at i oRetailed Peyoiptioh quantities. Usual ly, t hough not
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20 10 limitation, electronic keyboards and pointing devices such as electronic mice, trackballs, lightpens,

thumbwheels, digitizing tablets, and touch sensitive pads.
The computer 102 includes one or more processors 114 which fetch computer instructions
from a primary storage 108 through an interface 116, such as an input/output subsystem. Computer
102 can be, but is not limited to, any of the SPARCstation or Ultra workstation computer systems
15 available from Sun Microsystems, Inc. of Mountain View, California, any of tﬁe Macintosh
computer systems based on the PowerPC processor and available from Apple Computer, Inc. of
Cupertino, California, or any computer syétem compatible with the IBM PC computer systems
available from International Business Machines, Corp of Armonk, New York, which are based upon
the X86 series of processors available from the Intel Corporation or compatible processors. 1
20 Processor 114 executes these fetched computer instructions. The processor 114 can be, but is not
limited to, any of the SPARC processors available from Sun Microsystems, Inc. of Mountain View,

California or any processors compatible therewith. Executing these computer instructions enables

the processor 114 to retrieve data or write data to the primary storage 108, display information on

25 1. Sun, Sun Microsystems, the Sun Logo, Java, HotJava, Open Windows, and NeWs are
trademarks or registered trademarks of Sun Microsystems Inc. in the United States and oth-
er countries. Products bearing the SPARC or Ultra trademarks are based upon an architec-
ture developed by Sun Microsystems, Inc.
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storage 110 can include any type of computer storage including, without limitation, randomly
accessible memory (RAM), read-only-memory (ROM), application specific integrated circuits
(ASIC) and storage devices which include magnetic and optical storage media such as CD-ROM.

The prnnary storage 108 stores & number of items including a GUI program 120 and a
runtime environment 122. The runtime environment 122 typically is an operating system which
manages computer resources, such as memory, disk or processor time, required for embodiments
of the present invention to run. The runtime environment 122 may also be a microkernel, a message
passing system, a dynamic loadable linkable module, a browser application for the World Wide
Web, a runtime interpreter environment, or any other system which manages computer resources.

Detailed Description Of One Embodiment

Figure 2 illustrates the conventional method of providing feedback information on a
graphical user interface (GUT) sysicm. Initially, a graphical processing element on the GUl receives
a user defined input value and determines if the value is valid. A graphical processing element is
any element within the GUI capable of receiving input values, verifying the input values, performing
one or more predetermined functions on the values, or any combination thereof of these operations.
If the input value is valid, the graphical processing element processes the input values. However,
if the value is determined invalid, a conventional system displays a dialog box which only contains
feedback information. Generally, the feedback information contained within the dialog box is an
error message which does not indicate how the problem can be resolvéd. Moreover, the dialog box

often covers up information in the graphical processing element and makes it more difficult for the

. user to correct the invalid input values.

For example, a first graphical processing element 200 is designed to receive a location

address on the World Wide Web. First, graphical processing element 200 receives an invalid location

one



Figure .7 illustrates an error nessage provided by one enbodi nent of the

present invention. 15 20 25 .
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9

address “asdfasdf”. The invalid Iocation address causes a dialog box 202 to “pop up” within the
GUI. The dialog box 202 is an ineffective error message because it does not provide & mcthc;d for
solving the problem created by entering an invalid location address. Moreover, the dialog box
covers a portion of the first graphic processing element 202. This makes the GUI more difficult to
use because the user is forced to switch contexts to correct the invalid entry. Essentially, the user
must move dialog box 202 away from graphical processing element 200 to enter a new value for
the location address.

GUIs using embodiments of the present invention are easier to use because the user can
correct errors in the same area in which the error is displayed. Figures 3-7 illustrate one method
for practicing the present invention. The flow diagrams described herein broadly illustrate the
logical flow of steps to perform one embodiment of the present invention. Accordingly, numerous
steps may be added to, or taken away from the flow diagrams, without departing from the scope of
the invention. Furthermore, the order of execution of the steps in the flow diagrams may be changed
without departing from the scope of the invention. Additional considerations in implementing the
method described by the flow diagrams may also dictate changes in the selection and order of the
steps. N

Figure 3 illustrates the general steps for processing data on a graphical user interface (GUI)
using one embodiment of the present invention. At step 302, a first graphical processing element
receives input data from the user of the GUL As previously mentioned, a graphical processing
element is any element within the GUI capable of receiving input values, verifying the input values,
performing one or more predetermined functions on the values, or any combination thereof of these

operations. The first graphical processing element is typically generated using graphic display

primitives in Java™, OpenWindows™, NeWs™, or any windowing system or language capable

