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ABSTRACT

An expert information system with which a decision
maker in the construction, or a related industry, can
generate a decision record and related control instruc
tions in a facile manner without signi?cant omissions

while ensuring that substantially all of the options avail
able for making the decisions have been considered.
The expert system includes a microcomputer which
executes a system control program to select information
units from the expertise of a data base and to concen
trate individual information units until an entire deci

sion record has been generated. The process is en
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hanced by a multiwindowed display which displays
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possible selections from the expert data base while con
trasting that data with data in another window having a
list of data indicating the decisions or selections already
made. A display pointer with a controllable position is
employed to select lines and phrases of the expert infor
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EXPERT INFORMATION SYSTEM AND METHOD
FOR DECISION RECORD GENERATION

Moreover, the previous computerized systems do not
provide a technique for reminding a decision maker that
signi?cant omissions from standard practice in a partic

MICROFICHE APPENDIX
A micro?che appendix comprising one micro?che of

ular subject matter or category have been made. Nei
ther can they insure that all the options which should be
considered have been thought of by a decision maker.
These systems, therefore, have no check on whether

64 frames of software listing has been deposited with
the speci?cation in compliance with 37 CPR. §l.96(b).

omissions, either by not realizing a possible option is
available or by not making a decision on a option com

BACKGROUND OF THE INVENTION

The invention pertains generally to expert informa
tion systems and methods which assist humans in mak
ing decisions, and is more particularly directed to an
expert information system for decision makers in the
construction, manufacturing, or similar industries who
generate records of their decisions. The invention also
speci?cally relates to method and apparatus for assisting
other decision makers who use information from such
decision records as a basis for their actions.
An architectural speci?cation, or decision record, is a

detailed set of correlated data and information for the

various groups of personnel who perform construction
work on a project as a result of the decisions made in the

speci?cation. These decision records are generally hand
written by an architect or speci?er, i.e., a decision
maker, as a description of the materials and construction
techniques necessary to complete a construction or

other project. Such speci?cations must be coordinated
with others, usually on the staff of an architect, to gen

erate multiple sets of information and coordinating di
rectives for the various groups of people involved in
constructing a project. Such information and coordinat
ing directives go to contractors, suppliers, subcontrac

monly used, have been made in the decision making
process which can be detrimental to a construction

project.
A substantial amount of the time used in decision

making, particularly for architectural speci?cation writ
ing, is consumed in research. During the choosing of the
selected construction materials and techniques, a deci
sion maker may have to refer to reference manuals on

national construction standards, other manuals on prod
uct advertisements and descriptions, and other materials
about the selection of individual or groups of non

product decisions. The previous attempts at computer
izing construction decision making have not signi?
cantly impacted or reduced this research time which is
a major contributor to the cost and dif?cultly of gener

ating these documents.
US. Pat. No. 4,370,707 issued to Phillips et al. dis
closes a computer system for generating architectural

speci?cations and project control instructions. In gen
eral, a speci?er uses brief symbolic characters represen
tative of individual phrases from a master phrase cata
log to mark decisions and phrase selections in a code on
a printed order form. The information in the master

phrase catalog includes construction materials, tech

tors, etc.
35 niques, titles of references, testing, and industry stan
The handwriting of a speci?cation, or decision re
dards which are correlated with instructional informa

cord, is extremely tedious and time consuming because

tion and work assignments for various groups of people

an architectural speci?cation may run over a thousand

for a construction project. The code on the order form
is keypunched onto paper cards and is then fed into a

pages for a large construction project. Further, during
the planning and preparation of the construction draw 40 computer which is programmed to prepare a listing of
ings there may be changes to the decisions made where,
the codes and to prepare an architectural speci?cation
as a consequence of these changes, modi?cations to the

construction techniques and material descriptions need

from a group of speci?cation data ?les.
Other expert systems are being used today to assist

to be distributed to all persons involved in the work. It
people in making decisions by using relational data
is quite dif?cult to insure that all modi?cations to the 45 bases. In many of instances, these systems merely allow
drawings are commensurately accounted for in the
a comparison of the decision making judgement of a
decision record and all necessary personnel are noti?ed
person against an expert who has contributed his exper
appropriately when the changes are handwritten.
tise to the data base. However, expert systems have not
Systems have been suggested which use a computer
been used effectively to ensure that substantially all

to assist in the preparation of architectural speci?ca
options of the decision making process have been re
tions. However, none of these previous systems have
viewed.
enjoyed any wide spread commercial acceptance. One
Because of the cost and time consumed in decision
of the disadvantages found in many of the present com
making for large construction projects, it would be
puter assisted systems is that the information from
advantageous for a decision maker generating and
which an architectural speci?cation is generated is sim 55 documenting an architectural speci?cation to be able to
ply a codi?cation of the language used in handwritten
query and check his decisions against known expertise
speci?cations which are then compiled in paragraph
which has already proven to be successful, and to have
form. Thus, a speci?er or decision maker must locate a
a system which allows him to review substantially all of
paragraph that conveys the exact meaning desired and
the available options of the selection process.
then select it for inclusion in a speci?cation. Such sys
tems quickly become unwieldy because of the ex

tremely large information data base required to convey
the various nuances and different meanings required for

