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Knowledge Spreadsheet Technologies : il B
466 Pleasant Street B l -

Melrose MA, 02176-4522 eoe®

(fax: 509-355-6838) 978-281-1093/781-662-4044
WHMORRIS@PRODIGY.COM / BMSLIB@MIT.EDU

December 9, 2008

Mr. Eric Schmidt

President

Google, Inc.

1600 Amphitheatre Parkway
Mountain View, CA 94043

Dear Mr. Schmidt:

This letter is notification to you of a Complaint, filed this day, in the United States District Court
for the District of Massachusetts. The complaint is attached to this document.

Dr. Curtiss Priest and 1, William H. Morris, d/b/a Knowledge Spreadsheet Technologies, are the
owners of two patents (5,167,011 and 5,829,002). These patents form the basis of the complaint
alleging infringement on the part of Google Inc.

We have attempted to discuss these patents with Google using a submission to the Business
Development team (reference bizdev number 253762484) March, 2008, with no result or interest
displayed by Google.

Both Dr. Priest and I are willing to discuss this issue with anyone you might designate from the
Google organization.

We invite you to respond to this good faith attempt at resolution of this matter in the spirit in
which it is submitted.

Very truly yours,

W (//757;{ % / QU

William H. Morris

Preside )
A CF A Zetdf

W.Curtiss Priest
Chief Technology Officer
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1

METHOD FOR COODINATING INFORMATION
STORAGE AND RETRIEVAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to the interactive storage, re-
trieval, and communication of information, and more
specifically to a design that unifles these aciivities using
& controlled vocabulary and employes enhanced opers-
tor inter{aces.

2. Description of the Related Art

In recent years the avaitebility and vse of information
has been found to be criticslly important to indusry,
business, and other areas that ace information mtensive,
With the advent of antomated duta procsssing equip-
ment various forma of information storage and retrieval
devices have been developed.

The scope of these devices is shown in FIG. 1 and the
use of four planes in the flgure is 8 graphica] device to
help illustrate differences among four groups of devices
and to help relate these four groups to the disclosed
invention. The diagonal thread through the four planes
is wsed to suggest how the disclosed invention unifies
these planes into a single device.

The top plane 2 is & group of devices that aid in the
communication of information via telecommunications.
Prior 1o the advent of deskiop compnters, electronic
mail employed central computers and connections to
compnter terminals to send and receive laformation,
More recently there have been a variety of configura-
tions some wbich use centra} computers as store and
forward devices and some where electronic mail and
other transmissions occur from desktop to desktop.
Curiously, some of the better devices 0 2id in the re-
ceipt and transmission of desktop information among
standalone personal computers have come from share-
ware sources such as ProComm and QModem. Another
development in recent years bas been the Local Ares
Network (LAN) which has setved to provide a cober-
ent telecommunication channel among a group of per-
sonal computers, work stations, or the like. A common
mode of operation for electronic mail is 10 move mes-
sages based on the identities of sending and receiving
individuals much like the postal systen:. Another mode
has been the electranic bulletin board where messages
are posted under topics on & central computer. Stli
another form has taken the form of computer telecon-

- ferencing where the concept of the bulletin board is

extended wsing topic structure and other enhancements.

The second plane in F1G. 1 depicts 2 groop of devices
that store text (and text celated) information for re-
trieval @md/or peinting. Text database management
systems have bean developed for large mainframe com-
puters such as the Dislog System by Lockheed (cur-
rently Knight Ridder) to persounl computer based sys-
tems such as CITATION end Xyindex. These systems
often operate with lerge inverted indexes of search
wordi, often supplementad by controllad vocabularies

-

0

25

L]

40

50

53

2
functions including accessing disparate text information
on a personal computer and providing ways of organiz-
ing information by attaching keywords 10 blocks of text.
Examples of these include producis called TZE,
GRANDVIEW, and AGENDA.

The third plane depicts a group of devices called
outliners or thought tools. These devices are for the
most part computer-based ontline facilities and gain
their popularity by being able 10 turn on and tum off
parts of the outline. A shareware product called PC
Qutline (PCO} has gained large usage on the IBM class
of machines and ThinkTunk bas gained popularity on
the Apple Maciniosh class of machines. The main char-
acteristic of these devices is the use of categorics as an
arganizing approach to text end thinking.

The fourth plane depicts a group of devicey called
decision suppart tools or aystens (DSS). Thete ae a
wide variety of approaches to providing decision sup-
port and brief summary s difficult. A common ap-
proach, however, is 1o take a probiem requiring choices
to be made end decompose the problem into a set of
factors or componerts. This multi-factoral approach to
decision making It derived from management and rpar-
keting science. Personal computer based products of
this style inchade DecisionMap, Lightyear, and Expert
Choice.

The use of hierarchical structures to crganize infor-
mation has a long history. Taxonomies for library use
have developed categories and subcategories for infor-
mation and the filing of books, The use of graphical
displays of such hierarchical structures for information
retrieval includes products such as TOPIC (formerty
RUBRIC). The use of graphical displays of hierarchical
structures for depicting organizational stroctures in-
clude an early public domain product called OROZ and
a commercisl product called ORG. The uwse of graphi-
cal displays of hierarchical structures for project mau-
agement includes the Harvard Froject Manager (now
Software Publishing Corp.} and the use of such displays
for decision trees has & Jong history with Texss Inyuru-
nients (at Anstin, Tex). The use of graphical displays of
hierarchial structures for decision support (of the muhti-
factora! variety) include an early commercial product
called DeckionMap and another product called Expert
Chaice. Forther, the wse of hierarchical structures snd
graphical display have a long bistory with disk based
operating aystems both on the Apple Macintosh and the
IBM PC where these structures can be visually dis-
played and edited. Products include the Apple Finder,
Norton’a Utilitles, and VIREE. The Apple Finder can
be traced back to work done in graphical displays at the
Xerox Rescarch Fuacilities at Pato Alo in the mid
1970 .

While each of these devices and products have partic:
lar stengths and capabilities, none of them were de-
fgned as 2 upifiad, seamless system 10 store, retrieve,
and communicaie information in relation to task work.

sometimes called descriptors and in the case of the Li- 4 Thus while pieces of the disclosed invention can be

brary of Medicine, called MESH headings. Word pro-
cessors have evolved substandally beyond the type-
writer 10 permit not ondy ease in text entry and editing
but also the facilities to do deskiop publishing where

found scattered among the related art, there i no sys-
tem in its entireity like the disclosed invention,
SUMMARY OF THE INVENTION

text and graphics are casily combined in camera ready 63 By means of this mvention there b provided an im-

output. Most recently, a form of text information orga-
nizing devices have been called Personal Information
Managers (PIM) and these devices perform a varety of

proved way io store, retricve snd communicate infor-
mation. Cenral to the imvention is the use of a cootralled
vocabulary (pot necessarily fixed) to provide linkages to
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an information databsss, a telecommunication facility,
and a decision support facility.

To aid in operation and esse of use, the preferred
embodiment employs a graphically displayed con-
trofled vocsbulary hierarchy end converient operatior
interface for displaying and editing the hierarchy and all
relsted facilitiesn Migration aroong the layers of the
device as depicted as four planes in FIG. 1 s intuitive
and unifies the operator’s peroeptions of the Jinkages
built aroand the controlled vocabulary.

While the current preferred embodiment employs »
text and graphics database, other embodiments might
include hypertext datebase facilities with voice, video
disk, video tape, snd other means of information storage
and retrieval,

More specifically, the operator can guide the device
to & particular ftem in the controlled vocabulary and use
this particular place in the hierarchy to 1) define how
information is stored and retrieved in the database, 2)
define the context of information sent and received via
telecommunications, and 3) determine the effect of the
ftem as & factor in decision inaking relates to achieving
a fina} outcome. [t is this unifying fonction of the con-
trolled vocabulary which provides a seamless environ-
ment to the operstor in spphications of information
intensive tasks.

Further, using a network of said devices, the devices
interiock using the same controlled vocabulary and
become efficient and useful in aiding group work as a
form of groupware. Information transferred between
said devices require reduced cataloguing and mental
effort since trapsfers are by context Infor-
mation derived from the controlled vocabulary. Non
context storage, retrieval and communication is also
supported by the device but is seen as a less efficlent
mode of operation.

DEFINITIONS AND TERMINOLOGY

The device relates to a oumber of subject aress -
cluding computer systems, (elecommunications, com-
puter databases, and decision support, This section Frst
describes terminology common to public discourse on
these subjects and, second, describes terminology de-
veloped specifically to explsin the device,

TERMINOLOGY COMMON TO PUBLIC
DISCOURSE

Electronic-mail—the exchange of messages employ-
ing clectronic means and often without resort to paper
copies;

Telecommunications—the transmission of data, infor-
mation and other forms of variety by meams other than
face-to-face voice communication;

Text Database Management System (TDMS)—a
computer datebase incleding sccess and entry means for
containing text, graphics and other “unstructured” in-
formation;

Personal Information Maneger (PIM)—a computer-
based means for providing sceess and entey to informa-
ton, often tailored 1o the individeal noeds of the user;

Word Processing (WPj—a computer-bated means for
entering, revising, and printing taxt and related informa-
tion with emphagis on paper output;

Outlivers—a computer-based means for organizing
categories and information that reprasent extensions of
the written outline;

. Thought Tooli—computer-based means for aidng

1%
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other aids that are derived from decision support, expert
systems, and artificia! intelligence;

Decision Support Systems (DSS)—~any of e large
class of means to sid sn individual or organization in
making choices among alternstives in a way that im-
proves the efficiency in achieving an ovicome or set of
oltcomes;

Groupware—computer-aided group work

Hierarchies—a method for organizing informarion by
assigning general terms and more specific terms under
those general terms. Outlines and trec dtagrams are
forms of hierarchies. In libeary scisnce, the general tarm
is callad the broader term (BT) and the mare specific
term is called the parrower term (NT).

Tree Disgram—a graphical display method that can
be used o visually show a hierarchy where parrower
terms are showo ss branches (often with comnecting
lines) to & brosdar term and where each branch point in
the tree is cailed a Node. Each set of branches under a
particilar node is called a Lovel.

Mutually Exclusive Hierarchies—a subset of hicrar-
chies where branching is employed to consider a single
branch of the hierarchy in a particular application,

Decision Tree—is s Tree Diagram that is used, aot 1o
display hierarchies of information bat, to display posi-
ble events with associated probabilities of occurrence.
Each branch thus represents distinctly different events
such that one and only one branch represents the actaal
future and represents a form of a mutually exclusive
hierarchy,

Model—a representation of an outpnt in terms of one
or more inps (often refetred to as factors),

Multivarigte Analysis—a form of analysis and model-
ling where individual factors are related to an effect.

