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MarketingMedia Compass

O
BABY BELLS and Interactive Service Development
{
/x00800060[FDC7FD]CF(august
1995)&9950(|FDBBFD]632D609335006200DE(bells)B1
}
MEDIA PLATFORM = Interactive Networks via Telcos
ISSUE = Development of Interactive Infrastructure by Telcos
STATUS = By August 1995 the Baby Bells had back off of many of their earlier plans
to build new interactive services. The video networks were suppose to be in
million homes by this time but the plans are barely off the drawing board due to
costs, politics, and technical glitches.
Two Baby Bells scrapped applications to the FCC to erect interactive networks.
A third Bell won approval-- then quietly ditched its plans. All the Bells are more
interested in delivering unadorned cable-TV service for the next few years, then
waiting to see if the consumer will demand more.
PROJECTION = Interactive Services (video dial tone, interactive telecommunication &
video) is predicted not to reach more than one quarter of US households by 2000.
OVERVIEW = It should be noted that the FCC has demanded that the telcos specity the
technical specifications they will use when applying for licenses. This demand has
been a hindrance to the telcos who are not sure which technical platform may, be
best. New technical solutions are  being developed quarterly.
PROFITS = Local phone service provides the Bells with 90% of their profit.
COST OF INFRASTRUCTURE = According to Forrester Research it would now cost
nearly double the $1,000 per home that most Bells hope to spend to wire up
interactive fare.
One of the costliest, most time-consuming tasks is also one of the most basic.
installing new phone lines that can handle video.
BACKGROUND = More than 90% of the Bells’ 2.7 million miles of telephone lines is
antiquated copper wiring that can’t transmit large volumes of video signals.
Rewiring all of the US with fiber  optic lines would cost $120 billion.
Q

Figure 2
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/XxF9O0C[FD42FD]DD.D8.DD
Translation
Fo entertainment
0C format, i.c. a stylistic or theme

[FD42FD] amusement park, mega park, theme park
DD.D8.DD  DD.**.DD site base, D8 public

Total meaning: public site based entertainment destination in the style of
amusement park

FIGURE 3
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LANGUAGE AND METHOD FOR
CREATING, ORGANIZING, AND
RETRIEVING DATA FROM A DATABASE

MICROFICHE APPENDIX

Appendix A through G attached hereto contains a com-
puter listing on microfiche media, consisting of 2 original
fiches containing 100 frames.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
DESCRIPTION RELATIVE TO THE PRIOR ART

The present invention relates to a computer-implemented
database storage and retrieval system, and more particularly
to such a system having a meta-language interface which
mimics the structure of human languages.

We live in the information age. Information is essential
for the management of most business ventures, especially in
domains such as media and marketing. Information is nearly
worthless, however, unless it is organized in a way which
allows for simple and rapid retrieval of the desired portions
of this information. Data organized in a computer in ways
amenable to rapid and comprehensive retrieval is generally
referred to as a “database”.

Software engineers have been working on the problem of
database organization for over four decades. In general,
attempts to organize database information have met with
serious obstacles in retrieval.

A frequently expressed problem is that the data is not
stored in a way that suits the user’s needs. Furthermore, most
database systems are written in a way that requires a
computer software specialist to manages. This specialist
deals with retrieval of data by configuring a user’s request or
“query” in a way to retrieve exactly what the user is looking
for. After the data is retrieved, it must be then formatted into
a report appropriate for the end user.

One currently popular organization of data is called the
“relational database”. An “entity-relationship” model is
often used, characterizing all elements of a system as either
an entity (e.g., a person, place, or thing) or a relationship
between entities. Both entities and relationships are repre-
sented within the same “table”, which forms the basic
structure of the database. Thus, in this organization, the
database consists of a collection of such tables.

The table may be represented in a two-dimensional form,
as rows and columns. Such a form lends itself nicely to
display and manipulation on the modem computer system,
since computer users are used to dealing with such arrange-
ments in the form of “spread sheets”.

As an example, consider a model which is used to manage
a parts ordering system. The “entities” in such a system
would include both parts and orders. One table may be
constructed to show parts, and a second to show orders. A
third table may then be generated to show the “relationship™
between the parts and the orders.

Such a database model is appropriate for situations in
which the data is easily categorized into a small, finite
number of categories: parts, orders, prices, dates, etc.