SUMMARY OF THE INVENTION
The invention comprises an expert information sys
tem with which a decision maker in the construction or

each decision in an architectural speci?cation. Further,
a related industry can ‘generate a decision record and
these previous systems are not easily adapted to incor 65 related control instructions in a facile manner without
porate new products, changes in present construction
signi?cant omissions while ensuring that substantially
techniques, or modi?cation of the original architectural
all of the options available for making the decisions
speci?cations.
have been considered.
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Another feature of the invention permits a decision
maker to display information from another relational
data base linked to a particular entry of the expert data
base. The display of information may be notes about
national standards, product advertisements or descrip
tions, or system assistance to aid in the decision process.
This corresponding data is displayed on a second dis
play means, a color monitor, and assists the decision

The expert information system includes a processor
system which can access a data base which contains

expert information on available decisions, techniques,
standards, and other necessary information. The expert
data base is structured in a predetermined manner to

facilitate decision making. The data base is a segmented
series of information units, preferably a title, a phrase,
or sentence, which completely speci?es one decision for

maker in making correct decisions rapidly by showing
advertisements of the products, text material, and prod

the type of decision record being generated. The infor
mation units are then grouped as optional selections for

different categories of decisions and grouped again as to

uct reference information which assists in making the

subject matter, so that a logical tree like data structure
is formed of many option levels. A choice at one option
level produces a series of options at a next lower level

decision. This portion of the system considerably de
creases the amount of time that the decision maker must

spend in research because a library of information
needed to assist in the making of his decisions is in

until the desired decision can ?nally be reached by

stantly keyed to the particular decision that is before
him. This feature eliminates the need for the mainte
nance of large reference volumes of different product
In a preferred embodiment, the processor system
information and separate libraries of reference informa
includes a microcomputer which executes a system
control program to select information from the exper 20 tion pertaining to the selections.
The system, under regulation of the control program,
tise of the data base and to concatenate the individual

selecting one of the informational units on the lowest
level.

also can append to the decision record an indication of
the number of times a unit of information, or record, is
accessed from the relational data base. The access count
decisions and means for providing one or more hard 25 for such informational units can be extremely useful if
the information unit is an advertisement because it will
copies of a decision record based on that data, such as
indicate the amount of viewing audience or circulation
from a printer or the like.
the advertisement has received. Other uses for the ac
The control program which selects the information
cess count include being able to revise the expert data
from the expert data base uses several visual display
base and relational data base in accordance with the
windows on a first display means, a monochrome moni
access frequency of an information unit. Those informa
tor, to permit a real time and interactive implementation
tion units never accessed should possibly be omitted
of the selection process. In one window, the system
from the relational data base and those frequently ac
displays possible selections from the expert data base
cessed should possibly be added to the expert data base.
while contrasting that data with data in another win
The system further provides a catalog feature to
dow having a list of data indicating the decisions or
allow viewing of the relational data base through an
selections already made. Special interactive command
index of the information stored. This feature allows the
sequences are used by the decision maker to control the
relational data base to be uncoupled from the decision
display and scrolling of the expert data in the selection

units of information selected until an entire decision

record is generated. The system control program fur
ther includes means for editing and storing the selected

window and the display and scrolling of data in the
selected decisions window. A display pointer with a
controllable position is employed to select lines and
phrases of the expert information from that portion of
the data base displayed in the selection window. The

choices so that a decision maker can browse through
40

the reference material at any time without the necessity
of making choices, in much the same manner one would
use a catalog.

Another embodiment of the present invention in
cludes a central processor system which is capable of
selection of such information causes the line or phrase
from the data base, an information unit, to be trans 45 communicating with a plurality of expert information
systems, or decider systems, distributed at remote loca
ferred to the display of the selected decision window.
tions as needed by the decision makers. The central
The process of selection and transfer can be used to
processor system communicates with the remote pro
build a decision record of considerable length and com
cessor systems to receive the decision records which
plexity.
have been generated by each decision maker. From
In addition, two extra auxiliary windows appear ‘on
these decision records a multiplicity of data bases are
the monochrome monitor to assist a decision maker
accessed in a relational manner such that each unit of
where in one, the category of the data in the selection
the expert data base corresponds to a corresponding
window is displayed to serve as a location indicator for
item on at least one other data base.
the expert data base and where in the other, the identi
In a preferred embodiment, the information from
?ers of a particular sequence from the expert data base 55
these relational data bases are used by the staff of the
yet to be selected are displayed. These two auxiliary

windows provide an easy monitoring of the level of the
selection process for the decision maker while the sys
tem is in operation.
The system generally is used to select one informa
tion unit or make one decision at a time. However,

another particularly useful feature allows the selection
and appendage to the decision record of a preassembled

decision maker, to provide coordination between the
decision record and related staff and employees. Prefer
ably, the data is in the form of instructions to these
personnel concerning the manner in which they are to
implement the decisions. Such additional data about the
many speci?c decisions will save time during their im

plementation.