Geomatric Averaging—a specific formulation for
combining factors in muitivariate analysis,

Controlled Volcabnlary—-a set of words, phrases,
pictures or the like that are consistently and vepeatedly
used o designate specific categories of objects, events
or the like. Cantrolied vocabularies tend to remain fixed
over time but change to accomadate improvement and
ather adjustment.

TERMINOLOGY DEVELOPED TO DESCRIBE
DEVICE

Domxin—a section or pari of the device that focuses
on one particular function. The set of domains com-
prises the device's Environment.

Qutcome Domain—a section of the device that con-
tains information about oue or more cutcomes for
which the device is intended o assist in achleving.

Choice Domain—a section of the device that permits
the operator to maintain lists of choices pertaining to
achieving a desired goal or outcome including links to
associated information about said choices.

Knowledge Domain—a section of the device that
pexmits the operator o enter or query information per-
waining to the other Domains of the device (depicted s
place 4 In FIG. 1)

Ask Domain—a section of the device that permits
receiving and sending information via telecommunica-
tons (depicted as plane 2 in FIG. 1),

View Domain—a section of the device that contains
a cantrolled vocsbulary comprising a hicrarchy of non-
mutoally exclimive items (e below), apd organizing
links to the Krowletdge Domain, the Ask Domain, and
the Decigion Sypport Domain (depicted as plane 6 in

thiniing that may inclode an Outliner and may include FIG. 1).
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5

View hem—a single element of the controlied vocab- .

nlary of the View Domain,

The View-—s reference 1o the hierarchy of View
ttems of the Yiew Domain.

Context/Non-Context—each View item sets the con-
text for links 20 Decision Support, Knowledge, and
Ask. If these other domains are accessed ot of the
context of a View item Hnk, this is referred to as 8 non-
contexi siluation.

Decision Support Domain—a section of the device
{depicted as plane 8in FIG, 1) that contains information
and data about & model by which the tearms in the View
Domsin sre related to one or more cuicomes (as de-
scribed in the Outcome Domain),

Chaice-View Domain—a scction of the device that
links choices 10 view terms and which generutes deci-
8ion support information once a model is construcied in
the Decision Support Domain and the links berweea
view terms und choices are established.

Hierarchies of Non-mutuslly Exclusive ltems—the
use of the notion of bierarchy to arganize factors (View
items) which relate 10 one another as part of a Model,
where 8 superior Node represents an output of the
Model.

Amociative Ttems—a sct of factors (View items)
which can be combined by techniques of multivariate
apalysis 10 express an output (typicelly some goal or
outcome). These items can be used as terms in a Model
to represent-how the terms (as factors) relate to the
outcome (an an ontpul of the Model).

Multiplication Items—ithe combining of two or more
items as terma in 8 madel by the operation of wultiplica-
tion.

Anchor-—designation of a facior {or choice) as an
anchar paint for comperison w factars (or choices).

Weight—essignment of a relative value of strength to
a factor (View item) in relation to another (ssually the
anchor View item).

Scaling Choices—assignment of & relative value of
strength to & Choice in relation (o another {usually the
anchaor choice) for a particular View item (uwsually the
most subordinate jrems in 8 View).

Asgociates/Multiplies—designation of the relation of
a particuler View item in the model accarding to the
definttions of Association and Multiplication (above).

Not Highest/Highest—designation of a particular
View item as cither 1) not the aachor (not highest), or 2)
the anchor (highext) sccording to the definition of an-
chor sbove. (The itern with the highest strength in af
fecting the outcome ks chosen 10 be the anchor in the
preferred embodiment).

Positive/Negative—designation of the relation of a
patiicular View item as to whether its perticular conixi-
bution to the outcome works in favor of #s achievemnent
(pasitive) or against its achievement (negative).

Files—a menu selection in the device related 1o file
operations and printing -

Edit—a menu sclection related to editing a8 View

Tools—e menn selection in the device related o op-
erator defined settings

Page~—a menu selection In the device that permits the
operatar to pavigate in the View Domain, and 10 pavi-
gate (in the context of 8 View item) (o the Decigion
Domain, the Knowledge Domain, end/or the Ask Do-
main,

Domain-—a mene selection in the device that permits
non-context access of domaing

10
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6

8 mema sel in the device that aids in
placing the opersior af & desired position (ip terms of
information or view) by s search and find operstion.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 illustrates the tcope of the invention in rela-
tion to the functions and forms of existing devices;

FIG. 2 illustrates a typica! dixplay device to [rcilitate
operator interaction;

FIG. 3 {llustrates the special function keys on a typi-
cal operator control device;

FIG. 4 shows the View Domain at a typicel begin-
ning position with exemple entries;

FIG. hwwnanwDomamlutyplcdmd
view with example entries;

FIG. & shows the page sub-menu listing navigation
commands for moving within the View Damain and to
other Dotmains (lo contexr);

FIG. 7 shows the Knowledge Domain with example
entriey;

F1G. s;hmmemmmmmﬁema.

FIG. 9 shows a contex: help window when at the Ask
Domain and io the word-processor editor;

FIG. 10 shows the Decision Support Domain with
the wreight selections sppearing and with example
entries;

FIG. 11 shows the Choice Domain with example
eniries;

FIG. 12 shows the Choice-View Domain with exam-
ple outputs from the device;

FIG. 13 shows the View Domain ready for operaior
entry of a new View with a help selection inenu active
in the screen;

FIG. 14 is a flow chart pertaining to operuting the
device in a nser setting;

FIG. I8 is & flow chart of a main control Joop when
positioned at the View Domain;

FIG. 18 is a flow chart of navigation actions when
positioned at the View Domain;

FIG. 17 & a flow chart of actions in the Knowledge
Domain;

FIG. 18 is a flow chart of actions in the Ask Domain;

FIG. 19 is a flow chant of actions when positioned at
Search;

F1G. 20 is & flow chast of actions when the View Set
is closed;

F1G. 11 is & flow chart of a other actions ayailable at
all times in all domains;

FIG. 11 is » flow chart of actions whem the Toola
Menu is sclectad;

FIG. 23 chows a screen view of the Tools Menu
sclections;

FIG. 24 is » flow chart of actions available when the
View Set is open;

FIG. 28 is & flow chart of actions when the Domain
Meau is selected;

FIG. 26 shows a screen view of the Domain Menu
selections;

FIG. 27 iz a flow chart of actions in the Decision
Snpport Domain,

DETAILED DESCRIPTION

One suitable implementation of the invention is 2
persoaal compater system as illustrated in FIGS, 2 and
3. Typically such & system is comprised of a CRT dis-
play device 10, s keyboard s partly shown in FIG. 3,
and a ceatral processing ynit (CPU) which may be
located with the CRT or within a separate housing. The
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CPU typically hes volatile and non-volatile memory in
the forms of random access memory chips (RAM) and
megnetic memory {disk). Disk memory is typically
either floppy disk or hard disk, the latter of which i
often a Winchester design. The onit forther has aa in-
pat/output port suitable for telecommumications which
is typically a modem. Other accessories can include a
mouse for asugmenting or replacing the keyboard, voice
response, optical and other large capscity memories,
voice output, sequential video, camers, scanner and
ather input/output devices.

Information I8 displayed on the CRT a5 & result of
Interaction with the CPU. Actions of the CPU are de-
pendent upon the contents of RAM and disk memory,
the pattem in which the CPU accesses and processes
such contents, and upon inputs received from the key-
boird and other inpnt devices. Information outpurs
include displays 10 the screen and ontputs to memory,
information channels, and hardeopy display devices.

In addition to providing information to the oparator,
the CRT display serves as a primary means to inform
the operator of particular operations that are currently
active. To assist in that display, the CRT screen 10 bas
designated areas that have special meaning to the opera-
tor. Area 12 is 8 menu har which continually displeys in
initisl set of command sequences thet the operator may
choose among (o chasge the operation of the device.
Area 16 is a atatus area that informs the operator what
immediate operation sequence is currently available.
Ares 14 s nsed to display the various Domaina (as refer-
enced in the definition of terminology above). Futher,
additiona! displey areas are created as required and
#ppear a8 windows superimposcd on the areas 11 and
14

To provide coherence to the operator, the active
display is divided into a set of domains which together
comprise the environment available to the operator via

.the device. The domains of the device are described in

the terminology section above. FIG. 4 shows the View
Domain positioned where the Outcome appears in the
seperior node position 40 and also za the superior most
item in a list in position 38, View items at the current
level are displayed in center screen 42, Subordinate
podes for the View items appearing in 42 appear in area
#4 in outline form uader the sppropriste View itz 1o
show relationship. Using display sveas 38 and #4 in
tanciem with 42 provides the aperator with s continuous
sense of how the current level in the hierarchy is refated
to the hierarchy as s whale. At any time, only one of the
boxes in 42 ia active for entry or editing as a text field
and is highlighted by reserve video s an indication 1o
the operator. Also, because the entry area is Bmited in
viewing area and extends beyond the twenty characters
viewable at any time, area 46 displays up to 80 charse-
ters of the same text material. Instructian to the opers-
tor of the pext immediate operation sequence appears in
arca 48. The Decigion Support Domain information and
dm“mduadwidlducurrent“ewiwm eppeary in
aren

Using ravigation described later in reference o F1G.
6, the displey can be changed 1o show 8 different level
in the hicrarchy. Appeacing in the supesior node area 50
is no longer tha outcome but the brosder term for thase
items appearing at area 56. Area 52 displays the out-
come in the final position in the list and all subordinste
nodes that lead 1o it in » reverse outlice style The cur-
rent leve! nodes appesr in ares %6 snd the sabordinate
View items to these nodes appear in arca 58 in outline
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fashion. The current editable fieid is expanded st area 60
and the current operation sequence is stated in area 62
The Decision Support Domain information and data
associsted with the carrent View item eppears in area
L)

FIG. 6 shows navigation commands avaitable 1o the
OpEraior as sub-menu fiems to the Page menu selection
in area &4. The operator nay choose a navigation com-
mand by using the up and down arrow keys 1o change
the menu selection that is designated by reverse video in
the sub-menu box. The single keystroke equivalents to
these commands is Histed 66 in the submenu box, to the
right of the savigation command title 68. Status line 70
summarizes the action taken by each sub-menu com-
mand. (Single keystrokes make accessing the menu via
key F10 12 onnecessary and speed operator use of the
device).

FIG. 7 shows a coptext accem to the Knowiedge
Domain 72 using Cirl PgUp 26 and 30 from the View
potition shown in FIG. 8. Status Une 74 summarize the
meaning of counts to the right of some categories of
knowledge thown im 72 and further navigstion is
achicved by highlighting a knowledge topic and press-
ing Recurn on the keyboard (FI1G. 3).

