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DISPLAYING A TOOLTIP ASSOCIATED
WITH A CONCURRENTLY DISPLAYED
DATABASE OBJECT

determined and provided on-demand (i.e., at the user’s
request). As a result, database users can be provided With

customiZed up-to-date information about various database
objects. In addition, information can be provided to the data
base users on-demand to minimize display of information
Which is not alWays desired by the user or necessary.

BACKGROUND OF THE INVENTION

The present invention relates to databases and, more par
ticularly, to displaying information for the users of databases.

In accordance With one aspect of the invention, a user of a

database product (e.g., a database program) can de?ne an
expression (e.g., a calculation expression) for a database

Databases are used to store data in a manner that facilitates

object (e.g., database ?eld, title, icon) that can be displayed

subsequent use of the data. Typically, a database stores sev
eral tables Which each include several records. Each one of
the records can have several ?elds used to hold various types
of information, for example, about a subject or an item.

for the user as output (e.g., report database). In general, a
database object can be any object that has an associated

representation that is capable of being displayed for the user.

More conventional databases, among other things, have

In one embodiment, various database objects are displayed
for the user in a layout (or design) form typically used to

proved to be di?icult to access by an average user because

design the output (e.g., database reports) Which is displayed

some programming and/or system level knowledge is
required to access them, for example, by using Structured
Query Language (SQL). SQL is a standard interactive and
programming language for getting information from and
updating a database.
To alloW end-users to more easily access and manage data

to the user. It Will be appreciated that a user of the database

product can conveniently construct an expression for the

database by interacting With a Graphical User Interface (GUI)
20

tables, ?elds) that can be selected to construct the expression
in accordance With one aspect of the invention. Also, it Will be
appreciated that the expression may be constructed using a

stored in databases, database products (or programs) have
been recently developed. Database products, among other
things, often provide a user-interface, Which alloWs users to

conveniently perform various operations on data stored in the
database. The interface provided by the database product is
typically a Graphical User Interface (GUI) Which alloWs the
user to conveniently interact With the database product, and in

25

combination of general formulas (e.g., logic, arithmetic, text)
and database-speci?c operations and components (e. g.,
?elds, state variables or functions of the database). In general,
the expression can be based on one or more variables Which
are evaluated dynamically at runtime. Hence, a user can con

turn, With the database. The user may interact With the

Graphical User Interface (GUI) to, for example, vieW reports

that automatically displays and updates various options (e. g.,

veniently use a GUI to construct a very complex expression
30

generated by the database product, or enter data into ?elds of

that is dynamically calculated on-demand and displayed for
the user in accordance With another aspect of the invention.

a record. The visual representations of data provided by the

The user can request to display the information by trigger

database product can, for example, include a “broWse” mode

ing an event or satisfying a condition (e. g., hovering a cursor

It should be noted that a database product (or program)

in a determined proximity of a displayed database object for
a determined amount of time). When the request for display
ing the information is received, a database product can auto

could also be provided as a database server (or host), Which

matically retrieve the expression, execute it, and display the

alloWs a client (or a guest) to access data in a database Which

result of the execution for the user in accordance With one

Which alloWs records to be vieWed, changed, sorted, deleted,
or added.

35

is typically located in a remote physical location With respect
to the client. Generally, a ?rst database application program
can, for example, be connected to a second database applica

40

tion program over a computer netWork. In any case, one

database application program can act as a “client” (or guest)
and establish a connection to another database application
program Which acts as “server” (or host) to a database. The

base object).
45

client database application program can, in turn, provide the
end-user (e. g., a human, or application program) With access
to data, Which is stored remotely.

It should be noted that the database-informer described
above may be introduced to database users, for example, as a

“tooltip” or any other name Which may be readily understand
able to the user. HoWever, it Will be appreciated, that unlike a

conventional “tooltip” that displays static information, a data

As databases have become more prevalent in many modern

computing environments (e.g., corporate environments,
home-of?ces, homes), improved techniques for displaying

aspect of the invention. Typically, the result of the expression
is displayed in a determined proximity of the displayed data
base object and the user can end the display by triggering an
event or satisfying another condition (e.g., moving the cursor
aWay from the determined proximity of the displayed data

50

base-informer can be customiZed to dynamically evaluate

variables and display the information Where and When the

information stored in databases Would be useful.

user Wants it. Furthermore, there is no need to store What Will

SUMMARY OF THE INVENTION

be displayed or change the schema (or design) of a database in
order to dynamically provide users With customiZed informa
55

Broadly speaking, the invention relates to techniques for

dynamically calculate an expression that de?nes the informa

displaying information associated With a database. The tech
niques can be used to provide a database-informer Which

tion to be displayed in accordance With an embodiment of the
invention Which Will be further discussed beloW.

displays information (or additional information) about vari
ous database objects that are displayed. It Will be appreciated

HoWever, it Will be appreciated by those skilled in the art
60

that the user can determine What information (or additional

information) is to be displayed in connection With a selected
database object. In other Words, the user may be given the

option to customiZe the database-informer, but it is possible
for the database designer to lock-doWn the database-informer
(i.e., de?ne the database-informer for the user). It Will also be
appreciated that the desired information can be dynamically

tion on-demand as a calculation engine can be utiliZed to

65

that the invention can be implemented in numerous Ways,
including as a method, an apparatus, a computer readable
medium, a database product, program, or system. Several
embodiments of the invention are discussed beloW.