-of supporting GUIs. At step 304, the first graphical processing element determines if the input data

received is valid. Data validation generally involves comparing the user defined input value with

a set of valid input values appropriate for the particular graphical processing element displayed on



Figure .l is a block diagramof a conputer system 100 for practicing various
enbodi nent s of thepresent invention. Typically, a conputer system
100 includes a conmputer 102, adisplay device 5 104, an input device
106 such as a keyboard, a primary storage device 108 and-a secondary

st or age device 110. The display device 104 di splays a graphi cal
user interface (GQJ) 112 for facilitating the di splay of graphics
and text for the user using the system 1@@. Display devices 104 i ncl ude,
for exanplexggrlnters and conputer display screens such as cathode
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di splay iInformajj g@, 84, the first graphical processing element provides input parameters to the

ShowError routine including the name of the first graphical processing element and a feedback

15 message. The ShowError routine receives the input parameters and embeds the first graphical

processing element and the feedback meééage within a second graphical processing element (step

. 406). At step 408, the ShowError routine displays the second graphical processing element which

includes the feedback message in combination with the first graphical processing element. The

first graphical processing element continues processing at step 302 in Figure 3. In this particular

20 embodiment, the first graphical processing element receives another user defined input and

continues processing the input data. In one embodiment, steps 302-308 are performed in the above
described manner until valid data is provided and the data process is cémpleted at step 310.

One embodiment of the present invention can be implemented using an object oriented

computer language, such as Java, in combination with a general document description language,

such as HTML. The Java programming language is a general purpose object oriented computing

environment and language which supports the development of GUI applications as well as client/
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browser applﬂl the tptl'eggnt fin%gnt}orxlle Iz\(\?)r | gulgrv gr%phlcal processing elements 506-514 in particular are

implemented as applets written in Java. The remainder of web page 500 in Figure S is implex_nented
10 with a combination of HTML and Java.

Referring to Figure 5, graphical processing elements 506-514 are implemented as five
different applets: a FirewallProxyPreferences applet, a FTPProxyPreferences applet, a
GopherProxyPreferences  applet, a  SOCKSProxyPreferences  applet, and a
CachingProxyPreferences applet respectively. For purposes of this embodimgnt. graphical
15 processing elements 506-514 can each be a first graphical processing element. Collectively these

applets enable a user to select which mternai servers on the network act should act as a proxy or
gateway for Internet access through the ne.twork firewall. Each applet sets a different entry in the
proxy service preferences table within the HotJava browser to a specific server name and port
number.

In accordance with object oriented programming techniques well known in the art, each of
these five applets inherit methods provided by their parent classes. Figure 6is a diagram indicating
the class definitions and the methods used by one embodiment of the present invention. A
ProxyPreferences clas§ is the first parent class to the five subclassed applets. This class enables

.each of the five subclassed applets to validate a server name and a port number using a ProxyValidate
method. The PreferencesDoubleFillln class is the second parent class to the five subclassed applets.

The PreferencesDoubleFillln class methods are inherited by the ProxyPreferences subclass and the
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cont ai ned Viniphinfentsivfe einBdddgert O the presdat invention.  error message whi ch does not
i ndi cate how t he probl em can be resol ved. Mreover, the dial og box
often dovers up TheSbowiEraranetiod receivestheappletramepwhickinspmeyerabaskments is knowmdses

Vel Uas. 2. the sameots st srppicalppansing cleaent, Fda SFARG RO SR TSR L Rip<g Veicate
200 is desugr&ggdptﬁl I8 Calbbintinl, &%%é{zc?ﬂ: error %ﬁsageecqgﬁtgﬁ%&ﬂwﬁ ?Xgﬁ% ﬁie\qs&e

Wb, First hich processrng elves an I nva ocation

9 1 = adgliiesfind @y hiaHr has. JBrrddN IR SEoWERoRinkMBd GHSHIS B8 cfratiBesiagh sl 0y
box 202 to "pop up” Wthin the
applet name in an HTML information feedback template. Executing this modified HTML
10 information feedback template displays the specific error message and the applet named by the
ShowError method. The combination of the applet and the specific error message is a second
graphical processing element in some embodiments of the invention. The user modifies the invalid
values directly in the applet displayed in the second graphical processing element. In one
embodiment, the input fields in the applet are blank and contain no values. In an alternative
15 embodiment, the invalid input value originally provided is displayed in the applet displayed in the
second graphical processing element,
In operation, a user brings up the web page illustrated in Figure 5 using the HotJava browser.
The browser executes a FirewallProxyPreferences applet, a FTPProxyPreferences applet, a
GopherProxyPreferences  applet, a  SOCKSProxyPreferences  applet, and a
20 CachingProxyPreferences applet to provide graphical processing elements 504-514. The
.CachingProxyPrcferences applet receives the invalid server name “tachyon” and the invalid port
number “8000” in each of its respective two fields. Selecting an apply button 516 causes the
CachingProxyPreferences applet to invoke the ProxyValidate method to determine whether the
_server name and port number are valid. The CachingProxyPreferences applet passes the name of
z the first graphical processing element, the “CachingProxyPreferences” applet, to the ProxyValidate

method in the event the input values are invalid. Since the “tachyon” server name is invalid,