However, other databases contain masses of amorphous
material which is difficult to categorize in neat, well-defined
units. Such data may be consist of newspaper or magazine
stories, memoranda, and the like. Indeed, much of the data
in an “amorphous” database may fit equally well in any
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number of different categories. Consider, for example, a
newspaper story concerning a merger between two commu-
nications companies. This story will contain a mass of data,
including, perhaps, the name of the company executives, the
products made by the companies, financial data of the
companies, regulations and political policies affecting the
companies, etc. Such an amorphous mass of data cannot be
easily categorized into neat headings, such as “orders” and
“prices”.

One approach which has been used to such masses of data
is the use of “keywords”. Such keywords must be either
assigned to the data as it is being entered, or else all the data
in the database may be considered “keywords”. In the
former case, the data must be preprocessed either by human
intervention, or by electronic screening of the data. In the
latter case, the data processing time during retrieval can be
prohibitively long.

In either case, however, the “keyword” approach has a
major disadvantage. First of all, the person retrieving the
data using the keyword approach must be very clever and
experienced to find the data he is looking for. But, more
importantly, the keyword approach will not work when
attempting to retrieve data by broad categories. Rather, the
“keyword” approach requires a rigid adherence to the exact
word or phrase appearing in the data.

To recapitulate, the desired result is to produce an orga-
nization and retrieval system whereby:

(1) training and expertise in retrieval is kept to a minimum,;
and

(2) the organization of the database lends itself to the
management of amorphous data.

Approaches to the first part of this problem include
attempts to use a natural language interface to perform
queries. This approach was discussed in an article entitled
Natural Language Interfaces: Benefits. Requirements, State
of the Art and Applications, by John L. Manferdelli, A. L.
East, October, 1987. This article describes a system in which
an English sentence is parsed into its grammatical parts, then
translated into a “representation language”. This represen-
tation language proved to be complex, and not easily under-
standable. Furthermore, customization to specific applica-
tions appeared to be difficult and time consuming.

Other approaches to the natural-language query system
include “McELI”, a program disclosed in Inside Computer
Understanding, Schank and Riesbeck, Erlbaum Press, 1981,
LIFER: A Natural Language Interface Facility, by Gary G.
Hendrix, SIGART Newsletter. Issue 61, 1977, pp. 25-26.

None of these approaches has proven successful.

The present invention solves these problems by organiz-
ing the data into data threads, each thread consisting of the
amorphous data plus an appending address code phrase at
the beginning of each data thread to assist in retrieving the
data thread.

The address code phrase characterizes the data to follow
in a hierarchical manner, starting with the most general
characteristic of the data, and descending to the most par-
ticular characteristic. The hierarchy chosen mimics a human
language, organizing the code into nouns, verbs, and other
grammatical types., wherein the nouns and verbs may have
modified forms in order to characterize the data with greater
specificity. This “meta language” is called REMDL.

In addition to the data threads, the invention comprises a
data dictionary, called the “Bible”, which contains all the
allowable terms in the REMDL language. The Bible also
contains the grammatical rules governing the REMDL lan-
guage.

The REMDL language uses basic root words consisting of
two hexadecimal characters each. These may be modified
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using two-character modifiers, into modified combined
forms. Combinations include noun declension forms, and
conjugated verb forms. The noun forms generally signify
events or objects, while verb forms generally indicate activi-
ties.

REMDL nouns include such items as:

Emergence of New Phenomena (an event)
New Correlation in the Market Place (an event)
High speed modem (an object)

Activities, as represented by verbs, include such items as
USAGE, which is represented in REMDL by the term “DC”.
Usage is a broad domain verb phraseology which may
comprise such items as:
consumer usage of media=(i.e. consumers use media)
technology usage of cross platforms=(i.c. technology uses

cross platforms)
audience usage of content=(i.e. audiences use content)

The analogy of the verb nature of these conjugated terms
may be more easily seen in the above examples using the
construction on the right-hand side of the equal signs.

REMDL also contains punctuation, much of which is
optional. This punctuation is generally for the purpose of
making the address code more legible to the human reader.
This optional punctuation is ignored by the parser.

Special operators are used to express special relationships
between the words in the REMDL sentences. And special
word types are included for exceptional cases falling outside
the normal rules of grammar.

Like all languages, the rules of grammar and vocabulary
are incorporated into the language. In the present invention,
this is done by means of the “Bible”.