Other aspects and advantages of the invention Will become
apparent from the folloWing detailed description, taken in

conjunction With the accompanying draWings, illustrating by
Way of example the principles of the invention.

US 7,672,968 B2
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BRIEF DESCRIPTION OF THE DRAWINGS

the expression can be based on one or more variables Which
are evaluated dynamically at runtime. Hence, a user can con

The present invention Will be readily understood by the
following detailed description in conjunction With the accom

veniently use a GUI to construct a very complex expression

panying drawings, Wherein like reference numerals designate

the user in accordance With another aspect of the invention.
The user can request to display the information by trigger
ing an event or satisfying a condition (e. g., hovering a cursor
in a determined proximity of a displayed database object for
a determined amount of time). When the request for display
ing the information is received, a database product can auto

that is dynamically calculated on-demand and displayed for

like structural elements, and in Which:
FIG. 1A depicts a database product (eg a database pro
gram) in accordance With one embodiment of the invention.
FIG. 1B depicts a calculation engine suitable for calculat
ing a calculation expression de?ned for a database object in
accordance With one embodiment of the invention.

matically retrieve the expression, execute it, and display the

FIG. 2 depicts a calculation engine suitable for calculating
a calculation expression de?ned for a database object in
accordance With one embodiment of the invention.
FIGS. 3A-3H depicts representative screens in accordance
With several embodiments of the invention.
FIG. 4A depicts in greater detail a method for de?ning a
calculation expression for a database object in accordance
With one embodiment of the invention.
FIG. 4B is representative of a “de?ne database-informer”

result of the execution for the user in accordance With one

aspect of the invention. Typically, the result of the expression
is displayed in a determined proximity of the displayed data
base object and the user can end the display by triggering an
event or satisfying another condition (e.g., moving the cursor
aWay from the determined proximity of the displayed data
base object, Waiting for a determined amount of time).
20

screen in accordance With one embodiment of the invention.

“tooltip” or any other name Which may be readily understand
able to the user. HoWever, it Will be appreciated, that unlike a

FIG. 5 depicts in greater detail a display method in accor
dance With one embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

conventional “tooltip” that displays static information, a data
25

30

The techniques can be used to provide a database-informer

Which displays information (or additional information) about
various database objects that are displayed. It Will be appre

given the option to customiZe the database-informer, but it is
possible for the database designer to lock-doWn the database
informer (i.e., de?ne the database-informer for the user). It

variables and display the information Where and When the

be displayed or change the schema (or design) of a database in
order to dynamically provide users With customiZed informa

environments (e.g., corporate environments, home-o?ices,

ciated that the user can determine What information (or addi
tional information) is to be displayed in connection With a
selected database object. In other Words, the user may be

base-informer can be customiZed to dynamically evaluate
user Wants it. Furthermore, there is no need to store What Will

As noted in the background of the invention, as databases
have become more prevalent in many modern computing

homes), there is a need for improved techniques for display
ing information stored in databases.

It should be noted that the database-informer described
above may be introduced to database users, for example, as a

35

tion on-demand as a calculation engine can be utiliZed to

dynamically calculate an expression that de?nes the informa
tion to be displayed in accordance With an embodiment of the
invention Which Will be further discussed beloW.
Embodiments of these aspects of the invention are dis
cussed beloW With reference to FIGS. 1A-5. HoWever, those

skilled in the art Will readily appreciate that the detailed
description given herein With respect to these ?gures is for

40

explanatory purposes as the invention extends beyond these
limited embodiments.
FIG. 1A depicts a database product 100 (eg a database

Will also be appreciated that the desired information can be

program) Which can access a database 102 in accordance With

dynamically determined and provided on-demand (i.e., at the

one embodiment of the invention. As shoWn in FIG. 1A, the

user’s request). As a result, database users can be provided

database 102 includes a plurality of tables (Tl, . . . , T”). The

With customiZed up-to-date information about various data
base objects. In addition, information can be provided to the

database product 100 also provides a user interface 104 Which
45

database users on-demand to minimiZe display of informa
tion Which is not alWays desired by the user or necessary.
In accordance With one aspect of the invention, a user of a

database product (e.g., a database program) can de?ne an
expression (e.g., a calculation expression) for a database

can be used by a user 106 to access the database 102. Hence,
the user 106 may access the plurality oftables (Tl, . . . , T”) in

