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(54) Title: IMPROVED RESEARCH APPARATUS

(57) Abstract

Research apparatus for performing research
on books stored (119) either locally on magnetic
(109) or optical (111) media or remotely in an on-
line data base (117). A user of the research appara-
tus performs research in a project whose state is au-
tomatically saved on non-volatile storage, permit-
ting a user to suspend and resume work on the pro-
ject.. The project state includes a list of the books
being used by the project and for each book, the
last location read and the last query executed on
the book, and when the selection is made, the re-
search apparatus automatically displays (105) text
from the current book which contains the last loca-
tion read. If there was a query active, the research
apparatus automatically re-executes the query. If
the current book is stored on an on-line data base,
the research apparatus automatically establishes a
connection with the on-line data base.
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IMPROVED RESEARCH APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention disclosed in this application relates to
computerized systems for accessing information and more
particularly to computerized systems for performing

research on a body of literature.

2. Description of the Prior Art

The development of random—access mass storage devices for
use in computer systems was quickly follpwed by the
development of data base systems which permitted the
computer to quickly access information stored in the mass
storage devices by means of keys identifying the records
in which the information was stored. Query languages in
such systems permitted users to specify a subset of the
information contained in the data base by specifying one
or more keys and operators on the keys. In response to
such a specification, the data base system output all
records which satisfied the specification. As the cost of

mass storage and memory decreased and the power of
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processors increased, full text retrieval systems were
developed in which the data base consisted of text and
every word of the text could serve potentially as a key.
The query languages in such systems permitted users to
specify queries by means of the words in the text and
operators which included not only the operators of older
data base systems, but also operators specifying
information such as the proximity to each other in the

text of the words used in the query.

The first full-text retrieval systems were difficult and
expensive to use, and were consequently employed
principally by specialists such as reference librarians.
Moreover, the cost of mass storage was still high enough
that individual researchers could not afford enough mass
storage to store large text data bases. The full-text
retrieval systems thus generally featured large central
data bases to which users could gain access by means of
telephone lines. As expensive and difficult to use as
they were, the first full-text retrieval systems proved so
valuable that improved full-text retrieval systems were
developed which were designed specifically for use by
professionals such as doctors and lawyers rather than

librarians.
An example of such a full-text retrieval system is the

WESTLAW(TM) system, developed by West Publishing Company,

St. Paul Minnesota. WESTLAW is an interactive full-text
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retrieval system for performing legal research on a large
on-line data base of legal documents such as cases and
statutes. Users of the system have terminals or personal
computers which are connected by telephone to the on-line
data base. The user performs research by inputting short
commands and queries from his terminal to Westlaw. By
means of commands, he specifies a part of the data base
such as a reporter for cases decided by a given group of
courts. Having done this, he composes a query to be run
on the reporter. The system runs the query and makes a
list of cases from the reporter which satisfy the query.
The list is ordered by the number of times the query is
satisfied in the case. The user may access the text of
the cases by moving from one location at which the query
term appears to the next or by selecting a case from the
list and reading that case. Once the user is reading the
text of a case, he may move forward or backward from one

* page to the next. By running a query, reading cases which
satisfy the query, using what he learns to refine the
query, and running the refined query, the user can define
a subset of cases which are exactly "on point" for the
legal question he is researching. The user can command
WESTLAW to provide part of all of the text of particularly
interesting cases, and WESTLAW will send the cases via the

telephone line for print out at the user's printer.

While systems such as WESTLAW were successful, the need

for telephone-line access to a central data base and the

SUBSTITUTE SHEET



WO 89/08299 PCT/US89/00754

—4-
need to memorize commands limited their use. For example,
WESTLAW was typically used by research paralegals in large
law firms and not by lawyers themselves. These drawbacks
were overcome by two developments: powerful personal
computers became available at prices which any individual ¥
professional practitioner could afford, and CD-ROM optical
disks enormously reduced the cost of read—-only mass
storage. The power of the personal computers permitted
better user interfaces to the full text retrieval
systems. The CD-ROM disks made text data bases cheaper
than books. Every professional user could afford to
acquire CD-ROM disks with the information necessary in his
field, and the central data bases were now required only
for information too recent to be published on a CD-ROM
disk. CD-ROM based research systems for personal
computers aépeared which could be used in the same fashion

