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57 ABSTRACT

The invention relates to the method for the prospective
scheduling, periodic monitoring and dynamic manage-
ment of a plurality of interrelated and interdependent
resources using a computer system. The method in-
cludes providing a data base containing information
about the resources and graphically displaying utiliza-
tion and availability of the resources as a function of
time. Indicia can be made to appear on the display to
provide visual identification of symbols as well as infor-
mation about scheduling, status and conflicts involving
the resources, In addition, access to the data base can be
made available to provide a continuous update of the
display so that the display of the resources is for the
most recent data in the data base, Access to the data
base can also permit the operator to call up a wide
variety of information about the resources and can also

be used to track events and procedures.
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METHOD AND SYSTEM FOR SCHEDULING,
MONITORING AND DYNAMICALLY MANAGIN
RESOURCES .

FIELD OF INVENTION

The invention relates to 2 method for managing re-
sources and particularly to the method and system for
the prospective scheduling and real time dynamic man-
agement of a plurality of interdependent and interre-
Iated resources using a computer system for communi-
cating information.

BACKGROUND OF THE INVENTION

Many different fields require the management of re-
sources in order to carry out programs and schedule
activities effectively and efficiently. For example, the
construction of a building requires scheduling the use of
general and specialized personnel, of particular pieces
of equipment and of delivery vehicles. In addition, a
number of these resources may have to be shared with
other construction projects at other sites. It also in-
volves managing the rescheduling of the use of those
resources as time passcs and events unfold, often not in
accordance with the original scheclule.

Similarly, the effivient and effective use of surgical
operating rooms in a hospital requires coerdinating the
use of numercus «ifferent resources, usually requiring
collecting and gaining access to and then making use of
information derived from many different sources. Some
of the resources which must be managed and coordi-
nated in a surgical suite or wing include the operating
rooms, the surgeons, the ansesthesiologists, the resi-
dents, the nurses, the technicians, specialized pieces of
equipment and the like.

In the last decade, there has been a significant in-
crease in the use of computers and computer display
systems for accessing and displaying data, For example,
U.S. Pat. No. 3,725,650 discloses a method and arrange-
ment for visuaily representing industrial management
data. This patent teaches the use of a computer display
for representing data in the form of bar-graphs or pie-
graphs. The displays are for past and real time data and
do not include projections into the future. In addition,
each graph is independent of each other graph so that
the impact of a change in one will not affect another.
There is no suggestion in this patent that the method
therein disclosed could be used for prospective or dy-
namic management of the utilization of resources.

U.S. Pat. No. 4,646,238 relates to a computerized
system for planning the testing and grading of products
as part of a manufacturing process, This patent does not
disclose any system for prospectively scheduling the
utilization of resources, nor does it disclose any method
for monitoring actual utilization of resources, nor does
it disclose a system where scheduling conflicts are
noted.

{.S Pat. No. 4,547,851 relates to interactive commu-

nications systems used in restaurants for processing
food orders by patrons and for making entertainment,
like video games available to patrons. It does not relate
to resource scheduling, either prospectively or dynami-
cally.
U.S. Pat. No. 4,591,983 discloses a hierarchical
knowledge system and does not appear to pertain at all
to scheduling of interrelated and interdependent re-
sources.
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U.S. Pat. No. 4,336,589 discloses a method and sys-
tem for monitoring and controlling the flow of articles
in 2 warehouse. It is designed primarily to keep track of
orders and of the articles ordered as they are taken from
stock and prepared for shipment. There is no suggestion
that such a system couid be used for resource schedul-
ing, management or monitoring.

Project planners which employ computers are also
well known. Such project planners most commonly are
task or activity focused. They are designed primarily
for sequential scheduting of related tasks. For example,
if a construction project must proceed through six pha-
ses, and phase 2 cannot begin until phase 1is § complete,
and phases 3, 4 and 6 each must await completion of the
preceding phase, but phase 5 can begin simultaneously
with phase 4, a project planner could be used to set up
the schedule at the outset and to adjust that schedule to
reflect slippages as they occur. Project planners, how-
ever, are not well equipped to manage the resources
employed in the various activities or to alert the opera-
vors to the need to adjust the scheduled activities in
tesponse to other demands upon those resources.

The management of resources, utilization of which
can change in time and can have complex interrelation-
ships, can present serious problems to effective schedul-
ing of the use of those resources and the tasks or activi-
ties in which they are employed. Inefficient and particu-
larly incompatible solutions to these problems can be
very costly in a manufacturing setting, in the construe-
tion of a building and elsewhere. Inappropriate solu-
tions to such. problems become far more serious when
they involve medical facilities and the performance of
surgery because they can then present life and death
issues.

‘What is needed is an effective display of at least some
of the available resources as a function of time associ-
ated with a data base of information relating to dis-
played resources and perhaps to others as well. In addi-
tion, such a system should, most advantageously, be
capable of being accessed in arder to produce additional
displays relating to additional resources. In one of its
more general forms, such a system should permit chang-
ing the time scale to accommodate widely diverse appli-
cations. Most desirably, it should also be able to display
short range as well as long ramge projected (and/or
historical) utilization without distorting relationships
between displayed data when going from short to long
range or vice versa.

Additionally, and, in some seftings, most importantly,
the system should be capable of showing interrelation-
ships between resources so that changes in utilization of
one or more resources, reveal the impact of those
changes upon the availability and utilization of other
resources as well as upon anticipated future utilization
of the same resource and upon the activities in which
they are employed.

SUMMARY OF THE INVENTION

The invention relates to a method for the dynamic
management of a plurality of resources, preferably
using a computer system. The method includes provid-
ing a data base that includes information about the avail-
able resources and graphically displaying anticipated
and/or actual utilization of the resources as a function
of time, Generally, the displays can be in the form of bar
graphs, pic charis, line graphs or other geometric
shapes. Various types of indicia may be employed to
provide visual auditory or other sensory communica-
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tion of information pertinent to the resources and/or
the utilization thereof. “Scheduling indicia” may be
used to indicate utilization (historical and/or prospec-
tive) of resources, “status indicia” may.be employed to
reflect current status of events and “conflict indicia™
may be used to alert operators to scheduling conflicts.
In one of its preferred configurations, the invention
contemplates providing access to a data base to permit
continuous updating of the information stored therein
30 that when resource utilization is displayed it reflects
the most recent data in the data base.

In another embodiment, the method and system of
this invention gives access to the data base in order to
provide information, beyond that appesring on the dis-
play, relative to a selected rescurce. Provision can also
be made for selectively changing the display in order to
present data relating to different aspects of one or more
resources,

Further, the invention coniemplates the automatic
adjustment of schedules as conflicts arise as well as the
automatic communication of those adjustments. It also
contemplates automatic notification to relevant person-
nel and automatic initiation of activities (cutting a pur-
chase order, turning on a furnace etc.) and procedures
upon reaching certain milestone points.

The system can also incorporate accountability
means whereby it can be determined whether resources
are being used properly and procedures are being fol-
lowed in accordance with established rules. In addition,
a record keeping function can be incorporated to docu-
ment what resources were used, for what procedurss,
by whom and when,

Of course, not every application of this invention will
necessarily incorporate all of the above features. It is
anticipated that some applications will have need for
ouly some of the features and other, more complex or
more sophisticated or more automated applications will
make use of more of the features contemplated by the
instant invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A description of the invention will be given in con-
nection with the drawings which include:

FIG. 1 shows a prospective display of scheduled
resources in accordance with the invention.

FIG, 1A shows one of the cells from FIG. 1 after the
first milestone has been completed.

FIG. 1B shows one of the cells of FIG. 1 with the
identifying label having been moved to above the cell to
denote that the patient is in the room.

FIG. 1C shows the same information as in FIG. 1A,
but using a different means to indicate completion of
milestone 1.

FIG. 1D shows the same cell as FIG. 1A, but at a
later point in time, after the second milestone has been
passed. ‘

FIG. 1E shows a cell in which & circle or clock face
is used to display status indicia.

FIG. 2 shows the schedule of FIG. 1 as a dynamic
display, modified in accordance with the present inven-
tion by events as they have occurred.

FIG. 3 shows the schedule of FIG. 1 after comple-
tion. It is an historical record generated in accordance
with the present invention, showing oot only what took
place, but also how reality varied from projected wiili-
zation.

FIG. 4 shows an aiternative method for graphically
displaying scheduling information while simultaneously
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4

displaying in textual form, information about the sched-
uled resources.

FIG. 5 shows the display of FIG. 4 at a later point in
time.

FIG. 6 shows a display of a prospective schedule of
industrial projects in accordance with the invention.

FIG. 7 shows an dynamic display of the schedule of
FIG. 6, modified to take into account some events as
they have occurred.

FIG. 8 shows a reconfigured display of some of the
information appearing on FIG. 1.

FIG. 9 shows a display wherein a pop-up window,
overlayed upon the display of FIG. 1, shows informa-
tion about case klm.

DISCUSSION OF THE INVENTION

The method according to the invention ecnables dy-
namic control of 2 complex project involving a plurality
of resources which are interrelated and which can
change with time. Preferably, the method utilizes a
display system such as the type associated with a per-
sonal computer and a keyboard for selectively changing
the display. In addition, a data base containing data
relating to the resources can be made available. The
data base can be updated from one or more real time
sources and this in return can result in an update of the
data being displayed. The keyboard can also be used to
input data to the data base and to do prospective sched-
uling. The data preferably is displayed graphically as a
function of time to portray the temporal relationships
between varicus resources, activities and events.

Inputting, modifying, handling and accessing of the
data can be carried out using known methods and tech-
niques, Similarly, generating appropriate graphical dis-
plays can be done by using well known techniques.

There are numercous sitnations which can effectively
be managed by the use of the instant invention. One
such situation is monitoring and planning the use of the
facilities and other resources available in the surgical
suite of a hospital. Each operating room represents a
resource and informaticn can be provided in the data
base about each operating room. For example, some
operating rooms may be limited to ambulatory proce-
dures, some may be specifically designed and equipped
for open heart surgery, some may require only 15 min-
utes for clean up between procedures and others might
need 20 minutes. Some specialized pieces of equipment
may be limited to use in only some of the operating
rooms, Some equipment may require long periods of
sterilization between procedures, while others require
none. Alsg, some resources may be unavailable because
of construction, repair or maintenance activities. If the
particular application calls for & rule-based system (as
will be discussed below), the applicable rules would
normally be in the knowledge or data base. Preferably,
all such information would be included in a primary or
semi permanent data base.

The primary data base could also include standard
information about certain known activities or proce-
dures. For example, it may include information like: an
appendectomy should be scheduled to take 90 minutes,
requires that medications A, B, C and D be available,
that only operating rooms X, Y and Z are suitable for
such a procedure and that only doctors J, K and L are
authorized to perform such operations.