QUi . The dialog box 202 is an ineffective error nessage because it does not

provi de a nethod for solving the problemcreated by entering an
invalid | ocation address. Moreover, the dialog box covers a
portion of the first graphic processing elenment 202. This makes the GU
nmore difficult to 5 use because the user is forced to swtch contexts
to correct the invalid entry. Essentially, the user . must nove

di al og box 202 away from graphical processing element 200 to enter a new
val ue for the | ocati on address. 13 GJl's using

enbodi ments of the present invention are easier to use because the user can
cor r ect 1 er r EraxyVelidateovill dnvekeaithe ShowErvdringithotl twdichroontaing enecingplineatiof the presans
3-7 illustrate one_nethod 10 for practicing the present i nvention: The

f1 ow di agr afiyeRtioachn this gasehelraxyfatida method will ppsa the eprstring “The name, yoy sepplied | ow
f st t r f d of t Al d
nurerous 10t the Cacling Brox ﬁﬁ?s?tfé’”gﬁi‘sda%p g BERE e B e Rt B¢

di agrams, Wkg m;w% aGks ﬁﬁmﬁﬁ PV altH.aN-
Furthernore, the“order o exec@g I On 01?1519 e uf rtlhet he ow di agrogrrsThrr%y
be chanyed “ShowError” MithbiDieteivte Bitkd pm&ér@mdtehﬂe&memcﬁ thé AsprépiMePortivs of

Addi tional considerations in jnplenenting the 15 nmet hod descri bed by the
fl ow di agramlmaiafmattﬁn(fedbwkdadg@d@ﬂemtmssw ection and order of the
st eps. gure 3 illustrates the general steps for

processi ng data %?felamgrf&&ﬁ%ﬂ ﬁ§e$h°Wﬁ‘ff8"r F‘é‘é@d displpys a second SmP’ét‘ﬁ rRIOGAUNg
nbodi t of t t 302 t |
orocessi ng SERRRY éhepsfg”%“' Gt oty TR Staefi (o B FPRE P ovsy
As |

previ Oushar@f; o Capa @ft&%ne@w,ﬁﬁl if&gh&%m NotaBIERE «

el ement withi recei ving 1 nput val ues, verifying tﬁ%

i nput el uesport” input fields pEthé Gicﬁhdlﬁ'apl'ﬂ@l ProceSEIng elpmen ateegemrmd b WiRCdaineipplen
t he val ues, or any conbi nati on thereof of these operations. The
first graphprovidedindirefirstigraphichlpneassingslementi. Hthd newgechingrexy hostinanse iprvalithitioe
di spl ay

applet embedded in the second graphical processing element updates the caching proxy host table

within the HotJava browser. As aresult, the first graphical processing element receives control and

resumes processing data.

15 There are several advantages offered by embodiments of the present invention which were
previously unavailable. First, GUI based feedback messages provided according to principles of
the present invention are easy to use because the feedback information is collocated with the
mechanism for responding to the feedback. Accordingly, an error message provided according to
en.ibodiments of the present invention also include a mechanism for correcting the error. On

20 conventional GUIS, the feedback information required to correct an error is usually severed from

the area where the new data is re-entered. Existing systems force the user to switch context between

the area where the error message appears and the data processing area where the data is re-entered
and comrected. Context switching confuses the user and increases the time to process data. In
contrast, the error messages provided according to teachings and suggestions of the present invention
indicate in a single area what aspect of the data is in error and a novel technique for correcting the

€ITor.



primti-ves in Java[err], OpenWndows[err], NeWjferr], or any w ndow ng
system or | anguage capabl e of supporting GQUIs. At step 304, the
first graphical processing elenent determnes if the input data

received is valid. Data validation generally involves conparing the user
defined input value with a set of valid input val ues appropriate
for the particular graphical processing el enent displayed on