- as WESTLAW, and had such additional features as improved
user interfaces employing menus or function keys,
"following" a reference embedded in one text to its
location in another, output from the optical disks to
documents, spreadsheets, or "notepads", and commands
permitting users to save the present "state" of a research
project so that work could be continued at that point ’
later on. Examples of such CD-ROM based research systems i
for personal computers include Silversmith, manufactured
by Taunton Engineering, Inc., Billerica, MA, and Research
Retrieval and Data Base System, manufactured by TMS, Inc.,

Stillwater, Oklahoma.
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While the CD-ROM based research systems for personal
computers overcome many of the cost and ease-of-use
difficulties of the on-line research systems, problems
remain. Among them are the following: Professionél
researchers typically do :esearch on several projects at
once; present research systems do not accommodate that
mode of work. Professional researchers are also typically
able to define useful subsets of all of the information in
the data base before they begin researching; present
systems do not permit him such a definition. Different
kinds of research may be more convenient if the same
information can be presented in different orders; present
systems present the information in a single order.

Present systems permit the user to save what he perceives
as significant state, but users often fail to save what
turns out later to be important. Present systems further
cannot tailor the manner in which an embedded
cross-reference is followed torthe user's environment and °
cannot associate othef information which might be valuable
to the user of a document with the document. Present
systems further do not permit a user to both locate
informatioh and work on it within the research system.
Moreover, even with the improvements resulting from the
availability of personal computers and optical disks, the
user interface of present research systems often makes the
transition from book-oriented to electronic research more
difficult than necessary. It 1s an object of the

invention disclosed in this application to provide an
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improved research system which solves these and other

problems of present research systems.

SUMMARY OF THE INVENTION ¥

The present application discloses apparatus for performing
research upon books. The apparatus includes non-volatile
storage, a display, an input'device, and a processor
coupled to the non-volatile storage, the display, and the
input device. The non-volatile storage includes readable
storage for storing the books and readable and writaple
storage for'storing project state for one or more research
state further includes desk top information for each of
the books currently being used in a project. Information
from the desk top information for a book includes the
book's title, the last location accessed in the book, the
last query executed for the book, and the number of
documents in the book which satisfied the query. The
research apparatus displays this information on the
display in response to an input from the input means. The
display further indicates which of the books selected for

the project is the current book. In response to another ’

—

projects being performed on the research apparatus. The

~i

state for each project includes an indicator of a current
book and an indicator of a location in the text of the
current book. The display displays a visual

representation of a portion of the text of a stored book.
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The input device receives inputs from a user of thg
research apparatus. The processor means responds to an
input from the input device which indicates resumption of
work on a given project and to an input from the input
device which indicates the display of text on the display
device by automatically displaying a visual representation
of a portion of the text of the book specified by the

current book indicator which contains the location

specified by the location indicator.

In other aspects of the research apparatus, the process
input from the input means, the user can select one of the
books as the current book. Thereupon, the processing
means causes the display to display a portion of the text

of the new current book which includes the last location

accessed.

The non-volatile storage may be either local storage which
is directly accessible to thé processor or remote storage
which is accessible by means of a communications link.
When a book in remote storage is selected by a project as
the current book, the processor automatically accesses

that book by means of the communication link.

The research apparatus further includes library
information for each book presently accessible to the
research apparatus. A user working on a project may

select a book to be used in his project by means of an
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input to which the processing means responds by using
information from the library information for the book to

make the desk top information for the book.

The book storage further includes an ordered document list
for each stored book which specifies documents in the
stored book. The processor responds to an input from the
input means by displaying a portion of the document list
for the current book. Moreover, when the processor is
displaying a portion of the current book, the processor
responds to inputs indicating movements in the current
book which are relative to the current location but which
are outside the document containing the current location
by moving to the relative location as determined by the
order of the documents in the document list. In some
cases, the book storage includes specifiers for one or
more alternate orders for the document list. The
processor responds to a user input selecting one of the
alternate orders by displaying the document liét and

moving in the book as specified by the alternate order.