FIG. 8 shows a contexi access to the Ask Domain 76
wsing Ctrl Pglp 26 and 30 from the context knowledge
position shown in FIG. 7. The status line 80 informs the
aperator they are in the word processing editor 78, A
text rnessage is entered in area 78 but littk background
information is noeded since the context and view sre
typically sent with the messege. Also, the addressee for
the message can be linked to the contexi and fequire no
further operator npat at this time. Operations aveilable
to the operator while in the editor are shown in window
82 in FIG. 9. The operetor retums to the Knowledge
Domain and/or the View Domain by nsing Cirl Pgbn
26 and 32.

Migrating from the View item in FIG. 8 io the Deci-
xion Support Domain 34, the operator uses Ctrd Pghn
26 snd 32, The five data/inflormation entry flelds are
reached using the up and down errow keys in FIG. 3. In
the first location 86 e short aliss for the View item i
entered or edited {tha device awiomatically constructz
the alizs from the View item sniry 56), The pext three
entries are mods terminology choices discussed above.
Dysd choices sppear in a pop-up window and the oper-
ator makes e selection using Home 34 and End 36 keys
and pressing return. The final entry arca 94 can be
changed either by 1) making e selection from area 96 or
2) by entering & number on the keyboard. The operator
:nmumwrh:Vlemeinurh:gQﬂPgUbﬁmd

FIG. 11 shows a list of choices in the Choice Domain
100. This domain is reached by accessing the meny,
choosing Domain, and choosing the sub-meou item
Choices (see FIG, 26). The status line 102 informs the
operator how to leave the current domain,

FIG. 12 shows & stage in the Choice-View domain,
after choices have been scaled (3ot scaling sbove)
where decision support information is provided by the
device in window 104. In this stage, choices are
grouped in thres categories: most suited 108, Jeast putted
110, and marginally suited 132, Further summaries
{which describe th relationship between the ranking of
a choice and specific View itemas) are available to the
operutor 114. The stats line 106 informs the operator
how to leave the current domain. (Weights have been
set and choices have been scaled Bsing magnitude esti-

Heip
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9
mation scaling. Correspondingly, the associative View
items are combined together in a model employing
weighted geometric averaging to produce a rank or-
dered list of choices. Mulriplicative ftems gre combined
by multiplication prior to computing the geometric
average.)

Fi1G. 13 shows the View Domain when 8 new View
is being created. The View is unnamed at position 116
and the display areas show empty boxes and space. In
this Hustration, the operator has also pressed F9 20 10
access 8 belp selection menu 118, The status line 120
informs the operator how to choose wmong the help
selections.

FIG. 14 is a flow chart of how the device and its
epvironment fit into a work environment. The device is
instafled at the operator’s work site 200. Views are
constructed that define the operator's activities end
goals 202 and the Views are loaded into the device
cotresponding to each ovicame 204. A1 this stage, the
operator has severn! different activities to perform that
correspoud to the domains described sbove. Corve-
eponding to the Knowledge domain, the operator can
populate the information datsbase with information
corresponding to esch view item 206 or populate the
information databese with information corresponding
to each choice 224. Corresponding 1o the Ask Domain,
the operator can requeyt information via the electronic
pnetwork 206 of request information via the electronic
network 220. There are also associated non electronic
network information {lows 223. Corresponding to the
Decision Support Domain, the operator can set relative
weights amang view items 228, and corresponding to
the Choices Domain, can enter or revise the list of
choices under considerstion 230. Corvesponding 10 the
Choice-View Domain, the operatos can scale choices
for effectiveness using view items 232 and receive fac-
tor weighted guidance from the device regarding
choices 232, At this point the operator can take action
234, ane action of which is 10 communicate guidance
results to othevs in the nctwork (usually as an input to
the information detabese of another mid device) 238,

The flow of information 10 and from others in the
group forms the basis of the device ss a part of group
work (groupware) 214. Greater efficiency in groupware

a

[y

w

»
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40

is achieved when 1} & nnified controlled vocabulary of 45

identical view items is used across the group and/or 2)
when sutometed matching of information between said
device and enother said device of different vocabulary
is achieved through & transformer 218,

There is fecdback in the systemn where the improve-
ments in Views is brought back to installing views 302.
Also informarion flows in 212, 220, and 222 serve (o
further populate the view and choice information data-
bases which lead to changes in operator set weights end
scalings.

METHOD OF OPERATION

‘When the process i initiated, the screen appears as in
FIG. 13 with an empty, unnamed View and an open
Help window. Upon exiting the belp window, the main
contral loop Is deplcted in the flow chan of FIG. 18,
Teating for Alt C (closing of the View) 240 the process
branches. If the View it not closad the contin-
ues to making the superior node boa 40 the active re-
glon permitting the operator to enter an cutcome 242.
At this point there are three View editing functions the
opesator can use (inseri—Alt I, insert lefi—Alt L, and
delete—Alt D). At test point 244 if the operator at-

50

55

10

tempits 10 insert when the superior node box contains
the cutcome name, the unit refuses the request 246 since
only cne outcome is permitted for each view. Using
{nsert Jeft is the only operation available unless the oper-
ator wishes 10 further adit the outcome 245, Using Alt L.
at test point 348 the ective region is positioned to a
subordinate pode to the corremt level 250 and a new
node is mserted in the hicrarchy 252. At test point 254
if Al L is again used, the process Joops back to 248 and
to 252 to insert another sabordinate node. Otherwise, at
teet point 258 if the operator presses Alt I, the process
loops beck only to 252 which instrts another subordi-
nale node but ar the current level (not a subordinate
level). The rest of the test points 260 through 270 test
for navigaticn between the current level and superior
164, 282 or subordinate nodas 256, 280, between the
current level and the first node of the fArst subordinate
posilion 268, 278; to the knowladge domain 260; to the
Decision Sapport Domain 263 or to delete the current
highlighted node 270. When a deletion occurs the cur-
rent node Is removed 272 and subordinate podes are also
removed il present 274, The active region becomes the
node prior 1o the deleted mode, or if nome, then the
adjacent superior node 176. If none of these operations
are chosen then actions are described in FIG. 16 show-
ing navigation at the current level in the hierarchy snd
returning to the main control loop at Edit Current Node
236.

FIG. 16 contuins [0 test points from 286 through 322,
If the operator presses right arrow, the cursor moves
one character 10 the sight at the current active text
region 286, 288, If the operator presses Jeft arrow, the
cursor moves one charscter to the left at the current
active text region 290, 292, If the operator presses up
wrrow, the active region moves one node above the
current node 294, 296. If the operator presses down
mrrow, the active region moves onc node below the
current node 298, 300, If the operator presaes PgDn, the
active region moves to a [ower node skipping up 10 6
nodes GF there are mufficient imervening nodes) 302,
304, If the operator presses Pglp, the active region
moves to a higher node akipping up to 6 nodes (if there
are sofficient intervening wodes) 306, 308, If the opers-
tor presses Home, the active region moves (o the finst
pode of the current level 310, 312, If the operater
presscs End, the active region moves to the first node of
the current level 310, 312, If the operstor chooses
Search from the Page Sub-meng, the operatos can move
10 any node at any level by a text search process 318,
320, Pressing Alt C wili close the current View 323, 314
end il none of these 10 1est points match keyboard input,
the prooess is retumned fo the main loop 236 in FI1G. 15,

If the operator usss Ctrl PgUp st test poim 260 (or
chooses the Knowledge Damain in the Domnin Sub-
meny; sex FIG. 25) the Knawledge Donmin portion of
the process becomes active a2 shown in FIG. 17, At test
polnt 326 2 screen Is gutomarically set on the informs.
tion database 328 if this Is 2 context use of the Knowl-
edge Domain (the mformation is screensd for linkages
to the current View item and all View itema subordinate
to the current View item). The apevator thus pesforms
& broader or narrower cearch of the information data-
base depending on the opersior's current position in the
View hierarchy. The operator is then presented with a
display screen showing further calegorization of the
informadon with accompanying counts of the oumbers
of entries in each further category 3. The operator
can further screen the information by accessing addi-
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tiona! subcategory screens 332 (each screen effectively
performing a Boolean AND condition pertainiag to the
information database). Browaing and editing of the in-
formation items in the resulting set is then permitied
334. In the context mode, the operatar retarns to the
View Domain using Ctrl PgDn 338 or enters the Ask
Domain wsing Ctrl PgUp 336,

Operations in the Ask Domain sre shown in FIG. 18
and, a8 with the Knowledge Domain, the sequence
depends on whether there is context M. If there is
context, a preface to the outgoing telecommupnicated
information is constructed from information about the
current View item and the View altogether 342, If ad-
dresser information is aiso assigned that correspands to
the View item M4, the addressee i automatically as-
signed to the message 346, Onherwise, the operator is
prompted for the addressee 348. At this step the user is
provided word processing facilities (¢ compoae a mes-
sage 350 and at 352 the message is either queued or
telecommunicated.

Movement within and between domains by search is
shown in FIG. 19. If the operator selects Find Within in
the Search sub-menu 354 the current position is defined
by sn information search within the cusrent domain
356, Otherwise, if the operator sclects Find Outside, the
current position is defined by an information search in
another ssiected domain 6D,

FIG. 20 shows sequences avulable when 2 View is
closed. Except for operations always available shown in
FIG. 21, the only keystrokes avsilable are Alt O (to
open a View) and Al N {to begin a new View) 362. At
364 the operaror can choose smong existing Views and
at 368 the selected View is made active, The active
region on the display screen is set to the first node of the
first subordinate level 368 (unless there is po aubordi-
nate node in which case the Ouicome becomes the
aclive region).

