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BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to the construction of statements
including programs, commands, and queries, and more specifically,
to an “"easy-to use" graphical user interface that enables a user
to construct such statements, and even more specifically, vwhere
such statements are query statements for information retrieval.

2. Description of the Related Art
Database system technology is growing in vastness and
-_1mportance as more and more detailed 1nformation is being
:'compiled into accessible databases. Advancements in many
*;}Qtechnologies including imaging, storage, and database
":_technologies are allowing vast amounts of imagery to be . :
a?digitized compiled, and stored in databases. "Examples of such
'digitized imagery include geographic imagery from satellites,
imaged documents from vast library collections, and digitized
imagery from x-rays. The technology advancements in database
management systems is allowing such'information to be accessed at
optimized speeds and with increasingly more data integrity and
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technology, and the ease of use in retrieving information is
critical as more and more information is being retrievable by
everyday, non-expert, users. This is becoming even more
important as more and more information is being accessible via
the internet. Everyday internet users are not necessarily
experts in information retrieval. As such, the user interface
for composing queries to retrieve information is an important
component of database systems and other computer systems that
involve information retrieval.

A central goal in user interface design for query systenms

_has been the creation of easy-to-use interfaces that require
minimal training. A wide variety of interface styles have been
employed including menu-driven, forms-based, natural language,
-and structured language with automatic completion. Graphical ;
styles have also been employed including: connection diagrams,
i flowcharts, nested windows, and iconic displays.
| In a form based interface, a user.fills in the blank fields
in the form, and hits submit. Providing a form for a user to
£ill out makes it difficult to provide flexibility in creating a
_ variety of different queries. It is dlfflcult to take 1nto
' consideration the number of searchable obJects and all of the
iip0331ble relationshlps among these obJects within a form, thereby
'31im1ting the breadth of - -queries that can be. generated from a
':form,_ An HTML document on the internet is an example of a form
-based*interface. _ _

In a natural language interface, such as where a user types
in free-form English, there ia usually not enough guidance that
is given to a user. As a result, it is difficult for a user to.

. formulate queries that the database system understands. A user
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know what input the computer system can receive and process. The
problem with a typical natural language interface 1s that it does
not provide enough guidance to a user.

Although each of the above techniques has its strength, each
falls short of the goal of a natural interface that is accessible
to both novice and expert users.

“A Knowledge-Based Database Assistant with a Menu-Based
Natural Language User-Interface,” Xu Wu, IEICE Trans. Inf. &
syst., Vol. E76-D, NO. 10, October 1993, p. 1276+, discloses a
query-pattern user-interface where an Eng11sh-like sentence
contains several parentheses such as:

fing[sic] the ( ) of () which ( ) the ( ).

For each blank-phrase, a constraint defines the valid value
range. When a user selects the example query pattern to make a
query, the system shows the user the available fillers of all
blanks. By reviewing: the available fillers menu, the user may
£ill the query pattern and make an English-like query expression
as follows: '
_ finglsicl the (name) of (department) which (located-in) the
-(London) | | '
; ~The advantage of this query—pattern facility lies in the
j.”query-patternrbased guldance facility which is based on the
"::;domaln concepts model - and the contents of the underlying
J-*fdatabase.' However, such an 1nterface with menus is essentially a

_stic 1nter£ace.- It is. not - pos51ble to build up a complex query

mﬁsimpler components. In addition, reviewing all: available
: ions in a menu in order to- fill in the blanks can be time
consumlng for a user and does not prov1de sufficient flexibility

T_Ln:constructlng a query.
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The system, method, and program of this invention enables a
user to construct a database query by dragging and dropping '
iconic representations of objects (i.e., Query components) onto
‘phrase receptacles within a query phrase template. For example,
a query phraﬁe template may be represented as:

- Find [ 1 that are [ ]; or

Display [ ] as [ 1.

"Find” and "Display” are command objects that can be dragged and
dropped from a menu onto the display screen palette. The
corresponding template is then displayed to the user.

The query phrase template conaiats of a predefined

- vocabulary and phrase-receptacles;*'In the example query phrase
‘templates above, the words "that are" and "as" are the predefined
vocabulary. The predefine : ocabulary can be from a natural
'1anguage (e. g., Eng11sh) Wheutformulatlng a natural English-like
.query; or. it.can be fromi ' rfdatabase query lanqguages. such as a
.“structured Engl;sh query language such as SQL.

‘A phrase receptacle is

fplace holder within the. query
phrase template for the 1conic representation of objects that can
be selected by the user and dragged and dropped onto the phrase
receptacle. Phrase receptacles can also receive values. The
phrase receptacles within the query phrase tehplate indicates the
portions.of the query that the user specifies in constructing the
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choices, and are all specified or selected by a user. The phrase
recepfacles are represented in the above example as "[ 1" in this
textual description. On the display screen they are represented
as having rectangular or square boundaries.

An entity within a search system or database that is
searchable, (i.e., an entity object) is one type of object, i.e.,
query component, that can be dragged and dropped into a phrase
receptacle. For a database comprising geographical imaéery from
a satellite, the entity objects of the database nmight consist of
the following nouns: fires, lakes, streams,'forest, grassland,
unpaved roads, and paved roads. As an example, any one of these
entity objects could be dragged and dropped onto the first phrase
receptacle in the above examples of query phrase templates in
constructing a query. '

A query sub-expression (i.e., a subphrase template)
specifying a relationship among entity objects is another type of
object that can be dragged and dropped into a phrase reeeptacle.
A query sub-expression is essentially a query subphrase template
because it, also, can have a predefined-vocaﬁulary and subphrase
receptacles. Query sub—expreesions, (1 e., a query subphrase
template) that spec1fy a relatlonshlp among entlty objects might
consist of the following: w1thin“-'“in s adJacent" "and", and

" "or™. The following are examples of subphrase templates for each

one of these relationships-':” o
w1th1n { ] (unlts of d1stan

-ym9q¢jﬁ¢£g[v]=ﬁ.

in [ ] N R . _
adjacent +to [ 1 on the (a dlrectional menu)
[ and [ ] - L .

[ JToxr I[1] :
Phrase and subphrase templates can also contain type-in fields or
menus or other user interface interactors to provide choices and
selections to a user. Subphrase templates and phrase templates
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can easily stray outside the vocabulary of the system In such ,é’n _
ﬂnstructured environnent, it takes nore than a novice user to _know what
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query pattern mqmlf@mrsﬁgbﬁshheumvm émleldsu the following: 1) a

phrase receptacle is automatically expanded when a subphrase
template is dropped onto it in order to accommodate the subphrase
template within the boundaries of the receptacle; 2) a query can
be easily modified by dragging objects off of the phrase
receptacles that had been previously dropped there, (phrase
receptacles resize to their original size when an object is .
dragged out of it), and by dragging and dropping different
objects onto the now empty phrase receptacle; 3) a phrase and
subphrase'receptacle may have other graphical user interface
interactors (e.g., type-in fields, menus, toggle buttons, etc.)
in order to guide a user as to the available choices for a given
phrase or subphrase receptacle; 4) phrase receptacles can
enforce semantic constraints by restricting a type of object' or
value that can be'placed into the receptacle; 5) the phrase.
templates and subphrase templates can have components ‘that are
optional that a user can turn on or off; and 6) ‘the components

. . can be expandable such as by add;ng another component each t1me a

' ‘button is pressed. SR ' '_'
COnstructlng queries, by dragglng and dropping 1con1c w

1representatlons of query. components onto a query phrase template
fprovides the following advantages.- The " user is: provided
sufficient quidance in the_cholces and selectlons that are
available in formulating a query and the constraints that exist.
The user does not have to generate original phrases or make up
entity objects. The user has a choice of objects and a choice of
phrases. However, unlike using just menus from which selections
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dragging and dropplng t ergelectlons into and out of the query
phrase template. Queries are easy to manipulate because
subphrase pieces of a query can be picked up and moved around
within a structured query phrase template. Then, once all of the
phrase receptacles have been filled, the user has a query
sentence that the user can read and understand. In addition, the
user can see the structure of the query through a visual nesting
of the phrases. The nesting structure is very visual since the
objects and subphrases are dropped on phrase receptacles having
boundaries that are graphically represented on the display
screen. The phrase receptacles are sized appropriately to
contain lower ordered, i.e., nested, phrase receptacles. This
makes it is easy to see the hierarchical order and the -
relationships among the objects.

In a preferred embodiment, the invention'enables a user to
construct a structured natural language (e.g., English) query,
but the invention is also applicable in forhulating SQL queries,
other types of querjies, or for constructlng programs and
commands. '

* BRIEF DESCRIPTION OF THEDRAWING

For a’ more complete understandlng of this 1nvention,
reference is ‘now made to the following detalled descriptlon of
the embodiments as 111ustrated in the accompanying drawing,
vherein:

Fig. 1 shows an entity object menu and a
command/relatlonshlp object menu displayed on a dlsplay screen;

: Fig. 2 illustrates a phrase template that has been generated
and displayed to a user when a user drags and drops the command
object "Find” onto the display screen palette;

—_—
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4 < ° SUMMARY OF THE | NVENTI ON It is an object
ofs the present invention to aneliorate one or nore dlsadvantages;of t he

prior art. According to one aspect of the present invention there is
provi ded a conputer systemfor enablifg a construction of a statement by a
user through a user interface, the conputer systen1conprising means

for displaying gj.a g iE:l.ﬁXt:%Ctg fifliq:?e%lthfp%%la%(et ?Q Qégé Sn%
means for dlsplaylng on bjects

dragging and dropping obJects from menus onto the phrase
receptacles; -

Fig. 4 illustrates a constructed query using the interface
of this invention; '

Fig. 5A and 5B illustrate various techniques that can be
employed in building a. query;

Fig. 6 illustrates a sequence of events in cOnstructing a
query: . ) )

Fig. 7 illustrates updating and modifying a previously
constructed query;

Fig. 8 illustrates another embodiment of the invention where
the object menus are embedded within the phrase reoeptacles;

Fig. 9 illustrates the system components in utilizing the
invention; ,

Fig. 10a, 10B and 10C illustrate pseudo code for enabling
various functions of the invention; and

Fig. 11 illustrates expanding and contracting phrases
through “add/delete” buttons.

DETAILED.DESCRIPTION OF THE PREFERRED EMBODIMENTS

A_preferred'embodiment'of the inyention utilizes a drag and
drop template: to compose a structured natural language (e.g.,
English}) query. The 1nvention is’ also applicable to building up
queries in’ other natural’ 1anguages or for database query
languages such as SQL. - In addition, the" invention is applicable
‘to any query, command, or program. i. e., statement having
predefined ‘grammar and atructure.” '

Eig. 9 illustrates the. system components in carrying out the -
invention. A user uses a mouse 910 to drag and drop objects in |
constructing a query which is displayed to the user on display
911. The mouse 910, and keyboard 912 are also used to provide
other types of input. 1In a preferred embodiment. the invention



means for accepting an instance of an sel ectable object, selected by a user
by draggi ng and dropping the selected object fromthe nmenu onto a palette
area on the display screen, for display; means for accepting a
command obj ect, selected by a user by Uragging and dropping the sel ected
command object fromthe command nenu onto a palette area on the display
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or other computer component that receives and/or processes
statements having predefined grammar and structure.

For the preferred embodiment, depending upon the database
being used (e.g., a relational database such as DB2 or a natural
language database) and the type of query (e.g., SQL, natural’
language, etc.)} being builﬁ, the database engine may either
directly use the query, via a query parser, query optimizer,
etc., that has been created through the interface, or the
database engine may have an additional component that converts
the created query into a query representation that can be used by
the various components within the database engine. In a
preferred embodiment, the front-end interface 901 puts out an
encoded form of the constructed query to the gquery parser 903
within the database engine 902. An example of pseudo code for
enabling this function is shown in Fig. 10C at 107. The parser
903 outputs, to the database engine, a set of procedures and
requests. However, the interface can be written to construct and
output a standard database langﬁage such as SQL..

The preferred embodiment of this invention was implemented
using Java, a programming language which includes a windowing
toolkit for developing appllcations that run across the internet.
However, the invention could be 1mp1emented using any programming
language that ‘has a w1ndowing toolklt available. The preferred

' embodlment was implemented us;ng drag and drop widgets along with
other standard- 1nterface widgets that are avallable, including
choice menus and “"type-in" fields. These widgets were
incorporated into drag and drop entities. Although Java
currently does not supply drag and drop objects as part of the
toolkit, other windowing systems do make theﬁ available.

The graphical user interface of this invention enables the
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statement; C 5. " nmeans
for acceptlng the sel ectabl e object within the phrase receptaclg in
response to a user dragging and droppi ng the sel ectabl e object onto the
phrase receptacle fromone of the megu of sel ectable objects and the

I nstance on the palette; and nmeans for displaying in the phrase’

tenpl ate, . Q GONSNUG! &F ehaLEMRNbabAY Ak lGs. PRl LBRL4OCBRULET yudPy, the

choi ce
a user is interested in asking questions, i.e., querying the

database, based upon the semantics of the domain. For example,
for wild-fire detection imaginé systems, a user might request to
see all of the images that have fires within 5 kilometers of
lakes that are larger than 500 square meters. 1In contrast, a
context based query merely requests information based upon a
physical organization of the information. For example, in
digitized imagery, such a request may be for a certain range of
pixels or regions of information. For content-based queries,
underlying processing takes place.in a search engine to process
the request and return results, but the user does not need to be
aware of the details of this underlying processing.’

The invention will be described with reference to Figs. 1-7
which show various instances of the user interface displayed to a
user. In formulatlng a query, a user must specify two types of
"things™, 1) entity objects, whzch are elements of a database or
search system being searched and which are the subject of the
query, and, 2) a relationship (which could be spatial, temporal,
etc.) among those objects specified.’

, As shown in Fig. 1, two object menus are displayed to a
user, an entity object menu 11 and a command/relatlonshlp object
menu 12. The menus consist of iconic representations to allow
instances ef objects to be dragged and dropped from the menus.
_The entity object menu 11 contalns all of the entities or objects
that can be the subject of a query These objects in the object
menu can be statically defined ‘by. the: admznlstrator who lays out
the interface for a specific database, or they can be created
'dynamically by an interface layout program which queries the

_database for the kinds of ent1t1es_that are available. The menu
is then built dynamically, i.e., information is fed automatically
from the database to create object definitions and to build the
menus dynamically. The command/relationship ﬁenu 12 contains 1)
commands such as "find" or "display" and 2) phrases that specify
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embodiment of the invention. Other entity objects and
command/relationship objects may be operative in other
embodiments or for other databases or for other search systems.
Also, there may be a number of meﬁus, and the types of objects
that they store may vary and may nof be limited to just entity
objects or command/relationship objects, if even those.

When a command is selected from the command/relationship
object menu by dragging and dropping one of the command objects
onto the display screen palette, a phrase'template appears on the
display palette. Dragging and dropping is commonly performed
with a mouse by clicking on an item in the menu to be selected
with a mouse button, dragging it with the mouse button held down,
and then dropping it onto the palette by releasing the mouse
pbutton. A phrase template typically is comprised of a linear
.gseries of widgets such as some predefined vocabulary, some

, interactors, and one or more phrase receptacles. A phrase
receptacle is a place holder for an'entity object or a query sub-
expression, i.e., a query subphrase. On the screen display it is
shown as an empty colored rectangle within a phrase which

. indicates that it is a location that can accept a drop of an
fijeet jncluding other phrases. The phrase template permits
--develdpmenteef queries from a:p:edefined,vocabulary.while

' automatically imposing synﬁacfie'and semantic constraints on the

query. In addition, the.interfade'can be made smart enpugh to
know what types of objects can be dropped onto whieh_phrase
receptacles. The phrase receptacles can visually indicate to a
user which types of objects or phrases can be accepted. This can
be indicated by using color, shape, or other visual attribute in
the phrase receptacle. '



vacébulary of the statement and at |east one phrase receptacle

accepting, for each separate phrase receptacle, a seIeQIabIe entlty
obj ect within each phrase receptacle in response to a sel ect i of by the user
by draggi ng and dropping the selectable entity object onto the phrase
receptacle fromone of the entity object nmenu and the instances on the
pal ette; repeating a step of accepjj ng subsequent sel ect abl e obj ects
until each phrase

For example, As shown in Fig. 2, if a user selects a command
such as "Find" 123 from the command/relationship menu 12, and
drags and drops it onto display screen (palette) area 18 of
display 19, a phrase template 201 is generated and displayed to
the user such as "Find [ ] that are [ ]. Pseudo code
illustrating the enablement of this action is shown in Flg..lOA '
at 101. The phrase receptacles are shown in the textual
descriptlon herein as "[ ]°s", but are displayed to a user as
graphical objects having rectangular and/or square boundaries.

On a display, the receptacles may also be highlighted within the
boundary with a color or by shading.