The book storage for some books further contains search
information for the book which can be used to run a query
on the book. When a user inputs a query to the research
apparatus, the processing means executes the query on the
search information and makes a subset document list of
documents which has the same order as the document list,

but contains only those documents which satisfy the
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query. The subset document list may be displayed in the
same manner as the document list and governs relative

movement in the displayed text of the current book in the

same fashion.

Whenever a query is executed for a project, the processor
automatically adds the text of the executed query to the
project state. In response to an input from the user, the
processor causes the display to display the queries
executed thus far. If the user selects one of the
queries, the processor causes the display to display the
selected query and edit the query in response to further
user inputs. In response to another input, the processor
executes the edited query. Additionally, the book storage
may further include a published query list of qﬁeries for
a book. The published query list is provided by the
publisher of the book. The list may be displayed and a
query selected therefrom and edited as just described for

the queries belonging to project state.

Whenever the display is displaying text from a book and a
user provides an input which does not specify a location
in a book relative to the current location, the processor
automatically pushes state needed to restore the display
at the current location onto a stack in the project
state. In response to another input, the processor pops
the state on the top of the stack and uses the popped

state to restore the display.
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The project state further includes a notebook which
contains information in an editable format. In response
to an input, the processor displays the notebook, and by
providing other inputs, the user can copy text from a book

to the notebook and edit the contents of the notebook.

In conclusion, a book may contain a reference to
information at another location in that book or another
book. Each reference includes one or more location
specifiers specifying a book and a location for the
information in the book. When the processor is displaying
the text of a book and an input specifies that references
are to be displayed, the processor indicates iﬁ the
display which text has references. 1In response to another
input, the processor displays the referenced information.
It does so by first determining whether any location
specifier indicates that the information is located in the
current book. If so, it displays that location in the
current book. If ﬁot, it determines whether any location
specifier indicates that the information is located in a
book for which there is desk top information. If it is,
the processor makes that book the current book and
displays the location. 1If not, the processor determines
whether any location spécifier specifies that the
information is located in a book for which there is
library information. If there is, the processor makes
desk top information for the book, makes the book the

current book, and displays the location. Moreover, if the
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processor has a choice between a location specifier
specifying a local book and one specifying a remote book,
the processor makes the local book thé current book and

displays the text of that book.

It is thus an object of the invention to provide an

improved research apparatus.

It is another object of the invention to provide research
apparatus in which research may be easily performed for

different projects.

It is a further object of the present invention to
provide research apparatus which automatically maintains

certain state for each project.

It is another object of the present invention to provide
research apparatus which permits a user to perform

research on both local and remote books.

It is a still further object of the present invention to
provide research apparatus permitting viewing of documents

in different orders.

Other objects and advantages of the present invention will
be understood by those of ordinary skill in the art after
referring to the detailed description of a preferred

embodiment and the drawing, wherein:
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BRIEF DESCRIPTION OF THE DRAWINGS
is an overview of the hardware of the present

invention;

is a state diagram which is a functional

overview of the present invention;

shows the function and navigation keys in the

present invention;

is the command bar and pull-down menu which

appears in response to the MENU key:;

shows screens for the entry state;

shows screens for the utility state;

shows screens for the utility state;

shows substates of the list managers state;

shows screens for the project list manager state;

shows screens for the desk top list manager

state;

shows the screen for the library list manager

state;
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shows the screen for the document list manager

state;

shows screens in the bookview state;

shows screens in the bookview state;

shows screens in the bookview state;

shows screens in the query manager state;

shows screens in the query manager state;

shows the screen for the notebook manager state;

shows the top-level structure of the programs

for the invention;

shows the structure of list manager low-level

routines;

is an overview of the contents of an optical

disk used in the invention;
is a detail of view files in the optical disk;

is an overview of the documents file in the

optical disk;
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Fig. 24 1is a detail of the document text in the optical

disk; and

Fig. 25 is a detail of the per-project CBAM lists in a

preferred embodiment.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

The following Detailed Description of a Preferred
Embodiment will first describe the hardware environment in
which the preferred embodiment of the professional
research system operates, and will then provide a
functional overview of the professional research system, a
detailed description of the user interface to the
professional research system, and a detailed description
of the implementation of the professional research

system.