50

database 102 via the user interface 104 of the database prod
uct 100. Typically, the user interface 104 is a Graphical User
Interface (GUI) Which can display for the user 106 informa
tion associated With the database 102. As such, the user 106

may receive output and provide input to the database product
100 by interacting With the display 108. Referring to FIG. 1A,
a display 108 may, for example, display various database

object (e.g., database ?eld, title, icon) that can be displayed
for the user as output (e.g., report database). In general, a
database object can be any object that has an associated

representation that is capable of being displayed for the user.

objects (e.g., a database ?eld, title, icon, header, footer) for

design the output (e.g., database reports) Which is displayed

the user 106. These database objects may be displayed in
display 108 in various modes (e.g., vieW, design) for the user
106. In a vieW mode, database objects may be presented

to the user. It Will be appreciated that a user of the database

primarily for the user’s vieWing (e. g., database report). HoW

In one embodiment, various database objects are displayed
for the user in a layout (or design) form typically used to

55

product can conveniently construct an expression for the

database by interacting With a Graphical User Interface (GUI)

60

ever, a user may be able to manipulate database objects in
other vieW modes. By Way of example, the user may select a

65

database object displayed in a layout (or design) mode 110. A
layout (or design) mode alloWs the user 106 to specify the
layout of information to be displayed as output (e. g., reports)
by the database product 100. As shoWn in FIG. 1A, a database
layout layer 112 may generate a layout page on display 108

that automatically displays and updates various options (e.g.,
tables, ?elds) that can be selected to construct the expression
in accordance With one aspect of the invention. Also, it Will be
appreciated that the expression may be constructed using a

combination of general formulas (e.g., logic, arithmetic, text)
and database-speci?c operations and components (e.g.,
?elds, state variables or functions of the database). In general,

for the user 1 06 Which can interact With the user interface 104.

An event handling layer 115 may also be implemented
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between the user interface 104 and the database layout 112 to
process events including those associated With user’s 106
interaction.

tion. As shoWn in FIG. 1B, the calculation expression 116
may be de?ned based on values of various ?elds (e.g., A, B)
in records stored in various tables in the database. These

Referring to FIG. 1A, a database object 110 displayed in

records may be several tables aWay from each other, but are
typically linked in a relationship that links a set of tables

the display 108 can be selected by the user 106. Moreover, the
user 106 can de?ne an expression Which speci?es informa

(Ti-Tj) in the database. As Will be appreciated, this alloWs a

tion to be displayed for the selected database object 110 on
user’s 106 demand. By Way of example, When the user 106
selects the database object 110 in display 108 and requests to
de?ne an expression for it, a display 114 can be displayed for

user to de?ne an expression for a database object that is stored
in one table based on information in other tables Which are not

typically displayed When the database object is displayed. In
addition, information may be displayed only When needed
(on-demand) and Without having to store the information in
the database. Furthermore, the information is dynamically
calculated, so the user is automatically provided With up-to

the user 106. The user 106 can then enter an expression 116

for the selected database object 110. As Will be appreciated,
the expression 116 may be a complex calculation expression

date information at time the calculation expression 116 is
evaluated.

Which is de?ned based on various other database objects, or a

relatively simple mathematical calculation, logical, or text
operation. In any case, the expression 116 can be evaluated

The calculation expression 116 is represented as one or
more byte-codes (210) in accordance With one embodiment

(e.g. calculated) by the database engine 120 to determine an
output Which is displayed for the user 106, as Will be
described beloW.
When an expression 116 has been de?ned for the database
object 110, then the user 106 may subsequently request to

of the invention. The bytecode (210) can be generated for the
20

display the information, for example, during vieWing of a
page (e.g., report) that displays the object in a display 130.
Typically, the user 106 can activate the display of the infor
mation 104 in the display 130 by triggering an event Which is

25

processed by the event handling 115 of the database product

expression 116 by parsing the expression using a parser
(220). The parser (220) may, for example, generate a binary
tree representation (250) Which is used to generate byte-codes
(210) Which are interpreted (be executed) by the bytecode
interpreter (230) to calculate the result of the expression 116
before it is displayed. It should be noted that in general, the
expression may be determined after it has been determined to
display the information. As such, it is possible to, for

100. By Way of example, the user 106 may hover a cursor 132

example, rede?ne, or dynamically de?ne the expression itself

for a determined amount of time (e.g., 2 seconds) in close
proximity of the database object 110. It should also be noted

When the expression is determined. By Way of example, a ?rst
de?ned expression may be used When a ?rst condition is met,

that an event may be triggering based on one or more oper

ating requirements. In any case, When the display of the
information de?ned by the expression 116 for the database
object 110 is initiated, the expression 116 is evaluated by the
database engine 120. Thereafter, the result 140 of the evalu
ation is displayed in display 130. Typically, the result is dis
played in close proximity of the cursor and/or the displayed
database object 110. The expression 116 and the process of
de?ning and evaluating it Will be described in greater detail
beloW. But ?rst the folloWing observations Which should be
made by those skilled in the art Will be discussed.
It Will be appreciated by those skilled in the art that it is

30

on.