In a preferred embodiment, all objects from the entity’
object menu and the command/relationship menu are dragged and
dropped onto their respective areas on the display palette or on
a phrase receptacle. For example, “"Find" is selected from object
‘menu 12, by clicking with a mouse button, and dragging and
dropping the "Find" object onto a blank area 18 (Fig. 1) of the
display area. However, other methods could also be used. For
example, a light pen could be used instead of a mouse, or a touch
screen panel could be used to select and move the objects from
-the menus. - In add1t1on, a user could Just type in the command
anywhere on ‘the dlsplay screen and have the corresponding phrase

: template appear.a- ‘ ' '

R The phrase template 201 is easy to understand for a novice
‘user: and ==""ct:lra.'l.:ely reflects possible user. queries that are in a
_structure that ‘are usable by a spec:fic database management
system or: search system, il e., information retrleval system. The
‘phrase’ template 201 comprises the selected command "Find"™ 123,

' followed by a blank box 210, followed by the predefined
vocabulary phrase "that are"”, followed by a -blank box 220.

The phrase template can automatically enforce semantic
constraints. The phrase receptacles can have type restrictions
as to what objects can be dropped onto them. Each receptacle can
have an associated set of object and/or phrase types that it will



rEcéptacIe is popul ated; and’ di spl aying a nodified phrase~{éﬁplate as

gach phrase receptacle accepts a sel ectabl e object; and di spl ayi ng,
After each phrase receptacle is popul ated, a constructed statehent having
t he predefined vocabul ary and the sel d3f abl e obj ect s. According to
still another aspect of the present invention there is provided a conputer
program pra&wﬁt i nqiwiﬁa@e@mmutrerspuaabl £o NRxli 6B ddiC P phthsBgdaaggepiut er
Program LOSVER R, 3o HRUBY MRl foLa! RNV UaSEx! Bp04AR: BakaC!

di spl ayi ngtléﬁi': alﬁlVéldl]a;ﬁ%Péfeﬁhead§9PecPFth n%‘hﬁp‘iﬂn%ﬂi%% backgrgiifls for
accepti ng GdlLéb| S tindiRA ahally it Wiel hytdadgept) TRNErdpOPPIRJatii®tion,

el oot ed, PASSads HRY 1953 5 RY ThBHy BblefRBl S diBrTagRa"8n' RRaT SP! &Y
palette and see the phrase and objects that that palette will
accept highlighted in the menu boxes. For example, .as shown in
Fig. 2, box 210 can be restricted to accept an entity object from
object menu 11, or the ™and" 127 or “"or" 128 relationship object.
The phrase template will not allow the other objects from the
command/relationship menu 12-to_be dropped onto box 210. The
phrase receptacles, e. g., boxes 210, 220 _can- - be instructed to
restrict the types of phrases and/or vocabulary that they will
accept.

As shown in Fig. 3, the user has dragged and dropped the
obJect "FIRES" from the obJect menu 11 into box 210, and has
dragged and dropped the object w1thin“ 125 from the

-command/relationship menu 12. Upon dropping the "within" object
125 onto phrase receptacle 220, the phrase'receptacle 220
automatically expands to accommodate the "within" subphrase
template 240. An example of pseudo code enabling this is shown
in Fig. 10A at 102. S

The phrase. receptacles ph381cally expand, i.e., box 220

'(Elg. 2) is dlsplayed as a longer rectangle in Fig. 3, to _
_1ncorporate an obJect that 1s -dropped onto them. Once the object
'1s dropped onto it the phrase receptacle may ‘expand not only to
accommodate “th i Ject ‘but: also, possibly, to accommodate
another subphram__template, e. g subphrase 240 (Elg. 3) As
such a phrase receptacle is essentially a place-holder for a

-subphrase. R R o

The subphrase 240 (Elg. 3) comprises the relatlonshlp object
*within" 125, followed by a blank box (phrase receptacle) 241,
followed by a pop down menu for the appropriate units, followed
by the predefined vocabulary word "of" 244, followed by another




7 means for displaying on a display screen, a selection nfhu of

obj ects; nmeans for accepting an object, selected by a usep by
draggi ng and dropping the selected ogﬂect fromthe selection fenu onto a
pal ette area on the display screen, di spl ay; means for accepting
a command object, selected by a user by dragging and dropping the selected

conmand frﬁﬂ}ggg §g@é5%géyb|§@yu onto a palette area on the
As illustrated and described below with reference to Fig. 3,
- and Fig. 10B at 106, phrase'templates may contain a variety of
interactors including type-in-fields, pull down (choice) menus,
toggle buttons, add/delete buttons or any other user interface
interactor. For example, phrase receptacle 241 within the
"within" subphrase 240 is a type-in-field. Again, semantic
constraints can be enforced by instructing phrase receptacle 241
not to accept an object that is dragged and dropped over it, and
to only accept typed numerical input. Interactor 242 is a pull
down menu- that allows a user to select the appropriate units of
distance. Thus, the invention permits an integration of a
variety of graphical user interface techniques in a single gquery
interface in a very natural and seamless way.
Contlnulng with the subphrase 240 in Fig. 3, the word "of"
244 is part of the predefined vocabulary that is displayed to the
user when a "within™ 125 relatlonshlp is selected from the menu
12. Phrase receptacle 245 is a placeholder for an entity object
or perhaps for another subphrase. Again, semantic constraints
can be enforced by limiting the'type'of input received into
phrase receptacle 245, For example, phrase'receptacle 245 may be
restricted in a way as to only accept an entlty obJect from
object menu 11 or the "and" 127.or_ or" 128 relatlonshlp objects,
i.e., subphrases. ’
Fig. 4 illustrates a final query of Eig. ‘3 after a numerlcal
value has been typed 1nto phrase receptacle 241 '"mlles" has been
) selected from: the pull down menu,_and obJect "Grassland" 116 has
been dragged and’ dropped onto phrase receptacle 245.
Fig. 5A 1llustrates other technlques that can be employed to

build a query. _ObJects can_be_dragged from a menu and dropped
onto the palette (display screen) and'then into a receptacle (see
Fig. 10A at 103), or dragged from a menu and dropped directly
into a receptacle. ‘A user does not have to build up a query all
within the primary phrase template. A user can use the display



di spl ay screen, for display; "’ means for generating for di sbl"ay on the .
pal ette area surrounding the displayed comrand object, a phrasg tenplate
for the statenent, the phrase tenpl atgg having predefined vocabul ary of the
statement and at | east one phrase receptacle; the phrase receptacle

i ndi cating a place-holder for a selectable object defining a choice for the

sLatement screen /pHE&PEe T Eiﬁcl%tohbnguioésmﬁéﬁéﬁéébéﬁ tgiad‘%ﬁie thtm-%rt he

Ee{iifaéféiga?iet BRELSTh e hansess dbl: At OF ofid obect Jad dey

di spl ayi ngbjecbrmsénuctkdaat aie_erdmtggledvang dhepped daito dthey dizpllagr aread

the choicgg, other objects 113, 116 can be instantiated 131, 161, also.
This allows a user to more readily move objects around, combine
them, ‘and make revisions to a query by moving an object off of a
phrase receptacle and draning'and dropping another object onto
it. ' .

In addition, subphrases 280, 270 could be built up
independently of the primary phrase template 201 (Fig. 2). It
should be noted that although an embodiment is shown here with
separate phrase objects, "and" 127 and "or" 128, as choices from
the menu 12, in a preferred embodiment there can be just one

"and/or"™ object which is a toggle button for toggl1ng between
e1ther "and" or "or". ‘

Again, Fig. 5A illustrates how a phrase receptacle is a
place holder for a subphrase. Phase receptacle 210 automatically
expands to receive subphrase 280 when subphrase 280 is dragged
and dropped onto it. The userlcan either drag and drop a
subphrase instance 280 from the display palette onto a phrase
receptacle 210, or the user can drag the relationship.object‘128
directly from the menu 12. L1kew1se, the subphrase 280 can be
dropped directly onto phrase receptacle 210 or the subphrase 280
can be first completed 281 w1th obJects dropped 1nto it before
being dragged and dropped  into a- phrase receptacle of the. prlmary
phrase template 201. S e
_ Fig. 5A also 1llustrates th f?ubphrase template for an
.“adjacent" 126 relatlonship ob;ectif The subphrase template

- comprises the "adjacent” 126 relationsh;p obJect followed by a.
predefined vocabulary word‘“to“ 251 followed by a phrase
'~ receptacle 252, followed by predefined vocabulary words “on the"
'253, followed by a pull down menu for directions 254.
Fig. 5B illustrates the query phrase template of Fig. 5A
with the phrase receptacles filled in by dragging and dropping



BRI EF DESCRI PTI ON OF THE DRAW NG For a more conpl ete under’st andi ng
of this invention, reference is now made to the followi ng detafled
description of the enbodinents as ill 6t rated in the acconpanying drawi ng,
wher ei n: Fig. 1 shows an entityobject nenu and a

- command/ rel ati onshi p obj ect nmenu displayed on a display screen;

Fig. 2 ill wijedtesialphiase dsenmplakabphedsdinzsbesnd genanat edleaeialispl ayed

o8 user AAENAUSEL, A AN 58PS AR CRMIPRG.PDsAebrobias onto the
P y selectlons of directions such as "east" - "west", "north", and -

"south". Other directional indicators such as above, below,
right, left, can be added to the menu where appropriate for the
specific database.

Fig. 6 illustrates a sequence of building a query with this
invention. First a user drags and drops the "Find” object 123
onto the display area 18 (Fig. 1); The phrase template 201 is
"(Find [] that are []]1". The user then drags and drops the "and”
reletionShip object 127 from menu 12 into phrase receptacle 220
of bhrase template 201. The phrase template 201 then becomes
phrase template 301 "[Find [] that are [[] and []]]." The "Fire"
object 113 is dragged and dropped onto phrase receptacle 210, the
"within"™ relationship object i25 is dragged and dropped onto e
phrase receptacle 327 of the "and" object 127, and the adjacent
relationship object 126 is dragged and dropped onto phrase’
receptacle 427 of the "and" relationship object 127.

The phrase template 401 then becomes "[Find [Fires] that are
[[within [] [miles] of []] and [adjacent to [] on the [west] 1]].
Since the user wants to use "adjacent" without the additional
directional qualifier, the last part of the adjacent object 126
can be deleted. The user can type in "1" into phtase receptacle
241, select "miles" on the pull down menu 242, and dregeahd drop
the "forest" object 115 ontoc phrase receptacle 245. The bhrase
template 501 becomes [Find [fires] that are [[w1th1n [1] [mlles]
‘of [forest]] and [adJacent to []]]] ' IR

'In phrase receptacle 252 of . phrase template 501, the user
‘can drag and drop the "or" relatlonshlp obJect 128. 1If "d1rt
road” object 119 and "paved roa_" object 120 are dragged and
dropped onto the phrase receptacles of the “"or" object-128 that
was_dfegged and dropped onto phrase receptacle 252, the query 601
becomes [Find [fires] that are [[within [1][miles] of [forest]]
and [adjacent to [[dirt road] or [paved roadllll].



8 Fig. 3illustrates filling the phrase receptacles by draggi ng and

droppi ng objects fromnenus onto the phrase receptacles; - Fig. 4

illustrates a constructed query using the interface of this invention;

Fig. 5A and 5B illustrate various tecﬂﬂfques that can be enployed in

bui | di ng a query; Fig. 6 illustrates a sequence of events in

cons;rucfing a-?EKH%Gﬁ? in FE59.67 ﬁ%élﬁﬂé&gFEftéﬁlkﬁg o@ &H?snﬂmUéﬂﬁﬁﬁi a ¢ of

previously str.uc uery; I.q. es _ano | i ment o
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recept acl ekanguage guerygat| phkt FHteS e W84t 2 M syheRteS? P49t %eng t he
of the query through the use of nested panels. The nested

structure of the query 601 can be shown via panel boundary 200
surrounding the primary phrase template 201, panel boundary 300
surrounding phrase receptacle 220 in the primary phrase
receptacle 201, panel boundary 400 surrounding the subphrase for
the "within" object 125, panel boundary 500 surrounding the
subphrase receptacle for the "adjacent object 126, .and panel
boundary 600 surrounding the "or" subphrase object 128. The
nesting is as follows: 1) panel bouridary 600 is within panel
boundary 500, 2) panel boundary 500 and 400 are within panel
boundary 300, and 3) panel boundary 300 is within panel boundary
200. . : . _ i%?

A user can physically see the structure of the query.

Since, the structure visually reveals the subcomponents of the
query, a user can select subéomponents of the query and drag them
off of the query phrase template. The boundary lines ére madle
bold when a subcomponent has been selected to indicate to the
user which nested subcomponent has béen selected, and, therefore,
which one will be moved (dragged around) by the user interaction.
Portions of the query can be changed at any 1eﬁe1, and the nested
lines indicate to the user what object/phrase is being operated
on.

When a receptacle receives a drop, it expands to the size of
the component beihg dropped, and triggers a resize of the
enclosing phrase. Likewise, when an objegﬁ_or phrase is_afagged~
off of a receptacle, the'réceptaclé.is reduced to its .initial
size. When there are multiple nested subphrases, all resize
operations apply to all.apptopriate levels of the nesting. -

_Qﬁery 601 can be updated or modified by deleting objects
within the query (such as by dragging and dropping the objéct off
of the phrase template or selecting the object and hitting the



irnvent i on; Fig. 10A, 10B and 10C illustrate pseudo code f or, enabl i ng

various functions of the invention; and Fig. 11 illustrates expanding
and contracting phrases through "add/ del ete" buttons. " DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MEN$S A preferred enbodi nent of

the invention utilizes a drag and drop tenplate to conpose a structured
nat ural | alegedgekeg. gor BEngnghtherenylefitg itrvbniqos) iahdabsegappdizabdl e to
bui | di Ny Woppehiyeack Nl fes WY ahel A093c0hciOe ARLRDASE AR Y
| anguages .such as_SQL. I n_addition e inventjon is applicable to any
query, comf&rde SPP%OB?%%“? .°g>.3,e°§‘t hearRsin dﬁg‘tﬂ:‘ﬁ% ‘J'p‘r°§‘dé%i:negga?a%r and
struct ure.object Epgdragyed &if mifee rheepiantlem thepoerantacila baceyedg out
the inventdighk, A.ESEremsep, arddipen 940itd dragdlenshiAH,0RnabjigchdaiNable
ConStrUCtiéggr%cgggéyaxg¥ﬁgkIé%f%é%el%geghéé% Egetﬂéegséﬂaodbg gayn Fig.
10B at 105. :
For example, with reference to Fig. 7, the "fires"” object
113 can be dragged off of phrase receptacle 210. When a phrase
or object is dragged off of a phrase receptacle, the boundary of
the phrase receptacle is made bold or highlighted (or some other
graphical indication is given) to indicate to the user which’
nested phrase receptacle is the subject of being moved. Since
each subphrase has a surrounding recté.ngle,_ the user can readily
select a subphrase at any level from a nested set, and drag it _ ’eg
off of its enclosing phrase. When a subphrase has been dragged
completely off of the :::eceptacle, the receptacle returns to its
e'mpt.y appearance, and the enclosing phrase(s) res_izc_es : l
appropriately. An "or™ object 280 that has been moved onto the
display area 18 or an "or”™ object 128 that is still: residenti
within the menu 12 can be moved into the now empty phrase
receptacle 210. The phrase receptacles of the "or"™ object can be
populated with objects either before or after the "or" object is
dragged and dropped onto phra;se _recep‘l;ac':le 210. Likewise the
"and" object 270 can be selected to be dragged off of phrase
receptacle 220. The boundary 300 is made bold_ to indicate the
nested object that is the subject of i)eing' ‘dragged. - After these
changes and modifications to the query by the user, the p_ﬂrase
template beéomes the phrase templaté_ 701 in Flg 7. The user can
- now select a different object to drag ontd,_ i.e., populate,
phraéé receptacle 220. As shown 1n E':Lg 7, fhe user has selected
an "a_djacent" object 126. Phrase template 702 shows the
compieted updated quei'y that a user has created by modifying a
previously created query. As such, the query interface supports



911." The nouse 910, and keyboard 912 are al so used to provide other types
of input. In a preferred enbodi ment, the invention i § enmbodi ed
in a front end interface 901 to a database engi ne 902 which returns results
to the user fromthe database 904. HowWwer, for other embodi nents, the

I nvention could be enbodied in a front end interface to a command
processor, witwr200Rpdhet, ool qidiieds GeNBEletstxonpodent 1&hiin ret eubpbrasdsor

processes siahienpial Sy NANENTeP] SUGIdNICH ; Sh TR o M SLLUOLY \fing darafOtabhe
preferred enbodi nent, aepe I ng upon tﬁe dat abase
drop operations. -

. The system, method, and program of this invention enables
the construction of queries while also enabling the user to view
directly the query that has been constructed. There is no
disconnection between the query construction process and what the
final query looks like. The qguery is not constructed in one
window of the display screen while the results appear in another
window as in other query systems. Instead, in the preferred
embodiment, the query construction process and the final query
results appear in the same window. In addition, the query can be
read as a natural-language sentence from left to right.