1. The Hardware Environment -- Fig. 1

The hardware environment in which a preferred embodiment
of the professional research system operates is shown in
Figure 1. The primary components of the environment are
personal computer (PC) 101, terminal (TERM) 103, magnetic
disk drive (MDD) 109, optical disk drive (ODD) 111, modem

113, communications link (COM LINK) 115, and on-line data
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base (OLDB) 117. Personal computer 101 may be any
computer. In a preferred embodiment, personal computer
101 is one of the class of personal computers which are
adapted to execute the MSDOS operating system, for
example, the PC 240, 280, and 380 computers manufactured

by Wang Laboratories, Inc.

Personal computer 101 has two main components, memory
(MEM) 102, in which data and programs are stored, and
processing unit (PU) 100, which executes the programs and
operates on the data in accordance therewith. The user
interface to personal computer 101 is provided by terminal
103, which has a display (DISP) 105 and a keyboard'(KB)
107. Display 105 operates under control of PU 100 to
display data output from memory 102. The user of personal
computer 101 may input data to personal computer 101 by
means of keyboard 107. In the preferred embodiment, the
user controls the professional research system by
responding to information on display 105 by inputting
keystrokes from KB 107 to indicate what the professional
research system is to do next. In other embodiments,
inputs may come from a pointing device such as a mouse in

addition to keyboard 107.

In the professional research system's environment,
personal computer 101 is equipped with data storage and
communications peripherals. Additionally, personal

computer 101 may be equipped with a printer and a floppy
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disk drive (not shown). The data storage peripherals
include magnetic disk drive 109, on which data is stored
on a magnetic medium, and optical disk drive 111, on which
data is stored on an optical medium. Magnetic disk drive
109 is - supplied as part of the Wang personal computers

| employed in a preferred embodiment and optical disk drive
111 in a preferred embodiment is manufactured by Toshiba.
In both drives, the data is stored in files, and data is
accessed by accessing the file which contains it. The
data stored on magnetic disk drive 109 is readable and
writable, i.e., personal computer 101 may both read and
modify the data. The data stored on optical disk drive
111 is read only, i.e., personal computer 101 may read it

but not modify it.

The communications peripheral is modem 113, by means of

~ which personal computer 101 méy exchange data over a
communications lihk such as a telephone line ‘with another
computet éystem. In the preferred embodiment, the other
computer system has an on line data base 117, and personal
computer 101 may read items from on line data base 117 via
com link 115. In the presently preferred embodiment,
optical disk drive 111 and on line data base 117 together
make up book storage 119 and contain the read-only books
accessed by the professional research system. Book
storage 119 is further divided into local book storage
121, made up of optical disk drive 111, and remote book

storage 123, made up of on line data base 117 and the
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communications equipment required to access it remotely.
Other embodiments may permit users to make their own
books, and these user books would be stored on writable
media such as magnetic disk drive 109. Magnetic disk
drive 109 further serves as user storage (US) 125. As
such, it contains the lists the user employs to select

documents from books and the user's notebook.

As will be apparent from the following discussion, user
storage 125 and book storage 119 may be implemented by any
combination of local and remote devices and read-write,
read only, or write once-read many media which provides
the functionality required by the professional research

system.

2. Functional Overview of the Professional Research

System: Fig. 2

Figure 2 presents a functional overview of the
professional research system. The professional research
system appears to its users as a set of states. The state
that the user is presently in determines what operations
he can perform. The performance of an operation has as a
state transition as its result. The state transition may
be to another state or to the same state. In Fig. 2,
states are represented by circles and transitions between

states by curved arrows. An arrow which returns to the
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state it left indicates a transition to the same state.
In the professional research system, different types of
reference information and user information are associated
with different states. Reference information 233 is
represented by oblongs with curved ends; user information
235 is represented by squares. Straight arrows connecting
reference iﬁformation 233 or user information 235 to a
state indicate the flow of data between the information
and the state. The direction of the arrow indicates

- whether the state merely reads the information, merely

writes the information, or does both.