The use of address codes written within the syntax rules
of the REMDL language allows the user to query a database
with as much or little specificity as desired. At the same tine,
it does not require that the body of the data itself be
organized into any particular form; it may, indeed, be
amorphous.

Finally, the use of this system allows data to be scanned
into the database, with much of the address codes being
automatically generated by the scanning process. In addition
to the address codes, the scanning process also produces
query codes corresponding to each address code. The query
code represents the most concise query syntax possible for
the corresponding address code.

The address code and query code are both referred to as
“code phrases”, and both follow the same rules of syntax in
their construction.

The data base system incorporating all of the features
recited hereinabove is referred to as “Compass”, and is the
subject of the present invention.

SUMMARY OF THE INVENTION

A general object of the current invention is to provide a
computer-implemented process for database storage and
retrieval. A specific object is to provide such a system which
is oriented to the organization of amorphous data. A further
specific object is to provide such a system which allows for
the rapid and efficient querying and retrieval of data from the
data base. Another specific object is to provide a method for
comprehensive and flexible querying of the data base.

According to one aspect of the invention, a database is
organized into data threads wherein each data thread com-
prises an address code and a data body. The address code
characterizes the data in the data body and comprises a
multiplicity of code terms organized in a hierarchical form.
Retrieval of data is accomplished by querying with a query
code made up of terms which appear in the address codes.
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According to another aspect of the invention a data
dictionary is provided which contains all the allowable terms
appearing in the address codes. The terms of the queries are
compared to the terms of the dictionary to provide error
checking and to facilitate the search.

According to yet another aspect of the invention new data
is entered into the database by means of mechanically
scanning and converting the scanned data into computer-
readable text, then creating a new data thread corresponding
to the new data. The new data is automatically searched for
key words contained in the dictionary, and when the search
produces a “hit” the new query code is appended to the
address code of the new data thread.

According to still another aspect of the invention the
hierarchy of the address code comprises noun, verbs, rep-
resenting events and actions. The nouns comprise root terms
and one or more root modifiers which form complex
extended noun forms called declensions. In a similar
manner, the verbs comprise root terms and one or more root
modifiers which form complex verb forms called conjuga-
tions.

According to a final aspect of the invention a syntax is
provided for signifying that the order of the terms in the
address codes are significant.

BRIEF DESCRIPTION OF THE DRAWINGS

These, and further features of the invention, may be better
understood with reference to the accompanying specifica-
tion and drawings depicting the preferred embodiment, in
which:

FIG. 1 depicts a sample tree-structured hierarchy.

FIG. 2 depicts an actual data thread from a Compass data
base.

FIG. 3 depicts an actual address code from a Compass
database, with annotations.

FIG. 4 is a flow chart showing how the Compass database
is queried.

FIG. 5 depicts the organization of the Compass query
system.

FIG. 6 depicts the organization of the automatic scanning
of data into the Compass system.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A Sample Hierarchy

Before discussing the details of the preferred
embodiment, a simple example of a hierarchical structure is
described. This example hierarchy is not the actual one
chosen for use in the present invention, but is used for
illustrative purposes.

Consider a data-base entry which contains a volume of
textual information which relates to “Siamese cats”
“Siamese cats” can be considered as belonging to a
hierarchy, as shown in FIG. 1. “Siamese Cats” 8 belongs to
the more general group “cats” 6, which may contain, in
addition to “Siamese cats”, “Burmese cats”, “Persian cats”
10, “Alley cats” 12, etc. “Cats”, in turn, belongs to the group
“mamnmals” 4, which may contain, in addition to “cats”,
“dogs” 14, “rats” 16, etc. The position of “Siamese cats™ in
a hierarchy of this kind may be visualized by the tree-shaped
structure shown in FIG. 1.

In FIG. 1 the term “animals” 2 is called the “root” of the
tree, while the other terms occupy the branches of the tree.
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The root is considered the “highest” level of the tree, and one
“descends” from the root down the branches. Thus, in FIG.
1 “animal” stands at the highest level of the hierarchy, which
is also the broadest level, including, as it does, all of the
lower levels of the hierarchy. That is to say, everything
which exists in this hierarchy is an animal.