A supplemental, or transitory data base, preferably
integrated with the primary data base, can also be em-
ployed to store information more frequently changed
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than the information in the primary data base. The tran-
sitory data base could include information about the
planned utilization of a given resource on a particular
day or at a particular time. Tasks or procedures waiting
to be scheduled could also be in the transitory data base.
It could also include relevant information about a par-
ticular patient (e.g., name, doctor, procedure to be per-
formed, allergics) who is scheduled for surgery. If any-
thing in the planned utilization is incompatible with
information in either the primary or secondary data
base, & conflict indicator can be made to appear on the
display or on audible signal given. For example, if the
procedure is schedule for a room in which construction
is going on, a conflict indicator would be displayed.
Similarly, if the patient is allergic to medication that is
called for, a conflict indicator would alert the operator
of the system to the problem.

Each surgical operating room has a planned use in
time and the intended use may be associated with a
particular patient, pieces of equipment and procedure,
as well as key personnel who will be involved in per-
forming the operation and the medication to be adminis-
tered.

Each surgeon also represents a resource and the sur-
geon’s prior commitments may be important for deter-
mining the availability of the surgean for other surgical
operations or in case of an emergency. In the same way,
a patient can be regarded as a resource and the planned
locations and activities of the padent can be displayed
so that the patient can easily be located. Similarly,
pieces of equipment and key personnel can be treated as
resources. All this information would normally be put
in the supplemental data base and would then be
searched along with the primary data base, each time a
resource is scheduled for use and each time a schedule
is modified.

As can readily be appreciated, it is not unusual for the
actual time taken {0 compiete a particular procedure to
vary from the scheduled or anticipated time. If the
actual time exceeds the projected time, such informa-
tion should be readily available in order to determine if
alternate arrangernents must be made. For example,
such a deviation couid affect subsequent scheduled use
of the operating room. In addition, the extended in-
volvement of the patient, the surgeon, key personnel
and particular pieces of equipment could have ao im-
pact on other surgical procedures which have been
planned for that surgeon, those personnel and those
pieces of equipment. It could also affect other proce-
dures that might have been scheduled for that patient.

As used herein, a “resource” in the hospital setting
could be a room, a person, a piece of equipment, or the
like. In other settings, “resources” could include con-
tainers, vehicles, supervisors, workers units of goods,
blocks of time, dollars, aircraft, boarding gates, pilots
and the like. Some resources may be reusable, others
may be subject to depletion, and still others may be
renewable. Generally, a resource has & known and/or
anticipated availability and can be related to one or
more other resources as a function of time or as a func-
tion of some other consumption, depletion or saturation.
As those skilled in the art will readily appreciate, con-
sumption, depletion, saturation and the like are analo-
gous to time in that each can be uscd as a measuring
yardstick. For example, a work day can be viewed as
consisting of 32 fifteen minute blocks of time during
which activities can be scheduled and resources used.
Similarly, a reservoir of 2000 items may be viewed as
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consisting of 500 groups of 4, with various activities and
resources scheduled for utilization as different groups of
4 are consumed. The term “time,” as used herein,
should be understood in its broadest sense and not lim-
itect to measurements based upon rotations of the earth.

The availability and utilization of resources can be
displayed as a function of time by use of “scheduling
indicia”. Progress of a planned procedure can be moni-
tored and displayed by use of “Status indicia.” Incom-
patible scheduling of resources can be signalled by the
displaying of “conflict indicia.” Any of the several indi-
cia, scheduling, status or conflict, described herein, can
be displayed in a myriad of ways, including color
changes, color bars, shadings, alphanumerics and the
like, and combinations thereof. The several indicia can
also be displayed by the use of highlighting, geometric
symbols, flashing, and/or enhancements such as a
brightened frame around data.

While the operator of the system can select certain
resources for primary display purposes, the system
monitors utilization, not only of the displayed primary
resources but also of other or secondary resources
which may or may not appear on the display, but which
are used in conjunction with the displayed primary
resources, To illustrate, the operator may choose to
display “operating rooms” as the primary resources.
One of those operating rooms, 0, however, may require
surgeon S, anaesthesiologist A, heart/lung machinc H
and heart monitor M. Resources S, A, H and M may be
referred to as secondary resources. If the procedure
scheduled for room 0 takes longer than expected, the
system will display conflicts, not only with respect to
the primary resource, operating room 9, but also with
respect to scheduled utilization of the secondary re-
sources, surgeon S, anaesthesiologist A, heart/lung
machine H and monitor M. The system can, of course,
be so configured as to suppress one or more of these
indicia.

Tn using the system of the instant invention, the oper-
ator collects information from various sources concern-
ing needs or requests for use of the resources. In the
cantext of a hospital surgical suite this might involve
reguests from surgeons for operating rooms, for pieces
of equipment, perhaps for particular staff members and
for other physicians, such as anaesthesiclogist’s. Each
surgeon would identify the procedure to be performed,
the anticipated time to complete the procedure, patient
information and other relevant data. Other information
might also be supplied, such as other commitments of
involved personnel.

The operator loads this information into the data base
in any conventional manner and then proceeds to
schedule the various resources. If an attempt is made to
set up a schedule that involves apparently inconsistent
or incompatible use of a given resource, a conflict indi-
cator woutd be displayed. Having thus been alerted, the
operator would then either revise the proposed sched-
ule or determine whether the conflict is real or only
apparent.

To illustrate the difference between real and apparent
conflicts, consider the situation of a surgeon employing
a new procedure which only a few people have been
trained to use. The new and unigue aspect of the overall
surgery may take only 30 minutes of an anticipated 3
hour surgery. The other steps to be performed, e.g.,
opening the patient in preparation for the critical proce-
dure, stabilizing the patient on the heart/lung machine
and closing the wound after the new procedure has
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been completed, could be performed by other surgeons.
Nevertheless, since the operating room would normally
be assigned to the primary surgeon for the entire 3 hour
period; the system would display a conflict indicator if
that primary surgeon were scheduled elsewhere during
any part of those 3 hours. In the real world, however,
that surgeon’s personal presence might cnly be required
for 30 minutes, thereby allowing him to discharge other
duties during the remaining 23 hours when the operat-
ing room is being used in his name.

Recognizing that some conflicts may be real and
others only apparent, the system and method of the
present invention can be made to recognize different
kinds of conflicts, some which it “knows" are irrecon-
cilable, some which it “knows" are susceptible of ac-
commodation and some which it is unable to *recog-
nize” as failing in either category. Each type of conflict
could be indicated by its own unique conflict indicia.
With that kind of information displayed, the operator
can tell whether to reschedule resources immediately or
whether to check further 1o see if a real conilict exits.

After collecting and usually, but not necessarily, after
loading the relevant information into the data bank, the
operator decides which resources are to be “primary”
for display purposes and which are to be “secondary”.
In the hospital setting the operator may select “operat-
ing rooms” for display as the primary resources, Alter-
natively, “surgeons” or “heart/lung machines” or “CT
scanners” or “nuclear magnetic imagers” etc. or some
combination thereof might be chosen.

Assume, for illustration purposes, “operating rooms”
is selected for display as the primary resources. Initially,
the screen will display only the two axes—time (down
the left margin), and operating rooms (across the top as
column headings). Although at the cutset the remainder
of the display would normally be blank, it need not be.
For example, for each unscheduled block of time the
display can be made to show “open” or some equivalent
designation. Also “repair” may be used to reflect that a
particular room is not available for scheduling. Desig-
nations such as “repair,” “construction” “sabatical”
could be made to appear automaticaily as long as the
requisite information has been stored in the data base.

‘The operator would then proceed to prepare a sched-
ule, beginning with “Case abc™ for operating room 1.
The operator could schedule that case to begin at 7:00
a.m. and to end at 8:45 a.m. Or, if the informaticn as to
“Case abc™ had already been loaded into the data base,
once the starting time had been selected, an automatic
search of the data base could cause the system to calcu-
late and display the end point. In either case, a schedul-
ing indicator would be dispiayed to reflect utilization of
the primary resource, in this instance, "Rm 1". In FIG.
1, the vertical rectangle, labeled “Case abc” is the
scheduling indicator. In similar fashion, the remaining
operating rooms could be scheduled and scheduling
indicia displayed. As long as nothing is planned for one
of the primary resources at a particular time, the blank
screen or “open” at that location would constitute the
scheduling indicator.

During the scheduling of the primary resources, the
system can be made to monitor conflicts in utilization
involving primary as well as secondary resources. If
such conflicts are detected, a conflict indicator will be
displayed. The conilict could involve only primary
resources, ¢.g. two procedures scheduled for the same
operating room at the same time. In that event, the
operator wauld be able to detect the nature of the con-
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flict on the display. However, the conflict could involve
secordary resources, some of which may not appear on
the display. In that event, the operator would be alerted
to look for the conflict among the secondary resources.
Alternatively, by use of color, shading, shape position-
ing or the like, the conflict indicia itself can identify the
secoudary resource which is the source of conflict.

On the dispiay, a scheduling imdicator showing
planned or actual use of a particular primary resource
during a given block of time can be referred to as a
“cell”, On FIG. 1 the rectangle showing that “‘Case
abec” is scheduled for Room 1 from 7:0¢ to 8:45 a.m.
would be a “cell”. Each cell conld be given a title
which could be made to appear above the cell or within
its confines. Space permitting, a cell could also be made
to have several pieces of data relating to secomdary
resources displayed therein. For example, within the
cell that represents “Case abc™ the name of the surgeon
or the type of equipment being employed could be dis-
played.

In the event it is decided to display secondary re-
sources within cells, such secondary resource displays
could be used to indicate conflicts. For example, if Doc-
tor § were scheduled simultaneously in two operating
rooms, the display of Doctor § as a secondary resource
in either or both of those cells could be made to flash.
Such flashing would, in that embodiment, constitute the
conflict indicia.

The display of secondary resources could also be
employed to make additional options available. For
example, instead of having to go through a menu, sim-
ply by moving the cursor to one of those displayed
secondary resources, the system could be made to dis-
play a window with that secondary resource s schedule
or other information about that secondary resource.
Such a window is shown in FIG. 9.

Thus, the system need not be menu driven, The use of
shoricuts, such as displays of secondary resources
within cells, may avoid the use of menus. However, in
the more complex and/or more sophisticated applica-
tions of the instant invention, it is unlikely that sufficient
short-cuts can effectively be used so as to aveid all use
of menus.

In the displays illustrated in FIGS. 1 through 3 and &
through 8, along the Y axis time is shown running from
top to bottom, and along the X axis the primary re-
sources are shown. As will readily be understood,
which resources to display, and along which axis is a
matter of choice and convenience. Similarly, the time
intervals can be selected to match the needs of the appli-
cation. Moreover, as illustrated in FIGS. 4 and 5 those
time intervals need not even be displayed.

Turning now to FIG. 1, the display depicts a mixture
of respurces and their availability in time. The resources
are labeled across the top using abbreviations in which
“Rm” is room, “Doc” refers to a medical surgeon,
“Mic” refers to a particular type of apparatus, namely a
microscope and “Res” refers to some other piece of
equipment.

The time is shown at the left in FIG. 1, starting with
07:00, based on a 24-hour clock. It is usually most con-
venient to have all of the primary resources in a display
of the same type, such as rooms. However, such unifor-
mity is not essential. As can be seen, the primary re-
sources selected for display in FIG. 1 are of three differ-
ent types. The primary resources in the first three col-
wmos, “Rm 17, “Rm 27, and “Rm 3", are of one type,
but the the primary resources of the last three columns,
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are of two other types. The primary resource of column
4 is a surgeon and the primary resources of columns 5
and 6 are pieces of equipment.