The functional overview of Fig. 2 is related to the
hardware environment of Fig. 1 as follows: there is
associated with each state one or more screens which are
displayed on DISP 105. By inputting keystrokes from KB
107 in response to the screen, the user causes personal
computer 101 to execute a program which carries out the
transition to the next state. Transitions may be brought
about by depressing program function keys as specified in
the screen, by selecting items from lists, by selecting
from pull down menus which appear in response to a MENU
key, or by filling in fields in the screen and striking an
EXECUTE key. 1In a preferred embodiment, reference
information 233 is read-only information which is provided
by a publisher to the user of the professional research
system. Reference information 233 resides on optical disk

drive 111 or 1is retrieved from on-line data base 117.
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User information 235 is information such as document lists,
queries, and a notebook which the user employs to perform
research on the reference information. As is implied from
the above, user information 235 is writable and is stored
on magnetic disk drive 109. In other embodiments, users
may be able to define their own reference information 233.
Such user-defined reference information would be stored on
media which were at least write once and the professional

research system would include devices for reading and

writing such media.

In a presently-preferred embodiment, the following
reference information 235 may be obtained from reference
sources such as the optical disks used in optical disc

drive 111 or on-line data base 117:

Reference Text (RT) 225, which is the text of
the reference books available from the
reference source.

Reference library list (RLL) 233, which is a
catalog of the reference books available from
the source.

Reference document list (RDL) 208, which is'a
catalog of the documents which make up the
books in the source A document is a
publisher-defined subdivision of a book such
as an article, a chapter, or in the case of
legal reporters, a case.

Reference search information (RSI) 223, which
is the information which the query portion of
the professional research system uses to
search the text in reference text 225.

Reference query list (RQL) 227, which is a

list of queries provided by the publisher of
the reference source for use in researching
the source. Not every reference source will
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have a reference query list.

The user information includes information which the user
derives from the reference information, information which
is provided entirely by the user, and information which is

a combination of both:

Library list (LL) 205 is a list derived from
reference library lists 202 of reference
sources accessible to the professional
research system which has entries for all
books currently available to users of the
professional research system. An entry for a
book on the list contains all of the
information required by the professional
research system to access the book.

Project list (PROJL) 205 lists all of the
research projects currently in progress on the
professional research system. All research
done on the professional research system is
carried out within a project. Each project
has its own list of books, lists of documents,
list of queries, and notebook.

Desk top list (DTL) 211 for each project lists
the books from library list 205 which are
currently being used by the project.
Information for a project's DTL 211 comes from
library list 205. A user of the professional
research system selects a single book from
desk top list 211 as the current book.

Full document 1list (FDL) 213 for each project
is a list of all of the documents in the
current book. The information in FDL 213
comes from RDL 208 for the book.

Subset Document List (SDL) 217 for each
project is a list of documents which satisfy a
query run on the current book. The list is
made by omitting the documents from FDL 213
which do not satisfy the query but otherwise
keeping the documents in the same order as on
FDL 213.

Published query list (PUBQL) 220 for each
project is a list of queries provided by the
publisher for the current book. The queries
are obtained from reference query list 207.
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If there are no published queries, this list
will not exist.

Project query list (PQL) 221 for each project

is a list of queries used thus far in the

project. The queries are made by the user,

but the user may run or modify a query from

published query list 220. The gqueries are run

using the information in reference search

information 223.

Notebook (NB) 229 for each project is a word

processing document in which a user can write

notes or to which the user can copy portions

of the text of a document. Notebook 229 can

further be edited or copied like any other

word processing document.
In the presently-preferred embodiment, library list 205
for books in local book storage 1210 project list 209,
desk.top lists 211, and project query lists 221 all
contain information which is particular to a given
professional research system or project and is retained
from one use of the professional research system to the
next. In particular, the desk top list 211 and project .
query list 221 for a project contain project state which
is automatically saved by the professional research system
when a user ceases work on a project and is automatically
restored by the professional research system when the user
resumes work on a project. A user of the professional
resegrch system may thus cease work on a project and later
resume work at exactly the point at which he left off

work.