FIG. 2 depicts a display method 200 for providing infor
mation (or additional information) for a database object in
35

40

possible to display (or disable) the database-informer in vari
ety of Ways, for example, by using a global setting pertaining

accordance With one embodiment of the invention. The data

base object can, for example, be displayed by a database
product (e.g., database product 100 shoWn in FIG. 1A). As
such, the display method 200 may be used, for example, by
the data product 100 to provide information (or additional
information) for a database object 110 (shoWn in FIG. 1A).
Initially, an expression is de?ned (202) for a database
object Which can be displayed. It should be noted that the
expression can be dynamically evaluated at runtime to gen
erate a result Which can be displayed as information (or addi

to all database-informers, or a more speci?c setting pertaining

speci?c tables, forms, or layouts. Typically, there are different

a second expression may be used When a second condition is
met, an event can cause altering the expression itself, and so

45

classes of database users. One such group of users can be

tional information) for the database object. The process of
de?ning (202) an expression Will be described in greater
detail beloW.
A display method 204 Will noW be described. After an

referred to as database designers that, among other things,

build the database schema, forms, reports, automated scripts.
appreciated that a database designer may de?ne a database

expression is de?ned (202), a display method 204 initially
displays (206) the database object for Which an expression
has been de?ned (202). By Way of example, a database prod

informer for end-users and/ or alloW the end-users to de?ne a

uct (or program) may display one or more database objects as

database-informer. It should also be noted that the expression
116 can be associated With the database object 110 and stored
in the database 102. HoWever, as Will be appreciated by those
skilled in the art, there is no need to store the expression as

output (e.g., report) in a broWse or (vieW) page (or mode of
operation). In any case, When the database object is displayed,
it is determined (208) Whether to display the information (or
additional information) Which has been de?ned (202) by the

database schema. In general, expressions El, . . . , En may be
de?ned respectively for database objects 01, . . . , On and, for

expression for the database object. This determination (208)
may be made, for example, based on user input (e.g., by

The other group of users may be referred to as end-users Who

typically create, search, edit and delete records. It Will be

example, stored as data 150 in the database 102. It should also
be noted that an expression 152 may be associated With a

50

55

triggering an event or satisfying a condition, for example,
60

hovering a mouse for a determined amount of time in a

group of database objects (01 and 02) Where each of the

determined proximity of the database object). In general, the

database objects may have an expression of their oWn (E 1 and

determination (208) may be made based on any program

E2). In general, an expression can be associated and stored,

mable criteria (e.g., automatically invoking a database-in

for example, as a property of a database object.
FIG. 1B depicts a calculation engine 200 suitable for cal
culating an calculation expression 116 de?ned for a database
object 110 in accordance With one embodiment of the inven

65

former for a determined set of database objects).
In any case, if it is determined (208) not to display the

information for the object, the display method 204 ends.
HoWever, if it is determined (208) to display the information
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for the object, the expression Which has been de?ned (202)
for the database object is determined (210). Typically, the
expression de?ned for the objects is associated With the object

portion 314 (not shoWn). In addition, as a result of the selec
tion of a table in the display portion 314, the list of selectable

and stored (e.g., as a property of the database objects), In

product and displayed in the display portion 316 (not shoWn).

general, the expression may be determined (208) after it has
been determined (208) to display the information. As such, it
is possible to, for example, rede?ne, or dynamically de?ne
the expression itself When the expression is determined (210).
By Way of example, a ?rst de?ned expression may be used

It should be noted that the database product can examine the
relationship betWeen data stored in a database in order to, for
example, determine What tables are related to each other, so
that the user can be provided With a list of options to select and

When a ?rst condition is met, a second expression may be used
When a second condition is met, an event can cause altering

In addition, as shoWn in FIG. 3B, various general formulas
and database speci?c ?elds, functions, operations can be pro

the expression itself, and so on.

vided and made readily available for selection by the user. It

?elds for the table is automatically updated by the database

conveniently construct the expression in the display 312.

should be noted that the options provided in the display por

After the expression has been determined (210), the
expression is evaluated (212) to determine the result of the

tion 316 can be automatically determined by the database
product and displayed for the user. In accordance With one
embodiment of the invention, a database product determines

evaluation as information Which can be displayed for the

database object. Accordingly, the information is displayed
(214) for the database object. The display method 204 ends
after the information is displayed (214) for the database
object. HoWever, it should be noted that other operations may
be performed before the display method 204 ends. For

What database tables or ?elds may be used to de?ne an expres
sion for a selected database ?eld or table. This determination

can, for example, be made by examining the relationship
20

betWeen data stored in the database in order to determine What
tables or ?elds are related. It should be noted that these ?elds
may be in different tables and several tables aWay from the
particular ?eld Which has been selected by the user. Never
theless, these ?elds can be determined and displayed, for

25

example, in the display portion 316 for the user.
As shoWn in FIG. 3B, the calculation expression in display
portion 312 concatenates (“&”) a string of characters
(“Project opened on”) and the “Date Created” ?eld of the
table “projects.” The calculated result of this expression is
depicted in display portion 352 of FIG. 3C Which is also

example, it can be determined Whether to end the display of
the information and/ or the object itself, for example, based on
user input, an event, or condition. The display method 204

Will be described beloW in greater detail in accordance With
one embodiment of the invention.