In FIG. 1, “Rm 1" can be taken to refer to a surgical
operating room. At 07:00 in the morning “Case abc” is
scheduled to occupy “Rm 17 until 08:45. Thereatter,
“Case def” will be in “Rm 1" from 9:00 until 09:45,

Rm 2 has “Case ghi” from 07:00 to 09;,30. Rm 3 has
“Case klm” from 07:00 to 07:15 which is followed by
“Case mno” from 07:45 to 08:30. “Case pry” follows
from 03:45 to 09:00 and then “Case tuy” from 0%:15 to
09:45.

While there may be many surgeons involved, only
the activities of the surgeon “Doc a” are shown, “Doc
a” will be in Rm 3 from 7:00 to 7:15, involved in “Case
abc" from 7:45 to 8:15 and in Rm 4 (not displayed) from
9:00 to 9:45. *“Mic x” will be used by “Doc a” from 7:00
1o 7:15, will be used for “Case mno"” from 7:45 10 8:15
and will be in room 1 from 8:45 to 9:45. Also, the re-
source “Res y” will be used for “Case abc” from 7:00 to
7:15 (even though "Case abc™ will continue long after
7:15) and will then be moved for use in “Case ghi”
(already in progress) from 7:30 to 8:00. Resource “Res
y" is then shown as being assigned to “Case def” from
8:15 to 9:30. Although “*Case def” is not scheduled to
begin until 9:00, keeping “Res y” available for that case
from 8:15 does not necessarily represent a conflict, al-
though it may represent a waste of a valuable asset.
Depending upon the needs of the particular application,
such scheduling of “Res y” could, but need not, trigger
the display of a coaflict indicator.

In FIG. 1, “Case abc” is scheduled from 7:00 to 8:45.
“Doc a” is scheduled to be involved in that case, but
only from T:45 to 8:15. He is also scheduled for “Rm 3"
(“Case Xlm”) from 7:00 to 7:15. If “Case abc™ is Doc a's
case, then when the operator tried to schedule him for

w
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Rm 3 (“Case klm”) from 7:00 to 7:15 a conflict indicator =

would have been displayed. The operator would then
have checked, determined that Doc a was needed in Rm
1 (“Case abc™) oniy from 7:45 to 8:15 and then overrid-
den or suppressed the conflict indicator.

The display in FIG. 1 represents the resuits of a pro-
spective scheduling of activites and has been presented
for a predetermined time period. Revising the time scale
(from 15 minute to 30 minute intervals, for example)
will allow the operator to see further into the future but
will result in the size of the scheduling indicia to be
physically reduced. The distances between cells under
each resource will also shrink so that resoclution of adja-
cent cases in time may not be discernible. Such shrink-
ing of the time scale will also permit less information,
for example, about secondary resources, 1o be displayed
within each cell,

Time scale compression may also trigger conflict
indicia. For example, if the scale of FIG. 1 were
changed from 15 minute intervals to one hour intervals,
conflict indicia would be displayed between several of
the cells, including “Case abc” and **Case def” in Rm. 1,
Each cell would be occupying a portion of the time
block 3:00 to 9:00.

The use of conflict as well as status indicia to commu-
nicate data permits communication of multi-dimen-
sional information on a two dimensional display. Some
of the data which cause the display of conflict or status
indicia may be drawn from the semi-permanent data
base, some may be from the transitory data basc and
some may be from current or real time inputs.
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In a hospital surgical wing application, as well as in
many other applications to which the instant invention
can be put, inclusion of an internal real-time clock
would be quite advantageous. For exampie, such a
clock could be used to tell the operator which resources
are ir use and which ones are available at the time of
viewing. It could also enable the viewer to determine
where a particular resource, such as “Doc a" is at the
present time. In addition, the inclusion of a real-time
clock can enable automatic display of conflict indicia.

If timely information is available, status indicia can be
used to monitor and display progress of a procedure.
The entry of the patient into the operating room could
be signailed by use of the identifying label. “Case abc™
could be blue before the patient enters, orange as long as
the patient is in the room and red after the patieat has
left. Alternatively, the label could be moved from
withiss the cell to a site just above it to signify that the
patient is in the room (FIG. 1B). Other status indicia
could be used to monitor progress of the surgery. One
way to do that would be to have the cell representing
the time the patient is in the operating room changed
progressively as the surgery proceeds toward comple-
tion. For example, initially the ceil can be changed so
that one-guarter of it along its time length is in a con-
trasting color or distinctive pattern (FIG. 1A) to indi-
cate that step 1 has been completed. Another way
would be to use alphanumerics, such as “Step 1" in a
column occupying the first quarter of the scheduling
indicator cell (FIG. 1C). If the label is used to signify
entry of the patient, the first column within the cel
would be used to indicate completion of step 1 (FIG.
1C). Status indicia might also take the form of a clock
face, part of which is shaded or colored as the proce-
dure progresses or as time passes (FIG 1E). Moreover,
a combination of such indicia could also be used.

When 2 second milestone or significant stage has been
reached, 2 second status indicator could be displayed.
As an example, a second column, } the width of the cell,
could be changed to a contrasting color (FIG. ID}.
Additional indicis, for example, additional columns
within the celi, could be used to represent other mile-
stones or significant stages during the surgery.

The method of the instant invention, when a real-time
clock is incorporated, can be made to display status
indicia automatically. To illustrate, “Case abc” (F1G. 1)
might involve four major stages. Assume that siage 1 is
expected to take twenty minutes, stage 2 thirty minutes,
stage 3 forty minutes and stage 4 fifteen minutes. Means,
for example, a signal button, can be provided in the
aperating room to indicate when each stage has becn
completed. If that button is depressed on or before 7:20
a.m., a status indicator in the form of a vertical bar
within cell *Case abc” and occupying } of that cell, can
be made to appear (FIG. 1A). However, if the real-time
clock reaches 7:21 before the signal button is depressed,
that status indicator can be made automatically to begin
flashing and to continue flashing until the indicator
button {s depressed. Such flashing of a status indicator
can alert the operator to the fact that the procedure is
taking longer than anticipated. With such information in
hand, the need for rescheduling can be anticipated be-
fore the situation becomes critical.

The real-time clock could also be used for automatic
display of conilict indicia. If the signal button in Rm 3
has not been used to signify that “Doc a" has completed
kis task before 7:45 , a conflict indicator can be made to
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appear because Doc 2 is scheduled to be in Rm 1 work-
ing on Case abe at that time.

Status indicia may, but need not be communicated
according to a predetermined sequence, In some proce-
dures sequencing may not be important with respect to
some or all of the stages of the procedure. When se-
quencing is imperative, the method and system of the
present invention can be made to operate in a pro-
grammed mode. Each time a milestone is reached, all
that the operator need do is depress a button. Each
button press signals the reaching of the next milestone in
a predetermined sequence.

In other applications, however, a manual mode might
be more suitable. In the manual mode, the operator, by
movement of the cursor or some other mechanism, first
identifies the stage or milestone and then signals its
completion. Thus, the operator could, in the manual
mode, signal completion of stage 3 before stage 2.

Hybrids of the two modes may also be employed.
Thus, even in the manual mode, predetermined sequen-
ces or rules may be established. For example, it may be
necessary that step 3 be completed before step 4 is be-
gun, but steps 1, 2 and 5 may proceed without regard to
the timing of steps 3 and 4. Conflict indicia can be made
1o signal the violation of any sequence rules.

As can be appreciated, many installations are likely to
want the flexibility of selecting either the programmed
mode, the manual mode or the hybrid mode. The pres-
ent invention readily accommodates such flexibility.

Frequently it is important that a record be kept of
what happened and when. This can be accomplished
according to the instant invention simply by recording
{e.g. in the memory or on a printout) the time when
each milestone is reached. Normally, a real time record,
using the real-time clock, would be made each time a
milestone signal is sent. However, often, contemporoue-
ous signalling is impossible. For example, during sur-
gery, no one may be free to depress the signal button ar
the time a milestone is reached. Therefore, the present
invention also contemplates means for manual entry of
the time when an event occurred. It also contemplates
use of appropriate indicia, usually on the historical re-
cord, of whether the time recorded was real-time or
was manually entered.

The historical record also provides for accountabii-
ity. From that record it can readily be determined what
sequence was followed, when each milestone was
reached and which resources were involved. to resch-
edule the resources involved in the second tier conflict
and only if no conflicts result from that second resched-
uling, to proceed to reschedule at both the first and
second tiers, Otherwise, the rule would require aban-
doning the effort to reschedule.

The instant invention also contemplates the use of
status indicia to predict unanticipated availability of
resources. For example, if stage 2 in “Case abc,” not
expected to be finished until 7:50, has been completed
before 7:40, the status indicatar bar (FIG. 1A) can be
displayed in a different contrasting color. The appear-
ance of such a color bar on the display would alert the
operator to anticipate availability of operating room 1
(and the other resources involved in *Case abc”) earlier
than originally expected.

FIG. 2 represents a dynamic display of information
based on real-iime information, as contrasted with the
static prospective information that is reflected in FIG 1.
On FIG, 2, the time now is indicated by “(tn)"" and an
arrow.

12

FIG. 2 shows a conflict between “Case abc” and
“Case def” for surgical operating room 1, as denoted by
conflict indicator C-1. This conflict could have arisen as
a result of the operator, reacting to status indicia, revis-
ing the anticipated completion time of “Case abc.” Al-
ternatively, it may have been triggered by the passage
of time (as indicated by the real-time clock) beyond 8:45
without a signal having been received that *‘Case abe”
has been completed.

It should be noted that the revision of the scheduled
completion of “Case ab¢™ also causes a conflict in the
schedule of “Doc a” who is supposed to be in “Rm 4”

" at 9:00. Conflict indicator C-2 reflects that conflict.
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The system can also be made to take certain actions
automatically. For example, if a piece of equipment
must be warmed up for a predetermined period of time
before use, the method of the instant invention would
encompass having the system energize that piece of
equipment when a particuiar milestone in the procedure
has been completed. Similarly, in an industrial setting,
the system could automatically cut purchase orders or
open molds when certain predetermined milestones are
reached.

The method of this invention also contemplates a ruie
based system wherein the detection of certain conflict
indicia would cause automatic rescheduling of some
resources, To illusirate, assume that in FIG. 1, there
must be 15 minutes between completing Case abc and
beginning Case def. If a signal has not been sent by 8:50
that Case abc is over, a rule could be established that
would automatically reschedule Case def to begin at
9:15. The rule could also require checking the schedules
of all the resources involved in Case def before resched-
uling. .

If, upon checking those Case def-related schedules no
new conflicts are detected, the rescheduling would be
done and notice of the change communicated automati-
cally to the people affected. This could be done, for
example, by having the system call the office of the
surgeon scheduled to do Case def and, by use of a voice
synthesizer, report the new schedule.