USE OF A HIERARCHICAL ADDRESS CODE

Suppose that we are seeking to organize amorphous data
containing information about Siamese Cats to the data base
using the system disclosed by the invention. To the front of
the textual information relating to Siamese cats, we may
append an address code phrase as follows:

{start phrase code}[Animals[Mammals][Cats][Siamese Cats]{end
phrase code}

We can now define this entry as a “data thread”, which
comprises the following:
Start Data Thread Code
Address Code Phrase
Textual Data
End Data Thread Code

Now if we wish to query the data base which comprises
entries like the above, we do so by comparing the entries in
the address code phrase to the desired item. We can, for
example, query the data base for mammals, and we will
retrieve the above entry, as well as all other entries which
contain the term “mammals” in the address code. On the
other hand, we may query the data base using the term
“Siamese cats”, and we will retrieve the above entry, but no
other entries except those that contain “Siamese cats” in the
address code.

The process may be visualized by considering the tree of
FIG. 1 as a group of data paths. We may consider a path
starting at Siamese Cats 8 and ascending toward the root
(Animals 2). All the data on that path relates to Siamese
Cats. However, we may choose to enter the tree at different
points along that path, depending upon what level of infor-
mation we desire.

Now suppose that we wish to query the data base for
“Siamese cats”. A query code containing the expression
“Siamese cats” will retrieve the thread desired. On the other
hand, so will a query which contains the expression “Ani-
mals”. Thus, the hierarchical address code allows us to query
the database with as little or as much specificity as desired.

QUASI LANGUAGE AS A HIERARCHY

In order to give this concept more power and flexibility,
the address-code scheme has been configured into a human-
language-like structure, or Quasi-language, REMDL.
Entries into the address code must be part of a group
comprising the dictionary of allowable terms. The relation
between these terms forms the grammatical structure of the
language, and this grammar is governed by a finite set of
grammatical rules, similar to the structure of a human
language.

The REMDL language uses basic root words consisting of
two hexadecimal characters each. These may be modified
using two-character modifiers, into modified combined
forms. Combinations include noun declension forms, and
conjugated verb forms. The noun forms generally signify
events, while verb forms generally indicate activities.

The noun declension and verb conjugation forms may be
exemplifies by the
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[Animals][Mammals][Cats][Siamese Cats]

paradigm, discussed above. In the REMDL forms, a noun
declension may be organized as

[Noun root][noun modifier][second noun modifier]

Verb conjugations are similar, but signify that the data
contains time-varying characteristics. Note that by charac-
terizing data using both nouns and verbs it is possible to
query the database for not only events, but for the time-
varying characteristics of the events as well.

AN ACTUAL DATA THREAD EXAMPLE

In the first preferred embodiment the data is organized
into blocks of information called threads. An actual, typical
thread is shown in FIG. 2.

Referring now to FIG. 2, the thread begins with a heading,
in this case “Marketing Media Compass”. Following the title
is the start character, the symbol ¢, and at the end is the end
character, Q. The start and end characters delineated the data
thread, and everything between the start character and end
character is processed during a query operation.

Following the start character is the title, in this case
“BABY BELLS and Interactive Service Development”.

Next is the address code. The left curly brace {acts as a
start character for the address code, and the right curly
brace} is an end character. Between the start and end
characters is the address code itself.

Following the address code is the body of the data. In the
preferred embodiment the body is separated into parts called
Segments, and each Segment is prefaced by a Body Tag.
These Body Tags are used to further qualify the data, and are
in human-readable form. Each body tag begins a new line,
is in capital letters, and is followed by =(an equal sign).

The address code is used to further characterize the data
for use in later query operations. A sample of an actual
address code is shown in FIG. 3.

The address code always begins with

X

it may run for more than one line, and end-of-line characters
are ignored. The address code is in polar hexadecimal
format, is organized into code fragments, and the order of
the fragments is significant. The structure of the address
codes, and the rules for its construction are intrinsic to the
REMDL language.

REMDL fragments, or “terms” are generally two charac-
ters in length. REMDL code may contain punctuation to
separate fragments. As in the English language, containing
such punctuation as commas, periods, etc., REMDL punc-
tuation contains little information, but is used to clarify or
accentuate the existing information. Thus, an English sen-
tence in which required commas are omitted can usually be
understood, but often requires additional effort. Likewise,
REMDL punctuation simply makes REMDL more easily
readable by humans. However, in the machine processing of
REMDL address codes the punctuation is ignored.

REMDL punctuation includes the following: square
brackets [and], which are used in conjunction with extension
codes; parentheses (and), which are used to delineate literal
strings; and periods.
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