As noted above, a database product (e.g., a database pro
gram) may be used to de?ne an expression for database

objects it displays. In addition, the expression can be dynami
cally evaluated by at runtime by the database product to
generate and display the desired information (or additional
information) in connection With the database object. Further

30

discussed beloW. HoWever, referring to screen 320 of FIG.

3B, it should be noted that an indicator (e.g., icon) 322 (e.g.,
small yelloW box) may be displayed for a database object that

more, a database product can provide a Graphical User Inter
face (GUI) Which alloWs a user to conveniently de?ne an

expression for database objects in accordance With one aspect
of the invention. FIGS. 3A-3G are representative screens

35

Which illustrate de?ning a calculation expression using a GUI
provided in accordance With one aspect of the invention.
FIG. 3A depicts a screen 300 representative of a page

displayed in layout mode in accordance With one embodi
ment of the invention. Initially, a database object, a “status”
?eld 302 is selected. As Will be demonstrated, a calculation
expression can be de?ned for the “status” ?eld 302. More
particularly, a dialog 304 can be initiated as depicted in FIG.
3A in accordance With one embodiment of the invention.

40

Referring to dialog 304 shoWn in FIG. 3A, When a “specify
calculation” option 306 is selected, a “specify calculation”

45

dialog can be opened for the user.
FIG. 3B depicts an exemplary “specify calculation” screen
310 in accordance With one embodiment of the invention. As
shoWn in FIG. 3B, a calculation expression is displayed in a

expression has been de?ned in the display 312 (shoWn in FIG.
3B), the user has the option of requesting to display the
information de?ned by the calculation expression. When the
request is made, the database product calculates the calcula
tion expression and displays the result for the user. Referring
noW to FIG. 3C, an exemplary screen 350 is depicted in
accordance With one embodiment of the invention. The

screen 350 depicted in FIG. 3C represents a vieW (or broWse)
page Where information resulting from the calculation of the

calculation expression (displayed in display portion 312 of
FIG. 3B) has been displayed in a display portion 352. This

information displays the string of (“Project opened on”) With
50

display portion 312. This calculation expression is de?ned for
a database object, namely the “status” ?eld 302 (shoWn in
FIG. 3A) of the table “projects” Which is displayed in a

the current value found in the “Date Created” ?eld of the table

“projects” Which is displayed as: “1/19/2005.”
It should also be noted that the user can request that infor

portion 314 of the screen 310 in FIG. 3B.

It Will be appreciated that the calculation expression dis
played in display portion 312 may be conveniently con

has an associated de?ned expression (e.g., “status” ?eld 302
also shoWn in FIG. 3A). The indicator 322 is further discussed
beloW.
HoWever, referring back to FIG. 3B, after the calculation
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mation be displayed by hovering a cursor in proximity of the
database object 302 for a determined amount of time (e.g., 2
seconds). Normally, the database object 302 shoWs the “sta
tus” (e.g., open, closed) in a “project” table. HoWever, by

structed by selecting one or more of the options displayed in

hovering a cursor, or initiating another event, or satisfying a

the display portion 316. In this example, various ?elds of the
table “projects” are displayed and a particular ?eld, namely,
“Date Created” is selected to generate the expression in the
display portion 312. In general, a database product automati
cally determines and displays the options Which can be

condition, the user can request that information de?ned by the

calculation expression be displayed. In this example, in addi
60

request and be provided With the date the project Was opened.
Hence, the user can customiZe the information (or additional)

information to be displayed by for a database object by de?n

selected by the user in accordance With one aspect of the

invention. These options may, for example, be determined
and displayed as one or more ?elds from a table in the display

tion to seeing that a project is “open,” that user can also

65

ing a calculation expression and then request to see the infor
mation Which Will be dynamically determined on-demand for

portions 314 and 316. In one embodiment, the user is able to

the user. It should be noted that the user can also request to end

vieW and select form a list of tables displayed in the display

the display of this information by moving the cursor aWay
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play the table 384 to vieW a record. It should also be noted that
a table may be several tables aWay from table 380 (e.g., table

302. This means that screen 350 need not be cluttered With

information. Also, it Will be appreciated that there is no need

386), yet the data can be retrieved by the database program if

to store the result of the calculation as part of data in the
database as it is possible to recalculate the calculation expres
sion every time the user requests the information, for

the user de?nes a calculation expression that uses a ?eld from

a table several tables aWay (e.g., table 386). Additional
examples are displayed in FIG. 3F and FIG. 3G.
As depicted in FIG. 3F, a Weather database may be stored

example, by hovering the cursor as discussed above. As such,
customiZed information can be provided to the user dynami

in Celsius, but a calculation expression can be de?ned to
convert data into Fahrenheit and display the result of the
conversion When it is desired in accordance With one embodi
ment of the invention. As depicted in FIG. 3G, the total

cally and on-demand Without changing the structure of data
base or adding schema.
It should also be noted that it is possible to construct cal
culation expressions that are much more complex that the

number of the Words in a “PM description” ?eld can be

relatively simple example discussed above, as the invention
alloWs use of various general and database speci?c terms to
construct a calculation expression. These terms include vari
ables (e.g., database ?elds, status variables) that are deter

mined dynamically at run time. By Way of example, general

formulae include: logic operators (e. g., AND, OR, XOR),
textual functions (e.g., extract Words, count the number of