sequence of decisions at one time. The sequence is a

Other relational data bases can be used to permit the

package of decisions which have been assembled for a

accessing of information which can be used by persons

particular option level and which correspond to typical

peripheral to the involved industry in which the deci

choices for all lower levels of a selection thereby com

sions were made. For example, information can be gen

pletely specifying the higher level selection.

erated to manufacturers, wholesalers, and others about

5
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the products decided upon. Further, such relational
data bases could be used to organize the work of suppli

for the revise heading function illustrated in FIG. 11;

ers by providing detailed information of all the deci
sions made which may affect their ability to become the

and
FIG. 13 is a detailed ?ow chart of the closer menu for

selected supplier.

the revise opener function illustrated in FIG. 12.

Still other relational data bases can be accessed in a
linked manner to alert other decision makers about

business opportunities in the formation stage of a

FIG. 12 is a detailed flow chart of the opener menu

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

project. This information can be updated and can com

An expert information system for the generation of

prise data about ?rms who have requested decision

decision records 15 is more fully illustrated in FIG. 1
where a block diagram discloses a system constructed in

information and intend to submit a bid for new business.

This information would identify potential bidders for

accordance with the invention. The preferred imple

mentation of the invention will be discussed with refer
others who wish to sell products to these bidders. Nu
ence to the generation of an architectural speci?cation
merous other data bases may be accessed in this manner
to produce other valuable information records concern 15 for the decision record. However, it will be evident that
other decision records could as advantageously be for
ing the decisions made.
mulated for industries other than construction, such as
These and other objects, features, and aspects of the
manufacturing, education, ?nancial, or the like. The
invention will be better described and more fully under
system
is applicable to any complex, multiple decision,
stood if a reading of the following detailed description
planning process where a multiplicity of available op
is undertaken in conjunction with the appended draw
tions must be chosen from. The difference between such
ings wherein:
systems in other industries will be in the expert data
base that formulates the knowledge of particular deci
BRIEF DESCRIPTION OF THE DRAWINGS
sions for an industry.
FIG. 1 is a system block diagram of an expert infor 25
The expert information system for generating deci

mation system for decision record generation which is
constructed in accordance with the invention;

sion records includes a plurality of decider systems 10,
12, and 14, each having a communications device or
FIG. 2 is a detailed block diagram of a processor
modem 16, 18, and 20, respectively. The decider sys
system and auxiliary display system used by the decider
tems are specialized data processing systems which can
system and central system illustrated in FIG. 1;
30 be remotely located from a central system 26. Such
FIG. 3 is a pictorial diagram of a preferred implemen
remote locations for the decider systems 10, 12, and 14
tation for the processor system illustrated in FIG. 2;
are chosen so that they provide convenient access for a
FIG. 4 is a pictorial representation of the key function
plurality of decision makers. A common location would
layout for the preferred input device of the processor
be the of?ce of an architect, contractor, subcontractor,
system illustrated in FIG. 2;
35 etc. The central system 26 is a specialized data process
FIGS. 5A-5C are block diagrams illustrating the
ing system which can be conveniently located at any
format of the expert data base stored in the memory
physical location because of its connection to the de
device illustrated in FIG. 2;
cider systems 10, 12, and 14 via a communications de
FIG. 6 is a detailed block diagram of the linked por
vice or modem 24 through a communications network
40 22. Preferably, the central system 26 will be located
tion of the data base illustrated in FIGS. SA-SC;
FIG. 6A is a pictorial representation of the format of
such that the modem 24 can be connected conveniently
an information unit for the data base illustrated in FIG.

to a suitable communications network 22, such as a

6;

telephone communications switch, and such that the

FIG. 6B is a system block diagram illustrating the
linkage of the information units of the expert data base

a number of other decision makers or users 28’ who base

to information units of a plurality of relational data
bases through an identi?er ?eld.

sion records 15.