If the rescheduling of Case def is found to provoke
other conflicts, the system could be designed so as not
to do the rescheduling, but instead merely to give notice
of the first coniflict. That notice could be by means of a
visual display, by the sounding of a distinctive note or
the like, Another possibility would be to have the sys-
tem iry:

Ideally, conflict indicia would be displayed regard-
less of which resource or resources are involved, For
example, even if the unexpected delay in completing
“Case abc” did not cause a conflict in use of Room 1, it
may have caused a conflict in the schedule of the anaes-
thesiologist invoived in that case. If the anaesthesi-
olegist’s schedule had been placed in the data base, a
search of the data base in response to rescheduling of
the completion of “Case abc” would reveal that the
anaesthesiologist’s extended involvement in “Case abe”
conflicts with his other obligations. As a result, yet
another conflict indicator C-3 would be displayed. Con-
flict indicator C-3 could be non-specific, in that it would
merely reflect the existence of a conflict but not identify
the source. Conflict indicia C 1 and C 2, on the other
hand signify not only the existence of a conflict but also
identify one or more of the resources involved, Alterna-
tively, C-3 could be made specific by use of color, posi-
tion, shape ete.
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It shouid be noted that identifiers “Case abc” and
“Case ghi” under rooms i and 2 have been moved from
within the cells to above them to indicate that those
cases are currently proceeding in their respective oper-
ating rooms. The identifier ““Case abc™ under “Doc a”
has also been moved to above the cell to reflect that
Doc a is currently involved in that case,

Under Rm. 1 on FIG. 2, it can be seen that the sched-
uled completion time has been changed from 8:45 to
9:15, representing a delay (d} of 30 minutes. The cross-
hatching under Rm. | shows that Case def, originally
scheduled to begin at 9:00, will not begin until 9:30.

The locations of the identifiers under Rm. 3 immedi-
ately reveal that Cases klm, mno and prs have been
completed and that Case tuv has not yet begun. It can
also be seen that Case mno was originally scheduled to
end at 8:15 but did not actually end until 8:30.

Still on FIG. 2, under “Doc. a”, it can be seen that his
involvement in Case abe did not end at 8:15 as planned,
but is still in progress at the current time and is now
scheduled to end at 9:15.

Finally, it can be seen that Mic. X, initially scheduled
to be moved into Rn. 1 at 8:45, perhaps to permit set-up
and calibration in advance of Case def, has not yet been
moved i, and is not scheduled for that move until %:13,

FIG. 3 is an historical display of how the primary
resources were actually used relative to the schedule
shown in FIG. 1. In FIG. 3, it can be seen that “Case
abe” which had been planned to be completed at 08:45
(dashed line in “Case abc” cell), was not completed
until about 09:05 and *“Case def” started immedizately
thereafter, Conflict indicator C-4 {(double cross-hatch-
ing) shows that “Case def” did not begin at the time
anticipated. Similarly, conflict indicia show that “Doc
a” did not begin the procedure in Rm 4 until $:05 (C-5)
because he was delayed by Case abc.

In the embodiment of FIG. 3, indicia in the form of
single cross-hatching, are us¢d to show changes that
were made from the prospective schedule. The opposite
direction cross-hatching of the Case tuv cell denotes a
cancelled procedure.

It should be noted that neither FIG. 1 nor FIG. 3
shows a current time indicator. In order to keep the two
types of displays from being confused, some notation
would normaily be used to differentiate one from the
other. One such method would be to use one back-
ground color for prospective displays and a contrasting
background color for historical displays. Such use of
contrasting colors could also make superflous a separate
current time flag. On the dynamic display, the passage
of time could be shown by having the interface line
between the two colors move inexcrably downward.

The display of FIG. 2 contemplates showing time
passing by having the time arrow (m) move down the
screen, with the cells remain stationary. As those skilled
in the art will readily appreciate, the time line can be
held stationary while the cells move. One such display
is reflected on the left half of FIG. 4. As time passes, the
digital clock changes and the cells index upwardly.

FIG. 4 also shows how, in accordance with the in-
stant invention, a graphical display may be combined
with and supplemented by a real time textual display.
As one cell passes off the screen, the textual display
showing current utiiization of that resource would auto-
matically change to reflect the new circumstance.

FIG. 4 shows the situation at 8:05. FIG. 5 shows the
situation with respect to the same operating rooms at
11:25. Tt should be noted that the time relationships
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between cells have changed between §:05 (FIG. 4) and
11:25 (FIG. 5). This has occurred because embedded in
the cells in this embodiment are milestone markers (M)
The cells stop at each of these milestone markers until
indication is received that the milestone has in fact been
reached. The cell then resumes indexing upwardly. In
this embodiment, the combination of milestone markers
and cell movements constitute the status indicia.

FIG. 6 shows a display of a prospective schedule for
the beginning of the month of June 1987 for Projects X
and Y and Resources 123, 223 and 224. Project X has
two phases which can be partially overlapping. Project
Y has three phases none of which can overlap. Re-
sources 123, and 223 are used in phases 1 and 2 of
Project Y. Resource 224 is used twice during phase I of
Project X and in phase 3 of Project Y.

FIG. 7 shows the dynamic or actual events as of June
B, 1987 with respect to the schedule shown in FIG. 6.
Phase of Project X did not begin on time and ended late,
The late ending is indicated by arrow t in the “phase
one” cell. That delay has caused & conflict to arise be-
cause Resource 224 cannot be used concurrently in
phase 1 of Project X aud phase 3 of Project Y. This
conflict is indicated by indicia C-6, C-7 and C-8. The
time is indicated by a screen background color change.
The interface between the two colors is the current time
().
Although Project X and Resource 224 used in
Project X have been rescheduled on FIG. 7, Project Y
phase three and the use of Resource 224 in “Y” three
have not yet been rescheduled.

While some overlap between phasas one and two of
Project X was anticipated, the delay in completion of
phase one resuited in too great an overlap, and the start
of phase two had to be delayed as a result. This is indi-
cated by shading in the Project X, phase two cell.

FIG. 8 shows a display relating to FIG. 1 which has
been reconfigured to include additional information
about some of the cells.

As discussed above, the method and system of the
instant invention may be menu driven. The nature of the
menus and submenus, the information to which they
periit access and the other functions they make avail-
able will vary depending upon the application. Some
menus can be used merely to call up information from
the data base, Other menus can be used to modify the
display format. How such menus can be used and the
kinds of menus which can be made available are as
varied as the applications to which the invention may be
applied and the creativity of those who use the inven-
tion.

‘The conventiona! use of pop up windows allows
additional information to be displayed beyond that
which can conveniently be placed on a graphical dis-
play. In FIG. 9 a pop up window has been called up in
order to view detailed information concerning a partic-
ular case.

‘The display can also be used to trace the location of
a specific physician or patient. The data base in a hospi-
tal system could also allow the display of the availabil-
ity of other resources, unrelated to the surgical suite.
For example, a hospital system could be designed to
identify the present and future occupants of rooms so
that individuals counld be easily located and timely infor-
mation retrieved as to availability of rooms.

Although it is anticipated that, at least in the early
applications of the instant invention, inputting of infor-
mation will normally be through key boards and/or
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signal switches, it should be understood that the inven-
tion is not limited to use of such devices. Depending
upon the particular application, telephone, radio, micro-
wave, infrared and other devices and methods of trans-
mitting signals could be used. In an industrial setting
where dynamic scheduling depends upon personnel in
the field arriving and departing from a myriad of differ-
ent locations, telephones or “beepers™ could be used to
input curreat information. Similarly, conflict indicia or
rescheduling information could automatically be com-
municated to field personnel by means of “beepers” or
other such devices.

While it is believed that a cathode ray tube display is
most suitable for use in practicing the instant invention,
the term “display"” has been used herein much more
generically. Dependir.g upon the particular application,
hard copy, e.g., 2 paper print-out, might be an accept-
able display. Similarly, an array of incandescent bulbs
might be adequate. Other, more or less sophisticated
displays could also be employed.

Finally, the above-described embodiments of the
invention are intended to be illustrative only. Numerous
alternative embodiments may be devised by those
skilled in the art without departing from the spirit and
the scope of the following claims.

I claim:

1. A method of prospectively planning utilization of a
multiplicity of related resources using a computer hav-
ing a memory, including the steps of: ‘

identifying some of said resources as being primary,

and other resources as being secondary;
establishing temporal relationships between at least
some of said resourrees;

creating a data base of information about at least one

of said resources, at least some of which informa-
tion is independent of said temporal relationships
between resources;

prospectively scheduling utilization of at least some

of said primary resources and at ieast some of said
secondary resonrces;

displaying, in graphical fashion, the prospectively

scheduled utilization of at least some of said re-
sources;
determining whether any of said scheduled utiliza-
tions of one of said resources is incompatible with
any of the information in said data base; and

communicating, by means of conflict indicia, the
existence of any said incompatible scheduled utili-
zations.

2. The method of claimm 1 wherein said display is a
transient optical display and wherein said communica-
tion of at least one of said conflict indicia is accom-
plished by having same appear on said display.

3. The method of claim 2 further comprising the step
of displaying status indicia.

4. The method of ¢laim 2 wherein at least two differ-
ent types of conflict indicia are displayed.

5, The method of ciaim 4 wherein one of said types of
conflict indicia identifies a temporal conflict and an-
other conflict indicia identifics an impermissible use as
determined by a search of said data base,

6. The method of claim 4 wherein at least some of said
conflict indicia identify the type of conflict involved.

7. The method of claim 2 further comprising the steps
of displaying utilization information about at least some
primary resources;

displaying utilization information about at least some

of said secondary resources; and
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displaying a relationship between at least one of said
primary resources 1o at least one of said secondary
resources.

8. The method of claim 2 wherein there is displayed
simultanecusly at least one primary resource and at least
one secondary resource.

9. The method of claim 2 wherein the display of
information is dynamic in that it reflects status informa-
tion in real time,

10. The method of claim 2 wherein at least one of said
conflict indicia identifies a real conflict and at least one
other of said conflict indicia identifies an apparent con-
flict.

11. The method of claim 2 wherein said data base can
be interrogated to cause a display of information about
at least one of said resources.

12. The method of claim 1 further comprising the
steps of:

obtaining information representing actual utilization

of at least one of said resources at a point in time
subsequent to the first scheduled utilization of said
resource;

determining whether said actual utilization is incom-

patible with any of said temporal relationships or

with any information stored in said data base; and
communicating, by means of conflict indicia, the

existence of any such incompatible utilizations.

13. The method of claim 1 further comprising the step
of determining whether any of said scheduled utiliza-
tions is incompatible with any of said temporal relation-
ships.

14. The method of prospectively planning utilization
of a multiplicity of related resources using a computer
having a memory, including the steps of:

creating a data base of information about at least some

of said resources, at least some of which data is
independent of temporal rejationships between
resources;

including in said data base permissible and impermis-

sible uses of at least some of said resources;
prospectively scheduling utilization of at least some
of said resources;

dispiaying, in graphical fashion, the prospectively

scheduled utilization of at least some of said re-
sources;

searching said data base to determine if any of said

scheduled utilizations constitutes an impermissible
use; and

communicating, by means of conflict indicia, said

impermissible scheduled utilizations.

15. The method of claim 1 or 14 wherein communica-
tion of at least some of said conflict indicia is by means
of sound.

16, The method of claim 1 or 14 wherein communica-
tion of at least some of said conflict indicia is by means
of light, radio waves or other electromagnetic radiation.