Since library list 205, project list 209, desk top lists
211, and project query lists 221 must be both non-volatile

and easily accessible, they are maintained in a preferred
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embodiment in CBAM (compressed B-tree access method) files
on magnetic disk drive 109. Each entry in a list is a
record in the list's CBAM file, and mappings and inverted
lists in the file permit rapid accesses to the entries by

means of various keys.

Other lists are generated as needed and maintained in
buffers in memory 102. Included in these lists are
library lists 205 for books in remote book storage 123 and
full document 1i$t 213, subset document list 217, and
published query list 220 for the current book. Library
lists 205 for remote books are generated when the user
selects an on-line library from information in on-line
data base 117. Full document list 213 and subset document
list 217 are generated when needed for the current book
using reference document list 208 for the current book and
information in the current book's desk top list entry
which specifies the last query run on the book. Published
query list 220 is generated when needed from reference
document list 208. In other embodiments, these lists,
too, may be maintained in files in magnetic disk drive

109,
The states are the following:

ENTRY 201 is the first state entered from
MSDOS. From there, the user may transition to
UTIL 203 or LMS 207.

Utilities (UTIL) 203 is the state entered by a
user who wishes to add a book to library list
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205 or redefine the manner in which personal
computer 101 may be connected to on-line data
base 227.

List manager state (LMS) 201 is the state
entered by a user who wishes to use the user
lists to add or select a project from project
list 209, add a book from library list 205 to
desk top list 211, select a current book from
desk top list 211, or select a document from
full document list 213 for the current book.

Query manager (QM) state 215 is the state a
user enters who wishes to run a query on the
current book. The user may select a query
from project query list 221, modify a selected
query, or make a new query. When the
specified query is run, the documents which
satisfy the query are listed in subset
document list 217.

Bookview (BV) state 219 is the state a user
enters who wishes to read the text of a
current document selected from full document
list 213 or subset document list 217. The
user may move forward and backward in the
selected document at will, may move from one
location which satisfies a query to the next,
and may move from one appearance of a term to
the next. The user may also move forward to
the next document or backward to the preceding
document in the list from which the current
document was selected. Further, the user may
copy a portion of the current document to
notebook 229.

Notebook manager (NM) state 231 is the state é

user enters who wishes to work on notebook

229,
As may be seen from Fig. 2, transitions are possible
between ENTRY 201 and UTIL 203 or LMS 207, between LMS 207
and QM 215 or BV 219, and between QM 215 and BV 219.
Additionally, transitions are possible between LMS 207, QM
215, or BV 219 and NM 231 and from any state to MSDOS.
Two keys may be used for transitions in any state: the
professional research system responds to the CANCEL key by

going back to the state which preceded the present state
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and to the EXIT key by returning to ENTRY state 201.

3. Overview of Operation of the Professional Research

System

»

The following example of how a user might operate the
professional research system presumes that the user has
already established a project and selected books for it.
When the user enters the ENTRY state from MSDOS, he can go
to utilities state 203 or list manager state 207.
Presuming the latter case, in list manager state 207, the
user is presented with a display on display 105 of the
list of projects presently stored in project list 209.

The user selects one of the projects, and in response to
that selection, the user is presented with a display of
current desk top list 211 for the project. The user
selects one of the books from current desk top list 211 as
the current book and in response to the selection, the
professional research system enters bookview state 219 and
displays the last location read in the book. If the user
wishes to select a different document, he specifies that
he wishes to view full document list 211 for the current
book. When he selects a document from that list, the #
professional research system enters bookview state 219 and
displays the first page of the selected document. From

desk top list 211 or bookview state 219, the user can

enter query manager 215 and compose a query which query

manager 215 runs using reference search information 223
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for the current book to produce subset document list 217
consisting of documents from the book which satisfy the
query. A document may be selected from subset document
list 217 as described for full document list 213, but in
this case, when bookview state 219 is entered, bookview
state 219 displays the first place in the selected

document at which the query is satisfied.