10 -1 the display unit. If the data i 84determ ned valid, step 306
processes the data and the process conp| etes at ste 310. However,

if the Hata is .E-m%edﬁaent& ﬁ%ﬁ%ﬁ%ﬁ?@%@%dﬁe?‘@#&%ﬁ%\'ﬂ@%r Fd‘{ﬁ°¥ esgages

t t.h bl he dat T t i
Goei omed acEBTmI BT EhE dung das procgpil, 1 M et AN ol DS
is describ e@& el g;wer P EJOQXVSpecn'&n of grrors, Embodiibi&-515h n%%#c!nyﬁ&éxﬁ%ﬁ Showaer,

steps used I'n provi error messagé using one e

the present gdeaMeRot %ss t&l&&i e s;sehﬁc%ﬁeiﬂﬁﬁsremexmu&dua@waecnw@au@s the
f eedback nessage tenpl a whi ch provides an outline for displaying

t he fee&jbachn&gxhqrmiamd withyatiowsletrgrs shihmakes el easier touse. i nf or mati on
tenplate is in a docunent description | anguage for |laying out text and data
such as M@M@f the recesgnt, inyegtion) are( vantageRns pesayse shey, proyidg e d

Vor| 4 W de. FEHERREoSRxE e 0T On ey SRR et 4n BB B Bt
located on I.B%O Wﬂuﬁ&% how the 8P tin bed €Jctves Is dhetirile nfeMsdiBiist A Bfer B d Rl

| ocal and w
or reference guide for a solution. In contrast, embodiments of the present invention provide a

10 graphical element on the GUI which provides an error message, receives a new user defined input
value, and processes the input value for the underlying application. These steps expedite the
processing of data.

Embodiments of the present invention also promote rapid development of information
feedback systerns in software applications. In the past, & new set of error messages required a

15 separate error message routine for displaying the error messages on the GUL Typically, software
developers could not reuse conventional error message routines without significant modifications
to the code. In contrast, embodiments of the present invention reuse a generic error message routine
to display all error messages on the screen.

While specific embodiments have been described herein for purposes of illustration, various

20 modifications may be made without departing from the spirit and scope of the invention. Various
embodiments of the present invention can be implemented in numerous programming languages
and environments. Languages such as C++, Java, SmallTalk, and Eiffel could be used to mmplement
these various embodiments in an object oriented environment. Numerous classes could be defined

_in these object oriented languages to implement embodiments of the present invention and the

25 example provided above only provides one possible implementation. Many other class hierarchies

could be defined which utilize one or more embodiments of the present invention. Languages such



net wor ks. At step 404, the first graphical processing

el ement provides input paraneters to the ShowError routine

i ncluding the nane of the first graphical processing elenent and a feedback
15 nmessage. The ShowError routine receives the input paraneters and
enbeds the first graphical processi ng el enent and the feedback
nmessage wthin a second graphical processing elenent (step 406) .

At step 408, the Showkrror routine displ axs t he second graphi cal processing
el enment which i ncl udes the feedbd2k message in combination with
the first graphical processing elenent. The first graphical
processi ng M‘[mc‘g?hO eﬂl%&mmumdtsmmmvmmmbmw uiings
particul ar 20 nbodi nent, the fir gr aphi cal roceSSJ ng el e

recei ves an PEGERIRIng Jechnigyes lf"t onented pro rRASY i‘ﬁ%}’ the

i nput dat a. ”’éﬁjm%?’ steps 302-308 are perfor rred in the above
descri bed mariner Ent :zP'gva({ﬁed data is provided and the data process is-
conpl eted at st efxcdrtfhgly, the invention is not limifdd %o ﬁ:@uﬁ&l’ewb&feﬁﬂbﬁm@nﬁ%ﬂhwﬁ

i nvention can be inplenmented using an object oriented conput er

| anguade, shecinteggetddin@ording t6 thilelaitng dnd the/scépe ofthgR B@tidlenttocuMENt descri ption
| anguage, 25 such as HTM. The Java progranm ng | anguage i s a general
pur pose obj ect oriented conputing envi ronnment and | anguage whi ch
supports the devel opnment of GUI applications as well as client/

11 1 server applications over |ocal and w de area networks. In

particul ar, Java enabl es a conputer

10

15

20



receivi'ng a web page over an intranet or the Internet to | aunch
applications capabl e of processing data. Typically, object
oriented applications or "applets" are referenced in a web page along with
the HTML entries. A Java enabled runtime environnent recéives the web page
and retrieves the 5 appl et described wthin the web page. A Java
enabl ed browser, such as the HotJava[err] browser, t hen di spl ays
t he web page and executes the Java appl et referenced within the web page.
Figure 5 illustrates a web page 500 u5|n&6HTNL and Java to inplenment one
enbodi ment Claims of the present invention. In particular, graphica
processi ng el enents 506-514 in particular are i npl enented as
appl et s wr Whatis claimghiva. The renai nder of web page 500 in Figure 5 is

i npl enented 10 wi th a conbinati on of HTM. and Java.