F1G. 21 shows sequences that are available regardiess
whether 2 View is open or closed. At test point 372
pressing F1 18 [nvokes & belp window 374 with help in
context (Note: this is in context to the current active
region of the device, not in context to the View item
referred to elsewhere in the discussion). At test polnt
376 pressing F9 20 invokes a help menu with 12 major
topica of help sbout the device 378. Finslly, peessing
F10 at Lest point 380 invokes the wain menu 12, The ere
six menu selections shown as test points and sub-menus
are avallable for each of the main menu topics Choos-
ing Files 384, the available sub-menu items depend on
whether files are open or closed 386 and chaioes avail-
able when files are open ere shown 354 and cholees for
when files are closed are shown 390. Choosing Edit 392,
the wub-menu items are svallable only if the files ere
open 394 and are shown 36. Chooing Tools 398, the
wb-menu items are always available and are shown in
F1G. 18. Choosing Page 400, the sub-meny items are
available only if the files are open 402 and are shown
404,56. Choosing Domsio 406 or Search 410, the sab.
meny items are available only if the filles are open (408
wnd 412) and are shown in FI1G. 23 and FIQ. 19, respec-
tively, Pressing Esc 24 will exit the main menu 414,

FIG. 22 nkows operations contained under the Tools
Sub-menu selection. Choosing Menu 416, the oparatar
can reassign the key used to access the menu 418,
Ghonnnglldpmm:owm:mmpthcny
used to access help 422 ng Alias 424, the
operatar ¢an toggle a setting (tnu/r.lu) a3 to whether
the operator is farcad 1o assigh an alias to & View itemn

F e
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sfter using Alt 1 (insert & View item node) 426, Choos-
ing Dash 424, the operator can toggle a setting {true/-
false) s to whether the device places a desh in the aliss
of a View item after using Alt I (insert a View item
node) 43, Choosing Associates 432, the operator can
toggle a setting (true/false) as to whether the operator is
forced to assign assoviates/multiplies to & View item
after using Alt I (insert & View ltem node) 434, Choos-
ing Positive 436, the operator can toggle a setting
(true/false) a3 1o whether the operator is forced to as-
sgn positive/megetive (o & View item after using Alt 1
(intert a View ltem node) 438. Choosing Weight 440,
the operator can (oggle a setting {(true/false) as to
whether the operator is forced to sssign a weight to a
View item after using Alt J (insert a View item node)
442, Pressing Esc 24 will exit the main menu 444. FIG.
23 shows a screen view of the tools nenu selections 446
and shows an fieme chocked in the TRUE condition 448,

FIG. 24 shows three other actions available when a
View is open 480, If the operator presses Alt P 482, a
print representation of the current domain is sent to the
printer 484, If the operator presses Alt 9 456, the cur-
rent contents of the View is saved to the datsbase on
disk 458. If the operaior presses Alt C 460, the current
contents of the View is saved to the database an disk
462 and the current View is closed 484,

FIG. 25 shows selections within the Dowain sub-
menu. F1G. 26 shows a screen view of the domain menu
selections 488 and ghows the current Domain that is
active with a check 490. If the opesator selects Choice-
View 466, the device will generste decision sappon
infarmation 488. If the operstor selects View Set 470,
the View will become the active region on the device
#72. If the operator selects Choices 474, the Choices
Domain wili become the active region on the device
476. I the operator selests Knowlcdge 478, the Knowl-
edge Domain will become the active region on the
screen (in non-conieat mode) 489. If the opergtor welects
Just-Ask 483, the Ask Domain will become the active
region on the screen (in non-context mode) 484. Press-
ing Esc 24 will exit the main menu 486.

FIG. 27 shows operations in the Decision Support
Damain. Using Ctrl PgDn when positioned at & View
jtem in the View Domain, the active region becomes a
text line sres to edit or enter an alisy (8 short form) for
the View item 582. Uking the down arrow key 504, the
active region is an area for the opermor to choose be-
twesn associates and multiplies 806, Using the down
arrow key 304, the sctive region is an area for the opera-
tor to choose between positive and negative 510. Using
the dowa arrow key 512, the active region is an area for
the aperator 1o choode betwees not highest and highest
814, Using the down arrow key 516, the active region is
an area for the operwtor to choose smong possible
welﬂ:tntﬁngsormenterannmmwd;}nvﬂueuuu
the keyboard 518, Using Ctrl PgUp. the active region is
returned to the View Domain 820

Although specific embodiments of the preferred form
of the pretent mvention bave been desctibed herein, it
will be evident to those skilled in the art that the inven-
tion fmds atility in connection with the development of
other hiesarchical stroctures; and, further, that the de-
vice is a unique invention when considered without the
decision support layer and is & unique invention when
considered without the telecommmnication layer. Other
varistions may be made in the constraction, srrsnge-
ment of operation of the parts or elements of the various
embodiments disclosed herein without departing from



e a e

mewepe e g ———— R ety = i e I

United States Patent and Trademark Office

Home | Site Index|Search | FAQ|Glossary | Guides| Contacts | eBusiness | eBix alerts | News |Help

» Full Text
7 Help

Go tu Page.

[T Gof
e e R

Sections:
® Front Page
& Drawings
# Specifications
® Claims

Publication Number: 05167011

Section: Claims 23 of 25 pages Help

5,167,011

13
the spirit and scope of the invention as defined in the
following claims.

What is claimed is:

1. A general purpose human operator directed man-
agement system for the performance of humen task
work for use by A number of human operaiors in an
enterprise comprisng:

s plurality of disiributed processors whereby each
operator has access to and comtrol of one of said
processory;

a plurality of input and output devices coupled with
each ane of said processoss for operater control of
each processor, for the communication of signals
and symbol from said processor to an operator and
from said operator to said processor, and for con-
veying messages among said distribuied proces-
S0TS;

a Jocal memory dedicated to each of said processors;

a controlled vocabalary dictionary including a plural-
ity of dictionary items of said controlled vocsbu-
lary dictionary stored in said memory conpled to
cach said processor:

a plurality of database information items indexed by
each of sald dictionary items of said controlled
vocabulary dictionary for each one of aaid proces-
sors whereby & aet of said databsse information
ftems s uniquely indexed by each of said dictionary
items;

editing management function mezns for use by said
operation to alter said controlled vocabulary dic-
tionary whereby dictionary items may be editad,
added, or deleted;

caaloging and inserting management funcrion means
for use by said operutor to alier said database infor-
mation items whereby database information items
may be edited, added, ot deletad;

telecommunication mensgement function mesns for
use by aaid pperator to select one of said database
mformation items, indexed by a selected one of said
dictionary items, for delivery vin a telecommunica-
tions message with said sclected dictionary item
embedded therein to a distination selected by said
operator whereby said operator may deliver said
database information item to another said distrib-
uted processar or 1o other message compatible
systems;

means for telecommunicated message received by
one of said divtributed proceasors to be stored as a
database information item indexsd by one of said
dictionsry items by the process of matching said
embedded dictionary item in said message with 2
corregponding item in said controlled vocabulary
dictionary atored in the local memory of the re-
ceiving distributed processor.

2 A geperal purpose Duman Operator sysiem as re-
cited in olaim 1 including & visual display of & subplural-
ity of said dictionary items whereby the operator can
more efficiently intexact with aaii management aystem,

3. A geners) purposc human operator system as re-
¢ited in claim 2 {ncluding means for visually showing a
hierarchical controlled vocsbulary, constituting said
dictionary, with a subplumlity of members and
branches of said hierarching controlled vocabulary, to
permit a clearer picture of where in said hietarchy said
controlled vocabulary dictionzry ltem resides.

&Ammlpmpm:hnmopmtornylmum-
cited in claim 3 wherein seid dictionary s presented as
& tree structure on a display device whereby the opers-

5
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lor has & clearer picture of the relaiionships wmong
members and branches of said hierarchy contralled
vocabulary.
$. A general purpose human operator system as re-
cited in claim 4 including means for editing said tree
structure inchuding:
mesns providing visusl demarcation of & position in
said tree structore by said operator, and
means for altering said tree structure at said position
whereby said operator may insert, delete, or adit a
node of said tres,
6. A geners) purpoie human Operator systém ag re-
cited in claim 2 including means for selecting a car-
renily active function of said management sysiemn com-

I'd

means for visual demarcation of the currently se-
lected said dictionzry item by said operator,

means for receiving input from said operator to select
& fanction of mid system indesed by said dictionary
item, and

means for activatiog ssid function of said sysiem
whereby said operator may alter or query said
database indexed by seid dictionary item, or xmid
opergtor may send or view said telecommunicated
message Indexed by said dictiopary jtem.

7. A general purpose human operator system es re-
cited in claim 2 including a hicrarchical controlled vo-
cabulary constituting said, dictionary whereby narrower
and broader ftems of said dictionary provide acoess to
and entry into ssid database and provide indexing of
said telecommunicated messages.

B. A general purpose human operator syttem as re-
cited in claim 1 including & controlied vocabulary, con-
stituting said dictionary, construcied as & set of eritical
factors requisite for said operator’s sttention in effi-
ciently accomplishing a designated outcome wherehy
the sysiemn becomes mare productive For aiding in ac-
complishing task oriented work of said operator and of
said operators.

9. A general purpose human operator system as re-
cited i claim 1 including:

a decision support process which inclndes saig dictio-
nary and @ secondary dictionary of choices com-
prsing:

mesns o enter and edit the relative importance of
each aaid dicionary item,

meang to enter snd £dit scoves ndexed to each of said
dictionary item for each item of said sscondary
dictionary of choices, and

means to inform asid operator of decksion relevam
informstion regarding each said dictionary item
and regarding each said secondary dictionary item.

10. A general purpose hurman operator sysiem es
mcmdhc!m!mcludmsawmaldnplayofuubpln—
rality of said dmtioury items whereby the operator can

more efficiently interact with sald managwent system.

I1. A generul purposc human operator system
remted in claim 10 mr.lndmg means for visually sthowing

controlled vocabulary, constituting said
dlctiomry with o subpiorality of members and
branches of said beirarchy controlled vocabulary
wherchy the operstor hu;chmpwmreofwherem
the hierarchy said dictionary item resides,

I2. A general purposc human operator aysiem s
recited in claim 11 wherein said dictionery is presepted
88 A tree structure on said display device 1o permit &
clearer picture of the relationships among members and
hranches of ealid hierarchical tree.



gy

B Ll ot i — R 2y~ TR S

United States Patent and Trademark Office

Ce —gmmm e

Homa|Sita Index|Search | FAQ | Glossary| Guides| Contacts | eBusiness| eBiz alerts | News | Help

~ Full Text
7 Help

Go to Page:

| _Go |
CC IV

Sections:
& Front Page
& Drawings
@ Specifications
@ Claims

Publication Number: 05167011

Section: Claims

24 of 25 pages

5,167,011

15

13. A general purpos¢ human opersior system as
recited in claim 12 including means for editing said
display including:

means providing visual demarcation of a pasition in
said heirarchical tree by said operator, and

means for altering said heirarchical iree at said posi-
tion whereby said operator may insert, delete, or
edit a node of said heirarchical tree.

14. A general purpost human operator sysiem as
recited in claim 1@ including means for selecting a cur-
rently sctive function of said masagemsnt system com-
prsing:

means for visual demarcation of the currently se-
lected said dictionary item by said operstor,

means for receiving input from said operator to sclect
& function of said system indexed by said dictionary
item, and

means for activating said function of eaid system
whereby said operator may alter or query ssid
database indexed by said dictionary item, or said
operator may send or view said telecommunicated
message indexed by said dictionary item,

15. A genersl purpose human operator sywiem as
recited in claim 9 including a hierarchical contralled
vocabulary constituting seid dictionary whereby nar-
rower and broader items of said dictionary provide
indexed access to and entry mto said database, provide
indexed access 1o and entry into said datebase, provide
indexing of said telecommunicated messsges, and aid in
the construction of more meaningful decision snpport
models

16. A general purpose bumsn operator system as
recited in claim 9 mcluding a hierarchical controiled
vocabulary of multivariate terms constituting said dic-
tionary whereby said system can be used to create and
implernent multi-factoral models.