' In one embodiment, the user can create several queries at
the same time. There may be a palette (display screen or window) #3?
full of multiple queries with these multiple queries available to
be sent to the database engine. Buttons are alsc available that
will delete the selected phrase from the palette, or delete all
phrases from the palette.' In addition, any given query can be

i "copied or duplicated on the display screen using cut and paste,
or copy, or other editing functions in order for the user to
create a subsequent query from a previously created .query without
having to redo the complete creatidn of the query and without
eliminating or deleting the original query. This allows multiple
queries that may have only slight variations in them to be more
‘efficiently created. '

However, any given query displayed 1s not sent to be
executed untll the user specifies that it should be. Once a
complete query phrase has been constructed the user can submit
it by selecting the phrase (clicking the mouse over it), and then
clicking on a "submit" button. This cauees the selected phrase
to cphvert to text form and transmit to the query engine. Query
sentences are submitted to the search engine as a set of nested
function calls.



bei ng used (e.g., a relational database such as DB2 or a natural;language
dat abase) and the type of query (e.g., SQ., natural |anguage, epc ) being
built, the database engi ne may ei t her directly use the query, via a query
parser, query optimzer, etc., that hag been created through the interface,
or the database engine may have an additional conponent that converts the
created query into a query representation that can be used by the various

conponents W t hjn iae cdhBbabasht e I8 bekn aﬁox% ef'tf%rer @Ht@@o&gj%s ke
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o 1ows. Elnd [] that are [}, and 2) Dlsplay [] as []. As

ghown in Eig. 8, the phrase receptacles 210, 220, 204, 205 have

pﬁll-down menus 810, 820, 830, 840 that appear when selected.

The subphrase or object can fhen be selected by being dragged and

dropped from the menus. (See the implementing pseudo code in

Fig. 10B at 104). The pull'down menu is just one-type of _ #3;

interactor that can be used for this. Other interactors can also

be used. In addition, a phrase template can have'multiple

clauses in any different position within the template. Also,

there may be a set of predefined vocabulary choicés to pick from.

For example, after "Find { ]", there may be a pull down menu 802

that says "which are”, "that have", or several other

i possibilities to choose from in order to build up the dquery.

In addition, the phrase and subphrase templates can have
components that are optional. that a user can turn on or turn off
or.collapse. For example, in phrase template 201 (Fig. 2) a user

- could turn off or collapse the "that are [ ]" components in order
to construct a query for finding all "fires". ' ;”
- With reference to Fig. 11, add/delete buttons are special
_ widgets that allow phrases to expand to hold an arbitrary number
_ bf'predefined widget sets. In a preferred embodiment, the widget
is 1nit1ally displayed as an "add" button containing the + symbol
181 (Fig. 1l1l). When the button is pressed, a set of w1dgets is

added to the panel, and the button changes to a pair of buttons -



embodi ment was i npl enented using drag and drop widgets al ong wi»t”h"’ot her
standard interface widgets that are available, including choice/menus and
"type-in" fields. These wi dgets were i forporat ed into drag and drop
entities. Although Java currently doeg not supply drag and drop objects as
part of the toolkit, other wi ndow ng systens do nmake them avail abl e.

The graphi cad Lbﬁﬁ" buttesﬁap@oloéaltﬁllr@ tA¥ent i pbANakEESadd1®y "delete”

10 constr%:d{ l((m%nt ent%béged %%I ?? 1éi1 a ggﬁeen{dgfa%%qlsqgﬁgy, a user
S a

i's interestec questrions, T.e ase, based | upon
t he semant |’€%s‘t¥ft Pﬁepéeﬁﬁiﬂg en aé%@aﬁ’ﬂlté?m "7 'in Phrase 190. An

toggle button (shown here as toggled to "and") 187 and a
receptacle 188 have been added to the phrase panel. Each press
of the add button 181 will cause an additional set of widgets to
be added as shown in phrase 192. Pressing the delete button 182
in phrase 192 causes the rightmost set of widgets associated with
the button to he removed from the panel as shown in phrase 193.
If all widget sets are deleted, the add/delete widget reverts to
a single add button as shown in phrase 190. The series of
widgets (predefined vocabulary, receptacles, interactors) that
are added or deleted can be any nuhber of such widgets and of any
such type. However, for a particular add/delete button the ' '
number and type of widget to be added or deleted is fixed, and it S
is .the same for the "add"™ button or "delete™ button.

The add/delete button allows a linear, un-nested set of
subphrases to be added to a phrase. This is desirable when an
arbitrary sized set of objects or phrases of the same type is to
be constructed. No brecedence is imposed by the user on such a
set; the query processor (on the server) typically employs a
left-to-right! precedence such as (((A AND B) OR C) AND D). If a
different ordering of operations is required, the user can drop
phrases into ‘receptacles to build up an appropriately nested
structure, such as (( A AND B) OR (C AND D)) in lieu of using
add/delete buttons. Each of the subphrases would have 1ts own
add/delete button allow1ng each’ to be expanded.

“As a result alternate syntaxes and optional additional
'subphrases can be supported by means of 1nteractors within a
phrase template that can cause phrases to expand, contract, or
change their layout. The_phrase and subphrase templates are
dynamic forms that can have any type of graphical interactors,
type in fields, pull'down menus, icons, or any other kind of
graphical interface object that is needed within the phrases.



for wWld-fire detection inmging systenms, a user mght request tc’g/"’see all of .
the images that have fires within 5 kil onmeters of | akes that ar,e | ar ger

t han 500 square neters. In contrast, gcont ext based query nerély requests

i nformati on based upon a physical org fi'zation of the information. For
‘exanple, in digitized i magery, such a request may be for a certain range of
pi xel s or Ieplemesntgftiasf or mati on. For content-based queries, underlying

processing takeg ﬁa.l@feerﬂela amgsam&@rwa Qﬁetﬁ'x\&fr&ﬁ%%s shsn rﬁm&slretaaésreat urn
results, but the us oestgot ngerf t he_det a|

under | yi ng®p7 6T8sEH gc'ylm?I FRVENt %“E)V\ﬂ?necﬁ% 48s¢#Yhed vmd[ lnlfterence
to Figs. lfFlewdefinimsnther ﬁeﬁsoﬁ feethdegesf eiecksepnd ehradsgse 1§ spl ayed
to a user. séfvédriRtnattneg serGEer Yhath dendis Mtapiﬂeﬂzl {:ey fmﬁmmzof

"t hings", i ] , ' y. e t earch
system bei %\%b'g{;%érc e%béﬁ%tr% ggﬁg?sea]trhggégggic%o the que yﬁ:oa%g% 2) a
rel ati onshBPrYehiWQRIEIIRIE Sp%ti faxm 08 nPpBe Auerd-c.) anong those objects
speci fi | ed THe ddfimitionFEfle lis tmmb;.eodesmﬂpsmneoﬂlﬂ{d apdects, a

user, eﬂfﬂ:&é’eé)bja?fdt n&BlUbdte 2 h ATTBE Y rcf‘és%f:&%ﬂf&& R Ripct nmenu 12.
The nenus cons| st Iconic re resentatlons
constraints. for each receptacle. The file has two main types of

blocks. The "Definition” block contains a set of ‘definitions of
phrases and objects (including constraints). Each phrase and
object definition defines a name for the entity being defined.
" the "List"™ block uses these names to define a menu box.
Within. the definition block, a “definePhrase? statement
describes a single phrase. The statement defin€s a name and a
text label for the phrase followed by a list of one or morxe

i
4

"types" for the phrase. These types may be used in constrain
statements described below. Following this header is a set of
one or more widget definition statements. Each widget defiﬁition
contains a widget type, a name, a text label, and a set of
widget-dependent parameters. These parameters include
information such as item labels for a pull down menu, background
color for a receptacle, and initial text for a type-in field.
Similarly, objects within a "defineObject“ statement are
described by a name, a text label .and a list of types.
-"Constrain“ statements are used to define the types of
entltles that receptacles w1ll accept.' Each constraint statement
contalns the name of the phrase be1ng constralned followed by a
set of one -or more receptacle names within that phrase. For each
receptacle name, the list of- types that the receptacle will
accept'is specified. In the example below, the receptacle
“find_list" in the phrase "Find" will accept entities of type
"area_object" or "object_list“.. There are two.objects of type



i nstances of objects to be dragged and dropped fromthe nenus. Tye entity
qQbj ect nmenu 11 contains all of the entities or objects that can,fbe t he

subj ect of a query. These objects in the object nmenu can be statically
defined by the administrator who |ays ®ht the interface for a specific

dat abase, or they can be created dynam cally by an interface | ayout program
whi ch queriesrddhepdacabaseifay, tdnel Bigrds (@id ervniet beswﬂswt"oa:rgecavailsab} e.

The nenu Iseﬁ%géskew ltgeggn@mf%é 3é’cc'er>%ed bl 59& I\{gqe@%eg@wal ly

fromthe dat to create or{ect definiti'ons an he” nmenus

dynami cal | y. ThePeGmeRdr PEFRT dridhtp 2t ai?°€8n98?ﬁs°“f)f1€6‘ﬁf?ﬁﬁa§ys’u‘&h as
“find" or "<kesplimg' aaninPyrfaversePdefhat tiprediifles may be defined in

11 advance and served to the client on request. Alternately, the
definition files may be created on the fly by a server
application, for example, a database access program. This allows
the server to dynamically construct an interface that contains,
for example, lists of database objects and relationships between
them. ' . _

Query string generation is accomplished by recursive message
passing from a phrase to each of its components. The message
passed is "print yourself to an output stream”. Phrases print
themselves by printing the name of the phrase, and then invoking
the priht-method for each widget they contain. Text widgets may s
have a print string specified, or they may print nothing (null in
the definition file). Type-in fields print the value in the
ltyping area. Pull down menus print the string in the current
;menu choice, as do toggle buttons. Receptacles pass the print
message to the phrase or object that they contain. ' If the i
receptacle is empty, nothing is printed. 1In an embodiment of the
invention there can be a flag in the recepticle specification
that indicates whether or not it is optional. If not, the
receptacle must be filled for a query to submit, otherwise an
error message will be geﬁeréted. A special widget type, .
"Delimiter™ in the definitioh_file is used to provide additional
syntax for the query string generation. In the sample file,
delimiters are used to create enclosing parentheses for the Find
phrase. ' I o |

Example file

Definitions
{



a‘r eI ationship anong entity objects (e.g., "Wthin," "Adjacent,","And,"
"Or," etc.). In addition to the command "Find" which a user can:suse to
speC|fy information to be retrieved, a user can al so specify t He out put
format through the conmand "Displ ay".24The objects in these menus merely
illustrate a preferred enbodi nent of the invention. Qher entity objects
and comand/ r et AhboBiskt [Tiody emlsemy(th&e@mj&tti ye in other enbodi nents or

for other dat a@a%eénd%% Agh Qt & hz@gr%cuel%m*l sygt eng. A o%Pether]enm‘ne <o)

nunber of nenus objects f hat tahey‘ ore’ may vary ahd may
not be limted to just entlty obj ects or command/rel ati onship objects, if
even those. defin¥¥teasa Femdntanihdi S (sedmebed) from t he command/ rel at i onshi p
obj ect nenu by dgaggi ng and droppi ng one of the command objects onto the
di spl ay screen 1gal ette, (ghra terrpl ate appears on the display palette.
Dr aggi ng and “&f ppf j &4 y perfornmed with a nouse by clicking on an
itemin the Behwpiter be (é'el ected with a nouse button, dragging it wth the

nmouse button hel d glRWpsacad tﬂgnlﬂgtop@emgwt onto the paI ette by rel easing
the mouse - Text : that_are : "that are" : null.
Receptacle : rec_conditiom : yellow
Text : display : ", display as" : null
Choice: display_type : ( “rectangles”, “points")
Delimiter : ")"
) ) |
definePhrase WithinDistance : "Within distance" : ( condition ) N
( Text : Within : “within" : null | ’
Type-in : distance : *0"
Choice : units : ( Kilométers, Miles, Furlongs, Meters )
Text : of : of : null '
Receptacle : within object : yellow
)
constrain Find _
( find list : ( area_objéct s, object_list )
rec_condition : condition
)
constrain WithinDistance
( within_object : ( larea_object » object_list )
)
3
List : objects : "Objects"
{
Fi:.t;e's

Agri



button. A phrase tenplate typically is conprised of a |linear serjes of

wi dgets such as some predefined vocabul ary, sone interactors, and one or
nore phrase receptacles. A phrase receptacle is a place holder for an
entity object or a query sub- expressi A, i.e., a guery subphrase. On the
screen display it is shown as an enpty colored rectangle wthin a phrase
whi ch i ndi chtsas: thhadscist : i"Sheskoomblarst hat can accept a drop of an obj ect

i ncl uding ofher phrases. The phrase tenplate pernits devel opment of queries
froma predeflngg vocabul ary while automatically inposing syntactic and
_semantic consti&i nts on the gquery. In addition, the interface can be nade
smart enough Weﬂ%m@mﬂmhai types of objects can be dropped onto which phrase
recept acl-esy The phrase receptacles can visually indicate to a user which

types of objects or phrases cag | ?;%%Cfﬁitﬁo%o;r !u?h &3 be indicated by using
col or, shape, or other visual art ute in rase receptacle.

The invention has been described above with reference to a
preferred embodiment. The query interface of this invention also
applies naturally to constructing english query languages such as
SQL. ' )

In implementing an SQL intérface, the user is initially
presented with a set of table names extracted from the database..
The user selects as many of these tables as desired, and then g
clicks a "“generate" button to create a user interface. The
server program queries the database for column names of these
tables and builds object'definitions for them. A predefined set
of phrases is added to these dynamic object deflnltlons, and the
interface definition returned to the client. The user can now
build SQL queries using the interface.

For example, a SQL dquery such as:
SELECT name, employee_id FROM salary_table WHERE salary < 20000

would be built from the fblIowing_SELECT phrase template:

—

SELECT {receptacle 1] FROM [receptacle 2] WHERE [receptacle 3]

The interface would enable "[receptacle 11" to be-expandable
to gllbw additional phrases to be added to specify multiple
- outﬁut fields. When expanded to two entries, fields "name" and
"employee_id" would be dragged from a list of fields and dropped



12 For exanple, As shown in Fig. 2, if a user selects a command such .

as "Find" 123 fromthe command/rel ationship menu 12, and drags and drops it

onto display screen (palette) area 18 of display 19, a phrase tenplate 201

i s generated and displayed to the use26such as "Find [ ] that are [ ].

Pseudo code illustrating the enablenent of this action is shown in Fig. 10A

at 1([31]. Theixgma&ﬁereg@emaal 8c @b taSRAWNAI Diéth&)hft exbual nfese rdquilicomeher ei n

~as " "s", but .are . displays o] r. lus | ect avi n .

rect angul arand/ o dsrc?t(faraéabgg% ar ?tea;#sleémg]ge g:{rgh%' a;q/?g%%%%%ce;pét]adl eg‘ Frl{as)?l

al so. be hi gerelshtfed il FerePhacbouidatifhwpt PhzeseolfgPmor  biskipfdinsgations
that expands to: :

[ receptacle 4] < <type in field>

The less than sign "<" could be a toggle button with values "<, >,

<=, >=, =", A user could fill "[receptacle 4] from the list of

'fields, and the user could type the value 20000 into the <type in
field>. ' :

The interface of this invention also applies naturally to
computer commands or programs. Commands can be presented as
structured English. For example, a command for moving files #%}
might look like:

move [receptacle 1] to location [receptacle 2]

{receptacle 1] would accept the name of a file selected from a i
menu, and [receptacle 2] would accept the name of a directory
als® selected from a menu. '

Computer programs could also be constructed using these
techniques. For example, in an interface for the C programming
language, a high level phrase might be available looking like:

[receptacle 1]
{
[receptacle 2]
add/delete button
L3 |
[receptacle 1] would accept certain types of program statements,
such as IF and FOR, each of which would consist of phrase



In a preferred embodi nent, al'l objects fromthe entity object rrenu and the
command/ rel ati onshi p nenu are dragged and dropped onto their respective
he di splay palette or on a@shr_ase receptacle. For exanple, "Find"

areas on t

is selected fromobject nmenu 12, by

i cking with a nouse button, and

draggi ng and dropping the "Find" object onto a blank area 18 (Fig. 1) of

t he di spl ayempratediowdreceptbhe Ziptrods eotkskt al samberusedtyden ofxanpl e,

a

light pen goy parbesttb%%@khr&%t eélgc%dﬁmaeon@rsfwnousbvécremb panel coul d
a user

coul d ) ust *RH LA RECCHRART Any bR doGn e REATER] o5 SEPdiehin Har® Che

cor r espondfegs prreisad .t errpl at e appear.

t o under st

and for a novice user and accurately reflects possible user

gueries that ar,fhe N g %truc Tl%]hat 1ao & ﬁ@bl e by a specific database

management

system or searc ?ornatlon retrieval system

The phrase tenplate 201 is easy

The phrase tenplate 201 corrprl ses the sel ect ed command "Fi nd" 123, foll owed
by a bl ank box PA( rdceiptastd hy THEN (redebtacre \2jc EbsEal yeqdptande' 3hat

are", foll

owed by a bl ank box 220. The phrase tenplate can

aut omat ically enforce semantic

whére each of these receptacles will accept either condltions
(receptacle 1) or statements (receptacle 3).

