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REISSUE APPLICATION FEE Attorney Docket No. _83145
TRANSMITTAL FORM
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Claims Number Filed in (3) Large Entity
in Patent Reissue Number
Application Extra
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(A) oot (B) 18-20= 0 x 18= g
© | g (D) 2-3= 13 x 84= g
N BASIC FEE $700.00
TOTAL FEE $700.00)

Claims as Amended - Part 2
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Claims Highest Number | Number Extra
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Amendment For
Rate | Fee
Total . _ -
Claims 18 0 x 18= $
Indep. ) * - vk kR
Claims 2 0 x84= |3
TOTAL ADDITIONAL FEE Gree
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** If the “Highest Number of Total Claims Previously Paid For” is less than 20, Write “20" in this space.
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**** “Highest Number of Independent Claims Previously Paid For” or Number of Independent Claims

in Patent (C).
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37 CFR 1.16 or 1.17 which may be required, or credit any overpayment to

Deposit Account No. 01-0484.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

‘Attny. Docket No.
83145

In re Patent Application of:
DOKTOR

Serial No. NOT YET ASSIGNED
Filing Date: HEREWITH
For: EASILY EXPANDABLE DATA

PROCESSING SYSTEM AND METHOD)
)

)
)
)
)
)
)
)
)

TRANSMITTAL OF FORMAL DRAWINGS

Commissioner of Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Enclosed are nineteen (19) sheets of formal drawings filed concurrently with

the above identified patent application.

Respectfully submitted,
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DAVID L. STEWART

Reg. No. 37,578
27975
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EASILY EXPANDABLE DATA PROCESSING
SYSTEM AND METHOD

This applicationis a continuation of application Ser. No.

. 08/439,207? filed May 11, 1995, now U.S. Pat No.'5.6

75,
779, which 1s a divisional of Ser. No. [08/083,3611 08/083 861,

2

positioned such that each card is directly adjacent to no more
than two others (for each typical examination there is a
preceding card, the card under examination and a following
card in the stack). On the front surface of each index card a

5 librarian enters, in left to right sequence; the last name of an

filed Jun. 28, 1993, now [issued;] U.S. Pat. No. 5.604.899, which,

- issued on Feb. 18, 1997, which is a continuation of Ser. No.

07/526,424, filed May 21, 1990, now abandoned.

BACKGROUND OF THE INVENTION

Cross Reference to Microfiche Appendix

This application includes & plurality of computer program
Listings (modnles) in the form of a Microfiche Appendix
which is being filed concurrently herewith as 1162 frames
(uot counting target and title frames) distributed over 20
sheets of microfiche in accordance with 37 C.ER. § 1.96.
The disclosed computer program listings are incorporated
into this specification by reference but it should be noted that
the source code “and/or the resultant object code of the
disclosed program modules are subject to copyright protec-
tion. The copyright owner has no-objection to the facsimile
reproduction by anyone of the patent document (or the

" patent disclosure as it appears in the files or records of the
- US. Patent and Trademark Office) for the sole purpose of

studying the disclosure but otherwise reserves all other
rights to the disclosed computer program modules including
the right to reproduce said computer program modules in
machine-executable form.

Field of Invention

The present invention relates generally to computer data-
base management systems and more specifically to appara-
tus and methods for modifying and searching through large
scale databases at high speed. oo

Description of Related Art .

Modermn computer systems are capable of storing volumi-
rors amounts of information in bulk storage means such as
magnetic disk banks. The volume of stored information can
be many times that of the textual information stored in a
conventional encyclopedia or in the telephone directory of a
large city. Moreover, modern computer systems can- sift
through the contents of their bulk storage means at

.extremely high speed, accessing as many as one million

bytes of information or more per second (a byte is a string
of eight bits, equivalent to approximately one character of
text in layman’s terms). Despite this capability, it may take
an undesirably long time (ie., hours or days) to retrieve
desired pieces of information. In commercial settings such
as financial data storage facilities, there will be literally
billions of pieces of infortnation that could be sifted through
before the right one or more pieces of information are found.
Thus, even at speeds of ope million examinations per
second, it can take thousands of seconds (many hours) to
retrieve a desired piece of information. Efficient organiza-
tion of the stored information is needed in order to minimize
retrieval time. ‘

The methods by which pieces of information are orga-
nized within 2 computer, searched through or reorganized,

.often parallel techoiques used by older types of manual

information processing systems. A well known example of
a manual system is the index card catalog found in public
Iibraries. Such a card catalog consists of a large number of
uniformly dimensioned paper cards which are senally
stacked in ope or more trays. The cards are physically
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author, the first name of the author, the title of 2 single book
which the author wrote and a shelf number indicating the
physical location within the library where the one book may
be found. Each of these four entries may be referred to as 2
“column” entry. Sufficient surface area must be zvailable on
each card- to contain the largest of conceivable entries.

After the entries are made, the index cards are stacked one
after the next in alphabetical order, according to the author’s
last name and then according to the author’s first name and
then by title. This defines a “key-sequenced” type of data-
base whose primary sort key is the author’s name. The
examination position of each card is defined relative to the
contents of preceding and following cards in the stack. That
is, when cards are examined, each intermediate card is
examined immediately after ifs.alphabetically preceding
card and immediately before its alphabetically succeeding
card. When a new book is acquired, the key-sequenced
database is easily “updated” by inserting a new card between
two previously created cards. Similarly, if 2 book is removed
from the collection, its card is simply pulled from the card
stack to reflect the change.

If a library user has an inquiry respecting the location of
a particular book or the titles of several books written by a
named author, the librarian may quickly search through the
alphabetically ordered set of index cards and retrieve the
requested information. However, if a library user has an
Inquiry which is not keyed to an author’s name, the search
and refrieval process can require substantially roore tire; the
wOorst case scenario being that for each inquiry the libratian
has to physically sift through and examine each card in the
entire catalog. As an example of such a scenario, suppose
that an inquiring reader asks for all books in the library
where the author’s first name is John and the title of the book
contains the word “neighbor” or a synonym thereof.
Although it is conceptually possible to answer this inquiry
using the information within the catalog, the time for such
a search may be impractically 1ong, and hence, while the
information is theoretically available, it is not realisticall
accessible. :

To handle the more common types of inquiries, libraries
often keep redundant sets of index cards. One set of cards is
sorted according to author names and another set is sorted
according to the subject matter of each book. This form of - -
redundant storage is disadvantageous because the size of the
card catalog is doubled and hence, the cost of information
storage is doubled. Also, because two index cards must be
generated for each new book added to the collection the cost
of updating the catalog is also doubled.

The size of a library collection tends to grow over time as
more and more books are acquired. During the same time,
more and more index cards are added to the catalog. The
resulting stack of cards, which may be viewed as a kind of
“database”, therefore grows both in size and in worth. The
“worth” of the card-based system may be defined in part as
the accumulated cost of all work that is expended in creating

" each new index card and in inserting the card into am

appropriate spot in the stack.

As time- goes by, not only does the worth and sizs of the
database grow, but new fechnologies, new rules, new
services, elc., begin to emerge and the information require-
ments placed on the system chanoe. Some of these chanoag
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