17. A general purpose human operator system as
recited in cluim 9 including a comirolied vocabulary,
comtiteting said dictionary, constroctad ax » set of cTiti-
cal factors requisite for the operator's attention i effi-
ciently accomplishing a designated ontcome whereby
the system becomes more productive for aiding i ac-
complishing task oriented work of said operator and of
sald operators.

18. A general purpose hutoan operator directed man-
agement system for the performance of human task
work for use by a number of buman operators in an
enterprise comprising:

& computer processor in personal proximity of an

operator;

a plurality of input and output devices coupled with
said processor for aperatar control of said proces-
sor and for the commumication of signais and sym-
bols from said processor to said operator;

& local memory dedicated to each said processor;

a controlled vocabulary dictionary including a plural-
ity of dictionary items of mid controlled vocabu-
lary dictionary siored in mid memory coupled to
said procetsor;

1 plaratity of datsbase information items indexed by
said dictionary item of said controlled vocabulary
dictionary for each one of ssid processora whereby
a et of said database information items is uniquety
indexed by each of said dictionary items;

editing management function means for use by said
operstoc to akier said controlted vocabulary dictio-
nary whereby dictionary ltems may be edited,
sdded or deleted;
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- cateloging and insetting management function means
for use by said operator to alter said database infor-
mation items whereby database information items
may be edited, sdded or deleted, and;
a decision support process wherein said dictionary
and a secondary dictionary of choices includes:
mezns ro enter and edit the relative mporiance of
each said dictionary item;

means to enter and edit scores indexed to each of said

dictionary item for each iten of said secondary
dictionary of choices, and

means to inform sald operator of decision relevant

mformation regarding cach said dictionary item
and regarding each said secondary dictionary jtem.

19. A grueral purpose human operator system as
recited in claim 18 including s visual display of a subplu-
relity of said dictionary items wherebry the operator can
more efficiently interact with ssidd management system,

20. A general purpose human operator system x
reched in claim 19 including means for visually showing
a hierarchical controlled vocabulary, constituting said
dictionary, with a subplurality of members and
branches of said hierarchal controlled vocabulary
whereby the operator has s clearer picture of where in
said hiersrchal controlled vocabulary said dictionary
itemn resides.

21. A genzral purpose human operator system as
recited in claim 20 wherein said dictionary is presented
a5 @ tree structure on a display device whereby the
operator has B clearer picture of the relationships
among members and branches of hierarchal controlled
yoca .

22. A general purposs human operator system as
recited i claim 21 including means for editing zaid
graphical display including:

means providing visual demarcation of a position in

said heirarchical comtrolled vocabulary by said
opersor, and

means for altering said heirarchical controdled vocab-

ulary at said position whereby said operator may
insert, delete, or edit & node of said heirarchical
controlled vocabulary,

23 A genemal purpose human operstor system as
recited in claim 19 including means for selecting a cur-
rently sctive function of said management system com-

means for visoal demarcation of the currently se-
lected said dictionary item by said operatar,

means for receiving inpui from said operator to select
a function of said system indexed by wid dictionary
item, and

means (or sctivating said function of said aystem

whereby gaid operstor may alter or query said
database indexed by said dictionary item, or said
operstor may send or view said telecommunicated
message indexed by said dictionsry item.

4. A general purpose human operated sysiem as
recited in claim 18 incleding a hierarchical controlled
vocabnisry constitating said dwnm whereby nar-
rower and broader items of said provide
indexed access 10 and entry into said database and sid in
the construction of more meaningful decision support
models,

25. A gencral purpose homan opetated system s
recited jn cleim 18 including a conirolled
vocabulary of multivariate terms constituting spid dic-
tionary whereby taid sysiem can be used to create and
implement multi-factoral models.

Help
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26. A general purpose human operated s ; s the sysie i
recited ingciaim l‘; \fh::ein a cumf:lled \oz:;ﬁf whoreby the system becomes mare producave for aid-
constituting said dictionary, is constructed as a et of
crtical factors requisite for the operator's atention in O,
efficiently accompiishing a designated oucome § N

ing in accomplishing task vnented work of said opera-
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SYSTEM FOR COORDINATING
INFORMATION TRANSFER AND
RETRIEYAL

This is 3 conlinuation of application Ser. No, §7/979,527,
filed Nov. 23, 1992, now abandnned, which is in (urm g
continuglion in part of application Ser. No. 07/311,230, filed
Feb. 15, 1989 now Pal No. 5,167,011,

BACKGROUND OF THE INVENTION

1. Field of the lnvemion

This irvention relates o the inleractive siorage, rolrieval,
and communication ol informalion, and more specifically to
a design that unifies these activives using a controlled
vocabulary and cmploys cohanced operalor inlerfaces.

2. Description of the Related Art

1o receal years 1he availability and use of infonmation has
been found 1o be arilically important o industry, business,
and ocher areas (hal are information jmensive. With the
advent of auomated data processing equipmenl various
Formes of information Sorage and retrieval devices have been
developed.

The scope of these devices is shown in F1G. 1 and the use
of four planes in the figure s a graphical device w belp
Otustrate differences among four groups of devices and 1o
help relate these four groups to the disclosed invention. The
diaganal thread (hrough the four planes is used to sugges!
bow the disclosed iovention unifies these planes imo a single
device.

The wp plane 2 & a group of devices that aid in the
communication of information via mlccommunications.
Prior to the advenl of desktop compuiers, electronic mail
cmployed ceawral computers and connections w compuler
lerminals to send and receive information. more receally
there have been a variety of configurations sonw which sc
central compulers as store and forward devices and some
where clectronic mail and other transmissions occur from
deskciop 1o deskiop. Curinusly, some of the betier devices 1o
aid in the receipt and irsosmission of desltop information
among standalonc personal computers have come from
shareware sources such as ProComm snd QModem. Aoother
developmeant in recenl years bas boen (be Local Area Net-
work (LAN) which has served 10 provide a coberent tcle-

h)

2

are easily combined in camera ready output. Most recenily,
a lorm of kxt information organizing devices have been
called Personal Information Managers (PIM) and ihese
devices perform a variely ol funclions including acovssing
disparate (ext inlormalion on a personal computer aund
providing ways of organizing information by atlaching
keywords to blocks of tex1 Examples of ihese include
products called 1ZLE, GRANDVIEW, and AGENDA

The third plane depicts a group of devices called cutliners
or thought tool. These devices are for the most parl
computer-based outline Eacilities and gain Lbeir popularity
by being able to turn on and 1um off paris of the oulline. A
sharcware product called PC Owttine (PCO) bas gained large
usage on |be IBM class of machines and ThinkTank has
gained popularity on the Apple Mucintosh class ol
machines. The main characterisiic of these devices is the use
of calggories a5 an orgapizing approach lo text and thinking,

The {ourth plane depicts a group of devices called dexi-
sion snppon tols or sysicms(DSS). There are a wide variety
of approaches to providing decision support and brief sum-
mary is difficult. A common approach, however, is 10 1ake a
probiem requiring choices lo be made and decompose the
problem imio & set of faclors or components. This multi-
faciorel approach w decision mahng is derived from man-

agement apd marketing sci . 1 hased
praducts of is style include Dec-mnnMap, nglnyear and
Expert Choice.

The uae of hicrarchical 10 organize information
bas g long hiswory. Taxonomics for library use have devel-
oped categories and subcargocics for inf 100 aad 1he
filing of books. The usc of graphical displays of such
hierarchical structures for information rewieval includes
producis such as TOPIC (formerly RUBRIC). The use of
graphical displays of hierarchical siractures for depicting
organizational siructures inciude an carly public domain
product called ORGZ and a commercial product called
ORG. The usc of grapiical displays of hieruchical struc-
tures for project management includes the Harvard Project
Manager (oow Software Puhlishing Corp.) and the we of
such displays for decision lrees bas a long history with Texas
lostruments (at Austin, Tex.). The usc of graphical displays
of hictarchical Structures for decision support (of the mult-
fal:lnrnl variety) include an early commercial product called

communication chaonel among a group of persopal
computers, work sialions, of the Hke. A common mode of
operation for clectrogic mail 18 to move messages based on
the identities of sending and recetving individuals much e
the postal system. Apolher mode has been e clectronic
bullctin board where messages are pasted under wpics on a
ceatral computer. StIl another form has taken the form of
compuier leleconforencing where 1he concept of the bulletin
board is extended using topic atructures and other enbance -
menls.

‘The sccond plane in FIG. 1 depicts a group of devices that
siore kex (and kex related) information for retrieval and/or
printing. Texi database menagement systems have been
developed for large mainframe computers such s the Dialog
System by Lockheed (currently Kaight Ridder) to personal
computer based systems such as CITATTON amd Xyindox.
These systems often operate with lange iaverted indexes of
search words, ofien supplemenied by controlied vocabular-
ies sometimes called descriptors and i the case of the
library of Medicine, called MESH beadings. Word proces-
sors have evobved substantially beyond ibe typewriier to
permil not only ease in keXi cotry and editing bt also the
[acilities to do desktop publishing where text and graphics

45

&5

Map and another product called Expert Choice.
Funher. the use of hierarchical stuctures and graphical
display have a long history with disk based opersting
sysiems both on the Apple Macintosh and the TBM PC where
these structures can be visually displayed and edited. Prod-
ucts include tbe Apple Finder, Norton's Utilities, and
VTREE. The Appl: Finder can be traced back 1o work done
in graphical displays at the Xerox Rescarch Facilities a1 Palo
Alto in the mid 1970,

Whik: cach of these devices and products have particular
strengths and capabilitics, none of them were designed as a
unified, seamicsa sysiem Lo slore, retricve, and communicate
information in relation o lask work. Thus while picces of Lhe
disclosed irvention can be [ound scatlered among the relayed
art. There is po System in its entircty like the disclosed
invention.

SUMMARY OF THE INVENTION

By means of this invention Lhere is provided an improved
way 1o store, retrieve and connmnicate information. Central
lo the invention is the use of & controlled vocabulary (not
ncoessarily fixed) w provide linkages 1o an information
dalabase, 8 telecommmunication facility, and a decision sup-
pon facility.

12/10/2008 10:30 AM
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To aid in operation and ¢ase of use, the preferred embodi-
ment1 employs a graphically displayed controlied vocabulary
hierarchy and convenient operator interface for displaying
and editing the hierarchy and all related facitities. Migration
among the layers of the device as depicted as four planes in
FIG. 1 is initive snd unifies Ihe operator’s perceptions of
the linkages buili around the controlled vocabulary.