It should be noted that the program interface has a vertical
component to its layout as well as the horizontal component
previously described. Phrases and phrase receptacles can expand
in either dimension.

As illustrated from  the above description of the invention,
the interface of this invention allows a user to conetruct
statements - queries, programs, and commands - in a pumber of
possible;sequences. One way of putting a statement together is
by starting with the top level statement phrase (sentence),
filling in components within that phrase, then filling in the
components for each subphrase, etc. This approach requires
planning the course of the statement construction from the start.
This is a structural approach to query construction, in which the
user focuses on the clauses of the query prior to selecting the
objects that contribute'to those clauses.

Although this approach -may be natural to some user34 ‘many

_'users may find a statement construction style that focuses on

QbJects and bullds up predicates in a "bottom-up" fashion much

more natural. This bottom-up approach is . a natural style for
many“uéers. It allows the users to focus on objects and
relationships, deferring structural decisions until later in the
construction process. In other words, the user begins with

R "\.



constraints. The phrase receptacles can have type restrictions as to what
@bj ects can be dropped onto them Each receptacle can have an associ at ed
set of object and/or phrase types that it wll -
13 accept. The receptacl e responds tgg an object or phrase dragged over
(prior to drop) by changing to a highlight color to indicate that it wll
accept the d9mep" ahdbyoshedingeeroohhenba@ckground color to indicate that it
will not accept the drop. In addition, the user may click on any enpty
receptacl e displayed on the palette and see the @grase and gb&ects t hat

e

that. palette w PFIRECERE HRTFATGN: sRSFRETFREF 108U " BOXEY S eGP eRBFPR, as

shown i n Fiignpl2mebbad246 xamdhdneespbrocess, tor actéple arf eanhfgcbiect from
using standard programming and/or engineering techniques using
computer programming software, firmware, hardware or any
combination or subcombination thereof.

. Any such resulting program(s), having computer readable
program code, may be embodied within one or more computer usable
media such '‘as memory devices or transmitting devices, thereby
making a computer program product, i.e., an article of
manufacture, according tq-the'ihvention. Memory devices include, .
but are not limited to, fixed (hard) drives, disks, diskettes,
‘optical disks, magnetic tape, semiconductor memories such as ROM,
Proms, etc., or any other memory device. Transmitting devices QE?
include, but are not limited to, the internet, electronic
bulletin board and message/note exchange, telephone/modem based
network communication, hard-wired/cabled communication network,

; cellular communication, radio wave communication, satellite
communication, and other stationary or mobile. network
systems/communication links. '

A machine embodying the invehtion may involve one or more
processing systems including, but not limited to, cpu, memory,
storage devices, communication'lfnks, communication/transmitting
devices, servers, 1/0 devices, or any subcomponents or individual
parts of one or more processing systems, including software,
firmﬁare, hardware or any cdmﬁination or subcombination thereof,
which embody the_invenfion as set forth in the claims. _

_ Making, using, or sellihg-a machine, process, or article of
manufacture -embodying thé inveﬁtion‘may involve one or more of
 the following: executing-prdgfam code directly from one medium,
stor;ﬁg program code onto a medium, copying the code from one
medium to another medium, or transmitting the code using a
- transmitting device. Each one of these may involve the use of a



obj ect menu 11, or the "and" 127 or "or" 128 rel ationshi p object,” The
phrase tenplate will not allow the other objects fromthe y
command/ rel ati onship nmenu 12 to be dropped onto box 210. The phrase
receptacles, e.g., boxes 210, 220, capgbe instructed to restrict the types
of phrases and/or vocabulary that they will accept. . As shown in Fig.

3, the usemehasy dsaggecsand tdhgppedi ddhembheshly B3 e b 93 dhan aldjcect NeENU
11 into bo nd has dr r . he.Qbj.ect W thin' from
t he commngf %é?%%%&n’syhi p rre%%gig{“%@igooﬁpgrgg%%i%ge% ﬁg &Wk%%’n"&olﬁfgggtr 125
onto phras&etiteptRG d™FH2CRe prrase receptacl e 220 autonatical |y expands
t o accommpdat e Qe Shiiltlleidn'instthphaas ot epbater Ztlende ekbhprasidfly peeudo

code enabl Eﬂﬂet&:& ScdnibiHOWRE! Qoﬁ:ﬂare’l-%e%tteéogs describedT\b:@l;l'phr ase
receptacle i s di ayed as a

) hsmqély expand, 1.e., box 220 _(Fig. 2) | spl
| onger recf‘Bﬁﬁ%%”rah ?:lﬁnef,arit BurPoge (o reREET ah %"tﬁ%é’@F Fﬁ’&?uifeslp & ont o
them Oncéot teeaty ectconpuitgroppetien rargl/or, compuishr svbcorpeprdsd e nay
expand not epRbdyify AL ANFRAR SNt 8 OB @ekatOW AnPRAtePOSPEEENY arddyor
accommodat g o A0l Nel BRLA58 ! 80! AlSyiBeYous Y W24 e (HH- 3) - AS
invention. - '
While the preferred embodiment of the present invention has
been illustrated in detail, it should be apparent that
modifications and adaptations to that embodiment may occur to one
skilled in the art without departing-from the spirit or scope of
the present invention as set forth in the following claims. For s~
example, some modifications and adaptations may include the
following:
user ihput may be received from the keyboard, mouse, pen,
voice, touch screen, or any othef means by which a human can
input data to a computer, iﬂcluding through other programs such
as application programs; and
the user interface of this invention is applicable and
adaptable to any statement having predefined grammar and
structure such as programs,:commands, quefies; and is applicable
to any compiler, processdr, database, bibliographic system,
digital library, information retrieval system, or as a front-end
for an internet/web search system. '



such, a phrase receptacle is essentially a place-holder for a s"'t,.lbphrase.
The subphrase 240 (Fig. 3) conprises the relationship object "within" 125,
fol l onhrase receptacle) 241, followed by a pop down

menu fo r riate units, followed by the predefi ned vocabul ary word
"of " ‘EHIQ@Q M“mm her 30 14

phrase rec I llustrated and descri bed below with
reference to Fig. 37 ahd Fi g. 1OB at 106, phrase tenplates nay contain a
variety of interactors including type-in-fields, pull down (choice) nenus,

We claim:
CLAIMS

1. A computer system for enabling a construction of a statement
by a user through a user interface, the computer system 4%%
comprising:

means for displaying a phrase template for the statement,
the phrase template having pfedefined vocabulary of the statement
and at least one phrase receptacle, the phrase receptacle
indicating a place-holder for a selectable object defining a i
choice for the statement; _

means for accepting the selectable object within the phrase !
receptacle in response to a usér dragging and dropping the
selectable object onteo the phrase receptacle; and

means for displayiﬁg a constructed statement having the
predefined vocabulary and the ghoice.

2. The computer system of claim 1 wherein the statemenﬁmis a
‘query.

3. The computer system'of claim 1 wherein the statement is a
program. ' '

4. The computer system of claim 1 wherein the statement is a

-

"l



toggl e but add/ del ete buttons or any other user interface |pt eractor.
For exarrpl’ @i’ m,ﬂmﬁcl e 241 within the "within" subphrase 240 is a
type in-fi tic constraints can be enforced by i‘nstructing

phrase recept acl e 241 hot* to accept an ﬁbj ect that is dragged and dropped
over it, and to only accept typed nunerical input. Interactor 242 is a pull
down nenu t Ramahkows a user to select the appropriate units of distance.
Thus, the invention permts an integration of a variety of graphical user
interface techniques in a single query interface in a very natural and
seamnl ess wap. The Conrputengsysitem tdfe cdabphl asbedn | the-igredifimed wor d

“of " 244 |svgeghuggr§h§spgeggédfggj Bgkary that is displayed to the user
when a "within", 125 relationship is se ected fromthe nmenu 12. Phrase

receptacle 245 is a pl acehol der for an entity object or perhaps for another
subphr ase BAgai nTheeocemputer ospdtrem RIS claimb2 ehéoeirdtiey dreddfiimpd he type

of i nput g&EXBQ1h {03 Qhéaéﬁtrfﬁﬁauéag e 245. For exanple, phrase

receptacle 5 my be restriCted I'n @ way as to only accept an entity
obj ect from object nenu 11 or the "and" 127 or "or" 128 relationship
objects, i.e., subphrases. -

7. The'domputer sysfem of claim 2 wherein the selectable object
is a searchable entity object.

8. The computer system of claim 1 wherein the selectable object
is a subphrase template having predefined vocabulary and at least
one subphrase receptacle.

S. The computer system of claim 8 further comprising means for
expanding the phrase receptadle to incorporate the subﬁhrase
template when the subphrase template is dragged and dreppped onto
the phrase receptacle. |

10. The computer system of claim 1 further comprising means for
enabling a modification of the constructed statement by allowing
a selection and deletion of the selectable object within the
phrase receptacle and accepting a second selectable object within
the phrase receptacle.

1l1. The computer system of claim 10 wherein the means for
enabling the modification comprises means for énabling the
selectable 6bject to be dragged off of the phrase receptacle and
for enabling a second selectable obJect to be dragged and dropped
onto the phrase receptacle.

12. The computer system of claim 1 or claim 8 wherein at least

Sheet Has Been Rei
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"4 illustrates a final query of Fig. 3 after a numerical val ue has been .

\ypéd | Hml mu lkacl e 241, "mles" has been selected fromthe pull
down ne assl and” 116 has been dragged and dropped onto
phrase receptacle 245. - Fig. 5Aill3strates other techniques that can

be enployed to build a query. Objects can be dragged froma nenu and
dropped ont entehsfpehet he ié‘éé@' SYe $HRRR) rabdpthele i ot OsdopiRGaR 2@ pitsete

Fig. 10A at
receptacle

103), or d d di tl t
nasxh, gBrPRLEeY St AR T A FBCaRatRE e o o) it hin t e

primary phrase tenplate. A user can use the display -
1

13. The computer system of claim 12 wherein the graphical user
interface interactor is a type-in field.

14. The computer system of claim 12_wherein the graphical user
interface interactor is a menu.

15. The cbmputer system of claim 12 wherein the graphical user
interface interactor is a toggle button.

16. The computer system of claim 1 or claim 8 further comprising
means for enforcing constraints by restricting a type of
selectable object that is accepted in at least one of the at
least one phrase receptacle or subphrase receptacle.

17. The computer system of claim 8 wherein each'phraSe
receptacle and subphrase receptacle has a graphical boundary
representation, and wherein the means for displaying a
constructed query displays a subphrase structure of the query

" through a visual nesting of the graphical boundary

representations.

18. The computer system of claim 1 or claim 8 further comprising
means for adding an un-nested set of subphrases to the phrase
template or subphrase template.

19. The computer system of claim 18 further comprlslng means for
deleting the added set of subphrases.

20. The computer system of claim 18 or. claim 19 wherein the
means for adding and means for deleting is achieved through an
add/delete button.

_
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scfeen/palette to build up subconponents of the query. For exanple, various.
isnst ances 141, 142 of an object 114 fromthe object nenu 11 can:be dragged
and dropped onﬂnmm ﬂ jiggea 18. Other objects 113, 116 can be
instantiated 1 N I lﬂnis allows a user to nore readily nove

obj ects around, * conbitne "t hém *and make Fevisions to a query by noving an
object off of a phrase receptacle and draggi ng and droppi.ng anot her object
onto it. I n addition, subphrases 280, 270 could be built up

i ndependently of the primary phrase tenplate 201 (Fig. 2). It should be
noted that although an enbodi ment is shown here with separate phrase

obj ects, "and" 127 and "or" 128, as choices fromthe nenu 12, in a
preferred enbodi nent there can be just one "and/or" object which is a
toggle button for toggling between either "and" or "or". Agai n, Fig.
5Aillustrates how a phrase receptacle is a place holder for a subphrase.
Phase receptacle 210 automatically expands to receive subphrase 280 when
subphrase 280 is dragged and dropped onto it. The user can either drag and
drop a subphrase instance 280 fromthe display palette onto a phrase

21. A computerized method for constructing a statement, the
method comprising:

displaying a phrase template for the statement,  the phrase
template having predefined vocabulary of the statement and at
least one phrase receptacle, . '

accepting, for each separate phrase receptacle, a selectable.-
object within each phrase receptacle in response to a selection
by the user by dragging and dropping the selectable object onto
the phrase receptacle,

repeating a step of accepting subsequent selectable objects
until each phrase reéeptacle is populated; and

displayiné a modified phrase template as each phrase
receptacle accepts a selectable object; and

displaying, after each phrase receptacle is populated, a
constructed statement having the predefined vocabulary and the
selectable objects.

22. The method of claim 21 wherein the selectable object
includes a subphrase template having at least one subphrase
receptacle.

23. The method of claim 22 further comprising a step of
expanding the phrase receptacle to incorporate the subphrase
template when the selectable 6bject is dragged and dropped onto
the phrase receptacle. .

This Sheet Has Been elilaced
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reoept Mr can drag the rel ationship object 128.directly

fromthe t he subphrase 280 can be dropped di- rectly onto
phrase rﬁW“Hﬂ“ ﬁ“\the subphrase 280 can be first conpleted 281 with
obj ect s Imtosit*before being drggged and dropped into a phrase
receptacle of the primary phrase tenplate 201 Fig. 5A al so

Il lustrates the subphrase tenptate for an "adjacent” 126 rel ationship

bject. T h t
ob et Thgs SULBIY SaRLATRESL s corat | AR A aEEN o LAGy BloLigs g
phrase rece@tfmlél’&?ztl%ltpoﬁba PN P HrTe éaa%@%ww fnmlaw' énuFﬁE"t°

253, foll ovweshdut arRulls eaensarattdisle d:lHJ&CﬂtEOﬁStRﬁﬂ one of khg. phBase

| ustrat es, Lhe QAL @53%@@'@% o Bly 26 dbi b NnPRiR3S
P receptacle, and ena 1lgg a user %o drop a second selectable

object within the phrase receptacle.

25. The method of claim 21 wherein the statement is a query and
the selectable object is a searchable entity object or a
relationship object or a wvalue.

26. A program on a computer usable medium for enabling a
construction of a statement by a user through a user 1nterface, an
the program on the computer usable medium comprising:

means for generating a displayed phrase template for the
statement, the phrase tempiate having predefined vocabulary of
the statement and at least,one phrase receptacle, the phrase
receptacle indicating a place-holder for a selectable object
defining a choice for the statement;--

means- for accepting the selectable object within the phrase
réceptacle in response to a user dragging and dropping the
selectable object onto the phrase receptacle; and
_ means for displaying a constructed statement having the
predefined vocabulary and the choice.

27. The program on a computer usable medium of claim 26 wherein
the predefined vocabulary is a natural language.

28. The program on a computer usable medium of claim 26 wherein
the statement is a query and the predeflned vocabulary is a SQL
language.

This Sheet Has Been Re’i aced
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16+ ‘ob e 161 252 or subphrases 280 and naki ng sel ections fromthe.
pul | down ”wl”mﬁomn menu 254 provides selections of directions
such a orth", and "south". Qher directional indicators

such as above belom1 right, left, capsgbe added to the menu where
appropriate for the specific database. Fig. 6 illustrates a sequence
of buil di ngoa quURé Ypibdihan S d Reaputen. uddblsd m2dissr ofdr agsimmb dieps:inhe

Loy 0Pl b fﬁ{%&%”@ﬁ iq%%' QY 2R6CEnd Edfddaptl: obligcphiase terplate

201 is "[Fin user ags and drops the "and"
rel at i onshepassheeie 197 95tom nenu 12 into phrase receptacl e 220 of phrase
tenpl ate 201. The phrase tenplate 201 t hen becones phrase tenplate 301

"[Find [] ?Bat 'ilflgelgl[“l lag;,gi ,.4 ffﬁ‘;t{%ﬁ Fﬁéﬁt]heomg%g_rnlég Efﬁ%aﬂg%e@éq?S s

dropped onto phras recep ac at] ons ect 1
dr agged an&hargﬁbggp%pﬁq)object is a subphrase template having predefined

vocabulary and at least one subphrase receptacle.