Referring to Figure 5, graphical processing el enments 506-514 are

LSS o e o S

appl ets utert: fofl ,%g appl et , and
Cachi ngPr oxyPr ef erences a% espectively. For pur poses of this

enbodi ment, ~ gr aphi C&éceﬁtﬁxgaﬁrﬂhx@@ﬂﬁﬁieﬂ&lp@lmfﬁ B fikf@aphical srocsGaE Blel@ned fi 1St
gr aphi cal processing elenment Collectively these appl ets enable a -
user to sel ect whi c ldetermiping atithineseiddirst goaphicsl racessing elemanttif sixbfirstusercdefiasd a

pr oxy or . eway for Internet access through the network firewal
Each appl et set‘gplﬁvéf’??ér"é*‘ﬂmé\’ﬁ ry in the proxy service

preferences table wt t he. Hot Jav owser. to a specific, server nare and
por t nunbef" %ﬂg Seid B gra&xqaﬁ]plggggp%glﬁ@gmﬁn? fj'8 b m8§sf‘ﬁ$n‘f‘e’d

programm ng t eGRaind ook dehia Wien ﬁﬂ&*q &g&ﬁn
appl ets inherit m?t %F@s provi ded by ?iel rg%gfrirgnt cegéegé%puti@luure I's a
di agram i ndi cattb bgan invalid input Vdhee; gadss definitions and the methods used by

one enbodi nent of the present invention. A
displaying said second graphical processing element.

2. The method in claim 1 further comprising the steps of:

15 receiving a second user defined input value in said first graphical processing element
embedded in said second graphical processing element; and

processing said second user defined input value using said first graphical processing

element embedded in said second graphical processing element.
3. The method in claim 2 wherein said first graphical processing element is an object.

4. The method in claim 3 wherein said second graphical processing element is an object
which reuses the first graphical processing element object.

25
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ProxyPreferences class is the first parent class to the five subcl assed
appl ets. This class enabl es each of the five subclassed applets to
val i date a server nane and a port nunber using a ProxyValidate

nmet hod. The PreferencesDoubleFillln class is the second parent class to the
five subcl assed appl ets. The PreferencesDoubl eFillln class nethods
are inherited by the ProxyPreferences subclass and the

12 1 five underlying subcl assedappl ets. The PreferencesDoubleFillln

cl ass enabl es the applets to display an input field capable of
receiving two input values and setting specific variables to these two

I nput val ues. More inportantly,;qthe PreferencesDoubleFillin class
provi des the ShowError nethod which i npl ements one enbodi ment of

the pyesent i nyefhd @ethod inZlaim 2 wherein saidldacondipeapiicilpiocsBingeitnieacetelas ohbe
appl et name, which in some embodi ments is known as the name of a

first graphinomlpapeeesion gaic Astgmphicabprdceasispeendnt whish ingludpesloagfionfof exid t he
ProxyVal i dat e nmet hod. I n one enbodi nent, the specific error

message i $irst graphisal pmsessingielementfad paid fesdhaplemessege. under st and why an
error has occurred. The Showkrror nethod enbeds the error nessage and the
applet name in an HTM. information feedback tenplate. Executing this ‘

nodi fked HTM ﬁ%%cdﬁ eI RbsHg ﬁyéssg&eeé,q&gg LC
error nmessage éo’g’etxﬁe %Wn&#&g s = ShowEr r or mét hod.&bl'he

conbi nathgplag. the applet and the speC|f|c error nessage is a second

7. The method in claim 1 wherein said feedback message is an error message.

10 8. The method in claim 1 wherein said first graphical processing element receives input

values on a Web page and processes the input values.

9. An apparatus for processing user defined input on a graphical user interface (GUI)
comprising:
15 a receiver mechanism configured to receive a first user defined input value in a first
graphical processing element;
a determination mechanism configured to determine within said first graphical pro-
cessing clement if said first user defined input value is a valid input;
an embedding mechanism configured to embed said first graphical processing ele-
20 ment and said feedback message in said second graphical processing element; and
adisplay mechanism configured to display said second graphical processing element
and said feedback message when said first user defined input value is determined to be an

invalid input value.

R0 R R



graphi-:cal processing el enent in sonme enbodi ments of the invention. The user

nodi fies the invalid val ues directly in the applet displayed in
t he second graphi cal processing elenent. In one enbodi ment, the
input fields in the applet are blank and contain no values. In an
alternative 15 enbodi nment, the invalid input value originally provided
is displayed in the applet displayed in the second graphi cal
processi ng el enent. In operation, a user brings up the web
page illustrated in Figure 5 using the HotJava browser. The
brewser executes a Firewal | ProxyPrefere @S appl et, a FTPProxyPreferences
applet, a Gopher ProxyPr ef er ences appl et a

SOCKSProxyPr ef ergn ;8 blaim FREH Cachi ngPr oxyPr ef erences
appl et ko proviJ§'§§§B I ca 1%%%?%55|n31€€gﬁ§ﬁ¥s 504-514. The