While the current preferred embodiment employs a Lex!
and graphics database, other embodimemts might inchude
bypenext database facilities with voice, video disk, video
tape, and other meams of information storage and retrieval,

More specifically, the operator can guide the device 0 a
particular item in the conlrolled vocabulary and use this
particular place in the hierarchy to 1) defioe how informa-
tion & stored and retrieved in Lhe datsbase, 2) define the
context of information semt and received via
telecommunications, and 3) delermine the effect of 1he item
as a [actor in decision making relates o achieving a final
outcome. 1t is ks uamifying F of the controlled
vocabulary which provides a seamtess environment (o the
aperalor in applications of inlpomation intensive lasks.

Further, using & network of skl devices, the devices
imeclock using the same controtled vocabrulary and become
efficicat and uzeful in aiding group work as a form of
proupware. Informmion transferred belween said devices
require reduced catnloguing and meatal eifort since wansfers
are accoawpamied by conlext information derived from the
oouuulkd vocabulary. Noa comicxt storage, retrieval and

fcation s also supported by the device but is seen as
I leas efficiend mode of operation.

DEFINTTIONS AND TERMINOLOGY

The device relares 1o 4 number of subject arcas ineluding
compuler syslems, lelecommunicalions, compulér
dalabases, and decision support This seciion first describes
teyminclogy common to public discourse on these subjects
and, second, describes terminology developed specifically to
cxpluin the device.

TERMINOLOGY COMMON TO PUBLIC
DISCOURSE

Electronic-mail—tbe excbange of messages employing
electronic means and oflen without resort to paper copies;

Telecommmications—ihe trammission of daw, information
and other forms of variety by means other than (nce-to-
face voice coimmunication;

Fext Database Management System (TDMS)—e compuler
datsbase including access and coury means far cnnummg
lext, gaphics and other d" informaty

Persooal Information Mapager (PYM)—s compuier-based
means for providing access and cotry 0 information,
ofien tatlored 10 the individual needs of the uscr;

Word Processing (WP)—a computer-based means for
eqiering, revising, and prioting text and related informa-
tion with cmphasis on paper output;

Qutliners—a compuier-hased means for organizing catego-
ries and information thal wpresent extensions of the
wrilten outline;

Thougiht Tools—coomputer-bused means for giding thinking
that may iochude an Outliner snd may include other aids
that are derived from decision support cxpert sysicms, and
artificial ineeligence;

Decision Support Systems (DSS)—amy of a large class of
means 1o aid an individual or organization in making
chy am A ves in a way that improves the
efficicocy in achieving an omicome or s¢1 of outcomes;
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Groupware—compuicr-aided group work

Hierarchics—a incthod for organizing information by
assigning general ierms and more specific terms under
those general erms. Quilimes and Irce disgrams are Forms
of hierarchics, In library scieoce, the general ferm is
called the broader erm (BT) and the more specific tenm
is called the narmower term (N1).

Tree Diagram—a graphical display method ihal can be used
to visually show a hicrarchy whore narrowsr terins are
shown s branches (ofien with connecting hines) w a
broader crm and where cach branch poinl in the Lree is
called a Node. Each set of brapches uader a particular
oode is called a Level.

Mutually Exchisive Hicrmrchies—a subset of hierarchies
where branching is employed o consider a single branch
of the hierarchy in a particular application.

Decision Trec—-is a Tree Diageam thal is used, not io display
hierarchies of information but, w display possible events
with associated probabilities of occumence. Each branch
thus represents distinctly different events such that one
and only onc branch repmscats the actual future and
represents s form of a2 mutually exclusive hicrarchy.

Model—a represemistion of an output in tems of ope or
more inputs {ofien referred 10 as factors).

Multivarisie Analysis—a form of analysis and modeling
where individual [actors are related w0 an effect.

Geometric Averaging—a specific formulation for combimng
factors in mullivariate anglysts.

Controlled Vocabulary—a sct of words, pheases, pictures or
the like that are i and dly used to
designale specific categories ol' ob_]ccls, cvcnIs of the like,
Controlled vocabularies lend w remain fixed over lime
but change 10 accommodale improvement and other
adjestment.

TERMMNOLOGY DEVELOPED TO DESCRIBE
DEVICE

Domain—a section or part of the device that focuses on one
particular function. The ser of domains comprises Lhe
device's Environment.

Quicome Domain—a section of the device thal conlaiok
mformarion sboul one or more outcomes for which 1be
device Ia inlepded 1o assist in achieving

Choice Domain—a section of the device thal permmils the
ofRTakos 10 meimain lists of choices pertaining (0 achiey-
ing a desirexd goal or outcome inchuding links 1o wssoc1-
aied information aboul said choices.

Knowledge Domain—a scotion of the device thal permits
the operatar o emter or yuery information periaining
the other Domains of the device (dopicted a5 plane 4 in
FIG. 1).

Ask Domein—a sectiog of the device thal permils receiviog
and sending informatjon via telecommunicalions
{depicied s plane 2 in FIG. 1),

Vicw Domsin—a section of the device thal conlains a
convolled vocsbulary comprising a hicrarchy of pon-
mumally exchisive ilems (see below), and organizing
links w0 the Knowledge Domain, the Ask Domain, apd the
Decision Support Domain (depicted as plaoe 6 in FIG. 1),

View llem—a single elcmemn of the comrolled vocabulary of
the View Domain.

The View—a reference o the hierarchy of View ilems of the
View Domain.

Contex! / Non-Context—each View item seis the coatext for
links 1o Decision Sapport, Knowledge, and Ask. Tf these
other domains are accessed oul of the condext of 2 View
itemn link, this is referred 10 as 4 non-contex! situation.
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Decision Support Domain—3 section of Lhe device (depicted
as plane B in FIG. 1) thal conlains information and data
about a model by which the terms ia the View Domain are
related (0 one or more oulcomes (as described in the
Onicome Domain).

Choice-View Domain—a section of the device thal links
choices 1o view lerms and which genersles decision
support information once a model is constructed in Lhe
Decision Support Domain and the links belween view
terms and choices are establisbed.

Hicrarchies of Noo-mutnally Exclusive Items—ihe use of
the notion of hierarchy ki organize [sctom (View items)
which relate o one apother as pant of a Model, where a
superior Node represents an cutpw of the Model.

Associalive ltems—a set of (actors (viww ilems) which can
be combined by techoiques of muluvariale analysis 1o
express an output {Typically some goal or ouicome). These
items can be used as lerms in a Model w represent how
the lerms (as [actors) relate 1o the oulcome (as 8o oulput
of the Model).

Multiplicative Items—the combining two or more iiems as
1erms in 8 model by the operation of multipication.

Anchor—designation of a factor {or choice) gs an anchor
point for comparison o factors (or choicea).

Weight—assignment of a relstive vatue of sirength to a
factor (View ilem) in relation o another (usually the
anchor View item).

Scaling Choices—assignment of a relalive value of sirength
o a Choice in relation to another (usually the anchor
choice) for & particular View ilem (usually the most
subordingie flems in a View),

Associzles / Mulliplies—designation of 1he relason of
panjcular View jtem in the model aconeding o the defi-
nitions of Associalion and Multiplication {ahave).

Not Highest / Highest—deaignation of a particular View
item g5 cilber 1) not the anchor (not highest), or 2) the
enchor (highest) according o the definition of snchor
above. (The item wilh 1he: highest strength in affecting the
oulcome is ¢hosen w he the anchor m the preferred
embodiment).

Positive / Negative—designation of the relation of a par-
ticular View itcm &5 1o whetbes its paruicular contribution
to the outcome works in favor of s achievement
(posilive) or against its achievemem (megative).

Files—a menu selection m the device related w fle opera-
tions and prioting

Edit—a mem selection related 1o editing & View

Tools—a menu selection in the device related 1o operator
defincd setfings

Papr—a meon selection in the device (hal permits the
operator 0 navigale in the View Domain, and (© pavigate
(in the context of a View ilem) 1o the Decision Domain,
the Knowledge Domain, asd/or the Ask Domain.

Dompin—a mem seleciion in the device thai permits noo-
conlext access of domains

Search—a menu selection in the device that aids in placing
the operator at a desired position {in 1crms of information
or view) by a search and find operation

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the scope of the invention in relation to
the functions and forms of exisiing devices;

HG. 2 illusirates a typical display deviot w facililae
operalor interaction;

FIG. 3 iHusiraes the special funciion keys on a typical
opersior control device;

FIG. 4 shows the View Domain at a Lypical beginning
position with example entries;

w
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FIG. 3 shows the View Domaiv al a typical mid-fevel
view wilh example entries;

FIG. 6 shows the page sub-menu listing navigslion com-
mands for moving within the View Domain and to other
Domains (in context);

FIG. 7 shows the Knowledgpe Domsin with example
eolrics;

FI1G. B shows the Ask Domain with example enirics;

FIG. 9 shows 1 coniexi help window when al the Ask
Domain and in he word-processor editos,

FIG. 10 shows the Decision Support Doman with the
weight scloclions appeaning and with example entries;

FIG. 11 shows the Choice Domain with example entries;

FIG. 12 shows (e Choice-View Domain with example
outputs from the device;

FIG. 13 shows the View Domain ready for operator eniry
of a new Vicw wilh a belp sclection meou active i the
samen;

FIG. 14 is 2 flow chari pertaining 10 opersiing the device
in n user seiling;

FIG. 15 is s flow chart of a main coairol loop when
pasitioped 3 the View Domaia;

FIG. 16 is a fow chan of pavigation aclions when
posilioned st the View Domain;

FIG. 17 s a fow chan of actions in the Knowledge
Domain;

FIG. 18 is a How chenl of actions in the Ask Domain;

FIG. 19 is a How chart of actions when positioned al
Search;

FIG. 20 is a flow chan of aclions when Lhe View Set is
closed;

FIG. 21 is a fow chart of olher actions available a1 all
umes in wil domains;

F1G. 22 is s flow chart of actions when the Tools Menn is
selected;

FIG. 23 shows a screen view of the Tools Menv selec-
uons;

FIG. 24 is a flow char of actions available when the View
Sel is open;

FIG. 28 is a flow chari of aclions when the Domain Meon

is selecied;

FIG. 26 shows A sureen view ol Ibe Domain Meou
sclections;

FIG. 27 is  fiow chart of actions in the Decision Support
Domain.

DETAILED DESCRIFTION

Oue suilable implementation of the invenlion s a persinal
compuier sysiem as ilustraled in F1G. 2 and 3. Typically
such a system s comprised of a CRT display device 18, a
keyboard as partly shown in FIG. 3, and a central
processing, (CPU) which may be located with the CRT or
within a separate housing, The CPU typically has volatilc
and non-valalile memory in the forms of random accees
memory chips (RAM) aod magnetic memory (disk). Disk
memory is rypically either Roppy disk or hard disk, 1he later
of which is ofien a Winchester design. The unit further has
80 inpul/output port suilahie for telec tions which
18 typically a modem. Other accessories can inchide a mouse
for sugmenting or replacing b keyboard, voice respousc,
optical and other large capacily memorics, voice outpul,
sequentiad video, camera, scanner and other impul/oulpui
devices.
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Information is displayed oo the CRI as a resull of
interaction with the CPU. Actions of the CPU are dependent
upon the contents of RAM and disk memory, the pattern in
which the CPU accesses and processes such coalents, and
upon inpuls received from the keyboard snd other input
devices. Informativn outpuls include displays o the screen
and outpuls 10 memory, inlormation channels, and hardcopy
display devices.