central system 26 can provide information records 27 to

their decisions on information generated from the deci

The information records 27 may be supplied to these
FIGS. 6C, 6C’, and 6C" are a pictorial representation
information users 28’ via the communications network
of the Construction Industries Association (CIA) stan
50 22 or alternatively through other communication chan
dards for divisions;
nels 31, for example, delivery by mail, courier, or the
FIG. 7 is a pictorial representation of a generalized
like. In addition, other information records 27 may be
screen display for the monochrome monitor illustrated
returned via the communication network 22 to each of
in FIG. 2;
the decider systems 10, 12, and 14 or via an alternative
FIGS. 7A—7C are pictorial representations of the
55 link 31 which may be used to provide certain informa
screen display of the monochrome monitor for various
tion records 27 to the decider systems 10, 12, and 14.
levels in the selection process;
Each decider system 10, 12, and 14 allows a decision
FIG. 8 is a system flow chart of the control software
maker to assemble a decision record 15 from an expert
which controls the processor system and auxiliary dis
data base much easier and faster than has been previ
play system illustrated in FIG. 2;
ously
possible. When the expert system is used to gener
FIG. 9 is a pictorial representation of the main menu

ate an architectural speci?cation, the decision record 15
includes
speci?cations on products and materials, and
illustrated in FIG. 8;
speci?c instructions on construction or manufacturing
FIG. 10 is a detailed ?ow chart of the work on
techniques. The decision records 15 are passed to the
project documents module illustrated in FIG. 9;
65 central system 26 where relational data bases 29 are
FIG. 11 is a detailed flow chart of the heading menu
accessed based on the selections made in a decision
for the revise heading function of the program illus
record to assemble the information records 27. The
trated in FIG; 10;
assemblage of the information records 27 is facilitated

and associated software modules of the program block

7
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prised of another relational data base storing manufac
turer and product information, reference notes, and

by using the relational data bases 29 where the entries or
selections of the decision records 15 coincide or corre

assistance information for the decision maker.
In general, each decider system, for example that
As a speci?c example, a decision concerning the use of
shown at 10, includes a processor system 37, the auxil
a particular product or technique by a decision maker in
iary memory means 41, and a modem 16. The central
the decision record will cause data corresponding to
system 26 comprises a processor means 37 including one
that product or technique to be accessed in the rela
or more memory devices, such as CD ROM player 34,
tional data bases 29.
on which to store the relational data bases 29 and the
The output from the relational data bases 29 are for
those personnel who are associated with a decision 0 modem 24.
FIG. 3 is a pictorial illustration of a processor system
maker or have an interest in the decision process. In
37 and auxiliary memory means 41 implemented by
general, these people can include persons on the staff of
component equipment which is commercially available.
the decision maker. Others interested in the decision
The processor 28 and keyboard 36 are preferably in
record include the manufacturers of a product selected,
cluded in an IBM PC-XT microcomputer system 52
wholesalers, subcontractors who desire to obtain work
having at least 640K of RAM. Further, the microcom
based on a decision, regulatory agencies, planning agen
puter 52 is equipped with a hard disk with 10 megabytes
cies, etc. Such a system provides all those persons desir
or more of storage and one 5} inch ?oppy disk drive 33.
ing or needing information about a speci?c decision
Additional options included in this system are a control
with that information as it is selected by the decision
20 ler card and device driver software for the CD ROM
maker.
player 34. An RS 232 communications card is used to
In one preferred embodiment, an information record
control the laser disk player 48. A line printer control
from the relational data bases 29 is used by the staff of a
board and monochrome display adaptor are included as
decision maker for coordination between them and the
further options of the microcomputer 52. The mi
decision maker. Preferably, the data is in the form of
instructions 17 to these personnel on the manner in 25 crocomputer 52 is also equipped with an asynchronous
serial communications port compatible with RS-232-C
which they are to implement the selected decisions.
communications protocol for the modem 16. The mi
Such instructional data about many of the speci?c con
crocomputer system 52 runs under a PC DOS, version
siderations of the decisions will save time and will pre
2.10 or higher, operating system.
vent errors and omissions in the work and documents
The CD ROM player 34 is a model CDR-l502S man
30
made by the staff.

spond to particular entries in the relational data bases.

,

A preferred embodiment for implementing a proces
sor system 37 for each decider system 10, 12, and 14 is
illustrated in FIG. 2. The implementation includes a
microcomputer or processor 28 connected by means of
data, address, and control busses 40 to a group of pe»

ripheral devices which assist in preparing the decision
record. A ?oppy disk drive 33 is used for booting a
loading program that allows the main control software
to be run by the processor 28 and for storing the deci

ufactured by Hitachi of Tokyo, Japan which provides

digital information to the microcomputer 52 from a 522

MB compact disk 56 storing the system control soft
ware and the expert data base. The laser disk player 42
is a model LD-V6000 distributed by Pioneer Video, Inc.
of Montvale, NJ. which supplies the color monitor 38
with video data in the form of visual and textual display
from a laser disk 58 which contains a relational data
base of video frames linked to informational units of the