Cachi ngPr oxyPr ef er enG égei@ihehanitt@nRAfed b Recbife/Pretdid SRk einedRPBt valug alyin”
and the invalid port nunber.- "8000" in each of its respective two

fields. Selecti rfigstgraphicplpyodsssirigetentehGenstmddedsn $dibsecond graphical processing element;
Cachi ngProxyPreferences applet to invoke the ProxyValidate nmethod to
det erm ne whet héPdt he server name and port nunber are valid. The

o 2oy o o oc s ng BB~ HESS SRR Ry Feem ok B B e

ProxyVal i date i, eai i i . i i

Since the “tachybid Sﬁgg%pﬁg% Mﬁg%ﬁlﬁh@a&%km&@é&ﬁ& gapRicdl PYdtedsthg
element.

11. A computer program product comprising:
10
a computer usable medium having computer readable code embodied therein for processing
user defined input on a graphit_:al user interface (GUI), the computer program product comprising:
code configured to receive a first user defined input value in a first graphical pro-
cessing element;
15 code configured to determine within said first graphical processing element if said
first user defined input value is a valid input;
code configured to embed said first graphical processing element and said feedback
message in said second graphical processing element; and
code configured to display a second graphical processing element which includes a
20 feedback message when said first user defined input value is determined to be an invalid

‘input value,
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13 1 ProxyValidate will invoke the ShowError mnethod which contains

one enbodi nent of the present invention. In this case, the
ProxyVal i date nmethod will pass the error string "The nane you supplied
for the Caching Proxy host is not valid" and the name of "the first
graphi cal processing el enent, the " Cachi ngPr oxyPr ef er ences”

applet, as input paraneters to the "Showkrror"” nethod. The 5
"ShowError" method receives these par amejgrs and enbeds theminto the
appropriate portions of an HTM."Tnformation feedback designed for
error gessages. 12. The computer prografgireduct in glatmo 1 Fughersomprisizgs ShowEr r or

met hod di spl ays a second graphi cal processing . %e,rren whi ch_ .
provides the error newlesoeiguieddo reesies 8/sse0nd e defingd input yalke st fiFs srsplyge)
host is not, valid" and. allows, the user. to _enter AW, chi ng
proxy host narreP_r‘?QEﬁs’é‘SIeiF,‘neP'rFE‘be@%éﬁ‘?W's W&%ﬁlwp”%srsm mpgtt' lelds in
the second graphi cal .y 06asslRg, PAENENA oAb HEAEHRA RNk RaAE sARRLA!
provided in the firstU graphi cal *processing el enment. ? t he new cachi ng

proxy Rost ”a”egfq%eééﬁgieﬁmehﬁ?nbeddedinsaidW%ﬁapﬁﬁﬂ@%ﬁinhm&ﬂmt.second -
si ng

gr aphi cal proce | ement updates the caching proxy host table

within the HotJava browser. As a result, the first graphical processing

el enent receives control and resunmes_processing data. 15 A
There are sever d8. Jtie apmpujersprogrim peaduphin shein R Fhetein w9id frsleerprhical grocessing

i nvention which were, previously unavail able. First, GJ based

f eedback mesdEatgbis apoBEtded according. to principl es of t he present
invention are easy to use because the feedback information is collocated
with the mechani sm for responding to the feedback. Accordingly, an

error jessage phYVirpeshaRute pilizgheh froduct in claim 13 ¢H&eidisii Sécandfraplical proessing
i nvention also include a nechanismfor correcting the error. On 20

convent i onadlenidolt i3 an bbjectivhidhiramsis thea first graghii@hproeesting deinenpoljestsr ect an error is
usual ly severed from .

15. The computer program product in claim 12 wherein said second graphical processing
elementreceives one or more parameters from said first graphical processing element which includes

15 a location of said first graphical processing element and said feedback message.

16. The computer program product in claim 11 wherein said first and second graphical

processing elements are applets.

20 17. The computer program product in claim 11 wherein said feedback message is an error

message.

18. The computer program product in claim 11 wherein said first graphical processing

.element receives input values on a Web page and processes the input values.