17. The method of claim 14 wherein said display is a
transient optical display and wherein said communica-
tion of at least one of said cornflict indicia is accom-
plished by having same appear on said display.

18. The method of claim 17 wherein said prospec-
tively scheduled utilization is reflected on said display
in the form of scheduling indicia.

1%. The method -of claim 18 further comprising the
steps of:

obtaining information representing actual utilization

of at least one of said resources at a point in time
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subscquent to the first scheduled utilization of said
resource;
communicating said actual utilization information by

having same appear on said display in the form of

status indicia.

20. The method of claim 19 further comprising the
steps of:

determining whether said actual utilization is incon.
sistent with any prior scheduled utilizations of any
resource;

rescheduling at least one of said inconsistent previ-
ously scheduled utilizations. '

21. The method of claim 19 further comprising the

step of recording said actual utilizations.

22. The method of claim 14 further comprising the
step of communicating at least two different types of
conflict indicia.

23. The method of claim 22 wherein one of said con-
flict indicia identifies a temperal conflict and another of
said conflict indicia identifies an impermissible use as
determined by .a search of said data base.

24. The method of claim 14 wherein said data base is
comprised of a permanent or semi-permanent data base
and a transitory data base,

25. A system for prospectively planning ufilization of
a multiplicity of resources, at least some of which are
interrelated, comprising:

a computer having a memory;

a data base stored in said memory containing informa-
tion about at least some of said resources, at least
some of which information is independent of tem-
poral relationships between resources;

a set designated as primary resources and a set desig-
nated as secondary resources;

scheduling means for prospectively scheduling utili-
zation of at least some of said primary resources as
a function of time; .

display means for displaying in graphical form, the
prospectively scheduled utilization of at least some
of said resources;

means for comparing at least one of said scheduled
utilizations with at least one other scheduled utili-
zation or with information in said data base, to
detect incompatibilities; and

means for communicating, by use of conflict indicia,
the existence of detected incompatibilities.

26. The system of claim 25 wherein said display

means are characterized by being transient.

27. The system of claim 26 wherein at least some of
said schesuling information is made to appear in textual
form on said display.

28. The system of claim 27 wherein at least some of
said conflict indicia are made to appear on said display.

29, The system of claim 28 wherein said scheduling
information reflects planned utilization of at least some
of said primary resources as a function of time.

30. The system of claim 29 wherein at least some of
said scheduling information imcorporates information
about utilization of at least some of said secondary re-
SOUrCes.

31. The system of claim 28 wherein at least some of
said conflict indicia appear on said graphical display.

32, The system of claim 25 wherein at least some of
said conflict indicia appear on said graphical display.

33. The system of claim 25 wherein at least two dif-
ferent kinds of conflict indicia are employed to commu-
nicate the existence of at least two different kinds of
incompatibilities,
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34. The system of claim 33 wherein at least one of said
conflict indicia identifies a temporal incompatibility and
at least one other conflict indicia identifies an incompat-
ibility as determined by a search of said data base.

35. A system for prospectively scheduling, periodic
monitering and managing utilizetion of a plurality of
resources, at least some of which are interrelated, com-
prising:

a computer having a memory;

a data base stored in said memory, containing infor-
mation about at least some of said resources; at least
some of which information is independent of tem-
poral relationships between resources;

a set designated as primary resources and a set desig-
nated as secondary resources;

scheduling means for prospectively scheduling utili-
zation of at least some of said primary resources as
a function of time;

display means for displaying in graphical form, the
prospectively scheduled utilization of at least some
of said resources;

means for communicating at least some of said pro-

spectively scheduled utilization information
through use of graphically displayed scheduling
indicia;

means for comparing at least one of said scheduied
utilizations with at least one other scheduled utili-
zation or with information in said data base to de-
tect incompatibilities;

means for communicating, by use of conflict indicia,

the existence of detectad incompatibilities;
means for collecting information about actual utiliza-
tion of at least one of said primary resources subse-
quent to the first scheduled use of a resource; and

means for modifying at least one of said scheduled
utilizations to reflect variances between said actual
utilization and said prospectively scheduled utiliza-
tion.

36. The system of claim 35 further comprising means
for inputting the actual status of utilization of at least
one of said primary resources at a point in time subse-
quent to the initial planned utilization of at least one of
said primary resources.

37. The system of claim 36 further comprising means
for collecting information about actual utilization of at
least one of said primary resources at a point in time
subsequent to the first prospectively scheduled utiliza-
tion thereof and means for communicating said actual
utilization information by use of status indicia.

38, The system of claim 37 further comprising means
for comparing said actual utilization of at least one of
said primary resources with the prospectively sched-
uled utilization of said resource and means for commu-
nicating, through use of status indicia, the results of said
comparison.

39. The system of claim 37 wherein said means for
collecting information about actual utilization of re-
sources includes real time clock means.

40. The system of claim 37 wherein said display
means includes means for displaying at least one of said
conflict indicia or said status indicia.

41, The system of claim 37 further comprising means
for dynamically displaying, by use of said status indicia,
the status of utilization of at least one of said resources
in real time.

42. The system of c¢laim 36 wherein said means for
inputting said actnal utilization status of resources in-
cludes real time clock means.
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43. The system of claim 36 further comprising means
for recording the time of said inputting of said actual
status utilization data.

44. The system of claim 36 further comprising means
for recording the time of said actual status utilization.

45, The system of claim 25 or claim 35 wherein said
data base is comprised of a semi-permanent data base
and a transitory data base.

46. The system of claim 35 wherein said means for
collecting said actual utilization information includes
real-time clock means. - |

47. The system of claim 46, 41, or 39 wherein said real
time clock means is made to appear concurrently with
said graphical display of the prospectively scheduled
utilization of at least some of said resources.

48, The system of claim 35 further comprising means
for detecting modification-cansed incompatible utiliza-
tions and communicating said detected modification-
caused incompatibilities by use of conilict indicia.

49. The system of claim 48 wherein said display
means includes means for displaying at least one of said
conflict indicia or saicl status indicia.

50, The system of claim 35 wherein said display
means are characterized by being transient in nature.

51. The system of claim 35 wherein said modifying
means includes means for automatically altering at least
one of said scheduled utilizations in response to detec-
tion of at least one modification-caused incompatibility.
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52. The system of claim 35 wherein at least some of 30

said actual utilization informstion appears on said
graphical display.

53. The system of claim 32, 31 or 52 wherein said
graphical display is made to appear concurrently with a
textual display of information about utilization of at
least some of said primary or secondary resourges.
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54, The system of claim 26 wherein information
stored in said data base about at least one of said re-
sources can be accessed and made to appear on said
display.

55, The system of claim 35 wherein at Jeast one of said
conflict indicia is communicated by graphical display
thereof.

56. The system of claim 26 or 55 further comprising

means for displaying utilization information about at

least some of said primary resources;

means for displaying utilization information about at

least some of said secondary resources; and

means for displaying a relationship between at least

one of said primary resources and at least one of
said secondary resources.

&7, The system of claim 26 or 55 further comprising
means for simultaneously displaying information about
at least one primary resource and at least one secondary
resource.

58, The system of claim 26 or 55 further comprising
means for dynamically displaying on said transient dis-
play, status information about the utilization of at least
some of said resources in real time,

59, The system of claim 26 or 55 wherein at least one
of said conflict indicia identifies a real conflict and at
least one other conflict indicia identifies an apparent
conflict.

60. The system of claim 26 or 55 further comprising
means for interrogating said data base to cause a display
of information about one of said resources.

61. The system of claims 26 and 55 wherein at least
two different kinds of incompatibilities can be detected
and wherein at least some of said conflict indicia iden-
tify the nature of the incompatibility associated there-

with,
» L] L » ®
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ABSTRACT OF THE DISCLOSURE

The invention relates to the method for the prospective
scheduling, periodic monitoring and dynamic management of
a plurality of interrelated and interdependent resourceﬁ
using a computer system. The method includes providing a
data base containing information about the resources and
graphically displaying utilization and availability of the
resources as a function of time. Indicia can be made to
appear on the display to provide visual identification of
symbols as well as information about scheduling, status

and conflicts involving the resources. In addition,

~access to the data base can be made available to provide a

continuous update of the display so that the display of
the resources is for the most recent data in the data
base. Access to the data base can alsoc permit the
operatior to call up a wide variety of information about
the resources and can also be used to track events and

procedures.
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METHOD AND SYSTEM FOR SCHEDULING,
MONITORING AND DYNAMICALLY MANAGING RESOURCES

- Field of Invention

The invention relates to a method for managing resources-
and particularly to the method and system for the
prospective scheduling and real time dynamic management of
a plurality of interdependent and interrelated resources

using a computer system for communicating information.

Background of the Invention

Many different fields require the management of resources
in order to carry out programs and schedule activities
effectively and efficiently. For example, the
construction of a building requires scheduling the use of
generél and specialized personnel, of particular pieces of
equipment and of delivery vehicles. In addition, a number
of these rescurces may have to be shared with other
construction projects at other sites. It also involves
managing the rescheduling of the use of those resources as
time passes and events unfold, often not in accordance
with the original schedule.
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Similarly, the efficient and effective use of surgical
operating rooms in a hospital requires coordinating the
use of numerous different resources, usually requiring
collecting and gaining access to and then making use of
information derived from many different sources. Some of
the resources which must be managed and coordinated in a
surgical suite or wing include the operating rooms, the
surgeons, the anaesthesiologists, the residents, the
nurses, the technicians, specialized pieces of equipment
and the like. '

In the last decade, there has been a significant increase
in the use of computers and computer display systems for
accessing and displaying data. For example, U.S. Patent
No. 3,725,650 discloses a method and arrangement for
visually representing industrial management data. This
patent teaches the use of a computer display for
representing data in the form of bar-graphs or
pie-graphs. The displays are for past and real time data
and do not include projections into the future. In -
addition, each graph is independent of each other graph so
that the impact of a change in one will not affect
another. There is no suggestion in this patent that the
method therein disclosed could be used for prospective or
dynamic management of the utilization of resources.

U.S. Patent No. 4,646,238 relates to a computerized system
for planning the testing and grading of products as part
of a manufacturing process. This patent does not disclose
any system for prospectively scheduling the utilization of
resources, nor does it disclose any method for monitoring
actual utilization of resoutces, nor does it disclose a
system where scheduling conflicts are noted.

U.s. Patent No. 4,547,851 relates to interactive
communications systems used in restaurants for processing
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food orders by patrons and for making entertainment, like
video games available to patrons. It does not relate to
resource scheduling, either prospectively or dynamically.

U.S. Patent No. 4,591,983 discloses a hierarchical
knowledge system and does not appear to pertain at all to
scheduling of interrelated and interdependent resources.

U.S. Patent No. 4,336,589 discloses a method and system
for monitoring and controlling the flow of articles in a
warehouse. It'is designed primarily to keep track of
orders and of the articles ordered as they are taken from
stock and prepared for shipment. There is no suggestion
that such a system could be used for resource scheduling,

management or monitoring.