31. 'The program on a computer usable medium of claim 30 further
comprising means for expanding the phrase receptacle to
incorporate the subphrase template when the subphrase template is
dragged and dropped onto the phrase receptacle. '

32. The program on a computer usable medium of claim 26 further .-
comprising.means for enabling a modification of the constructed
statement by allowing a selection and .deletion of the selectable
object within'the phiase receptacle and allowing a subsequent
aéceptance of a second selectable object within fhe phrase

receptacle. f

33i The program on a computer usable medium of claim 32 wherein
the means for enabling the modification comprises means for
eﬁabling the selectable object to be dragged off of the phrase
réceptacle and for enabling a second selectable object to be
dragged_and.dropped'onto the phrése receptacle.

34. The program on a computer'usable medium of claim 26 or claim
30 wherein at least one of the at least one phrase receptacle or
subphrase receptacle has a graphical user interface interactor.

35.  The program on a computer usable medium of claim 26 or claim
30 wherein at least one of the at least one phrase receptacle or
subphrase receptacle has means for enforcing constraints by

_~___*&_____~__*__~
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phr ase recept and" object 127, and the adjacent
rel ati onshi p m',mmﬂm[wﬂi@gﬁgged and dropped onto phrase recep,t acl e 427
of the "and" relat ~ The phrase tenplate 401 then

beconmes "[Find [Fires] that are [[W|thi g ] [mMles] of []] and [adjacent to

[ ] on.the [west] ]]]. Since the user wants to use "adjacent” w thout the

addi tional didsagtiicenay quabbéi &f  sdidadile BBHbcRf thhe 26 acspteed) ect 126
can be del eted. The user can type in "1" into phrase recept acle 241, select

"mles" on the pull down nenu 242, and drag and drop the "forest"™ object
115 onto phri#se Theeptagkem2dsy. aTmmeaselﬂab&pl nedign loHeciatas JO-ivigrein

[fires] thateRhe phiWskhi-8cbptadid | 871 é%fbphxfx%%st:kkeﬁeaci@%%e&tgzt Hildall -

In phrase receptacl e 252 of phrase te | at e .50 an dr.ag and, drop
e Mo r oEEHREREH, FOBEPETEEABEon 4 MHarELPobhe SbpBLtYad & &&ﬁﬁ%d
road" obj ectstbienent dispieds amdsubpippee eitiractheepbf athe rsmmmites:m:fowgﬂne

he quory 601 Bevat DePRiAR PP Pad Fn AR oplhBapy @é‘%‘%g‘g‘?@i‘?‘“’% s

[forest]] and [adjacent to [[dirt road] or [paved road]]]]]

37. The pfogram on a computer usable medium of claim 26 wherein
the predefined vocabulary is in a computer language.

38. The system of claim 1 wherein the predefined vocabulary is
in a computer language.

39. The method of claim 21 wherein the predefined vocabulary is
in a computer language.

N



17+ As shown in Fig. 6, the query interface of this |nvent|
aut omati cal | y displays both the full natural (e.g.,” English) Ianguage query
at all times, as well as the subphrase structure of the qguery tHrough the
use of nested panel s. The nested structur® of the query 601 can be shown
vi a panel boundary 200 surroundi ng the pri mary phrase tenplate 201, panel

boundary 300 surr undi n hrase 220 rlnar hrase
receptacl e 201, AfeoREpPU uﬁpy hﬁ‘&g"ﬁﬁl *’%%&B‘%H?%% $IERLS
"W thin" object 125, p boundar 500 SURl Qun subphrase
receptacle for the " ad?gi Df%p ng#ﬁorgggiee]pgesem?anons ol?
Subcomponent Statements onto a Phrase Template

ABSTRACT OF THE DISCLOSURE

The system, method, and program of this invenfion enables constructibn of
statements, including queries, programs, and commands, by ueing drag and drop
templates. A predefined phrase template (201), which is generated and displayed to a
user, imposes syntactic and semantic constraints in constructing the statement. Objects
representing entities and objects representing subphrases can be dragged and dropped
onto phrase receptacles (241,245) within the phrase (201) and subphrase (240) templates.
Complex statements can be constructed from a nesting of subphrases using the dfag and
drop technique. The constructed stafement is displayed to the user along with the

subphrase structure of the statement through _inested panels.

FIG. 4
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boundary 600 surrounding the "or" subphrase object 128. The nesting is as
foflows: 1) panel boundary 600 is wthin panel boundary 500, 2) panel
boundary 500 and 400 are within panel boundary 300, and 3) panel boundary
300 is within panel boundary 200. - A user can physically see the
structure of the query. Since, the structure visually reveals the
subconponents of the query, a user can sel ect subconponents of the query
and drag themoff of the query phrase tenp{ate. The boundary lines are made
bol d when a subconponent has been selegiﬁge%@ﬂlndlcate to the user which
nest ed subconponent has been sel ected erefore, which one will be
noved (dragged around) by the user interaction. Portions of the query can
be changed at any level, and the nested |lines indicate to the user what -
obj ect/ phrase is being operated on. When a receptacle receives a drop,
it expands to the size of the conponent being dropped, and triggers a

resi ze of the enclosing phrase. Likew se, when an object or phrase is
dragged off of a receptacle, the receptacle is reduced to its initial size.
When there are nultiple nested subphrafg@ aI.II resize
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1

operations apply to all appropriate |evels of the nesting. Query 601
can be updated or nodified by deleting objects within the query (such as by
draggi ng and dropping the object off of the phrase tenplate or selecting
the object and hitting the 18 delete
key, or by any other deleting technique) and draggi ng and droppi ng new

obj ects onto the phrase receptacle that has now becone enpty once an obj ect
has been deleted fromit. Wen an object is dragged off of a receptacle,
the receptacl e becones blank, i.e., enpt¥i4resizes to its default size, and
is available to receive another objecfl986-08hown in the pseudo code in Fig.

FIG. 2

113
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115
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117
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~ LAKES

~ FOREST
N GRASSLAND f 18
~ STREAMS /
S BUILDINGS

~ DIRT ROADS
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10B at 105. “For exanple, with reference to Fig. 7, the "fires" object
113 can be dragged off of phrase receptacle 210. Wen a phrase or object is
dragged off of a phrase receptacle, the boundary of the phrase receptacle
is made bold or highlighted (or sone other graphical indication is given)
to indicate to the user which nested phrase receptacle is the subject of
bei ng noved. Since each subphrase has a surroundi ng rectangle, the user can
readily sel ect a subphrase at any |evel §fpma nested set, and drag it off
of its enclosing phrase. Wen a subphbq3%6QB§ been dragged conpletely off
of the receptacle, the receptacle returns"to its enpty appearance, and the
encl osi ng phrase(s) resizes appropriately. An "or" object 280 that has
been noved onto the display area 18 or an "or" object 128 that is stil
resident within the nmenu 12 can be noved into the now enpty phrase
receptacle 210. The phrase receptacles of the "or" object can be popul ated
Wi th objects either before or after the "or" object is dragged and dropped
onto phrase receptacle 210. Likew se the "and" object 270 can be sel ected
to be dragged off of phrase receptacl*:ﬁ%?.sihe boundary 300 is nade bold
to indicate the .

113
114 [ FIRES

115_| LAKES

116 | FOREST

117 U GRASSLAND
118} STREAMS
11@# BUILDINGS
120_[" DIRT ROADS 18
T+ PAVED ROADS | pd

[ [ [ L/

12
Z

123

124 [T FIND

125 [~ DISPLAY _
129 | WITHIN =
126_| N

127 |~ ADJACENT
128\“\ AND
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200 240 o4 242 244 245

L [ 4/ /)

FIND |FIRES | THAT ARE |WITHIN MILES []]| oF
X \\ AN
\ N N\
210 125 220

2

_

This Sheet Has Been R,

LTI



nested object that is the subject of being dragged. After these changes and
nodi fications to the query by the user, the phrase tenpl ate becones the
phrase tenplate 701 in Fig. 7. The user can now select a different object
to drag onto, i.e., populate, phrase receptacle 220. As shown in Fig. 7,
the user has selected an "adjacent" object 126. Phrase tenplate 702 shows
the conpl eted updated query that a user has created by nodifying a
previously created query. As such, the quamy interface supports

19 natural update of queries by selqugpﬂ}g@g del eti on of subphrases

foll owed by the replacenment with new subphrases by using drag and

FIG. 4
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drop operations. The system nethod, and program of this invention
enabl es the construction of queries while also enabling the user to view
directly the query that has been constructed. There is no di sconnection

bet ween the query construction process and what the final query |ooks I|ike.
The query is not constructed in one wi ndow of the display screen while the
results appear in another w ndow as in othg& query systens. Instead, in the
preferred enbodi nent, the query constructi rocess and the final query
results appear in the same window. In ad8f¥?%YP4 t he gquery can be read as a
nat ur al -1 anguage sentence fromleft to right. I n one enbodi ment, the
user can create several queries at the sane tine. There may be a palette
(di splay screen or window) full of multiple queries with these multiple
gqueries available to be sent to the database engine. Buttons are al so

avai lable that will delete the selected phrase fromthe palette, or delete
all phrases fromthe palette. 1n addition, any given query can be copied
or duplicated on the display screen usi @u Sﬁd paste, or copy, or other
editing functions in order for the user to create a subsequent gquery froma
previously created query w thout

11
113 - :
114 T FIRES . o
~. i : " &>
115_| LAKES 141 131
116_| FOREST . ~iakes| [ Fires
~
117 I~ GRASSLAND
1 13\" STREAMS 142 :
~ "
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124 T FIND
< |
125 |~ DISPLAY - . 280 Ny
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128_ > AND 270
281
141 . £ 161
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" 201 210 251 252 253 254
\ / / / / /
) 2 7 — —
Fno [ Jor | || THAT ARE| ADJACENT TO [ JonTHe] O
A} AY
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280 126
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3

having to redo the conplete creation of the query and wi thout elim nating
or deleting the original query. This allows nultiple queries that may have
only slight variations in themto be nore efficiently created.

However, any given query displayed is not sent to be executed until the
user specifies that it should be.” Once a conpl ete query phrase has been
constructed, the user can submt it by selecting the phrase (clicking the
nouse over it), and then clicking on a "s@é#it" button. This causes the
sel ected phrase to convert to text forncapgs-boensnit to the query engine.
Query sentences are submtted to.the search engine as a set of nested
function calls.

FIG. 5B
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20 . In the enbodi nent descri bed -above, the entity objects and
command/ rel ati onship objects were displayed in nenus 11, 12 on the screen
fromwhich a user drags the objects. In another enbodi nent, sonme or all of
the entity objects and command/rel ati onshi p objects (including the phrases
and subphrases with their respective phrase receptacles) can be enbedded
within a primary phrase tenplate in a pull 7dé6wn nmenu. For exanple, there
may be two phrase tenplates 201, 203 as Co$P&d0®:. 1) Find [] that are [],
and 2) Display [] as []. As shown in Fig. 8, the phrase receptacles 210,
220, 204, 205 have pull down nenus 810, 820, 830, 840 that appear when

sel ected. The subphrase or object can then be selected by being dragged—=an{
dropped fromthe nmenus. (See the inplemgptingypseudo code_in Fipl 10B
104). The pull down nmenu is just one-tygdef ehliihteractor tfHayf icahy b& i
for this. Oher intgpactors can al so Bqlup | n additior},| a} phT apigf
. N I~
tenpl ate can have multjple o« &
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cl'auses in any different position within the tenplate. Al so, there may be a
set of predefined vocabulary choices to pick from For exanple, after "Find

[ 1", there nmay be a pull down nenu 802 that says "which are", "that have",
or several other possibilities to choose fromin order to build up the
query. In addition, the phrase and subphrase tenpl ates can have

conponents that are optional that a use8/t¢an turn on or turn off or
col | apse. For exanple, in phrase tenmmtas-231 (Fig. 2) a user could turn
off or collapse the "that are [ ]" conponents in order to construct a query -

for finding all "fires". Wth reference to Fig. 11, add/del ete buttons
are special w figets—thiat al |l ow phrases to expand to hold an arbitrary"
nunber of predégfifp \j dget sets. In a preferred enbodi nent, the widget is
initially di splpeR|H$| an "add" button containing the + synbol 181 (IFkg.
11). When the buitt@nliis pressed, a set of widgets is added to the pa
and the buttonfg f@?ﬁf to a pair of buttons -
t an e
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21 an "add" button (containing the + synbol) 181 and a "del ete" button
(containing the - synbol) 182. Phrase 191 shows the result of pressing the
-add button 181 in phrase 190. An "and/or" toggle button (shown here as
toggled to "and") 187 and a receptacle 188 have been added to the phrase
panel . Each press of the add button 181 will cause an additional set of

w dgets to be added as shown in phrase 192. Pressing the delete button 182
in phrase 192 causes the rightnost set o8/i#i dgets associated with the
button to be renmoved fromthe panel ascwswod n phrase 193. If all w dget
sets are deleted, the add/delete w dget reverts to a single add button as
shown in phrase 190. The series of :
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wi dgets (predefined vocabul ary, receptacles, interactors) that are added or
del eted can be any nunber of such w dgets and of any such type. However,
for a particular add/ delete button the nunber and type of w dget to be
added or deleted is fixed, and it is the sane for the "add" button or

"del ete" button. The add/delete button allows a linear, un-nested set
of subphrases to be added to a phrase. This is desirable when an arbitrary
si zed set of objects or phrases of the samp4type is to be constructed. No
precedence is inposed by the user on sygfa.gy &at: the query processor (on
the server) typically enploys a left-to-right precedence such as (((A AND
B) ORC AND D). |If adifferent ordering of operations is required, the
user can drop phrases into receptacles to build up an appropriately nested
structure, such as (( AANDB) OR(CAND D)) in lieu of using add/ del ete
buttons. Each of the subphrases would have its own add/del ete button

all owi ng each to be expanded. As a result, alternate syntaxes and
optional additional subphrases can be supported by nmeans of interactors
within a phrase tenplate that can cause phrases to expand, contract, or
change their layout. The phrase and sub*ﬁn@;esaenplates are

804
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dynam c forns that can-have-any type of graphical interactors, type in
fields, pull down nenus, icons, or any other kind of graphical interface

obj ect t hatThjsSh ef t he phrases.
22 | npl enmen preferred enbodi nent of the invention is an
I nt er net - bas oying the interface inplenented in java. A

definition file defining the set of menu boxes, objects and phrases is
served fromthe server that sends the appl#ttato the browser. Submitting a
query results in sending an HTTP nessageTrs-9sobg server containing a text
formof the query.