Iy



the area where the new data is re-entered. Existi ng systens force the user

to swtch context between the area where the error nessage appears.
and the data processing area where the data.is re-entered and
corrected. Context sw tching confuses the user and incredses the tine to
process data. In contrast, the error nessages provided according
to teachi ngs and suggestions of the preseﬂp I nvention 25 i ndicate in a
si ngl e area what ﬁE%Kﬁﬁ.@& EQF data is_in error and a novel techni que for
correcting the 1? STEM FOR PROVIDING FEEDBACK INFORMATIO

14 Enbodi menPY Bt GRABHECAR JFER INFRRFACE:r ¢ advant ageous
because; t he error nmessages COTARERQNd to specific errors which

occur during data processing. In the past, a single error nessage

was used to coveBmbodimeand of gecpresem iventibn pevide rbanpute ritrplenfented emgther el

i nvention, however, . accept error nessages tailored to the specific
error or prénvesmEsdpcRosrsEnguser fefined memesmnhecaf usgr interfape(GHID.-t Initindly.on finst ed
w th various errors,and kes the, GUJI . easiet fo use. . .
Ebod ment ST SHITES HPEC YR b iweNed Brh S Craicsl BavaNI gt Jbis A ermhisy
provides a . ' ' Ql vi A g .Stk ng ns,
error nessages flﬂ%iflgrg ‘gg‘%’]ég[%r%%%%tgé %r%tcuﬁ%rdg%l&mn%upﬁug %au‘f%%gé%g‘{dﬁeha?%ﬁ%‘ how

the error cagib aox{ea%%ﬁ@dm Rist 1R defhOPinPR VaIuE With a3btS? vAIRE ﬁ?utt\ﬂlu@s. g al
or reference guide for a solution. In contrast, enbodinents of the present
i nvent i on pfisugraishial processing element and said feedback message are embedded in a second graphical
processing element. The second graphical processing element receives a feedback message from
the first graphical processing element if the first graphical processing element determines that the
10 first user defined input value is invalid. The second graphical processing element displays the
feedback message and the first graphical processing element in a GUI when the first user defined
input value is invalid. The second graphical processing element uses the first graphical processing

element to receive and process a second user defined input value.

W
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10 graphi cal elenent on the GU which provides an error nessage,

recei ves a new user defined input val ue, and processes the input
val ue for the underlying application. These steps expedite the

processi ng of data. Enbodi ments of the present invention
al so pronote rapid devel opnent of information f eedback systens in
software applications. In the past, a new set of error nessages required a
15 separate error nmessage routine for displaying the error nessages on
the GQUI. Typically, softwq&gel devel opers coul d not reuse

conventional error nessage routines w thout significant nodifications
to the code. In contrast, enpodi%ents of the present invention reuse a

generic error nessage routine to display all error nessages on the
screen. Wi |l e specific enbodi nents have been descri bed
herein for purposée8 illustration, various EQ nodi fications may be
made w t hout departiﬁé\i(gf1the spirit and scope—of—thei e p qus
enbodi ments of the priesent~—nventien—ean be i npl enent ed{i ff NTLOELOOS

progranmm ng | anguageg gngd] €nvi rjonment s. Languages
Java, Small Tal k,—and |FLfiflel Icloulldi be u$dd to inpl ene
vari ous enbodi nents ijn i irert dd envi ronnment Nging _ ) ...
coul d be defingd In these objedt oriented [angladesiio.] il 2srent
enbodi nents of {the present invention and the 25_ exanpe/provi-dad-abeve
only provides one possible inplenmentation. Nhnylothar clas ??ﬁﬁiﬁﬁﬁﬁ

coul d be defingg which utilize one ofsnore enbodli repts of Ahe present

i nvention. Languages such
ag\\\\\ /// 112
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Processor(s)

| Interface - B8
i 110
1
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1 as C, Fortran, Cobol, and Pascal could also be used to inplenent these

vari ous enbodi nents usi ng procedural programm ng techni ques.
bj ect oriented progranm ng i s one possible way to i npl ement t he
i nventi on. Accordingly, the invention is not limted to the
above descri bed enbodi nents but shoul d 5 be interpreted according to
the clains and the scope of their equival ents. 10 15
20

2/7

Figure 2
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1 d ai ns What is clained is: 1. A conputer
i npl enent ed net hod for processing user defined input on a graphical user
5 interface (GUI) conprising the steps of: '
receiving a first user defined input value in a first graphical processing
el enent ; detegg} ing within said first graphical
processing elenent if said first user ned i nput val ue
is a valid inputFigure 3 enbeddi ng said first graphica
processi ng el enent and a feedback nessage in a 10 second
graphi cal processing el enent when said first user defined input value is
det erm ned to be an invalid input value; and

Receive input | — 302

data in first graphical

processing element

304 4
f?
\\ data? No

Yes

Process
data

310



di spl ayi ng said second graphi cal processing el enent. 2.
The nmethod in claiml1l further conprising the steps of: 15

receiving a second user defined input value in said first graphical
processi ng el enent enbedded in said second graphi cal
processi ng el enent; and processi ng said second user
defined input value using said first graphical processing

el ement enbedded in said second graphi4gdl processing el ement 20

3. The met hopig'm.ec‘kai m 2 wherein said first graphical processing elenent is

an object. 4. The nmethod in claim3 wherein said second
graphi cal processing elenent is an object whi ch reuses the first
graphi cal processing el ement object. 25