Proiject planners which employ computers are also well
knewn. Such project planners most commonly are task or
activity focused. They are designed:primarily for
sequential scheduling of related tasks. For example, if a
construction project must proceed through six phases, and
phase 2 cannot begin until phase 1 is 2/3 complete, and
phases 3, 4 and 6 each must await completion of the
preceding phase, but phase 5 can begin simultaneously with
rhase 4, a pfoject planner could be used to set up the
schedule at the outset and to adjust that schedule to
reflect slippages as they occur. Project planners,
however, are not well equipped to manage the resources
employed in the various activities or to alert the
operators to the need to adjust the scheduled activities

in response to other demands upon those resources.

The management of resources, utilization of which can
change in time and can have complex interrelationships,
¢an present serious problems to effective scheduling of
the use of those rescurces and the tasks or activities in
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which they are employed. Inefficient and particularly
incompatible solutions to these ptoblems can be very
costly in a manufacturing setting, in the construction of
a building and elsewhere. Inappropriate solutions to such
problems become far more serious when they involve meﬁ?gg?
facilities and the performance of surgery because they can
then present life and death issues.

What is needed is an effective display of at least some of
the available resources as a function of time associated
with a data base of information relating to displayed
resources and perhaps to others as well. In addition,
such a gystem should, most advantageously, be capable of
being accessed in order to produce additional displays
relating to additional resources. In one of its more
general forms, such a system should permit changing the
time scale to accommodate widely diverse applications.
Most desirably, it should also be able to display short
range as well as long range projected  (and/or-historical)
utilization without distorting relationships between
displayed data when going from short to long range or vice

versa.

Additionally, and, in some settings, most importantly, the
system should be capable of showing interrelationships
between resources so that changes in utilization of one or
more -resources, reveal the impact of those changes upon
the availability and utilization of other resources as
well as upon anticipated future utilization of the same
resource and upon the activities in which they are

employed.,

Summary of the Invention

The invention relates to a method for the dynamic
management of a plurality of resources, preferably using a



10

15

20

25

30

35

computer system. The method includes providing a data
base that includes information about the available
resources and graphically displaying anticipated and/or
actual utilization of the resources as a function of
time. Generally, the displays can be in the form of bar-
graphs, pie charts, line graphs or other geometric
shapes. Various types of indicia may be employed to
provide visual auditory or other sensory communication of
information pertinent to the resources and/or the
utilization thereocf. "Scheduling indicia" may be used to
indicate utilization (historical and/or prospective) of
resources, "status indicia" may be employed to reflect

~current status of events and "conflict indicia" may be

used to alert operators to scheduling conflicts.. In one
of its preferred configurations, the invention
contemplates providing access to a data base to permit
continuous updating of the information stored therein so
that when resource utilization is displayed it reflects
the most recent data in the data base. |

In another embodiment, the method and system of this
invention gives access to the data base in order to
provide information, beyond that appearing on the display,
relative to a selected resource. Provision can also be
made for selectively changing the display in order to
present data relating to different aspects of one or more

resources.

Further, the iEy@QﬁiQE‘CQntemplates the automatic
adjustment of schedules as conflicts arise as well as the
automatic communication of those adjustments. It also
contemplates automatic notification to relevant personnel
and automatic initiation of activities (cutting a purchase
order, turning on a furnace etc.) and procedures upon

reaching certain milestone points.
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The system can also incorporate accountability means
whereby it can be determined whether resources are being
used properly and procedures are being followed in
accordance with established rules. In addition, a record
keeping function can be incorporated to document what

resources were used, for what procedures, by whom and when.

Of course, not every application of this invention will
necessarily incorporate all of the above features. It is
anticipated that some applications will have need for only
some of the features and other, more complex or more
sophisticatéd or more automated applications will make use
cf more of the features contemplated by the instant

“invention.

Brief Description of the Drawings

A description of the invention will be given in connection
with the drawings which include:

Fig. y/éaows a prospective display of scheduled resources
in accordance with the invention.

P
-

-

Fig. 1Af§ﬁows one of the cells from Fig. 1”7 after the first
milestone has been completed.

Fig. 1B/§H5ws one of the cells of Fig. 1 with the
identifying label having been moved to above the cell to
denote that the patient is in the room.

Fig. 1cC sfiows the same information as in Fig. 1A, but
using a different means to indicate completion of
milestone 1.
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Fig. 1D-Shows the same cell as Fig. 1A, but at a later

point in time, after the second milestone has been rassed.

Fig. 1E.eh6Ws a cell in which a circle or clock face is
used to display status indicia.

Fig. 2 shows the schedule of Fig. 1 as a dynamic display,
modified in accordance with the present invention by
events as they have occurred.

Fig. 3 shows the schedule of Fig. 1 after completion. It
is an Eﬁstorlcal record generated in accordance with the
present invention, showing not only what took place, but

also how reality varied from projected utilization.

Fig. 4 ghows an alternative method for graphically
displaying scheduling information while simultaneously
displaying in textual form, information about the
scheduled resources.

Fig. 5 shows the display of Fig. 4 at a later point in
time,

Fig. 6 ‘Ehows a display of a prospective schedule of
industrial projects in-accordance with the invention.

Lwﬁwdﬁw
Fig. 7 shows“gg dynamic display of the schedule of Fig. 6,
modified to take into account some events as they have
occurred.
.,--’F~ |

Fig. 8 *shows a reconfigured display of some of the
information appearing on Fig. 1.

fﬁ
Fig. 9"shows a display wherein a pop-up window, overlayed -
upon the display of Fig. 1, shows information about case

k1lm,.

H
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Discussion of the Invention

The method according to the invention enables dynamic
control of a complex project invelving a plurality of
resources which are interrelated and which can change with
time. Preferably, the method utilizes a display system
such as the type assoclated with a personal computer and a
keyboard for selectively changing the display. In
addition, a data base containing data relating to the
resources can be made available. The data base can be
updated from one or more real time sources and this in
return can result in an update of the data being
displayed. The keyboard can also be used to input data
to the data base and to do prospective scheduliﬁg. The.
data preferably is displayed graphically as a function of
time to portray the temporal relationships between various
resources, activities and events.

Inputting, modifying, handling and accessing of the data
can be carried out using known methods and techniques.
Similarly, generating appropriate graphical displays can
be done by using well known techniques.

There are numerous situations which can effectively be
managed by the use of the instant invention. One such
situation is monitoring and planning the use of the
facilities and other resources available in the surgical
suite of a hospital. Each operating room represents a
resource and information can be provided in the data base
about each operating room. For example, some gperating
rooms may be limited to ambulatory procedures, some may be
specifically designed and equipped for open heart surgery,
some may require only 15 minutes for clean up between
procedures and others might need 20 minutes. Some
specialized pieces of equipment may be limlted to use in
only some of the operating rooms. Some equipment may
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require long periods of sterilization between procedures,
while others require none. Also, some resources may be
unavailable because of construction, repair or maintenance
activities. If the particular application calls for a
rule-based system (as will be discusged below), the
applicable rules would normally be/in the knowledge or
data base. Preferably, all such Anformation would be
included in a primary or semi-pdrmanent data base.

o -
The primary data base could also include standard
information about certain known activities or procedures.
For example, it may include information like: an
appendectomy should be scheduled to take 90 minutes,
requires that medications A, B, C and D be available, that
only operating rooms X, Y and Z are suitable for such a
procedure and that only doctors J, K and L are authorized
to perform such operations.

A supplemental, or transitory data base, preferably
integrated with the primary data base, can also be
employed to store information more frequently changed than
the information in the primary data base. The transitory
data base could include inforﬁation about the planned
utilization of a given resource on a particular day or at
a particular time. Tasks or'procedures walting to be
scheduled could also be in the transitory data base. It
could also include relevant information about a particular
patient (e.g., name, doctor, procedure to be performed,
allergies) who is scheduled for surgery. If anything in
fration is incompatible with information

the planned uti ‘
in either t primary or secondary data base, a conflict -

indicat can be made to appear on the display or on ]

ible i . . le, if ;
audible 81gpﬁ&’§1ven For example, 1f the procedure is

N

Sraes

conflict indicator would be displayed. Similarly, if the
patient is allergic to medicatiqn_that is called for, a
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conflict indicator would alert the operator of the system
to the problem.

Each surgical operating room has a planned use in time and
the intended use may be associated with a particular
patient, pieces of equipment and procedure, as well as key
personnel who will be involved in performing the operation
and the medication to be administered.

Each surgeon also represents a resource and the surgeon's
prior commitments may be important for determining the
availability of the surgeon for other surgical operations
or in case of an emérgency. In the same way, a patient
can be regarded as a resource and the planned locations
and activities of the patient can be displayed so that the
patient can easily be located. Similarly, pieces of
equipment and key personnel can be treated as resources,
All this information would normally be put in the
supplemental data base and would then be searched along
with the primary data base, each time a resource is
scheduled for use and each time a schedule is modified.

As can readily be appreciated, it is not unusual for the
actual time taken to complete a particular procedure to
vary from the scheduled or anticipated time. If the
actual time exceeds the projected time, such information
should be readily available in order to determine if
alternate arrangements must be made. For example, such a
deviation could affect subsequent scheduled use of the
operating room. In addition, the extended involvement of
the patient, the surgeon, key personnel and particular
pieces of equipment could have an impact on other surgical
procedures which have been planned for that surgeon, those
personnel and those pieces of equipment. It could also
affect other procedures that might have been scheduled for
that patlent
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As used herein, a "resource" in the hospital setting could
be a room, a person, a plece of equipment, or the like.

In other settings, "resources" could include containers,
vehicles, supervisors, workers units of goods, blocks of
time, dollars, aircraft, boarding gates, pilots and the .
like. Some resources may be reusable, others may be
subject to depletion, and still others may be renewable.
Generally, a resource has a known and/or anticipated
availability and can be related to one or more other
resources as a function of time or as a function of some
other consumption, depletion or saturation. As those
skilled in the art will readily appreclate, consumption,
depleticn, saturation and the like are analogous to time
in that each can be used as a measuring yardstick. For
example, a work day can be viewed as consisting of 32
fifteen minute blocks of time during which activities can
be scheduled and resources used. Similarly, a reservoir
of 2000 items may be viewed as consisting of 500 groups of
4, with various activities and resources scheduled for
utilization as different groups of 4 are consumed. The

term "time," as used herein, should be understood in its
broadest sense and not limited to measurements based upon

rotations of the earth.

The availability and utilization of resources can
displayed as a function of time by use of "scheduling
: be
monitored and displayed by use of "Status indicia."

indicia". Progress of a planned procedure ¢

Incompatible scheduling of resources can be signalled by
the displaying of "conflict indicia." Any of the several
indicia, scheduling, status or conflict, described herein,
can be displayed in a myriad of ways, including color _
changes, color bars, shadings, alphanumerics and the like,
and combinations thereof. The several indicia can also be
displayed by the use of highlighting, geometric symbols,
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flashing, and/or enhancements such as a brightened frame

around data.