Words, extract leftmost), text formatting (e.g., font, line spac

20

ing), mathematical-functions (e.g., factorial, logarithm), and
other miscellaneous functions (e.g., date, time). As Will be
appreciated, these general operations can be combined With
speci?c database terms (e.g., database ?elds, database state
variables) to construct extremely complex calculation expres

25

sions. Furthermore, users of the database product can con

struct extremely complex calculations With relative ease by
interacting With an GUI interface that displays various
options that are available. This is possible because the data
base product is able to utiliZe the relationship betWeen data to

390 can be a relatively small icon that appears over a database

object displayed in a layout mode. As depicted in FIG. 3H, the
loWer right comer of the indicator icon can, for example, be
30

automatically determine and update available options Which

35

As another example, a calculation expression can be con

(e.g., database ?eld, header, of a report).
40

As shoWn in FIG. 3D, the text string: “primary phone: (800)
123-4567” is displayed in a display portion 362. This text
string is displayed in the display portion 362 When the cursor
364 hovers over the “Address” area 366 for a determined 45

amount of time. It should be noted that this information

displayed in the display portion 362 is a phone number Which

Next, it is determined (404) Whether the user has selected at
least one of the objects Which have been displayed (402). If it
is determined (404) that no object has been selected, it is
determined (417) Whether to end the display (e. g., Whether
the user has requested to end the display in the layout mode)
and the display method 202 ends. HoWever, if it is determined
(404) that an object has been selected, a “de?ne database
informer” screen is displayed (406). FIG. 4B is a representa
tive of a “de?ne a database-informer” in accordance With one

50

embodiment of the invention. It should be noted that the user
may knoW this screen as a “set tooltip” screen and be provided

With the option of entering text for a calculation expression in
input portion 407 and select “ok” to de?ne the calculation

the data Where and When it is desired Without cluttering the
screen 360. As Will also be appreciated, the record that stores

the phone number displayed in the display portion 362 need
not be in the same table used to store the address displayed in
the “Address” area 366. The phone number may be stored in
another table that is related to the table Which stores the

a calculation expression for a database object. Initially, one or

more database objects are displayed (402) in a layout (or
design) mode for a user. Again, a database object can be any
object that can be displayed, for example, in a page for a user

structed that determines the number of days a project has been
opened, or report Who opened the projects for the status ?eld
shoWn in FIG. 3C. FIG. 3D depicts another exemplary screen

corresponds to the address in the “Address” area 366. As Will
be appreciated, a user of the database product may vieW a
phone number for an address by hovering the cursor 364 over
the Address” area 366. This alloWs the user to easily access

aligned With a upper left comer of a “Acquired<<Date Pur
chased” tab. In any case, the indicator can indicate to the user

that a “tooltip” or (a calculation expression) has been de?ned.
FIG. 4A depicts in greater detail a method 202 for de?ning

operations to be combined With speci?c database components

360 in accordance With one embodiment of the invention.
Screen 360 is a representative of an invoice information form.

played, for example, in a layout (or design mode) in accor
dance With one embodiment of the invention. The indicator

are presented to the user. Also, the database product can
utiliZe a robust calculation engine Which alloWs many general

and operations.

displayed in accordance With another embodiment of the
invention.
As noted above, an indicator may be provided and dis
played, for example, in a layout mode to shoW that a calcu
lation expression has been de?ned for a database object. It
should also be noted that the process of de?ning a calculation
expression for a database object may be introduced to users,
as providing a “tooltip” Which may be a readily understand
able and more familiar concept to the users. As depicted in
FIG. 3H, a modal dialog can be used for editing a “tooltip” in
accordance With one embodiment of the invention. Referring
to FIG. 3H, an indicator 390 can also be provided and dis
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expression. The user, hoWever, has the option to dynamically
“specify” a calculation expression by selecting the specify
option 408.
Referring back to FIG. 4A, it is determined (409) Whether
there is a request to specify a dynamic calculation expression

address. The relationship betWeen these tables is displayed in

(e.g., Whether the user has selected the specify option 408). In

FIG. 3E.

other Words, it can be determined Whether a dynamic calcu

Referring noW to FIG. 3E, the relationship betWeen several
related tables is depicted. As shoWn in FIG. 3E, tables 380,

60

382 and 384 are related by at least one common ?eld (con

tactID). The “Address” displayed in area 366 (shoWn in FIG.