FIG.
FIG. 10 | 10A
Loop _ FIG 1OA
User performs action: ' FIG.
10A

case: Select item from menu (mouse down),
drop onto palette (mouse drag followed by mouse up)
{ _
101 Drag item in capsule form {text with colored rectangle);
On drop, expand item to full phrase template and draw on palette;
. aw

}

case: Select item from menu (mouse down),
drop onto receptacle (mouse drag followed by mouse up)

{

Drag item in capsule form (text with icolored rectangle),

if semantic category of selected item is compatible with semantic
category of receptacle
{
Find expanded size of item;
1,02 Using size, expand (redraw) parent phrase and its full hierarchy
of parents;
Expand item into full phrase template and draw il receptacle;

}

else

{

}
}

case: Select item on palette (mouse down)

{

Mark item selected:;

}

case: Drag selected item (on palette) onto receptacle
(mouse drag followed by mouse up);

Erase capsule form of item (no action);




The definff??ﬁ???ﬁ??ﬁi;#}%&Lﬂple description of the objects, phrases, and
menu boxes ThiaSheyR) p&s a description of the constraints for each

recept acl e. ' o laceds main types of blocks. The "Definition" block
contains a i/lI{{! ons of phrases and objects (including
constraints). and object definition defines a nane for the
entity being defined. the "List" block uses these nanes to define a nenu
box. Wthin the definition block, 32fidefinePhrase” statenent
describes a single phrase. The statenmgrh gdefhnes a name and a text |abel
for the phrase followed by a list of one or nore "types" for the phrase.
These types--may.-bhe.-used-4-n-constyrai-pn.-stat.enent.s--described.-below-—Foll-owt-ng—
this header is set of one or nore 'gegt.fﬁgagition statenments. Each

wi dget definitipn contains a w dget tlypeA.a , a text label, and a set
of w dget-dependent paraneters. These paraneters include information such
as item |abelq for 4f sehiarntivvea ovbsélected detmlioicompatible with sehreantic

M6t | neCyect »] st L?éﬁéﬁéﬁérﬂéskéﬁégﬁ%@ 2 hame, 2 toxt I'abel | and a 1 st

of types. "Constfain" statements are used to define the types of

Find size of selected item; '

Using size, expand (redraw) parent phrase and its full hierarchy
of parents; :

Draw selected item in receptacle;

103

else ) N

{

No action;
}

f }
: case: Select subphrase from menu within phrase on palette, or
click a button on phrase that indicates addition of a

particular subphrase

{
104 Find size of subphrase to be added;

Using size, expand (redraw) parent phrase and its full hierarchy
of parents; ' -
Draw subphrase within parent phrase -
}
case: Drag selected item off receptacle
(mouse drop followed by mouse up)
( _ | .
Find selected item;

105 Move item out of receptacle, draw in new position on palette;

Resize receptacle to default empty size, draw as blank area;
Using new receptacle size, shrink (redraw) parent phrase and its
full hierarchy of parents;

case: Interact with widget (text area, pull down menu, etc) inside

phrase on palette
106 {

Process widget interaction;

}



entities that receptacles will accept. Each constraint statenment contains
the name_of the phrase—berng constrained followed by a set of one or nore
receptacle nanes within that phrase. For each receptacle nane, the |ist of
types t Irats Shdgetlas 2 will accept is specified. In the exanple bel ow,
the recep t" in the phrase "Find" will accept entities of
type "are bj ectlist”. There are two objects of type

23 "area_oObject", Fires, and Agri (and ﬁ??‘? of type "object list"); either
of these will be accepted by the "findLiStT" receptacle. These
definition files allow a good deal of-¥T&RFBMity in

FIG. 10C
107
™\ case: Press submit button;
{
if there is a selected item; .
( T
initialize output stream;
Request string representation of selected item:
{ S
if item is a compound phrase (i.e. contains subphrases)
{
For each subphrase in item
{
Recursively request string representation of subphrase;
} _
} . .
else subphrase is an atomic phrase (e.g. a text item, a widget)
{ |
produce string representation of this subphrase, append to
output stream; '
}
}
}
else
{
no action;
}



-
-

creating an iULELLQQE;_LXﬁiiuiJ4uhfiIes may be defined in advance and
served to the Client on request, Alternately, the definition files nmay be
created on the ﬁhysmgﬂasﬁsmW%lmé$plication, for exanple, a database access
program This all to dynam cally construct an interface that
contains, for exa ' dat abase objects and rel ati onshi ps between
them Query g generation is acconplished by recursive nessage
passing froma phrase to each of its cdﬁﬁﬁhents. The nessage passed is
"print yourself to an output streant CT36&¥s print themsel ves by printing
the nane of the phrase, and then invoking the print nethod for each w dget
they contain. Text w dgets may have a print string specified, or they may
print nothing (null in the definition file). Type-in fields print the
value in the typing area. Pull down nenus print the string in the current
menu choi ce, as do toggle buttons. Receptacles pass the print nessage to
the phrase or object that they contain. |If the receptacle is enpty,
nothing is printed. In an enbodi nent _gf.the jnvention there can be a flag
in the receptacle specification thatFﬂﬂaLcifts whether or not it is
optional. If not, the
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receptacle nust be filled for a quéry to submt, otherw se an /(T’Q-I? ' a
will be generated. A special.widget type, "Delimter"” in the dg' Ts‘:?’%e
file is used to provide additional syntax for the query string g at i on. -
In the sanple file, delimters are used to create enclosmg par ent heses for

t he Hr'nd-ﬁifL%ﬁMEI ,-psﬁ@rg T8 Pefinitions

T' Clalm(s) pdged ..... 0 paged .7.. 1/14
Wﬁrawmg(s) paged H[L\ to paged Mﬁ}
O Abstract  : paged ..... to paged 7.

'DATE OF RECEIPT.. 5[\,
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24 defineCbject Fires Fires : area_object ) defineCbj ect Agri-

"Agricultural area" : area_object , |and_cover_ type) defi nePhrase
Find " Find " ( sentence ) ( Text find : Find nul | Delimter
St Receptacle " .find_ list " yellow Text : that_are : "that
are" : null Receptacle : reccondition : yellow . Text : display ",
di splay as" : null Choi ce: display type : ( "rectangles", "points")
Delimter ) defi nePhrase Wt hi nDi stance "Wthin distance" : (
condi tion ) ( Text Wthin "with#h : nul
19
11
13— £
114 |~ FIRES
\\
115_| LAKES
116 [ FOREST
117. > GRASSLAND 18
~. ' )
1 18\4 _STREAMS . /
119 I© BUILDINGS
120 [DIRTROADS |
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12 N e
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Type-in: distance "0"

Choi ce units : ( Kiloneters, Mles,
Furl ongs, Meters ) Text : of  of nul | Recept acl e
wi thin_object vyellow ) constrain Find ( find_ Iist (
area_object , object |ist ) reccondition : condition
constrain WthinD stance ( within_object . ( area_object
object list ) ) } List obj ect s "hj ects” { Fires Agri
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25 List Phrases "Phrase tenpl ates” Fi nd Wt hi nDi stance }

Copyright | BM Corporation 1996 The invention has been descri bed
above with reference to a preferred enbodi nent. The query interface of this
invention also applies naturally to constructing english query |anguages
such as

4/14

FIG. 4
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SQL. In inplenmenting an SQL interface, the user is initially presented
with a set of table names extracted fromthe database. The user selects as
many of these tables as desired, and then clicks a "generate" button to
create a user interface. The server program queries the database for col umm
names of these tables and builds object definitions for them A predefined
set of phrases is added to these dynamc obg' ect definitions, and the
interface definition returned to the client® The user can now build SQL
gqueries using the interface. For exanple, a SQ. query such as: SELECT
name, enpl oyeei d  FROM sal ary_t abl e WHERE sal ary < 20000 would be built
fromthe follow ng SELECT phrase tenpl ate:

FIG. 5A
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SELECT [receptacle 1] FROM [receptacl e 2] -WHERE [receptacle 3] _ The
I nterface would enable "[receptacle 1]" to be expandable to allow '
addi ti onal phrases to be added to specify multiple output fields. Wen
expanded to two entries, fields "nane" and "enpl oyee id" woul d be dragged
froma list of fields and dropped 26
into the expanded receptacle. A list of table names could be used to drag
and drop a table nane into "[receptacle 2]é/n4 A user

FIG. 5B
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could fill "[receptacle 3] with a phrase froma list of relations that

expands to: [receptacle 4] < <type in field> The | ess than sign
"<" could be a toggle button with values "<,> <= >= =" . A user could
fill "[receptacle .4] fromthe |list of fields, and the user could type the
val ue 20000 into the <type in field>. The interface of this

I nvention also applies naturally to conput#&ndacommands or prograns. Comrands
can be presented as structured English. For exanple, a command for noving

files mght ook |ike: nove [receptacle 1] to location [receptacle
2] ' -
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[receptacle 1] would accept the nane of a file selected froma nenu, and
[receptacle 2] would accept the nanme of a directory also selected froma

menu. Comput er progranms could al so be constructed using these
techni ques. For exanple,.in an interface for the C programm ng | anguage, a
hi gh | evel phrase m ght be avail abl e | ooking |iKke: [receptacl e 1]
[receptacl e 2] add/ del et e but tgpy [receptacle-1] woul d accept

certain types of program statenents,
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such as I F and FOR, each of which would consist of phrase

27 tenplates. [receptacle 2] would accept a nunber of types of program
statenents, including the one shown above. The add/del ete button would
allow for a sequence of statements to be constructed. - - The IF
statenment m ght | ook |ike:
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| F [receptacle 1] THEN [receptacle 21 ELSE [receptacle 3] - where each of
t hese receptacles will accept either conditions (receptacle 1) or
statenents (receptacle 3). It should be noted that the program
interface has a vertical conponent toits layout as well as the horizontal
conponent previously described. Phrases and phrase receptacles can expand
in either dinension. As illustrated fromthe above description of
the invention, the interface of this invqa@hon all ows a user to construct
statenents - queries, progranms, and commands - in a nunber of possible
sequences. One way- of putting a statenent together is by starting with the
top |l evel statenent phrase (sentence), filling in conponents wthin that
phrase, then filling in the conponents for each subphrase, -etc: This
approach requires planning the course of the statenent construction from
the start. This is a structural approach to query construction, in which

t he '
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user fo

that co REPbAéE s

nat ur al

?as of the query prior to selecting the objects
t| auses. ~ Although this approach may be
ne users, fanpy users may find a statenent construction style

TL;

t hat foquses | S {ar uilds up predicates in a ottomup ashi on
hat f P%INQV‘SQ'Z d build di i "b " fashi
ar a

much mnor

users.

struct ur &l

wor ds,

Thi s |bdttom up approach is a natural style for many
Sergf to focus on objects and rel ationshi ps, deferring

decisions_untili later in the copsiruction process. In other
USer _begins with _ : 28
FIG.
FIG. 10 [19A
User performs action: F; IC?A
case: Select item from menu (mouse down),

drop onto palette (mouse drag followed by mouse up)
( .
101 Drag item in capsule form (text with colored rectangle);
On drop, expand item to full phrase template and draw on palette;

}

case: Select item from menu (mouse down),
_ drop onto receptacle (mouse drag followed by mouse up)
{ o
Drag item in capsule form (text with colored rectangle),
if semantic category of selected item is compatible with semantic -
category. of receptacle
(
Find expanded size of item;
Using size, expand (redraw) parent phrase and its full hlerarchy
of parents;
Expand item into full phrase template and draw in receptacle;

}

else
{

Erase capsule form of item (no action);

}

102

}

case: Select item on palette (mouse down)

{

Mark item selected:;

}

case: Drag _selected.item (on palette) onto receptacle
(mouse drag followed by mouse up);




"what " afsrdma(
specificﬁ
article ¢

] "how". Usi ng the foregoing

Wi 4n nmay be i npl enented as a nachi ne, process, or

i §g standard programr ng and/ or engi neering
technl que ir ogr anmii ng software, firmavare, hardware or any
conbl nat ijpri oL, : ijon t her.eof . ~ Any such resulting progran(s),
havi ng co uter readabl e prgram code, may be enbodied within one or nore

’——’-‘""""—“ . . .

conput er S as menory devi@ef or transmtting devices,
t her eby maki ng a corrput er program product, i.e., an article of manufacture,
according to the invention. Menory devices include, but are not limted to,
fixed (hard)._drives,. disks, _diskettes .aptical disks _magnetic . tape ... _. -
sem conduct or’ mgnori es such as ROM PFSE ﬁb or any ot her nenory
device. Transm fting devices include a %t limted to, the internet,
el ectronic bullfetin board and nessage/ note exchange, tel ephone/ nodem based
net wor k conmunifcat i onf sBaightit cefiégaby of seiated item R coaipatitle @&thl sémantic

comruni cati on, {radi o vvavaetecéoonrts’r’uorv rceagelpqacl satellite
{

Find size of selected item;

Using size, expand (redraw) parent ph rase and its full hlerarchy
of parents; :

Draw. selected item in receptacle

103

else

{

No action;

}
}

case: Select subphrase from menu within phrase on palette, or .
click a button on phrase that indicates addition of a

particular subphrase

i i

{ . B
104 Find size of subphrase to be added;

Using size, expand (redraw) parent phrase and its full hrerarchy
of parents;
Draw subphrase within parent phrase
}
-case: Drag selected item off receptacle
(mouse drop followed by mouse up)

{

Find selected item;

105 - Move item out of receptacle, draw in new position on palette;
"~ Resize receptacle to default empty size, draw as blank area; .
Using new receptacle size, shrink {(redraw) parent phrase and its
full hierarchy of parents;

case: Interact with widget (text area, pull down menu, etc) inside -

B phrase on palette
106 { '

Process widget interaction;

}



communi cation, and other stationary or nobile network systens/communi cation
| i nks. ['.f i{ng the invention may involve one or nore
processi ng : 4l | but not limted to, cpu, nenory, storage

devi ces, cdmuni cation |inks,| communication/transmtting devices, servers,
1/0 devi ces| lor gpNO¥UBbrdordent s or i ndi vi dual parts of one or nore
processi ng gpyptens, includiing software, firmvare, hardware or any

conbi nati-on} o STYOT nat | on} t her eof , mh{?n‘enbody the invention as set
forth in th ng, using, 5

_ cl ai s, selling a machi ne, process, or
arti-cl e of fmanutracture enbodying the invention may involve one or nore of
the foll owi ng: executing programcode directly fromone nedium storing
program code onto a nedium copying the code fromone nmediumto another
medium or transmtting the code using a transmtting device. Each one of
these may involve the use of a

FIG. 10C

107
N case: Press submit button;
{ : B .
if there is a selected item;
{
Initialize output stream,;
Request string representation of selected item:
{ ' §
if item is a compound phrase (i.e. contains subphrases)
{ i
For each subphrase in item
{ |
Recursively request string representation of subphrase;
}
} |
else subphrase is an atomic phrase (e.g. atextitem, a widget)
{
produce string representation of this subphrase, append to
output stream; '
}
}
}
else
{
i no action;
}



29  MENEy—OT LT AN ey devi ce which only enbodi es program code

transi t qiKENLARASREAR det#ifary or final step in making, using or selling the
inventioh.I” dd in the art of conputer science will easily be
able to gof 'g] A Way e created as described with appropriate general
pur pose pur popej conputer hardware to create a conputer system
and/ or bttt uuCOnpone ts enmbodying the invention and to create a
conput er 1 and/ or—gamput er subconpoyents for carrying out the nethod
of the i I on. Wi l e the preferred enbodi nent of the present
invention has been illustrated in detail, it should be apparent that

nodi fi cati ons and adaptations to. that enbodlnent may occur to one skilled
in the art without departing fromthe spirit or scope of

FIG. 11
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a front-e

user interface, the computer system comprising:

means for displaying a phrase template for the statement, the phrase template

having predefined vocabulary of the statement and at least one phrase receptacle, the
| phrase receptacle in_dicating a place-ﬁolder for a selectable object defining a choice for -

the statement;
means for accepting the selectable object wmun the phrase receptacle in response
to a user dragging and drdpping the selectable object onto thc phrase receptacle; and
means for displaying a constructed statement having the predeﬁned vocabulary and

the choice.

2. A computer system for enabling a construction of a statement by a user through a
user interface, the computer system comprising: '

means for displaying on 2 _diéplay screen, a niex_m _of selectable objects;

means for displaying on ihe displ.ay screen, a menu of command objects;

means for accepting an instance .of an selectable object, selected by a user by
dragging and .dropping the selected object from the memu onto a paletté area on the
display screen, for display; | | |

means for accepting a command object, selected by a user by dragging and

dropping the selected command object from the command menu onto a palette area on

.the display screen, for display;

--_meahs for generating for dis_play on thé_ palette area surrounding the displayed

~ command object, a phrase template for the statement, the phrase template having

predefined vocabulary of the statement and at least one phrase receptacle, the ph:ase

receptacle indicating a place-holder for a selectable Ob_]ect deﬁnmg a ch01ce for the '
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30 / CLAI MS 1. A conputer system

f.or enabli M“E of a statenment by a user through a user
Irnterface, mﬁ“ﬂgm““ tem conpri si ng: means for displaying on a
di spl ay s a nenu® of” sel ectabl e objgets: means for displaying
on the display screen, a nenu of comand-'obj ects; means for

accepting an instance of an sel ectabl e object, selected by a user by _
draggi ng and dmsfaps fer ideepting! @6 tseldctable ebject ﬁ/ﬁﬁihttl‘l@?ﬁﬁ@élr&@f)@clé iRabHohe area

on the display screen, for display; means for accepting a conmand
obj ect, selteatuser dhyggmg and divppihpae selectabielobject onto the phrase receptacle from one
' of the memu of selectable objects and the instance on the palette; and
means for displaying in the phrase template, a constructed statement having the
predefined vocabulary and the choice. |
3. The computer system as claimed in either one of claims 1 or 2 wherein the
statement is 2 query.
4. The computer system as .claimed in either one of claims 1 or 2 wherein the |
statemnent is a program. _
5. The computer system as claimed in either one of claims 1 or 2 wherein the
state'ment.is a command.
6. The computer system of claim 3 wherein the predefined vocabulary is a natural
language.
7. The computer system of claim 3 wherein the predefined voéabulary is a SQL
language. _ | )
8.  The computer system of clann 3 wherein the selectable 6bject isa searchabig entity
object. ) |
9. The computer system as claimed in either one of claims 1 or 2 wherein the
selectablé object i3 a subphrase tcmpléte having predefined vocabulary and at least one
subphrase receptacle. | ' |
10. The computér systém of claim 9 further comprisixxg-means for expaﬂding the
phrase receptacle to mcorporate the subphrase template -when the - subphrase template is
| draggcd and d.ropped onto the phrase receptacle |
11_. The computer system as claimed in either one of claims 1 or 2 further compnsmg
) means for enab_hng a modification of the consn_'ucted statement by allowmg a selection
_ and deletion of the selectable object within thé phr_ase'_recéptacl_e and accepting a second
selectable object within the phrase feceptacle. '

" This is the replacement sheet
Sheet Has Been Reﬁaced

T o



droppi ng the sel ected comand.object fromthe command nenu onto a palette
area on thﬁml mllml for display; nmeans for generating for
di splay on Eﬂmmllsurroundi ng the displayed commuand object, a

*

phrase tenpl ate® fdr thesstatement, the Phrase tenplate having predefined
vocabul ary of the statenment and at | east one phrase receptacle, the phrase

tacl e, nd,cat | l.ace- hol der  f | ect ab ject  defini
Chot oo T or 14 het eyt Dt of it ierdl U BEs I cmabbins b a6t cct

within'th c -eptacle in response to a user dragging and dropping .
t he sel ectefggtﬁéa%ﬁﬁé‘cst%%nto the phrase receptacle fromone of the nenu of

sel ect abl e obj i I : r
di splaying in I?%enépfﬁ? g%alebﬁﬁ gnp?%‘[qé%ellg@%?? rog%t%ééée?a?grgr%hbf %hé?/l n’%gfﬂ%éae
and for enabling a second selectable object to be dragged and dropped onto the phrase

receptacle. .