In addition wo providing information o the operator, the
CRT display serves as a primary measns to inform the
operator of particular operations thal are cunen!.ly active. To

8

Y1G. 7 shows a conlext access 1o the Knowledge Domain
72 using Ctrl PgUp 26 and 30 from ibe View posilion shown
i FIG. 5. Status line 74 summarize the meaning of counls
1o Lhe cight of some categories of knowledge shown in 72
and further pavigation is achieved by highlighiing a kncrwl-
edge lopic and pressing Relumn on the keyboard (T1G. 3).

FIG. 8 shows a context acoess to tbe Ask Domain 76 using
Cirl PgUp 26 and M} from the context knowledge position
shown in FIG. 7. The status line 88 informns the operator they
are in e word processing editor 78, A lext message is
d in area 78 but lide backgromnd information is

assis! in that display, the CRT screen 18 has designated areas
that have special meaning W the operator. Area 12 is a menu

nesded since 1he context and view arc lypically scol with 1be

bar which contwually displays an inilial sel of o d
sequences Lhat the operator may choose among 1o change the
operation of the device. Arca 16 is a siatus ares thal informs
the operator what immediate operalion sequence is currently
available. Arca 14 is used 10 display the various Domains (as
referenced ip the definition of emminology above). Furiher,
additional display arcas are created as required and appear as
windows superimposed on the arcas 12 and 14.

To provide ooberence (o 1be operator, the active display is
divided into a set of domajns which Logether comprise the
ervironment availsble 10 the operator via Ibe device. The
domains of the device are described in the terminology
seciion above. FIG. 4 shows the View Domain positioned
where the Outcome appears in the superior node position 46
and also as he superior most iwm in a Lst in pasition 38.
Vicw ilems at the current level are displayed in center screen
42. Subordinate nodes for the View items appearing in 42
appcar in area 44 in outline form under the approprise View
item to show relationship. Using display arcas 3 and 44 in
tandem with 42 grovides the operator with & continuous
sensc of how the current level in the hicrarchy is related to
the hicrarchy as a whole. Al any time, only one of the boxes
in 42 is active for enlry or cditing 2s a lext field and is
highlighted by reverse vidco as an indication o the opecalor.
Also, because the eniry area is limited in viewing area and
extcnds beynod the twenty characiers viewable a1 any lime,
arca 44 displays up o 88 charscters of the same (ext
material, lestruction to the operutor of the next immediate
oporalion sequence appears in area 48. The Decision Sup-
port Domain information and dala associated with the cur-
real View ilem appears in area 44,

Using, navigation described fater in reference to FIG. 6,
the display can be ctanged to show a different level in 1he
hierarchy. Appearing in the supetior node arca 58 is no
longer e culcome wt the broader term for those ilcms
appearing ¢ arca 36. Arca 52 displays the outoome i the
fina! position in the list and all subordinate nodes thal kead
10l in & reverss oudline style. The current kevel nodes sppear
in arca 36 and the subordinale View ilcwms 0 these nodes
sppear in arca 58 in oulline fashion. The current editsblc
field is expanded ai ares 68 mxd the current operation
sequence is siaved in anea 62. The Decision Support Domain
informarion and dars associaled with the current View item
appears in arca 54,

FIG. 6 shows navigalion commands available lo the
operalor as sub-menu items (o the Page menu selection in
arca 64. The operator may choose a navigation command by
using the up snd down ammow keys 10 change the memu

lection that is designated by video in the sub-
box. The single keystroke equivalents 1o these commands is
Listed 66 in the submenu box;, o the right of the navigation
command lile 68. Stus Ling 70 summarizes the action
taken by each sub-menu command (Single keysirokes make
acceasing the memu via key F10 22 umecessary and speed
operator use of the device.}
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age. Also, the add: for the message can be taked
 the context and reguire no further operator inpul at this
time. Operations available (o the operalor whilke in (he editor
are shown in window B2 in FIG. 9. The operator returms o
the Knowledge Domain aod / or 1he View Domain by using
Cirt PgDin 26 and 32.

Mignating from the View item io FIG. 5 lo the Decision
Support Domain 54, the operator uses Ctrl PgDn 26 and 32.
The five data / informatiou entry Gelds are resched using the
up and down arrow keys in FIG. 3. In the firsl location 86
2 shon aliss [or the View item is entered or ediled (1he device
autosmabically consiructs the alias from the View ilem eniry
56, The next three eniries are madel rminology choices
discussed above. Dyad choices appear in a pop-up window
and the operator makes a stlection using Home 34 and End
36 keys and pressiog rcturn, The final entry arca 94 can be

hanged either by 1) making a sclection from arca 9 or 2)
by enicring & oumber on the keyboard. The operamt can
return to the View Domain using Cirl PgUp 26 and 3.

FIG. 11 shows a list of chaices in the Choice Domain 108,
This domain s reached hy sccessing 1he memu, choosing
Domain, and choosing the sub-meau item Chaices (see FIG.
26). The stawus line 182 informs the operalor bow 10 leave
the current domain.

FIG. 12 shows a stage in the Choice- View domain, after
choices have becn sealed (3ee scaling above) where decision
support information is provided by the device in winduw
104. In this stage, choices are grouped in three categories:
most saited 168, Jeast suited 118, and margina|ly suited 112.
Further summaries {(which describe the relationship between
the ranking of a chivice and specific View ilems) are avail-
abie 1o the operator 114. The siame line 108 informs (b
aperator bow 10 leave the curreni domain. (Weights have
been se1 and choices have been scaled using magnitude
estimation scaling. Correspondingly, the associative View
ilewns are combined logether in a model employing weighted
geometric averiging o produce 2 rank ordered list of
choices. Mulliplicative items are combined by multiplica-
Lion prior o computing the geonmuic average.)

FIG. 13 shows the View Domain when 2 pew View is
being created. The View is unnamed at position 116 and Lhe
display areas show emply boxes and space. In t(his
illpsiration, the operalor has also pressed F9 28 to access a
help selection mepu 118, The stalus line 120 intorms the
operamt how o choose among the belp sclections.

FIG. 14 is a flow chart of how the device and s
environment fil iMo a work environment. The device is
inslalled atl the operator’s work site 208. Vicws ae oon.
strucied (hat define the operator's activities and goals 202
and the Views are loaded into the device corresponding w
cach oulcome M. Al this siuge, the operakor has several
different activilies to perform that correspond to the domains
described above. Corresponding 1o the Knowledge domain,
the operator can populate the information database wilh
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information corresponding 1o each view item 206 or popu-
late the information datsbase with information correspond-
ing o each choice 224. Corresponding o the Ask Domain,
the operalor can request information vis the electromic
network 208 or request information via lhe electronic net-
work 220. There are also associated non electronic network
information flows 222, Corresponding 1o the Decision Sup-
port Domain, the operator can sel relative weights among
view ilems 228, and corresponding 10 e Choices Domain,
can emier of revise the list of choices under crnsiderating
230. Corresponding to the Choice-View Domain, the opera-
1wr can sc¢ale choices for effectiveness using view ilems 232
and receive factor weighted guidance from the device
regarding choices 232. A1 this point the operalor can ke
eotion 236, onc action of which is to communicaie guidance
resulis to others in the network (usually as an inpul (o Lhe
information database of asother said device) 238,

The flow of information 1o and from others iu the group
forms the hasis of the device as a part of group work
(groupware} 214. Greater cfficiency in groupware is
achitved when 1) a unificd controlicd vocabutary of iden-
tical view itema is used across (he group and / or 2) when
aulomatcd matching of information hetween said device and
another said device of different vocabulary is echicved
through a wansformer 218.

There is feedback in lbe sysiem where Lhe improvements
in Views is brought back 10 imstalling views 202, Also
inforroaton fows in 212, 220, and 222 serve 1o forther
populete the view and choice information databases which
Icad 10 changes in operator set weights and scalings.

METHOD OF OPERATION

When the process is initiated, the screen appears as in
FIG. 13 with an ¢mpty, unpamed View and an open Help
window, Upon exiting the help window, the Main conrol

loop is depicted in the flow chan of FIG. 15. Testing for Al

C (closing of the View) 248 the process branches. If the
Vicw is ool closed Lhe process continues to muking the
superior node box 48 the active region permitting the
operator 10 enter an outcome 242, A1 Lhis point there are
three View editing functions the operawr can use (insert—
Al L inseri lefi—Alu L, and delete—All D). A1 test point
244 if the operatar atempts to insen when the superior node
box conlains the oulcome pame, Lhe unii refoses the request
246 sicce oaly one outcome 5 pormitied for each view.
Using inserl lefi is the ooly opcration available unless the
operator wishes to further edil ihe outcome 245, Using Al
L at test point 248 the aclive region is positioned to a
subordinate node 10 the currenl level 258 and a new pode is
inserted in the hierarchy 252. Al test point 254 if Al L is
again used, the process koops back 10 248 and to 252 10 inserl
amother subordinale mode. Otherwise, 41 lest point 258 if the
operalor presses Al 1, the process loops back only 10 252
which inserts apother snbordiuale node but at the cument
Sevel {not ¢ subordinaie level). The rest of the lost poinis 268

through 270 test for navigation between the cwrenl level and 3

superior 264, 282 or subordinaie nodes 266. 280; berween
the current level and the fir node of the first subordinate
position 268, 278; 1o tbe knowldge domain 268; to the
Decision Support Domain 262; or o delete the curment
highlighted node 270. When a deketion occurs the cument
pode is removed 172 and subordinate podes arc also
removed if presem 274. The active region becomes the node
prior w the deleted node, or if none, then the adjsceat
superior pode 276. Tf none of these operations are chosen
then actions are describred in FIG. 16 showing navigalion al
Lhe current level ic the hierarchy and returning 1o the main
control loop at Edit Curremt Node 256.