“specify calculation,” for example, “specify calculation”

3D) is provided in table 382, but the corresponding phone
number is stored in table 384. It should be noted that the
phone number stored in table 384 can be automatically
retrieved by the database product and the user need not dis

lation expression is to be constructed using various options
that are displayed rather than receiving a calculation expres
sion as input text. If it is determined (409) that there is a
request to specify a dynamic calculation expression, a

65

screen 310 (shoWn in FIG. 3B) can be displayed for the user.
As such, referring back to FIG. 4A, one or more tables are

determined and displayed (410). Next, it is determined (412)
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Whether a table has been selected, and one or more ?elds of

The many features and advantages of the present invention
are apparent from the Written description, and thus, it is
intended by the appended claims to cover all such features
and advantages of the invention. Further, since numerous
modi?cations and changes Will readily occur to those skilled

the selected table can be determined and displayed (414)

accordingly.
Next, if it is determined (416) that a database ?eld has been
selected, the database ?eld is added (418) to the calculation

expression. Thereafter, it is determined (420) Whether the

in the art, the invention should not be limited to the exact
construction and operation as illustrated and described.

user has selected another table, and one or more ?elds can be

displayed (414) for the selected table accordingly. In addi

What is claimed is:

tion, it is determined (421) Whether a formulae, operator, or
function is to be added to the dynamic calculation expression.
Accordingly, a formulae, operator, or function may be added

1. A computer-implemented method for automatically dis
playing a tooltip associated With a displayed database object,
the method comprising: providing a database containing a
plurality of records, Wherein each record in the plurality of

(430) to the dynamic calculation expression. Thereafter, if it
is determined (422) that the calculation expression is com
plete, it is determined (426) Whether to end the display and the
method 202 may end or proceed to determine (412) Whether

records includes at least one ?eld;

displaying, in a layout or design form, a visual representa

tion of the database, the visual representation including

another table has been selected in a same manner as discussed

one or more selectable database objects, Wherein each

above. However, if it is determined (422) that the calculation

database object corresponds to a ?eld stored in the data

expression is complete, the calculation expression is associ

base, Wherein each database object is associated With

ated With the selected object and stored (424) and the method
202 ends. The method 202 can also end if it is determined

one or more state-variables de?ned in the database;
20

(406, 426) to end the display, for example, based on user

Wherein the indication is determined by satisfying a

request.
FIG. 5 depicts in greater detail a display method 204 in
accordance With one embodiment of the invention. Initially,
one or more objects are displayed in broWse (or vieW) mode

condition or triggering an event;

automatically calculating a tooltip corresponding to the
?rst database object, Wherein the tooltip has been previ
25

for a user. Next, it is determined (504) Whether the user has

triggered display of information Which has been de?ned for
one of the displayed objects. This determination (504) can,
for example, be made by determining Whether a cursor has
been hovering in a determined proximity of the object, or by
satisfying another predetermined event or condition. In any
case, if it is determined (504) that the user has triggered
display of the information, it is determined (506) Whether a
calculation expression has been de?ned for the object.
According, a calculation expression canbe retrieved (508) for

is related to the ?rst database object;
automatically parsing an expression that is de?ned for
30

database object,
more records of the database; automatically determining
one or more values for the one or more state-variables of
35

more determined values of the one or more state-vari

40

executed (514), and the result of the execution is determined

45

determined proximity of the displayed object. Next, it is

2. The method of claim 1, further comprising: de?ning one
or more user-de?ned tooltip expressions by:

for each of the plurality of displayed database objects,
responding database object has an associated user-de

?ned tooltip expression; and
50

for each of the plurality of displayed database objects that
does not have an associated user-de?ned tooltip expres
sion, displaying at least one table or ?eld of a record of
a database to aid a user in de?ning a user-de?ned tooltip

expression.

the folloWing advantages. One advantage is that the invention
55

3. The method of claim 2,
Wherein the at least one displayed table or ?eld of a record
of a database to aid a user in de?ning a user-de?ned

vieW these records. Another advantage of the invention is that

tooltip expression includes a table or ?eld related to the

users of databases are able to conveniently de?ne poWerful
expressions based on various variables Which are dynami

?eld of the corresponding database object.
60

4. The method of claim 1, Wherein the expression is a

mathematical operation.

invention is that the desired information need not be stored or
needlessly clutter the display as it can be determined and
displayed on-demand and erased form the displays When no

5. The method of claim 1, Wherein the expression is a

logical operation.
6. The method of claim 1, Wherein the expression is a text

longer desired. Still another advantage of the invention is that
schema or design of the database need not be modi?ed in
order to provide the database users With customiZed dynamic
information on-demand.

evaluated expression, Wherein the tooltip is displayed
proximate to and concurrently With the displayed ?rst

providing a visual indication of Whether or not the cor

The advantages of the invention are numerous. Different
embodiments or implementations may yield one or more of

cally determined at runtime. Yet another advantage of the

ables; and
automatically displaying the tooltip With a result of the

database object.