13.  The computer system of claim 11 wherein the means for enabling the modification
further comprising;

means for deleting from the phrase template, a phrase receptacle'selected by the

user to allow the user to use a portion of the phrase without a deleted qualifier. |

14. The computer system of claim 1, 2 or claim 9 wherein at Jeast .one of the at least
one phrase receptacle or subphrase receptacle has a graphical user interface interactor.

15. - The computer system of claim 14 wherein the graphical ﬁser interface ihteractor is
atype-in field. : | |

16. The computer system of claim 1.4-wherein the graphical user interface ‘interai;tor is

a menu. | | |

17. Th_e computer system of c]aim 14 wherein the graphicél user interface interactor is
“a toggle button. _

18. The computer system of claim 1, 2 or claim 9 firther i:omprising means for
enforcing'cﬁ_nsu'aints by réstricting a type of selectablé object that is acceﬁted in at least
one of the at least one phrase receptacle or subphrase feceptac_:le. '

19. The computef system of claim 9 wherein each phrase recepiacle and subphrase

- receptacle haé a graphical boundary represémation, and wherein the means for displaying

a constructed quéty displays a subphrase structure of the query through a visual 'nestin'g.
of the graphical boundary representations. | . -

20. The computer system of c’laini 1, 2 or claim 9 further comprising meéns for adding |
an un-nested set of subphrasgs to the phr_ase template or subphrasé template.

21, The comj:uter system of claim 20 further comprising means for deleting the added -

set of subphrases.
' This Sheet Has Been R
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predefi ned vo choi ce 2. The conputer systemof claim1
Wherein the s Eﬂ"@"ﬂlﬂﬂ ﬁ'&ﬂ : The computer systemof claiml
wherein the statemen gr am .~ The conputer systemof claiml
wherein the statenent is a comrand. 533 The conputer systemof clains 1 -
4 wherein the predefined vocabulary is a natural |anguage. 6. The
conputer systemof clains 1 - 4 wherein the predefined vocabulary is'in a
conput er 2Randiragmputer system of claim 20 or claim 21 wherein the means for adding and
- means for deleting is achieved through an add/delete button,
23. A computerized method fer constructing a statement, the method comprising:
displaying a phrase template fot the statement, the phrase template having
predefined vocabulary of the statement and at least one phrase receptacle,
accepting, for each separate phrase receptacle, a selectable object within each
phrase receptacle in response to a selection by the user by dragging and dropping the
selectable object onto the phrase receptacle, | |
repeating a step of accepting subsequent selectable objects until each phrase
receptacle is populated; and | '
displaying a modified phrase template as each phrase receptacle accepts a selectable
object; and
displaying, after each phrase receptacle- 1s populated, a constructed statement
having the predefined vocabulary and the selectable objeets. - |
24. A computerized method for constructing a statement, the method comprising:
| displaying on a dxsplay screen, 3 entity menu of entxty abjects;
. displaying on the display screen, a command menu of command objects;
accepting an entity object, selected by a user by draggmg and dropping the selected
entity from the entity.menu ento a palette area on the display screen, for display;
accepting a command object, selected by a user by dragging and dropping the
selected command from the cemmand menu onto a palette area on the tlisplay screen, for
 display; | B | | |
generating for display on the palette area surrounding the displayed command
.'_obJect a phrase template for the statement, the phrase template havmg predeﬁned '
vocabulary of the statement and at least one phrase receptacle;
acceptmg, for each separate phrase receptacle, a selectable entity object thhm |

each phrase receptacle in response to a selectxon by the user- by dragging and droppuw,
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31 Y.Wem of claim 6 wherein the conputer |anguage
.l.s an SQL gylmm The conputer systemof clains 1 - 7 wherein
the sel gct ; ”l,l’l%searchabl e entity object. 9. The conput er
systemof claims‘l # /s ein the sel ectable object is a subphrase

t'enpl at e havi ng predefined vocabul ary and at | east one subphrase
recept acl e. 10. The conputer systemof claim9 further conprising neans

for expandiigseiditable PititdBjdce ORI BE pBrak® rdcBRE1 Bord Snd HEhe WABKY @SiectiBsmI at e
when the subphrase tenplate is dragged and dropped onto the phrase

recept acl e.and thelihstarlde® oahpghlefte;systemas clainmed in clainms 1 - 10 further
conpri sing neans for enabling a nodification of the constructed

i hin the phrace T ceoptacl o and Taceepting A Secont sorastan & obeer
wi t hi n t he redepaaske is popuiated] end

displaying 2 modified phrase template as each phrase receptacle accepts a selectable
object; and _

displaying, after each phrase recegtacle is populated, a constructed stafement -
having the predefined vocabulary and the selectable objects. _
25. The method of claim 23 or 24 wherein the. selectable object includes a subphrase
template having at least one subphrase receptacle.
26. The method of claim 23 or 24 further comprising:

accepting a subphrase object selected by 2 user by dragging and dropping the
selected object from a menu onto a palette area on the display screen for display;

generating for display on t.:he palette area surroundihg the displayed subphrase
object, a subphrase template, the subphrase template having predefined vocabulary of the
statement and at Jeast one phrase receptacle; |

accepting, for each separate phrase receptacle in the subphrase teinplate, 2
selectable object within each phrase receptacle in response to a selection by the user by
dragging and dropping the sélecmble. object onto the phrase receptacle from one of the
entity object menu and the instances on the palette._ | |

27, The method of claim 25 or 26 further comprising a step of expanding the pln-ase

receptacle to incorporate the subphrasel template when the selectable ;)bject is dragged
and dropped onto the phrase recepﬁ.clc. | _ | |
28. The method of claim 23 or 24 further comprising a step of enabling a modification
to the constructed statémeﬁt by enabling a uéer io select' one of the selectable objects

within one of the phrasé receptacles, enabling a user to drag if off of the phrase

receptacle; and enabling a user to drop a second selectable object within the phrase

receptacle.. This Sheet Has Been This is the replacement shee
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12. The co uter syEte Iai m 11 wherein the neans for enabling the

nodi ficatiofhisS Y ses means for deleting fromthe
phr ase tenpl
user to use e phrase withgut a deleted qualifier. 13. The

eceptacl e sel ected by the user to allow the
conput er system of clains 1 - 12 wherein at |east one of the at |l'east one
phrase receptacle has a graphical user interface interactor. 14. The
conput er 38t ePheofnethbdiofclfm: 2318r MheviRiein de dtRantmo9a Qlery AR e dersdblone
subphrase receptacle has a graphical user interface interactor. 15. The
conput er s3bjectns a edarchiahierentitBobjectlot anetationshig bigie@roaphiab@l. user interface
Interactor is a type-in field. 16. The conputer system of claim 13 or
14 wher ei r3Q- heTher mpthod af clagm 23i furtberf comprisingnt er actor is a nenu. 17. The
computer system of claim 13 or 14 wherein the graphical user interface
i nteractor is delatingdremphe phrase template, a phrase receptacle selected by the user to allow

the user to use a portion of the phrase without a deleted qualifier.
31. A program on a computer usable medium for enabling a construction of a
statement by s user through a user interface, the program on the compﬁter usable
medium compnsmg |

means for generanng a displayed phrase template for the statement, the phrase
template having predefined vocabulary of tbe statement and at least one phrase
receptacle, the phrése receptadle indicating a place-holder for a selectable object .deﬁniug
a choice for the statement;

- means for accepting the éelectable object within the phrase receptacle in response

to a user dra'gging and dropping the selectable object onto the phrase receptacle; and
means for displaying a constructed statement having the predefined vocabulary and
the éhoice. | |
. _32.‘ A program on a computer usable medium for enabling a construction of a
- statement by a user through- a user interface, the progfam on the computer usable
medium comprising: | |

~ means for displajing on a display screen, a selection menu f‘of'objects; _

: 'means. for accepting an object, selected by a user by dragging and dropping the
selected object from't't-le seiectidn menu.onto a palette area on the di;splay screen, for
display; ' o | | o - |

means fdr_ accepting a command object, selected by a user by dr'aggiﬁg and‘. |
' dropping the selected g:ommand frpm the sele_cfion rpe'nu onto a palette area on the
display screeh, for display; . '_ |
means for generatmg for dlsplay on the palette area” surrounding the dlsplayed"

- command ObJCCt a phrase template for the statement, the phrase template having |
This is the replacement shee
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32 18. The conputer systemof clains 1 - 17 further conprising nmeans for

enforci restricting a type of selectable object that is
accept elf]ﬂm'muﬂ'mfum erf the at |east one phrase receptacle. 19. The
conput er *syStem of ciaists 9 - 17 further conprising means for enforcing

constraints by restricting a type of sedectable object that is accepted in

at |l east one of the at |east one subphrase receptacle. 20. The conputer

system of clajns, 4 - rein each phrase receptacle and -
| predefined voca bulgary o? statement IOan d at least on p%.rase receptacle, the phrase

receptacle indicating a place-holder for a selectable object defining a choice for the
statement; |
means for accepting the selectable object within the phrase receptacle in response
to a user dragging and dropping the selectable object onto the phrase receptacle; and
means for displaying a constructed statement having the predefined vocabulary and '
the choice. _
33. The program on'a computer usable medium of claim 31 or 32 wherein the
predefined vocabulary is a natural language.
34. The program on a computer usable medium of c1a1m 31 or 32 wherein the
statement is a query and the prede_ﬁned vocabulary is a SQL language.
35. The program on a computer usable medium of claim 31 or 32 wherein the
statement is a query and the selectable object is a searchable object. |
36. The program On a computer usable medium of claim 31 or 32 wherein the
selectabie_ object is a subphrase-template having predefined vocabulary and at least one
~ subphrase receptacle. - _' o
37. The pragram on a computer usable medium of claim 36 further comprising means
for expanding the phrase receptacle to incorporate the_ subphrase template when the |
subphrase template is dragged and dropped onto the phrase_receptacle.
38. The program on a computer usable medium of claim 31 or 32 further comprising
means for enablmg a modification of the constructed statement by allowing a selection .
: and delenon of the selectable object wuhm the phrase receptacle and allowing 2
subsequent acceptance ofa second selectable object thhm the phrase receptacle.
39. The program on a computer usable med1um of claum 38 wherein the means for
enabhng the modrﬁcauon further comprises means for enablmg the selectable Ob_]ect to
be dragged off of the phrase receptacle and for enabhng a second selectable Objcct to be'

dragged and dropped onto the phrase receptacle.

This is the replacement sheet
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subphr ase Mphi cal boundary representation, and wherein
the neans fw" a constructed query displays a subphrase
structure o I ”ﬂ “@i h a visual nesting of the graphical boundary
representati dnse¢ rrput er systemof clainms 1 - 20 further

conpri si ng neans for add| ng an un- nesfed set of subphrases to the phrase
tenpl at e. 22 The conputer system-of cI ai s 9 - 20 further conprising rreans

for addi h - nested set of su ses ot subphrase tenpl
The corrpu %‘i}l PE‘?&WP"@I%F?H‘W’O‘F“& Bﬁ’rgh%zﬁ"g 3o anheEeiR 8y f:“’aﬁl et| ng

(ne sug sot o SUEISER fegmaraa.ogt R SRR e S
add/ del et ?ntte)r%ce 1nteractor.
41. | The program on a coniputer usable medium of claim 31, 32 or 36 wherein at least
one of the at least one phrase receptacle or subphrase receptacle has means for enforcing
constraints by restricting a type of selectable object that is accepted.
42, The progrﬁm on a computer usable medium of claim 36 wherein each phrase
receptacle and subphrase receptacle has a graphical boundary representation and wherein
the displayed constructed statement displays a subphrase structure of the statement
through a visual nesting of the graphical boundary representatiohs.
43. The program on a computer usable medium of claim 31 or 32 wherein the

predefined vocabulary is in a2 computer language.
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25. A conputerized nmethod for constructing a statenent, the nethod

cotrpri si ng: di splaying on a display screen, a entity nenu of entity
obj ect s; di spl aying on the display s¢gfeen, a conmmand nenu of conmand
obj ect s; accepting an entity object, selected by a user by draggi ng

and dropping the selected entity fromthe entity nenu onto a palette area

on the display sc f.or <di . epti biect,
sel ected by a use‘%q‘g@ﬂ%‘rl%{; r%‘%ﬁgﬁﬁ“&#’gﬁp‘f’n@gﬁ&‘ ﬁfe?l hggﬁ:@]csﬁ g@@g%ﬁg?@%?om t he
command menu onto a pal e} §,366Rs%hd! BopiligRtec Repedhtaddis-ofdi SPI ay:

Subcomporent Statements onto a Phrase T emplate
ABSTRACT OF THE DISCLOSURE

The system, method, and program of this invention enables construction of
statements, including queries, programs, and' commands, by using drag and drop
templates. A predefined phrase template (201), which is'generated and displayed to a
user, imposes syntﬁ'cﬁé and semantic constraints in constructing the statement. Objects
representing entities and objects representing subphrases can be dragged and dropped

" onto phrase receptacles (241,245) within the phrase (201) and subphrase (240) templates.
.Complex statements can be construﬁted from a nesting of subphrases usiﬁg the drag and
1 drop technique. The constructed statement is displayed to. the user :along with the

i subphrase structure of the statement through nested panels.

FIG. 4.



"33 generating for display on the palette area suq@aﬂ@img-Sheé

di spl ayed command object, a phrase tenplate for the statenent, the phrase
‘tenpl ate having predefined vocabulary of the statenent t | east one
phrase receptacl e; accepting, for each separate phrase receptacle, a
sel ectable entity object within each phrase receptacle in response to a
sel ection by the user by draggi ng and drd‘lppi ng the selectable entity

obj ect onto the phrase receptacle fromone of the entity Obj ect menu and

h h |
t hesinstances on the pa ettesmvnuARYOFTHEmVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the prior art.