sion record 15. The main control software and the ex 40 expert data base.
The monochrome monitor 32 is a model number
3l0-A manufactured by Amdek Corporation and con
thus, are stored on a memory device, a compact disk
trolled in a well known manner by the microcomputer
read only memory (CD ROM) player 34. The CD
52. The color monitor 60 is a model number CTF
ROM disc in player 34 provides a memory means which
stores large amounts of data which can be quickly and 45 1465R manufactured by Panasonic Corp. of Japan
which is controlled in a well known manner by the laser
easily accessed.
disk player 48 and which in turn is regulated by the
The control software is interactive and provides

pert data base are relatively extensive in length, and,

prompts and communications to the decision maker by
a display means or monochrome monitor 32. The deci
sion maker can respond to the communications by en

tering commands, decision selections, data, and requests
on an input device, preferably a keyboard 36. Option
ally, a hard copy of the results of the decision record 15
in various formats provided by the control program can
be output by an output device such as printer 30. When
a decision record 15 has been assembled by the proces
sor 28, the control program communicates it to the
central system 26 over a data line via the modem 16.

Further, the control program contains software

microcomputer 52.
The printer 30 can be any Epson compatible printer
using Epson-like command codes connected in a con
ventional manner and communicating with the mi
crocomputer 52. Each of the modems 16 and 24 is a

model number SM-lZPC manufactured by QUBIE
Corporation which communicates data in a serial man
ner at 1200 baud over a standard telephone connection. .

Referring now to FIG. 4 there is shown a implemen

tation of the input device 36 which preferably com
prises a standard IBM PC-XT keyboard. Normally,

such keyboards have regular alpha-numeric keys and

which controls an auxiliary video memory means in 60 punctuation located centrally at segment 100 and a

cluding a laser disk player 42 and a second display

number of special keys on a left hand segment 102 of the

means or color monitor 38. The laser disk player 42
includes a memory means in the form of a video disk

regular keys which can be defined for special software
functions. The keyboard further includes a special
group of keys on a right hand segment 104 used for

storing a multiplicity of video frames of visual and/or
the processor 28, the video frames of visual or textual

control and positioning of the display of the expert data
base, positioning of a display pointer on monochrome

data can be displayed on the color monitor 38. The data
base from which these video frames are taken is com

monitor 32, and control of the video on color monitor
38. Such specially de?ned keys are conventional and

textual information. Upon control signals generated by

4,835,683
can either be software implemented or hard wired to

develop particular signals. In the present system such
keys are mapped in the control program to de?ne spe
ci?cally designated system functions.
'

Beginning with the left segment 102, a “yes” key 104
is used by the system to select choices. By moving the
display pointer to a particular choice on monochrome
monitor 32 and by depressing the “yes” key 104, an
operator has a facile means for selecting many choices

from a large data base very quickly and efficiently. The
procedure is to merely move the display pointer to a
choice on the display area and affirm the selection with

the depression of the “yes” key 104. A “done” key 106
is used for expressing the desire of a decision maker to
end a particular function or module, and to move from

level to level. As was described previously the control
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continuing work on the project. The central system will
append the request to a decision record 15 and, by
means of an information record 27, will alert a manufac

turer 29 of the request, what assistance is necessary, and
to whom it is to be delivered.

Further, provided in the operational segment keys
are a “generic or product pac” key 112. “Product pacs”
are a complete set of speci?cations about a product of a
speci?c manufacturer which can be selected and com

pletely speci?ed with only a few decisions relating to
the options which are available with respect to choos
ing that product. For example, a paint product or a full
elevator system of a particular manufacturer could be
speci?ed with a few key strokes. The documentation

produced by the system will contain all of the necessary
technical detail for the speci?cation. If the package of

program of the system is menu driven and once a func

the selected documentation is not manufacturer spe—
cific, then the pac is termed a “generic pac” rather than
will provide a means for shifting back to a main menu
a “product pac”.
for selection of another operation. The “done” key in 20 The video disk player 42 and color monitor 38 pro

tion has been completed operating the “done” key 106
this manner is used to move between levels so that even

vide access to an auxiliary data base which is related or

if the program is nested into its lowest level, the deci
sion maker can move easily to the highest program level

linked to a particular closer or product information.