and (or possibly converted) to displayable representation

alloWs users of databases to vieW customiZed information
based on various records in the database Without having to

the expression;
dynamically evaluating the expression based on the one or

or more ?elds are to be accessed to generate (513) one or more

determined (518) Whether to end display of the information
and the display of the information can end (524) accordingly.
The display method 200 ends When it is determined (520,
522) to end the display, for example, based on user input that
requests to end display.

displaying the tooltip, Wherein the expression comprises
one or more state-variables that are related to the ?rst
Wherein the one or more state-variables are stored in one or

should be noted that it is possible that one or more ?elds of the
database are accessed (512) if it is determined (511) that one

(e.g., text, graphics) Which are displayed (516) for the user.
Typically, the result of the execution (512) is displayed in a

ously de?ned for the ?rst database object by a user of the

database, Wherein the tooltip provides information that

the object. Next, the calculation expression is parsed (510). It

byte-codes that represent the calculation expression.
In any case, the generated (513) byte-code(s) is(are)

receiving an indication to select a ?rst database object,
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processing operation.
7. The method of claim 1, Wherein the expression is a
database function.
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8. The method of claim 1, wherein the indication includes

16. The database system of claim 10, Wherein the automati

a user positioning a cursor over the database object in a

cally determining one or more values identifying one or more

display, for a predetermined period of time.
9. The method of claim 1, Wherein the automatically deter

database records that contain values for the state-variables.

mining one or more values identi?es one or more database

set of computer instructions executable by a machine to per
form a method for automatically displaying a tooltip associ

17. A computer-readable medium tangibly embodying a

records that contain values for the state-variables.

10. A database system comprising:

ated With a displayed database object, the method compris

a database containing a plurality of records, Wherein each
record in the plurality of records includes at least one

ing:
providing a database containing a plurality of records,
Wherein each record in the plurality of records includes

?eld;
a database engine communicatively coupled to the data

at least one ?eld;

base; and

displaying, in a layout or design form, a visual representa

tion of the database, the visual representation including

a graphical user interface, Wherein the graphical user inter

face is con?gured to: display, in a layout or design form,
a visual representation of the database, the visual repre

one or more selectable database objects, Wherein each
15

database object corresponds to a ?eld stored in the data

sentation including one or more selectable database

base, Wherein each database object is associated With

objects, Wherein each database object corresponds to a
?eld stored in the database, Wherein each database

receiving an indication to select a ?rst database object,

one or more state-variables de?ned in the database;

Wherein the indication is determined by satisfying a

object is associated With one or more state-variables

de?ned in the database;

20

Wherein the indication is determined by satisfying a

ously de?ned for the ?rst database object by a user of the

condition or triggering an event;

database, Wherein the tooltip provides information that

automatically calculate a tooltip corresponding to the ?rst

database object, Wherein the tooltip has been previously

25

de?ned for the ?rst database object by a user of the

is related to the ?rst database object;
automatically parse an expression that is de?ned for dis

one or more state-variables that are related to the ?rst
30

one or more state-variables that are related to the ?rst

more determined values of the one or more state-vari
35

ables; and

database object.

automatically display the tooltip With a result of the evalu
40

mate to and concurrently With the displayed ?rst data

base object.
11. The database system of claim
sion is a mathematical operation.
12. The database system of claim
sion is a logical operation.
13. The database system of claim
sion is a text processing operation.
14. The database system of claim

10, Wherein the expres
10, Wherein the expres

45

sion is a database function.

15. The database system of claim 10, Wherein the indica
tion includes a user positioning a cursor over the database

object in a display, for a predetermined period of time.

18. The computer readable medium of claim 17, Wherein
the expression includes a concatenation of multiple strings of
characters.
19. The computer readable medium of claim 17, Wherein
the method further comprises:
displaying an expression de?nition screen containing a
plurality of database objects and an indication of
Whether or not the corresponding database object has an

10, Wherein the expres
10, Wherein the expres

ables; and
automatically displaying the tooltip With a result of the

evaluated expression, Wherein the tooltip is displayed
proximate to and concurrently With the displayed ?rst

more determined values of the one or more state-vari

ated expression, Wherein the tooltip is displayed proxi

database object, Wherein the one or more state-variables
are stored in one or more records of the database;
automatically determining one or more values for the one

or more state-variables of the expression;
dynamically evaluating the expression based on the one or

database object, Wherein the one or more state-variables
are stored in one or more records of the database;
automatically determine one or more values for the one or

more state-variables of the expression;
dynamically evaluate the expression based on the one or

is related to the ?rst database object;
automatically parsing an expression that is de?ned for

displaying the tooltip, Wherein the expression comprises

database, Wherein the tooltip provides information that

playing the tooltip, Wherein the expression comprises

condition or triggering an event;

automatically calculating a tooltip corresponding to the
?rst database object, Wherein the tooltip has been previ

receive an indication to select a ?rst database object,

associated tooltip.
20. The computer readable medium of claim 17, Wherein
50

the indication of Whether or not the corresponding database
object has an associated tooltip is a small yelloW box dis
played When a database object has an associated tooltip.
*
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