17

Receive template
for feedback //402

information

|

Receive input parameters 404
for generating feedback
information //

406
Embed feedback message and
first graphical processing element
in a second graphical processing element

408
Display second graphciall
processing element /

f

to 302 in Figure 3




1 5. The nethod in claim2 wherein said second graphical
processi ng el enent receives one or nore paraneters fromsaid first
graphi cal processing el ement which includes a |ocation of said

first graphical processing element and said feedback nessage. 5

6. The nethod in claim1 wherein said first and second graphi cal processing
el ements are appl et s. 7. The nethod in claim1l
wherein said feedback nmessage is an errdf? nessage. 10 8. The
method in claim1 wherein said first graphical processing el enent receives
I nput . val ues on a Wb page and processes the input val ues.

9. An apparatus for processing user defined input on a graphical user
interface (GUJ) conprising: 15 a receiver
mechani sm-configured to receive a first user defined input value in a first
graphi cal processing el enent; a determ nation
mechani sm configured to determne within said first graphical pro- _
cessing elenment if,.said first user defined input value is a valid input;

an enbeddi ng nechaliSm-tonfigured tg enbed Ld. first araphical processing
el e- 20 : i i cal
processi ng el ¢

determ ned to?
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10. The apparatus in claim9 further conpri sing: a
recei ver nechani smconfigured to receive a second user defined input val ue
in said first graphical processing el enent enbedded in
sai d second graphical processing el enent; and 5

a processor nechani smconfigured to process said second user defined input
val ue in said first gr8phical processing el ement enbedded
in said second graphical processing el enent .

11. A conputer program product conprising: 10 a conputer

usabl e nedi um havi ng conputer readabl e code enbodi ed therein for processing
user defi neg@gﬁq_gt on a graphical user interface (GJ ), the conputer
program pro onpri sing: code configured to
receive a first user defined input value in a first graphical pro-

PreferencesDoubleFillIn
- ShowError Method

FirewallProxyPreferences applet
FTPProxyPreferences applet

GopherProxyPreferences applet
SOCKSProxyPreferences applet
CachingProxyPreferences applet

ﬁroxy?referenc&s Class \

ProxyValidate Method

- -




cessing el enent; 15 code configured to determne within

said first graphical processing elenent if said first user
defined input value is a valid input; code
configured to enbed said first graphical processing el enent and said

f eedback nessage i n said second graphical processing

el enent; and code configured to display a second
gr aphi cal processing el ement which incl 2 s a 20 f eedback
message when said first user defined inz value is determned to be an
invalid I nput val ue.

19 1 : 12. The conputer program product in claim1l further
conpri si ng: code configured to receive a second user
defined input .value in said first graphical processi ng

el emrent enbedded in said second graphical processing elenent; and

code configured to process said second user defined input value in said
first graphical 5 processi ng el enent enbedded in said second
graphi cal processing el enent. 13. The conput er program
product in claim12 wherein said first graphical processing

el enent is an obj elgure 7




0 .. 14. The conputer program product in claim 1] REHM%MENPN
second graphical proceSS| ng el enent is an object wh EUSes—

first graphical processing elenent object. 5 Tfl.ﬁ! '
conput er program product in claim12 wheréin said second gf h?gal 8_ 1397
processi ng el ementrecei ves one ornoreparaneters ff | :
firstgraphical processi ngel ement whi ch i 20l udes 15 a logation of said

first graphical processing element and said feedback nessage:
16. The conput $4ETHONyAND SYSTEM FOR PROVEDING \WEERBACK siNFORMATIGNI second

graphi cal pr oces sOMgA cGFRARIRKGA R (USER INFERFACE2( 17.
The gonputer program product in clai ll‘bé:l c\{\,herel n said feedback nessage is
an error message. 18. The conput er program

product in cl ﬁﬂ%&ﬂmﬁﬂe&feﬂﬁgﬁé&l ihbenBbn Bfo?iaB!aC@impRle G ﬂﬂ&gﬁg method

el enment receives 1 nput valu on a Web page and processes I nput values
25 apparatus for processing user defined input on a graphical user interface (GUI). Initially, a first

user defined input value is received in & first graphical processing element. This first graphical

5 processing element determines if the first user defined input value is a valid input value, Typicaliy,

this is done by comparing the first user defined input value with a set of valid input values. The

first graphical processing element and said feedback message are embedded in a sccon& graphical

processing element. The second graphical processing element receives a feedback message from

the first graphical processing element if the first graphical processing element determines that the

10 first user defined input value is invalid. The second graphical processing element displays the

feedback message and the first graphical processing element in a GUI when the first user defined

input value is invalid. The second graphical processing element uses the first graphical processing
element to receive and process a second user defined input value,

(Fig. 1)
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