This linked data base is accessed by pressing the
“video” key 120 located on the right segment 102 of the
25 input device 36. In general, the “video” key will cause
The decision maker at times needs to refer to other
the display of information corresponding to the product
text or video information on the color monitor 38 or
or a closer pointed to by the display pointer on the
wants to check other material on the monochrome
monochrome monitor 32. For example, a product such
monitor 32 while in the decision making process. To
as a door could be shown pictorially with all of its
save his position in the decision process which may be 30 technical speci?cations on the color monitor 38. If the
nested down several levels, a “hold” key 110 is used. By
closer is a standard such as an ASTM standard, depress
pressing the hold key 110 with one stroke a position in
ing the “video” key 120 will call a condensation of
the decision making process of a particular project is
signi?cant parts of the standard onto screen of the color

by serially pressing the “done” key until the program
has determined that the entire operation is ?nished.

remembered. Thereafter, the operator may do any num

monitor 38. In this manner, the auxiliary memory means

ber of other tasks before coming back to the place in the 35 41 acts as a reference library which is instantly linked to
decision process he left.
a particular decision at hand and saves the operator time
An “edit” key 108 is provided for placing the system
in locating particular reference material from large data
into an edit mode such that textual material of a decision
base contained in many volumes.
record may be displayed and edited similarly to conven
Further, there is a “help" key 122 which permits
tional word processing routines. The edit mode uses a
word processing program to allow the text of decisions
to be moved, rearranged, deleted, and added as the need
arises from the decision maker. In effect, the edit mode

messages to be displayed on the color monitor 38 for

assistance to the operator. The pressing of the “help”
key 122 will cause the display of a message indicating
the present system mode and what the operator must do

allows the decision maker to use the system as a report
to move to another different mode or to obtain further
generator and letter writer to further process a decision 45 assistance messages.
record.
The right hand segment 104 of the keyboard 36 con

Further, in the option keys 102 there is a “catalog"
key 116 which provides the system with a catalog func
tion. The pressing of the “catalog” key 116 will transfer
the system out of whatever mode it is presently in and
into a catalog mode where an index of all the manufac
turers and products stored on the video disk 56 are

displayed. The operator can by moving the display
pointer and browsing through the text of the index,

tains a number of keys 124-140 which are used as con

trol keys to move the display pointer, position a part of
the data base displayed on the monochrome monitor 32,
and control the information displayed on the color mon
itor 38. Keys 124, 126, 136, and 138 are used as control

keys for the display pointer. The “home" key 124

moves the display pointer to the top of a displayed data
base part, while the “end" key 136 moves the display
select one or more product frames for viewing on the 55 pointer to the bottom of a displayed data base part. The
color monitor 38. To return from the catalog mode the
display pointer can be moved up or down one line or
“done” key 102 or the “catalog” key 116 is pressed.
selection at a time by pressing the “up” key 126 or the
If more information is desired about any product than
“down” key 138, respectively. Further, full pages of
is presently available on the video disk 56 or is in the
text for display can be exchanged on the display area by
index to the catalog, then a “more info" key 118 is
pressing the “page up" key 128 or the “page down” key
pressed. The “more info” key 118 causes the processor
140. The “page up" key replaces the presently displayed
28 to alert the central system 26 that this particular
page on the monochrome monitor with the previous
decision maker is interested in additional information
page of the data base while the page down key advances
relating to a particular product. There are a number of
the display to the next page. Similarly, the keys 130 and
choices to select from for more information such as 65 132 allow a control of the video information on the

technical assistance, personal contact from the manu
facturer, a price quotation, or a sales call. The decision
maker can request this assistance automatically while

color monitor. “Previous frame” key 130 allows the
video monitor to display the image of the previous
frame of the auxiliary data base, while the next frame
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key 132 advances the image displayed on the color
monitor to the subsequent frame. The “video” key 120
displays the ?rst frame of a group of frames related to a

particular possible decision and the keys 130 and 132
allow the viewing of any one of the several of these
frames.
The structure and format of the expert data base is
illustrated in FIGS. 5A, 5B, and 5C. The expert data
base comprises several menus which are linked to for
matted data on the CD ROM disc 54. The expert data
base is formatted in this manner to allow an operator or

12

highest or most general and the closer level being the
most speci?c and the ?nal level. It is noted that the
catalog function 258 of the system can be entered from
any level and thus, is not linked to the data base struc
ture. However, the reference material such as the notes
on standards 260 and product references 262 are linked

to speci?c information units at the closer level.
The system when a section is chosen loads all the

informational units (headings, opens, and closers) for
that particular section (FIG. 6) into the RAM of the
processor 28. This portion of the data base can then be

decision maker the ability to review all relevant choices
that are available, and also to organize the data into a
structure that can be easily assembled into a decision

displayed and manipulated by the system in making the

particular choice. This action will, when coupled with
the pressing of the “yes” key, cause the selected division