40
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FIG. 16 contains 10 test points from 286 through 322. If
the operator presses righl amow, (he cursor moves ope
character to the right at lhe current active lext region 286,
288, If the uperalor presses lefi arrew, the cursor maves one
character (o the lefl at the current active 1exi region 290, 292.
If the operalor presses up arcow, the active region moves one
node above the current node 294, 296. 1f Lhe operalor presses
down arrow, the active region moves onc nxdde below the
current pxle 298, 300. If the operator presses PgDa, (e .
active region moves o a lower node skipping up 1o 6 nodes
(if there are sufficiem intervening nodes) M2, 304. If the
operalor presses PgUp, the adlive region moves lo a higher
pode skipping up (o 6 podes (if there are sufficient iner-
venng oodes) M6, 308, [[ the operator presses Home, the
active region moves to the firsl node of the current level 310,
312, I( the operator presses End, the active region moves 10
the first pode of the comrent kevel 310, 312. 1f the operator
chootes Search from Ihe Page Sub-menu, 1he operator can
move (o any pode al aay level by a text search process 318,
320. Pressing Al C will close the current View 322, 324 and
if none of these 10 tes! points mawh keyboard input, the
process is returned (o the main loop 236 in FIG. 18.

If the aperator uses Cirl PgUp at ws! point 268 (or chooses
e Knowledge Domain in the Domain Sub-menu, sex FIG.
25) the Knowledge Doapain pontion of the process becumes
eotive as shown in FIG. 17, Al 1esy poinl 326 a screen is
aulnmatically set on the informatiou database 328 if (ks is
a coniext use of the Knowledge Domain she information is
screened for linkages to (he current View ilem and all View
ilems subordinale 10 the currenl View item). The opcrator
thus performs a broader or narrower search of the informa-
tion datsbase dependiog on the operator's current position in
the View hierarchy. The operator is then presented with a
display screcn showing Further calegorization of the infor-
mation with accompanying counts of the mumbers of entries
in cach further category 330. The operator can funtber screen
i information by accessing additional subcategory screens
332 (cach saroen effectively perdforming a Booksn ANT
copdition pertaining o the informatica databasc), Browsing
and editing nl the informarion iems in the resulting set is
theo permiticd 334, 1n the context mode, the operator returns
to the View Domain using Cir) Pelin 338 or emors the Ask
Domaic using Cirt PgUp 336,

Operations in the Ask Domain are shown in FIG. 18 and,
as with the Knowledge Domain, the sequence depends on
whether Ihere is context 340, If 1herc is context, a proface 1o
the oulgoing telecommunicated information is construcied
from information about the current View itom and the View
altogether 342. 1f sddoewses information is abso assigned thal
carresponds W the View ilem 344, the addressoe is aulo-
matically assigned to Ibe message 346. (Mherwise, (he
operalor is prompted for the addressee 348, Al Lhis step the
user is provided word processing Qcilitios 1o compose &
meszage 358 and al 352 the message is cilher queucd or
lelecommunicaled.

Movement within and belween domains by search is
shown in FIG. 19. If the aperator selects Find Within in the
Search sub-menu 354 the curment position is defined by an
information search within the current domain 356,
Otherwise, if the operator selects Find Qutside, the current
position i3 defined by an information search in another
selected domain 36D,

FIG. 20 shows sequepces available when a View is closed.
Except for operations always availsble shown in FIG. 21,
the only keysirokes availabk: are All (3 (10 open 8 View) aod
All N (to begin a now View) 362. At 364 thc operaior can
choose among existing Views and at 366 the selecied View
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is made aclive. The aclive region on the display screen is 51
lo the Brst node of the first subordinale level 368 (unless
there is no subordinate node in which case the Oulcon
hecomes (he acuve region).

FIG. 21 shows sequences thal are available mgardicss
whether 4 View is oven or closed. Al test point T2 pressing
F1 18 invokes 2 telp window 374 with help in context
(Note: this is in context to the current aciive region ol Lhe
device, not io context o the View ilem relermed Lo elsewhere
in the discussion). Ar tes1 point 376 pressing F9 20 invokes
2 help menu with 12 major topics of belp sboui the device
78 Finally, pressing F10 ar 1es1 poinl 380 invokes the main
menu 12, There are six menu sekclions shown 25 I¢s) points
and sub-menus are available for each of the main meou
topis. Choosing Files 384, the available sub-menu items
depend on whelber files are apen or closed 386 and choices
available when files are open are shown 354 and choices for
when files are closed are shown 390. Choosing Edit 392, the
sub-meru items are available only if the files are open 394
and ar shown 396, Choosing Tools 398, the sub-meno items.
are always available and arc shown in FIG. 15. Chocsing
Page 404, the sub-menu itoms are available only if the files
are open 482 and are shown 484, §6. Choosing Domain 406
or Search 418, 1he sub-menu items. are availahle only if the
files are open (488 snd 412) and are shown in FIG. 25 and
FIG. 19, respectively. Pressing Esc 24 will exil Lhe main
menu 414,

FIG. 22 shows operations conlaiced under the Tools
Sub- kection. Choosing Meou 416, the can

&
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region an the device 476. If the operalor selects Knowledge
478, the Knowledge Domain wilk become the active region
on the screen (in non-contex1 mxxde) 480. If Lhe operalor
selects Just-Ask 482, 1he Ask Domain will become the active
region on the screen (in non-conlex! mode) 484. Pressing
Esc 24 will exit the main meou 486.

FIG. 27 shows operations in he Decision Suppor
Domain. Using Cirl PgDn when positioned at 8 View ilem
in the View Domain, the active region bocomes & lext line
area 10 edit or enter an alins (8 shorl form) for the Vicw item
582, Using the down arrow key 504, the active region is an
arca for the opersior o choose between associas and
multiplies 504, Using the down arrow key 508, the aclive
region is an area for (he operalor lo choose belween poditive
and negative310. Using the down arrow key 512, the active
region i8 an area [or the operalor 10 choose between not
highest and highest 514. Using the down arrow key 516, the
active region is an area for 1 operator W choose among
possible weight scitings or 1o enter x numeric weight value
using the keyboard $18. Using Curl PgUp, the active region
is rerurned 10 the View Domain 520,

Although specific embodiments of the preferred form of
the present invention bave been described herein, it will be
evident (0 1hose skilled i the arl that tbe invention finds
utility in connectivn with the development of other hicrar-
chical structures; and, further, that ibe device is a unigue
invention when considercd without the decision supporl
layer and is » unigue imvention when considered wilboul the

roassign tht key used to socess (he menu 418. Choosing
Help 420, the operator can reassign the key used lo acoess
conlext help 422, Choosing Alias 424, the operilor can
loggle a seiting (e / Talse) as 0 whether the operalof is
forced 1o assign an aliss to » View item aficr using Alt [

(insert a View item oode) 426. Choosing Dash 424, the 5

operalor can toggle a seiing (true / false) as 10 whether the
device places a dash in the alias of a View ilcm afier using
Al (insent & View iem node) 4. Choosing Associates
432, (he opemmor can oggle 2 seuing (truc / fabse) as 10
whether the operator is forced to assign associates / multi-
plies (0 a Vicw item afier using All I (insert a View item
nade) 434. Choosing Pasilive 436, the operalor can inggle a
setting (trae / False) as 10 whether the operator s force to
assign posilive / negalive 10 2 View iicm afier using Alt 1
(inser & View iem pode) 438. Choosing Weight 488, the
operalor can loggle a sctling (true / falsc) e 10 whether (he
operaior is forced 10 assign a weight 10 & View icm afler
using All | (inser a View em oode) 442. Pressing Fac 24
will exit the main meou 444. FIG. 23 shows a screcn view
of the tools menw selections 446 and shows ao icm checked

1ehece ication layer. Other varigtions may be made in
the consiruction, arrangemcnl or operation of the parts or
elements of the various embodiments disclosed herein wilh-
oul departing from the spiril and scope of (he invention as
defined in the following claims.

Whet is claimed is:

1. A computer sysiem for use by human operators, the

computer sysiem comprising:

a plurality of processors, wherein ¢ach buman operator
has comrol of one of said processors in said plurality of
PROCESSOM,

al keast onc of said processors heing conoecied 1o at keast
oo other one of saxd processors ¥ia a communications
channel,

an input/outpul device coupled wilh each of said proces-
sors for communication of signals and symbols
between said processor and a corresponding human
operator, and for co ication of co s from a
human operator and a corresponding processor,

1 memory element dedicated (o each of said processors,

a lled vocsbulary dictionary including a phunlity of

in the TRUE condition 448,

FIG. 24 shows (hree olber actions availablk when a View
is open 458, If b operator presses Al P 452, a prios
represenlation of e current domain is senl o the primer
454 If 1he: operator presses All S 436. The current contents
of the View is saved (o the dutabase on disk 458, If the
operalor presses Al O 468, the current coments of the View
s saved 10 the database on disk 462 and the current View is
clased 464

FIG. 28 shows selections within the Domain sub-menu.
FIG. 26 shows a scroen view of the domain menu selections
488 and shows the currenl Domain Lhal s scive with a
check 490. If the operntor selects Choice-View 464, the
device will generale decision support information 468, If the
operalor selects View Sel 479, lx View will become the
active region on the device' 472 II the opersior seleas
Choices 474, the Choices Domain will become the active

S

dictionary items of said controlled vocabulary dictio-
nary siored in said memory element dedicated 1o each
said processor,

a phnrality of database information Hems indexed by each
of saul dictionary ilems of said controlled vocabulary
dictionsry for esch one of said processors, whereby a
sl of said dasbase information ilems is uniguely
mdexed by each of said dictiopary ilems,

ediling clemenis adapied to receive commands from an
op and respasive to such cc ds Lo aller said
controlled vocabulary dictionary whereby dictionary
items may be edited, added, or deleted,

the cdiling elements including remote ransfer elements
adapied 1o rapamil, via said communications chappel,
changes 1o the controlled vocabulary dictionary,

iclecommunicalion processing clements responsive 1o
commands from an operator to select one of said
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database information items, indexed by a sclected one
of saud dictionary itcms, for delivery via a telecommu-
nications message with said selected dictionary irem
embedded thercin 1o a deslination selecied by said
operalor whereby said operator may deliver said data-
base informatson ilem 0 another processor,
siorage coatrol elements adapled 10 store telecommuni-
caled messages received by one of said processors as a
datsbase ioformation iem idexed by one of said
dictionary items, by matching said embedded dictio-
nary item in said message with a comesponding item in
said comirolled vocsbulary dictionary stored jo the
memory of the receiving pracessor.
2. The syssein of claim 1 wherein ssid remate transfer
elements are respunsive to commands from an operalor in
control of a selected processor W trapsmit, via said comenu-

5
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nicalions chaonel, changes 10 the controlled vocabulary
dictionary ol another processor.
3. The system of claim 1 wherein
s8id conlrolled vocabulary dictionary includes seis of
dictionary items, and
said editing elementy are adapled 10 receive commands
[fom &n aperator 1o add w or delete items from an
exisling sel of dictionary items, add a new scl of
dictionary ilems or delete an existing set of dictionary
fems.
4. The sysiem of claim t wherein
said controlled vocabulary dictonary includes a list of
purchase ilems or action ifems for marketing and sales
purposes including direc) mail and telemarketing.

LI I 3
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