Once the user is in bookview state 219, he can use‘keys on
KB 107 to navigate in the displayed text. Kinds of
navigation include browsing by reading preceding or
following pages, going to pages which may be specified

- either by a label such as a number or by position relative
to the current page, going to the next or previous place
in the document where the query is satisfied, or scanning
for a specified text string. The user can further select
either full document list 213 or subset document list 217
for navigation purposes. In the former case, when the
navigation goes beyond the bounds of the current document,
the next or previous document in full document list 217,
depending on the direction of navigation, becomes the
current document. In the latter case, the next or
previous document on subset document list 217 becomes’ the
current document. A publisher of reference material may
specify more than one way in which a book's documents are
ordered in the document list, and the user may select the
order which is most convenient for his purposes. A

publisher may thus use alternate orders to provide

SUBSTITUTE SHEET



WO 89/08299 PCT/US89/00754

—26—
different users with different paths through the material
.contained in the book. For example, a publisher of a
legal reporter may specify an order which presents the
cases contained in the reporter in the order in which they
appear in the printed recorder, may specify a
chronological order in which the oldest case appears
first, and may specify a reverse chronological order in

which the youngest case appears first.

As will be explained in more detail below, a document may
contain a reference to another document in the same or a
different book. While in bookview state 219, the user may
go to the referenced document. Additionally, a document -
mayrhave a "see also" section provided by the publisher.
The "see also" section indicates other documents that are
not referenced in the given document but may be of
interest to the reader of the given document. When a user
specifies "see also" in bookview state, a list of
references to the other documents appears and the user may
go to one of the references in the manner just described.
Besides permitting the user to read and navigate in a
document, bookview state 219 permits the user to print a
portion of a document on a printer accessible to the
professional research system and to copy a portion of a
document to notebook 222. In the course of the copy
operation, the professional research system performs a

transition to notebook manager state 231.

The user can further transition to notebook manager state
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231 without performing a copy operation. 'Such transitions
are allowed from list manager state 207, query manager
state 215, or bookview state 219. Once in notebook
manager state 231, the user can write and edit his own
text or edit any material copied from documents to
notebook 229, can copy material from notebook 229 to other
documents or text files, and can print all or part of the
material in notebook 229. By striking the CANCEL key
while in notebook manager state 231, the user can return
to the state from which he entered notebook manager state

231.

The books on library list 205 and desk top list 237 may be
either local, i.e., stored on storage media such as
optical disks in optical disk drive 111 which are
immediately accessible to personal cdmputer 101, or
remote, i.e., stored on a computer system accessible via
com link 115, as is on line data base 117. Wﬁeﬁ a user
performs én action which requires information from on line
data base 117, such as adding a remote book to desk top
list 211, running a query on a remote book, or selecting a
remote book for viewing, personal computer 101
automatically connects itself to the computer system on
which on line data base 117 is stored and fetches the
necessary information from on line data base 117. There
is thus no distinction from the user's point of view

between information stored on locally-available optical
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disks and information stored on on-line data base 117.

4. Features of the User Interface to the Professional
Research System which are Common to All States:

Figs 3 and 4

Before entering into a detailed discussion of the states
of the professional research system, the Detailed
Description will present two aspects of the user interface
of the professional research system which are common to
all states: the function keys of keyboard 107 and the
command bar and menus which appear when the MENU function

key of keéboard 107 is struck.

4.a. Keyboard 107: Fig. 3

Keyboard 107 is a standard typewriter keyboard which has
in addition a number of function keys for specifying
transitions between states and operations within states
and navigation keys for navigating in documents, lists,
and the notebook. The function and navigation keys are
arranged around the standard keyboard. Fig. 3 shows these

function and navigation keys in a preferred embodiment.

- Beginning with function keys 301, there are 16 such keys.

As with other keys on the keyboard, certain o