played for the heading option level. In addition, the

choices for the decision record. The processing of the
informational units of a section is facilitated by the data
record. The data base is structured as a tree like assem - 5 format illustrated in FIG. 6A where every information
unit is comprised of a unique tag or ID ?eld 201, a type
bly of option levels until a ?nal decision can be made by
?eld 203, and a further speci?cation ?eld 205. The ac
a single choice at the lowest level.
tual data is that included in a data ?eld 207. The ?elds of
The menu portion of the expert data base is stored on
the informational units are useful for a number of pur
the CD ROM disc 54 and comprises a plurality of divi
sion menus 200, 202, and 204; a plurality of section 20 poses such as sorting and list processing of the data in a
section. For example, to determine a list of all the head
menus 206, 208, and 210; and a plurality of part menus
ing selections for display, the system compares the type
212, 214, and 226. Thus, a decision maker is given a
?eld to a heading speci?er and stores a list of all the
group of division choices and requested to chose one of
units found with that type. This list can then be dis
the divisions by moving the display pointer to point at a
spec ?eld can indicate whether the unit is of a special
type such as a product or manufacturer. Thus, all the
menu, for example 200, to display a plurality of section
manufacturers of a particular heading, or all the prod
labels. The menu can then be selected from to pick a
ucts of a particular manufacturer could easily be sorted
particular section, for example 210, by again moving the
display pointer to where it points to a section name and 30 from the data base.

again pressing the “yes” key. The selection of a section
name will cause a part menu for that section to be dis

played. The selection of a part name is again accom

plished by moving the display pointer to where it points
to the particular part desired and by pressing the “yes”

key.
A part menu, for example 226, illustrates a number of
headings which can be selected by moving the cursor to

point to a particular one and then by pressing the “yes”
key. The headings are information entries of the actual
expert data base stored on the CD ROM disc 56. The
expert data base is comprised of a multiplicity of head

The descriptor ?elds most important use, however, is
in the relation or linking of one informational unit on
one data base to another informational unit on another

data base. Because of the unique identi?er of each infor
mational unit on the expert data base, links to other
informational units can be made by assigning them the
same identi?er. In FIG. 6B, there is illustrated an expert
data base and several relational data bases A, B, and C.
An informational unit 209 of the expert data base is
linked to informational units 211, 213, and 215 of the

respective data bases A, B, and C by using the same tag
X in the identi?cation ?eld X. This linkage is used to

ings, for example headings A,B . . . N, as illustrated in

speed retrieval and provide rapid accumulation of the

FIG. 6 which contain blocks of statements or choices

related data once a decision record is generated. The

which will be termed openers and closers. Upon the 45 identi?er labels for informational units in a decision
selection of a heading, a number of openers 234, 236 and

record can be matched against one or several relational

228 associated with that heading are selected by point

ing to them with the display pointer and pressing the
“yes” key to form part of the architectural speci?cation.

data bases and those matching a linked information units
retrieved for a report. The identi?er ?eld further per
mits the rapid retrieval of video information from the

Linked to each opener are a plurality of choices to ful?ll

auxiliary memory means 41. The video frames or infor

the opener speci?ed, such as closers 240, 242, and 244.
This structure of option levels allow the decision
maker an advantageous structure with which to specify

mational units are linked in the same manner where an
identi?er label on the frame is matched or linked to a

an actual decision. The decision maker starts with gen

eral options and then chooses between options which
more speci?cally describe the decision that is being
made. Once an option is chosen, the next more speci?c
level of choices is made available. This process contin
ues until the decision can be completed by selecting one
information unit from the ?nal level, the closer. This
decision process based on the data base structure is

applicable to many expert data systems and decision
processes. The data base is a segmented series of infor
mational units, preferably a title, a phrase, or sentence,

decision (information unit) on the expert data system. In
response to the “video” key, the system reads the identi
?er label of the information unit pointed to by the dis
play pointer and retrieves the linked video frame with
the same label for display on the second monitor.
The menu selection is used to rapidly locate the de
sired data on the CD ROM disc 54 and the heading
opener and closer structure of the data base allows a

single place for all decisions to be made for that particu
lar heading. Because all choices are provided for the
decision maker, there is no necessity that he remember
every option so that none are overlooked. Because

which completely specifies the ?nal decision for the 65 many times the heading of one part of a section and
division may be similar or require similar choices as
type of decision record being generated.
FIG. 5C better illustrates the six levels of options or
selections for the data base. The division level being the

another part, the headings, openers, and closers for a
particular part are self contained. In other words, the