While the operator of the system can select certain
resources for primary display purposes, the system
monitors utilization, not only of the displayed primary
resources but also of other or secondary resources which
may or may not appear on the display, but which are used
in conjunction with the displayed primary resocurces. To
illustrate, the operator may choose to display "operating
rooms" as the primary resources. One of those operating
roomsg, 0, however, may require surgeon S, '
anaesthesiologist A, heart/lung machine H and heart
monitor M. Resources S, A, H and M may be referred to as
secondary resources. If the procedure scheduled for room
0 takes longer than expected, the system will display
conflicts, not only with respect to the primary resource,
operating room 0, but also with respect to scheduled
utilization of the secondary resources, surgeon S,
anaesthesiologist A, heart/lung machine H and monitor M,
The system can, of course, be so configured as to suppress

one or more of these indicia.

In using the system of the instant invention, the operator
collects information from various sources concerning needs
or requesﬁs for use of the resources. In the context of a
hospital surgical suite this might inyglve requests from
surgeons for operating rooms, for pi€ces of equipment,
perhaps for particular staff m%pﬁgfié;nd for other
physiciansg, such as anaesthesiologist's._..Each surgeon
would identify the E?SCedure to be performed, the
anticipated time to complete the procedure, patient
information and other relevant data. Other information

might also be supplied, such as other commitments of

involved personnel.
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The operator loads this information into the data base in
any conventional manner and then proceeds to schedule the
various resources. If an attempt is made to set up a
schedule that involves apparently inconsistent or
incompatible use of a given resource, a conflict indicator
would be displayed. Having thus been alerted, the
operator would then either revise the proposed schedule or
determine whether the conflict is real or only apparent.

To illustrate the difference between real and apparent

conflicts, consider the situation of a surgeon employing
a new procedure which only a few people have been trained
to use. The new and uniQue aspect of the overall surgery

‘may take only 30 minutes of an anticipated 3 hour

surgery. The other steps to be performed, e.qg., opening'
the patient in preparation for the critical procedure,
stabilizing the patient on the heart/lung machine and
closing the wound after the new procedure has been
completed. could be performed by other surgeons.
Nevertheless, since the operating room would normally be
assigned to the primary surgeon for the entire 3 hour
period, the system would display a conflict indicator if
that primary surgeon were scheduled elsewhere during any
part of those 3 hours. In the real world, however, that
surgeon’s personal presence might only be required for 30
minutes, thereby allowing him to discharge other duties
during the remaining 2-1/2 hours when the operating room
is being used in his name.

Recognizing that some conflicts may be real and others
only apparent, the system and method of the present
invention can be made to recognize different Kkinds of
conflicts, some which it "knows" are irreconcilable, some

which it "knows" are susceptible of accommodation and some

which it is unable to "recognize" as faliing in either
category. Each type of conflict could be indicated by its
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own unique conflict indicia. With that kind of
information displayed, the operator can tell whether to
reschedule resources immediately or whether to check
further to see if a real conflict exits,

After collecting and usually, but not necessarily, after
loading the relevant information into the data bank, the
operator decides which resources are to be "primary" for
display purposes and which are to be "secondary". In the
hospital setting the operator may select "operating rooms"
for display as the primary resources. Alternatively,
“surgeons" or "heart/lung machines" or "CT scanners" or

~"nuclear magnetic imagers" etc. or some combination

thereof might be chosemn.

Assume, for illustration purposes, "operating rooms" is
selected for display as the primary resources. Initially,
the screen will display only the two axes —-- time (down
the left margin), and operating rooms (across the top as
column headings). Although at the outset the remainder of
the display would normally be blank, it need not be. For
example, for each unscheduled block of time the display
can be made to show "open" or some equivalent

designation. Also "repair" may be used to reflect at a
particular room is not available for scheduling.

1

Designations such as "repair," "construction" "sabatical"-
d R s ——

could be made to appear automatically as long as the
requisite information has been stored in the data base.

The operator would then proceed te prepare a schedule,
beginning with "Case abc" for operating room 1. The
operator could schedule that case to begin at 7:00 a.m.
and to end at 8:45 a.m. Or, if the information as to
“Case abc"” had already been loaded into the data base,
once the starting time had been selected, an automatic
search of the data base could cause the system to

]
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calculate and display the end point. In either case, a
scheduling indicator would be displayed to reflect
utilization of the primary resource, in this instance,

"Rm 1", In Fig. 1, the vertical rectangle, labeled "Case
abe" is the scheduling indicator. In similar fashion, the
remaining operating rooms could be scheduled and
scheduling indicia displayed. As long as nothing is
planned for one of the primary resources at a particular
time, the blank screen or "open" at that location would
constitute the scheduling indicator.

During the scheduling of the primary resources, the system
can be made to monitor corflicts in utilization involving
primary as well as secondary resources. If such conflicts
are detected, a conflict indicator will be displayed. The
conflict could involve only primary resources, e.g. two
procedures scheduled for the same operating room at the
gsame time. In that event, the operator would be able to
detect the nature of the conflict on the display.

However, the confllct could involve secondary resources,
someé of which may not appear on the display. In that
event, the operator would be alerted to look for the
conflict among the secondary resources. Alternatively, by
use of celor, shading, shape positioning or the like, the
conflict indicia itself can identify the secondary
resource which is the source of conflict.

On the display, a scheduling indicator showing planned or
actual use of a particular primary resource during a given
block of time can be referred to as a "cell". On Fig 1
the rectangle showing that "Case abc" is scheduled for
Room 1 from 7:00 to 8:45 a.m. would be a "cell". Each
cell could be given éwtitle which could be made to appear
above the cell or within its confines. Space permitting,
a cell could also be made to have several pieces of data
relating to secondary resources displayed therein. For

-
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example, within the cell that represents "Case abc” the
name of the surgeon or the type of equipment being
employed could be displayed.

In the event it is decided to display secondary resources
within cells, such secondary resource displays could be
used to indicate conflicts. For example, 1f Doctor S were
scheduled simultaneously in two operating rooms, the
display of Doctor S as a secondary resource in either or
both of those cells could be made to flash. Such flashing

would, in that embodiment, constitute the conflict indicia.

The display of secondary resources could also be employed
to make additional options available. For example,
instead of having to go through a menu, simply by moving
the cursor to one of hﬁgg displayed secondary resources,
the system coulQMb€¢;Zde to display a window with that
secondary resource's sphedule or other information about

that secondary resource. Such a tiiigyzigrghown in Fig. 9.

Thus, the system need not be menu-driven,, The use of
shortcuts, such as displays of secondary resources within
cells, may avoid the use of menus. However, in the more
complex and/or more sophisticated applications of the
instant invention, it is unlikely that sufficient
short-cuts can effectively be used so as to avoid all use

of menus.

In the displays illustrated in Figs 1 through 3 and 6
through 8, along the ¥ axis time is shown running from top
to bottom, and along the X axis the primary resources are
shown. As will readily be understocod, which resogurces to
display, and along which axis is a matter of choice and
convenience. Similarly, the time intervals can be

selected to match the needs of the application. Moreover,
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ag illustrated in Figs. 4 and 5 those time intervals need
not even be displayed.

Turning now to Fig. 1, the display depicts a mixture of
resources and their availlability in time. The resources
are labeled across the top using abbreviations in which
"Rm" is room, "Doc" refers to a medical surgeon, "Mic"
refers to a particular type of apparatus, namely a
microscope and "Res" refers to some other piece of
equipment.,

The time is shown at the left in Fig. 1, starting with
07:00, based on a 24-hour clock. It is usually most
convenient to have all of the primary resources in a
display of the same type, such as rooms. However, such
uniformity is not essential. As can be seen, the primary
resources gplected for display in Fig. 1 are of three
differeny”types. The primary resources in the first three
colump€, "Rm 1", "Rm 2", and "Rm 3", are of one type., but
tﬁiﬂggg‘primary resources of the last three columns, are

T
of two other types. The primary resource of column 4 is a

surgeon and the primary resources of columns 5 and 6 are
pieces of egquipment.

In Fig. 1, "Rm 1" can be taken to refer to a surgical
operating room. At 07:00 in the m %ing “Case abc" is
scheduled to cccupy "Rm 1" until8:45. Thereafter, "Case

def" will be in "Rm 1" from 9:00 until 095¢57'
. Waﬁ"

o
Rm 2 has "“Case ghi" from=07:90‘;o 09:30, Rm 3 has "Case
kKlm" from 07:00 to 07:15 which is followed by "Case mno"
from 07:45 to 08:30. “Case prs" follows from 08:45 to
09:00 and then "Case tuv" from 09:15 to 09:45,

While there may be many surgeons involved, only the
activities of the surgeon "Doc a" are shown. "Doc a" will

1
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be in Rm 3 from 7:00 to 7:15, involved in "Case abc" from
7:45 to &:15 and in Rm 4 (not displayed) from 9:00 to
9:45, "Mic x" will be used by "Doc a" from 7:00 to 7:15,
will be used for "Case mno" from 7:45 to 8:15 and will be
in room 1 from 8:45 to 9:45. Also, the resource "Res yJ
will be used for "Case abc" from 7:00 to 7:15 (even though
"Case abc" will continue long after 7:15) and will then be
meved for use in "Case ghi" (already in progress) from
7:30 to 8:00. Resource "Res y" is then shown as being
assigned to "Case def" from 8:15 to 9:30. Although "Case
def" is not scheduled to begin until 9:00, keeping "Res y"
available for that case from 8:15 dces not necessarily
represent a conflict, although it may represent a waste of
a valuable asset. Depending upon the needs of the
particular application, such scheduling of "Res y" could,
but need not, trigger the display of a conflict indicator.

In Fig. 1, "Case abc" is scheduled from 7:00 to B:45.

'‘Doc a" is scheduled to be involved in that case, but only
from 7:45 to 8:15. He is also scheduled for "Rm 3" ('"Case
klm") from 7:00 to 7:15. If "Case abc" 1s Doc a's case,
then when the operator tried to schedule him for Rm 3
("Case klm") from 7:00 to 7:15 a conflict indicator would
have been displayed. The operator would then have
checked, determined that Doc a was needed in Rm 1 ('"Case
abc") only from 7:45 to 8:15 and then overridden or
suppressed the conflict indicator.

The display in Fig. 1 represents the results of a
prospective scheduling of activities and has been
rresented for a predetermined time period. Revising the
time scale (from 15 minute to 30 minute intervals, for
example) will allow the operator to see further into the
future but will result in the size of the scheduling
indicia to be physically reduced. The distances between
cells under each resource will also shrink so that
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resolution of adjacent cases in time may not be
discernible. Such shrinking of the time scale will also
permit less information, for example, about secondary
resources, to be displayed within each cell.

Time scale compression may also trigger confliet indicia.
For example, if the scale of Fig. 1 were changed from 15
minute intervals to one hour intervals, conflict indicia
would be displayed between several of the cells, including
“cagse abc" and “Case def" in Rm. 1. Each cell would be

occupying a portion of the time block 8:00 to 9:00.

The use of conflict as well as status indicia to
communicate data permits communication of
multi~dimensional information on a two dimensional

\. R EMMW}EMW!%.;}.;,@;“
display. Some of the data which cause the display of
conflict or status indicia may be drawn from the
semi-permanent data base, some may be from the transitory

data base and some may be from current or real time inputs.