According to one aspect of the present invention there is provided a computer
systemn for enabling a construction of a statement by a user through a user interface, the
computer system comprising:

means for displaying on a display screen, a menu of selectable objects;

means for displaying on the display screen, a menu of command objects;

means for accepting an instance of an selectable object, selected by a user by
dragging and dropping the selected object from the menu onto a palette area on the
display screen, for display;

means for accepting a command object, selected by a user by dragging and
dropping the selected command object from the command menn onto a palette area on
the display screen, for display; | |

means for generating for display on the palette area surrounding the dmplayed
command object, a phrase template for the statement, the phrase template havmg
predefined vocabulary of the statement and at least one phrase receptacle, the phrase

receptacle indicating a place-holder for a selectable object defining a choice for the

stalement; REPLACEMENT SHEETS SG
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repeating a step of accepting subsequent sel ectable objects until each
phrase receptacle is popul ated; and di spl aying a nodified phrase
tenpl ate as ‘each phrase receptacle accepts a sel ectable object; and
di spl ayi ng, after each phrase receptacle is populated, a constructed
statenent having the predefined vocabul agy and the sel ectabl e objects.
26. The nethod of claim25 further conpri sing: accepting a subphrase
obj ect selected by a user by draggi ng and dropping the selected object
from a menu ont omeansdfor ateeprng: thecselettabledobgqet swithincthe phrdse recgpaple dp;response
generating for display on the palette area surroundi ng the displayed
subphrase  to auser dragging and dropping the selectable object onto the phrase receptacle from one
of the menu of selectable objects and the instance on the palette; and
means for displaying in the phrase template, a constructed statement having the
predefined vocabulary and the choice. '
According to another aspect of the present invention there is provided a
computerized method for constructing a statement, the method comprising:
displaying on the display screen, a entity memu of entity objects;
displaying on the display screen, a command menu of command objects;
accepting an entity object, selected by a user by dragging and dropping the selected
entity from the entity menu onto a palette area on the display screen, for display;
accepting a command object, selected by a user by dragging and dropping the
selected command from the command menu onto a palette area on the display screen, for
display;
i generating for display on the palette area surrounding the displayed command
object, a phrase template for the statement, the phrase template having predefined

vocabulary of the statement and at least one phrase receptacle;

REPLACEMENT SHEET,
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c;bj ect, a subphrase tenpl ate, the subphrase tenpl ate havi ng predefined
vocabul ary of the statenent and at | east one phrase receptacle:
accepting—f'or each separate phrase receptacle in the subphrase tenplate, a
sel ect abl e object within each phrase receptacle in response to a selection
by the user by dragging and dropping the sel ectable object onto the phrase
receptacle fromone of the entity objectg nenu and the instances on the
palette. 27. The nethod of claim 26 further conprising a step of expandi ng
the phrase receptacle to incorporate the subphrase tenplate when the
sel ect abl e obj estceptingirfaygach sepadatel iphpgse deceptaclet laeseldstabiec emtity aybjeat Ivethin 28.
The method of claim25 further conprising a steB1 of enabling a nodification
to fhe each phrase receptacle in response to a selection by the user by dragging and dropping
the selectable entity object onto the phrase receptacle from one of the entity object menu
and the instances on the palette;
repeating a step of accepting subsequent selectable objects until each phrase
receptacle is populated; and
displaying a modified phrase template as each phrase receptacle accepts a selectable
object; and
displaying, after each phrase receptacle is populated, a constructed statement
having the predefined vocabulary and the selectable objects.
According to still another aspect of the present invention there is provided a
computer program product including a computer usable medium incorporating a
computer program for enabling a construction of 'a statement by a user through a user
interface, the computer product program comprising:
means for displaying on a display screen, a selection menu of objects;
means for accepting an object, selected by a user by dragging and dropping the
selected object from the selection memu onto a palette area on the display screen, for

display;
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“constructed statenent by enabling a user to select one of the selectable
obj ects within one 34 of

‘the phrase reccptacles. enabling a user to drag it out of the phrase
receptacle, and enabling a user to drop a second sel ectabl e object within
t he phrase receptacle. 29. The nmet hod of ,cl ai m28 further conprising:
deleting fromthe phrase tenplate, a phrage receptacl e selected by the user
to allow the user to use a portion of the phrase without a del eted

quakifier. means for displaying on a display screen, a selection menu of objects;

means for accepting an object, selected by a user by dragging and dropping the
selected object from the selection menu onto a palette area on the display screen, for
display;

means for accepting a command object, selected by a user by dragging and
dropping the selected command from the selection menu onto a palette area on the
display screen, for display; o

means for generating for display on the palétte area surrounding the displayed
command object, a phrase template for the statement, the phrase template having
predefined vocabulary of the statement and at least one phrase receptacle, the phrase
receptacle indicating a place-holder for a selectable object defining a choice for the
statement;

means for accepting the selectablé object wimin the phrase receptacle in response
to a user dragging and dropping thc' selectable object onto the phrase receptacle; and

means for displaying a constructed statement having the predefined vocabulary and
the choice. '

BRIEF DESCRIPTION OF THE DRAWING

For a more complete understanding of this invention, reference is now made to the
following detailed description of the ‘embodiments as illustrated in the accompaiying
drawing, wherein:

Fig. 1 shows an entity object menu and a conunand/relation.;.hip object menu
displayed on a display screen;

Fig. 2 illustrates a phrase template that has been generated and displayed to a user
when 2 user drags and drops the command object “Find” onto the display screen palette;
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The—nethod—of —Ttarms 25 - 29 wherein the predefined vocabulary is in a

corrput A conmput er pr.egram.product including a conputer
‘usabl ¢ Mﬂ B ;Hj@u ng a conputer program for enabling a construction
of a s through a user interface, the conputer product
progr.am conpri si ng: means for displgying on a display screen, a

sel ecti on nmenu of objects; means for accepting an object, selected by
a user by dragging and dropping the selected object fromthe selection
menu onto a palette area on the displ alClsxiM®n, for display; means

for accepti ng a command obj ect, selected by a user by draq}gl ng and
A computer sysiem for enabling a construction of a statement by a user through a

. user interface, the computer system comprising:
means for displaying on a display screen, a menu of selectable objects;
means for displaying on the display screen, a menu of command objects;
means for accepting an instahce of an selectable object, selected by a user by
dragging and dropping the selected object from the menu onto a palette area on the
display screen, for display; _ '
means for accepting a2 command object, selected by a user by dragging and
dropping the selected command object from the command menu onto 2 pal-ct[e area on
the display screen, for display; - |
means for generating for display on the p.alettc area surrounding the displayed
command object, a phrase template for the sﬁtement, the phrase template having
predefined vocat;ulary of the statement and at least one phrase receptacle, the phrase
receptacle indicating a place-holder for a selectable object defining a choice for the
statement;
means for accepting the selectable object within the phrase receptacle in response
to a user dragging and dropping the selectable object onto the phrase receptacle from one
of the menu of selectable objects and the instance on the palette; and
means for displaying in the phrase te'mplate, a constructed statement having the
predefined vocabulary and the choice.
2. The computer system of claim 1 wherein the statement is a query.
3. The computer _sysuarh of claim 1 wherein the statement is a program.
4, Thé computer system of claim 1 wherein the statement is 2 command.
5. The computer system of claims 1 - 4 wherein the predefined vocabulary is 2 natural
language. |
6.  The computer system of claims 1 - 4 whefein the predefined vocabulary is in a

computer language. REPLACEMERT SHEEE
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droppi ng the selected—ecomvand fromthe selection nenu onto a palette area

on the di for display; nmeans for generating for display
on the palﬁmﬂa@@mgﬂ di ng the di spl ayed comand object. a phrase
tenpl ate for tehe, m¥ the phrase tefypl ate having predefined

vocabul ary of the statenment and at | east one phrase receptacle, the phrase
receptacle indicating a place-holder for a sel ectable object defining a
choice for fhe Tbe atoswmuar; system ofnelaits 6 ovherodic dfwt icngputhe languege dblae 8Qfect
wi thin the phrase receptacle in response to a user dragging and dropping

t he sel ect alANgudlS- ect onto the phrase receptacle; and means for

di spl ayi ng % copstructed statenent  havi ng the_rpr edefi ned vocapul ary and the
choice. . he computer System of claims 1 - 7 wherein the selectable object is a searchable

entity object.

9.  The computer system of claims 1 - 7 wherein the selectaBle object is a subphrase

template having predefined vocabulary and at least one subphrase receptaéle.

10. The computer system of claim 9 further cor.nprising means for expanding the

phrase receptacle to incorporate the subphrase template when the subphrase template is

dragged and dropped onto the phrase receptacle.

11. The computer system as claimed in claims 1 - 10 further comprisiné means for
_ enabling a modification of the constructed statement by allowing a selection and deletion

'of the selectable object within the phrase receptaple and accepting a second selectable

object within the phrase receptacle. . -

12. The computer system of claim 11 wherein the means for enabling the modiﬁcatic;n

further comprises:

means for deleting from the phrase template, 2 phrase receptacle selected by the

user to allow the user to use a portion of the phrase without a deleted qualifier.

13. The computer system of claims 1 - 12 wherein at least one of the at least one

phrase receptacle has a graphical user interface interactor.

14.  The computer sysfem of claims 9 - 12 wherein at least one of the at least one

subphrase receptacle has a graphical user interface interactor. ‘

15. - The computer system of claim I3 or 14 wherein the graphical user interface

interactor is a type-in field.

16. The computer system of claim 13 or 14 wherein the graphical user interface

interactor is a menu.

17. ’I‘he cumpﬁter system of claim 13 ar 14 wherein the graphical user interfacc

interactor is a togale hutton.
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32. The computer—programproduct of claim31 wherein the predefined

vocabul a | anguage. 33. The conputer program .
product H!ll"ﬂﬂlﬂ&"‘lﬂ in the statenent is a query and the predefined
vocabul a age. 34. The conputer program product of claim 31

wherein the statenent is a query and 32

18. The computer system of claims 1 17 further comprising means for enforcing
constraints by restricting a type of selectable object that is acce:pted in at least one of the
at least one phrase receptacle.

19. The computer systern of claims 9 - 17 further comprising means for enforcing
constraints by restricting a type of sclectable object that is accepted in at Jeast one of the
at least one subphrase receptacle,

20. The computer system of claims 4 - 19 wherein each phrase receptacle and
subphrase receptacle has a graphical boundary representatidn, and wherein the means for
displaying a constructed query displays a subphrase structure of the query through a
visual nesting of the graphical boundary representations. |
21. The computer system of claims 1 - 20 further comprising means for adding an un-
nested set of subphrases to the phrase template.

22. The computer System of claims 9 - 20 further c,omprising means for adding an un-
nested set of subphrases to the subphrase template. '
23. The computer system of claim 21 or 22 further comprising means for deleting the
added set of subphrases.
24. The computer system of claim 23 wherein the means for adding and means for
deleting is achieved through an add/delete button. |
25. A computerized method for constructing a statement, the method comprising:
displaying on a display screen, a entity menu of entity objects;
displaying on the display screen, a command menu of command objects;
accepting an entity object, selected by a user by dragging and drobping the selected
entity from the entity menu onto a palelte area on the display screen, for display;
accepting a command object, selected by 2 user by dragging and dropping the
selected command from the command menu onto a palettc area on the display screen, for

display;
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the selectable object is a searchable object. 35. The conputer program
product of claim 31 wherein the selectable object is a subphrase tenplate
havi ng pr ' m y and at |east one subphrase receptacle. 36.
The corrputem““nmnlmﬂ t of claim35 further conprising nmeans for
expandi ng the phrtas® réceptacle to incorpdrate the subphrase tenpl ate when
the subphrase tenplate is dragged and dropped onto the phrase receptacle.:
37. The conputer te. Ofq:Ch.Al <, ; leSHi

enabl ing o oA eat HE oDFHE BB B raicht frtd e tu B e o eomiriy
sekection ansbjete| @t pidsOterhple Rl et AblefeRD]Re thhvidsé Remplaiee hpinggeedefined
receptacle and allow ng a subsequent acceptance of a second selectable
obj ect wi t hivoctthdarglofabestaement ard at Jeast one phrase receptacle;

accepting, for each separate phrase receptacle, a scleciable entity object within
each phrase receptacle in response to a selection by the user by dragging and dropping
the selectable entity object onto the phrase receptacle from one of the entity object memu ‘
and the instances on the palette; _

repeating a step of accepting .subsequent selectable objects until each phrase
receptacle is populated; and | _ .

displaying a modified phrase template as each phrase receptacle accepts; a selectable
object; and | ' .

displaying, after each phrase receptacle i§ populated, a constructed statement
having the predefined vocabulary and the selectablé objects. |
26. The method of claim 25 further comprising:

accepting a subphrase object selected by a user by dragging and dropping the
selected object from a menu onto a palette area on the display screen for display;

generating for display on the palette area surrounding the displayed subphrase
object, a subphrase template, the subphrase template having predefined vocabulary of the
statement and at least one phrase receptacle: o

accepting, for each separate phrase receptacle in the subphrase template, a
selectable object within each phrase receptacle in response 10 a sefection by the user by
dragging and dropping the sclectable objcct onto the phrase teceptacle from one of the
entity object menu and the instances on the ﬁalette.
27. The method of claim 26 further comprising a step of expanding the phrase

receptacle to incorporate the subphrase template when the selectable object is dragged

and dropped onto the phrase recepracle.
28. The method of claim 235 further comprising a step of enabling a madification to the

constructed statement by criabling a user (o select one of the sclectable objects within one

03 MAY 1999




38. The conputer program i)roducl“of' claim 37 wherein the neans for enabling

the nodificatio mmwmﬂ 31 n Esi means for enabling the selectable
‘obj ect to be drag )

hrase receptacle and for enabling a
second sel ectabl e obj’ect to be dragged ang dropped onto the phrase
receptacle. 39. The conputer programof .clainms 31 - 38 wherein at |east
one of the at |east one phrase receptacle has a graphical user interface

i nteractor. ofithe filirasec corpptheles. penabligpme afsercloadrag iBbut- of3fie pheaseireceptaclecamil one
of the at |east one subphrase receptacle has a graphical user interface

i nt er act or . cnabling Thsecongrap e scqomdgelzntable otljsct wighin dhephrase 3gceptagle. wher ei n at

| east one of the at |east_ one phrase receptacle has neans for enforcing
constrai nt s2By Themethod;afglaimiapfurther comnrisbigabl e obj ect that .is accept ed.

deleting from the phrase template, a phrase receptacle selected by the user to allow
the user to use a portion of the phrase without a deleted qualifier.
30. The method of claims 25 - 29 wherein the predefined vocabulary is in 2 computer
language. | _
31. A computer program product including 2 computer usable medium incorporating a
computer program for enabling a construction of a statement by a user through a user
interface, the computer product program comprising: .

means for displaying on a display screen, a selection menu of objects;

means for accepting an object, selected by a user by dragging and dropping the
selected object from the selectil_on menu onto a p'alette area on the display screen, for
display; ' |

means for accepting a command object, selected by a user by dragging and
dropping the selected command from the selection menu onto a palette area on the
display screen, for display;

means for generating for display on the palette area surrounding the displayed
command object. a phrase template for the statement, the phrase template having
predefined vocabulary of the statement and at least one phrase receptacle, the phrase
receptacle indicating a place-holder for a selectable object defining a choice for the
statement;

means for accepting the selectable object within the phrase receptacle in response
to a user dragging and cirOpping the selectable object onto the phrase receptacle; and

means for displaying a constructed statement having the predefined vocabulary and
the choice.

32. The computer program product of claim 31 wherein the predefined vocabulary is a
REPLACEMENT SHEET
03 MAY 1999
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Thm“product of--cl ai ms- 35 - .38 wherein at |east one of
-the at MH se receptacle has neans for enforcing constraints
by restrl (mﬂmﬂm Hmlsel ectabl e object that is accepted. 43..
The corrputer ptogfans product of clains 35 - 42 wherein each phrase

receptacl e and subphrasc receptacle has 35 graphi cal boundary
representation and wherein the

33. The computer program product of claim 31 wherein the statemchl is a query and-
the predefined vocabulary is a SQL language. So.

34. The computer program product of claim 31 wherein the statement is a query and
the selectable object is a searchable object.

35, The computer program product of claim 31 wherein the selectable object is a
subphrase template having predefined vocabulary and at least one subphrase receptacle.
36. The computer program product of claim 35 further comprising means for
expanding the phrase receptacle to incorporate ;he subphrase template when the;
subphrase template is dragged and droppéd onto the phrase receptacle.

37. The computer product of claims 31 - 36 further comprising means for énabling 2
modification of the constructed statement by allowing a selection and deletion of the
selectable object within the phrase receptacle and allowing a subséquent acceptance of a
second selectable object within the phrase receptacie.

3_8.' The computer program product of claim 37 wherein the means for enabling the
modification further comprises means for enabling the selectable object to be dragged out
of the phrase receptacle and for enabling a second selectable object to be dragged and
dropped onto_the phrase receptacle.

39. The computer program of claims 31 - 38 wherein at least one of the at leas-t one
phrase receptacle has a graphical user interface interactor.

40. The computer program of claims 35 - 38 wherein at least one of the at least one
subphrase receptacle has a graphical user interface interactor.

41. The computer program product of claims 31 - 38 whercin at least one of the at
least one phrase receptacle has means for enforcing constraints by restricting a type of
selectable object that is accepted.,

42. The computer program product of claims 35 - 38 wherein at least one of the at
least one subphrase receptacle has means for énforcing coustraints by restricting a type

of selcctable object that is accepled.
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~di spl ayed constructed staferrent d| spl-ays a subphrase structure of the-

staterren nesting of the graphical boundary o
_’represen HII mmﬁ mmnmng conputer program product of clains 31 - 43
: Wwherein the pr elde M ned =vocabulary is |n a conput er | anguage.

43, The computer program product of ¢..ims 35 - 42 wherein each phrase receptacle
and subphrasc receptacle has a graphici. houndary representation and wherein the
displayed constructed statement displays a _'bphrase structure of the statement through a
visual nesting of the graphical boundary representations.

44, The computer program product of claims 31 - 43 wherein the predefined

vocabulary is in a computer language.
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A Computer System. Method and Program For Constructing Statements
By Dragging and Dropping Iconic Representations of

Subcomi)onent Statements onto a Phrase Template
ABSTRACT OF THE DISCLOSURE

The system, method, and program of this invention enables construction of*
statements, including queries, programs, and commands, by using drag and drop
templates, A predefined phrase template (201), which is generated and displayed to a
user, imposes syntactic and semantic constraints in constructing the statement. Objects
representing entities and objects representing subphrases can be dxagged and dropped
onto Iphrase receptacles (241,245) within the phrase (201) and subphrase (240) templates.
Complex statements can be constructed from a nesting of subphrases usiﬁg the drag and
drop technique. The constructed statement is displayed to the user ‘along with the

subphrase structure of the statemnent through nested panels.

FIG. 4
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