13

4,835,683

sentences or selection choices may be repeated many

times in the data base but are in the particular place in
the option chain where that decision will be accom

plished.
There has been described in general the format and
selection of the expert data base which will now be
more explained in detail as related to a architectural

speci?cation generation system. A division in the data
base for architectural speci?cation generation can apply
to a major classi?cation of work such as that done by a

group of people having a related craft. For example,
preferably the division menu comprises the sixteen
major classi?cations of the Construction Standard Insti
tute (CSI) as reproduced in FIG. 6C and one special
division. The section segmentation can be a speci?ca
tion based on a craft or contractor such as that done by
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Two auxiliary windows complement the two main
select and selected choices windows. The ?rst window
displays a list of the headings chosen for a particular
section which must be ?lled in. The particular heading
presently being ?lled is highlighted such that the deci
sion maker knows the information being worked on at
that level.
The second window is a working list of the openers

that apply to the particular heading under consider
ation. This word at the opener level is additionally
highlighted similar to the opener. Thus, in this mode the
selection window will contain a list of options or
choices which apply to a particular opener for a partic

ular heading. The selections are made by moving the
particular closers selected for the highlighted opener to
the selected window. When all closers for the high
lighted opener have been chosen, the decision maker

an electrical craft, plumbing or concrete, etc. The part
division of the present format divides the work that the
presses the “done” key and the next opener on the list in
craft or contractor will do into three parts. In one of the
parts is a de?nition or introduction to the particular 20 the auxiliary window is highlighted. Thereafter, related
closers are displayed in the selection window and the
division of the labor which is being speci?ed. The sec

selection process takes place as previously described.
ond portion of the part division are materials and use
After all the openers of a particular heading are ?lled
locations which indicate what materials are to be used
in, an operation of the “done” key will erase the particu
and where are they to be used. The third portion of a
part division is the detail for execution of the construc 25 lar highlighted heading that the decision maker was
working on and highlight the next heading in the list
tion or the installation of the material chosen.
The heading speci?cation relates to the class of mate
rials chosen in the second portion of the part division
and can be further described by the openers and closers.
An opener, therefore, describes or is a selection of char
acteristics that concern or specify a particular material

such as strength, type, color, or all other methods for
specifying the material, as by ASTM standard or prod

displayed in the ?rst auxiliary window. This causes the
openers selected for that particular heading to be dis
played in the second auxiliary window and the end
opener of that list to be highlighted for work. The clos
ers of the particular opener highlighted are then dis
played in the selection window. Each heading can be

?lled out as previously described.
The header section of the display of monitor 32 is
characteristics chosen for the material. Approximately 35 divided into a number of sections which give the deci
sion maker information on the level and status of the
80% of the expert data base is occupied by the choices
present term on the decision display. In the ?rst part of
at the closer level.
the header line there is a reserved space for a descrip
The display of the monochrome monitor 32 is split
uct number, etc. The closers are the answers to the

for convenience into a group of sections or windows as

tion of the system operation the system is presently

is shown in FIG. 7. The illustration shows a header line
and four windows in a preferred embodiment but this

performing, such as section choices. In the next portion
of the header line, the project name and project number

can be increased or decreased as the need arises. In

are listed. After the project identi?cation, the particular

section being worked on is displayed in part. A two
general, there is a window for the headings of a section
digit section ends the header line with the number of
being worked on, a window for the openers of a head
ing being worked on, and a window for the selection 45 choices presently available for the particular level the
decision maker is working at.
area for closers of an opener being worked on. The
fourth window is reserved for selected choices of the
FIG. 7A illustrates the selection of a number of head
closers displayed in the selection window.
ings for a material and use locations part for the building
Preferably, a selection window closest and most cen
10 project which has a project no. of [207. The section
tral to the view of the decision maker is used to display
of the speci?cation being worked on is 03 300. The deci
a plurality of choices, in this example a plurality of
sion maker has chosen four headings in the selected
closers. It is in this area that the decision makers moves
choices window. The last selection was the heading
the display pointer to choose a particular line from the
“curing compoun " which the display pointer is point
possible choices. By then pressing the “yes” key the
ing to in the list of possible selections.
chosen selection is moved from the selection window to 55
In FIG. 7B the decision maker has ?nished selecting
a selected choices window. Once in the selected choices
the list of headings and has started to select a number of
window the choice becomes part of the decision record,
openers from the list in the selection window 251. These
i.e., an architectural speci?cation.
openers are those options which apply to the ?rst high

For long sequences of choice selections the “page
up” and “page down” keys allow the decision maker to
scroll through the choices with the selection window.
Each page of a group of decision choices is replaced by
another page upon command. An automatic scrolling of
the selected choices window permits a view of the most

lighted heading “wire fabric reinforcement A” in the
list of window 255. The process is shown at a later stage

in FIG. 7C, all the openers for each heading have been
chosen and the closers for the ?rst heading WIRE
FABRIC Reinforcement A have been chosen. The

process is now in the selection of closers for the opener
recent choices which are inserted at the bottom of the 65 “size” of the second heading “wire fabric reinforcement

window. The data from previous choices is then
scrolled off the top of the screen as additional choices
are made.

B”. Further, it is illustrated in the ?gure that there is a

“generic pac” associated with the opener highlighted in
window 257.