In a hospital surgical wing applicaticn, as well as in
many other applications to which the instant invention can
be put, inclusion of an internal real-time clock would be
guite advantageous. For example, such a clock could be
used to tell the operator which resources are in use and
which ones are available at the time of viewing. It could
also enable the viewer to determine where a particular
resource, such as "Doc a" is at the present time. In
addition, the inclusion of a real-time clock can enable
automatic display of conflict indicia.

If timely information is available, status indicia can be
used to monitor and display‘progress of a procedure. The
entry of the patient into the operating room could be
gsignalled by use of the identifying label. '"Case abc”
could be blue before the patient enters, orange as long as
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the patient is in the room and red after the patient has
left. Alternatively, the label could be moved from within
the cell to a site just above it to signify that the '
patient is in the room (Fig. 1B). Other status indicia
could be used to monitor progress of the surgery. One way
to do that would be to have the cell representing the time
the patient is in the operating room changed progressively
as the surgery proceeds toward completion. For example,
initially the cell can be changed so that one-quarter of
it along its time length is in a contrasting color or
distinctive pattern (Fig. 1A) to indicate that step 1l has
been completed. Another way would be to use
alphanumerics, such as "Step 1" in a column occupying the
first quarter of the scheduling indicator cell (Fig. 1C).
If the label is used to signify entry of the patient, the
first column within the cell would be used to indicate
completion of step 1 (Fig. 1C). Status indicia might also
take the form of a clock face, part of which is shaded or
colored as the procedure progresses or as time passes
(Fig. 1E). Moreover, a combination of such indicia could

also bhe used.

When a second milestone or significant stage has been
reached, a second status indicator could be displayed. As
an example, a second column, 1/4 the width of the cell,
could be changed to a contrasting color (Fig. 1D).
additional indicia, for example, additional columns within
the cell, could be used to represent other milestones or

significant stages during the surgery.

The method of the instant invention, when a real-time
clock is incorporated, can be made to display status
indicia automatically. To illustrate, "Case abc" (Fig. 1)
might involve four major stages. Assume that stage 1 is
expected to take twenty minutes, stage 2 thirty minutes,
stage 3 forty minutes and' stage 4 fifteen minutes. Means,
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for example, a signal button, can be provided in the
operating room to indicate when each stage has been
completed. If that button is depressed on or before 7:20
a.m., a status indicator in the form of a vertical bar
within cell "Case abc" and occupying 1/4 of that cell, can
be made to appear (Fig. 1A). However, if the real-time
clock reaches 7:21 before the signal button is depressed,
that status indicator can be made automatically to begin
flashing and to continue flashing until the indicator
button is depressed. Such flashing of a status indicator
can alert the operator to the fact that the procedure is
taking longer than anticipated. With such information in
hand, the need for rescheduling can be anticipated before
the situation becomes critical.

The real-time clock could alsc be used for automatic
display of conflict indicia. If the signal button in Rm 3
has not been used to signify that "Doc a" has completed
his task before 7:45, a conflict indicator can be made to
appear because Doc a is scheduled to be in Rm 1 working on
Case abc at that time.

Status indicia may, but need not be communicated according
to a predetermined sequence. In some procedures
sequencing may not be important with respect to some ot
all of the stages of the procedure. When sequencing is
imperative, the method and system of the present invention
can be made to operate in a programmed mode. Each time a
milestone is reached, all that the operator need do is |
depress a button. Each button press signals the reaching
of the next milestone in a predetermined sequence.

In other applications, however, a manual mode might be
more sultable. In the manual mode, the operator, by
movement of the cursor or some other mechanism, first
identifies the stage or milestone and then signals its
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completion. Thus, the operator could, in the manual mode,
signal completion of stage 3 before stage 2.

Hybrids of the two modes may also be employed. Thus, even
in the manual mode, predetermined sequences or rules may
be established. For example, it may be necessary that
step 3 be completed before step 4 1s begun, but steps 1, 2
and 5 may proceed without regard to the timing of steps 3
and 4. Conflict indicia can be made to signal the

violation of any segquence rules.

Zs can be appreciated, many installations are likely to
want the flexibility of selecting either the programmed
mode, the manual mode or the hybrid mode. The present
invention readily accommodates such flexibility.

Frequently it is important that a record be kept of what
happened and when. This can be accomplished according to
the instant invention simply by recording (e.g. in the
memory or on a printout) the time when each milestone is
reached. Normally, a real time record, usianxhe
real-time clock, would be made each time %ﬂyﬁlestone
signal is sent. However, often, contemgoroueoqgg
signalling is impossible. For example, during surgery, no
one may be free to depress the signal bﬁtton at the time a
milestone is reached. Therefore, the present invention
also contemplates means for manual entry of the time when

an event occurred. It also contemplates use of
appropriate indicia, usually on the historical record, of

whether the time recorded was real-time or was manually
entered.

The historical record also provides for accountability.
From that record it can readily be determined what
sequence was followed, when each milestone was reached and

which resources were involived.
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“The system can also be made to take certain actions
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automatically. For example, if a piece of equipment must
be warmed up for a predetermined period of time before
use, the method of the instant invention would encompass-
having the system energize that piece of equipment when a
particular milestone in the procedure has been completed.
Similatly, in an industrial setting, the system could
automatically cut purchase orders or open molds when

certain predetermined milestones are reached.

The method of this invention also contemplates a
rule-based system wherein the detection of certain
conflict indicia would cause automatic rescheduling of
some resources. To illustrate, assume that in Fig. 1,
there must be 15 minutes between completing Case abc and
beginning Case def. If a signal has not been sent by 8:50
that Case abc is over, a rule could be established that
woluld automatically reschedule Case def to begin at 9:15.
The rule could also reguire checking the schedules of all
+he resources involved in Case def before rescheduling.

I1f, upon checking those Case def-related schedules no new
conflicts are detected, the rescheduling would be done and
notice of the change communicated autcomatically to the
people affected. This could be done, for example, by
having the system call the office of the surgeon scheduled
to do Case def and, by use of a voice synthesizer, report

the new schedule.

If the rescheduling of Case def is found to provoke other
conflicts, the system could be designed so as not to do
the rescheduling, but instead merely to give notice of the
first conflict. That notice could be by means of a visual
diéplay, by the sounding of a distinctive note or the
like. Another possibility would be to have the system try

g



10

15

20

25

30

35

_24_

to reschedule the resources involved in the second tier
conflict and only if no conflicts result from that second
rescheduling, to proceed to reschedule at both the first
and second tiers. Otherwise, the rule would require
abandoning the effort to reschedule.

The instant invention also contemplates the use of status
indicia to predict unanticipated availability of
resources. For example, if stage 2 in "Case abc," not
expected to be finished until 7:50, has been completed
before 7:40, the status indicator bar (Fig. 1A) can be
displayed in a different contrasting color. The
appearance of such a color bar on the display would alert
the operator to anticipate availability of operating room
1 (and the other resources involved in "Case abc") earlier

than originally expected.

Fig. 2 represents a dynamic display of information based
on real-time information, as contrasted with the static

prospective information that is reflected in Fig 1. On
Fig. 2, the time now is indicated by "(tn)" and an arrow.

Fig. 2 shows a conflict between "Case abc" and "Case def"
for surgical operating room 1, as denoted by conflict
indicator C-1. This conflict could have arisen as a
result of the operator, reacting to status indicia,
revising the anticipated completion time of "Case abc."
Alternatively, it may have been triggered by the passage
of time (as indicated by the real-time c¢lock) beyond 8:45
without a signal having been received that "Case abc" has

been completed.

It should be noted that the'revision of the scheduled
completion of "Case abc" also causes a conflict in the
schedule of "Doc a" who is supposed to be in "Rm 4" at
9:00, Conflict indicator C-2 reflects that conflict.
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Ideally, conflict indicia would be displayed regardless of
which resource or resources are involved. For example,
even 1f the unexpected delay in completing "Case abec" did
not cause a conflict in use of Room 1, it may have caused
a conflict in the schedule of the anaesthesiologist
involved in that case. If the anaesthesiologist's
schedule had been placed in the data base, a search of the
data base in response to rescheduling of the completion of
"Case abc" would reveal that the anaesthesiologist's
extended involvement in "Case abc" conflicts with his
other obligations. As a result, yet another conflict
indicator C-3 would be displayed. Conflict indicator C-3
could be non-specific, in that it would merely reflect the
existence of a conflict but not identify the source.
Conflict indicia C-~1 and C-2, on the other hand signify
not only the existence of a conflict but also identify one
or more of the resources involved. Alternatively, C-3
could be made specific by use of color, position, shape
etc.

It shoﬁld be noted that identifiers "Case abc" and “Case
ghi" under rooms 1 and 2 have been moved from within the
cells to above them to indicate that those cases are
currently proceeding in their respective operating rooms.
The identifier "Case abc® under "Doc a" has also been
moved to above the cell to reflect that Doc a is currently
involved in that case.

Under Rm. 1 on Fig. 2, it can be seen that the scheduled
completion time has bheen changed from 8:45 to 9:15,
representing a delay {(d) of 30 minutes. The
cross—hatching under Rm. 1 shows that Case def, originally
scheduled to begin at 9:00, will not begin until 9:30,

The locations of the identifiers under Rm. 3 immediately
reveal that Cases klm, mno and prs have been completed and
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that Case tuv has not yet begun. It can also be seen that
Case mno was originally scheduled to end at 8:15 but did
not actually end until 8:30.

Still on Fig. 2, under "Doc. a", it can be seen that his
involvement in Case abc did not end at 8:15 as planned,
but is still in progress at the current time and is now
scheduled to end at 9:15.

Finally, it can be seen that Mic. X, initially scheduled
o be moved into Rm. 1 at 8:45, perhaps to permit set-up
and calibration in advance of Case def, has not yet been
moved in, and is not scheduled for that move until 9:15.

Fig. 3 is an historical digplay of how the primary
resources were actually used relative to the schedule
shown in Fig. 1. In Fig. 3, it can be seen that "Case
abc” which had been planned to be completed at 08:45
(dashed line in "Case abc” cell), was not completed until
about 09:05 and "Case def" started immediately
rhereafter. Conflict indicator C-4 (double
cross—-hatching) shows that "Case def” did not begin at the
time anticipated. Similarly, conflict indicia show that
"Doc a" did not begin the procedure in Rm 4 until 9:05
{(C-5) because he was delayed by Case abc.

In the embodiment of Fig. 3, indicia in the form of single
cross—hatching, are used to show changes that were made
from the prospective schedule. The opposite direction
cross—-hatching of the Case tuv cell denotes a cancelled

procedure.

T+ should be noted that neither Fig. 1 nor Fig. 3 shows a
current time indicator. In order to keep the two types of
displays from being confused, some notation would normally
be used to differentiate one from the other. One such
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method would be to use one background'color for
prospective displays and a contrasting background color
for histecrical displays. Such use of contrasting colors
could also make superflous a separate current time flag.
On the dynamic display, the passage of time could be shown
by having the interface line between the two colors move

inexorably downward.

The display of Fig. 2 contemplates showing time passing by
having the time arrow (tn) move down the screen, with the
cells remain stationary. As those skilled in the art will
readily appreciate, the time line can be held stationary
while the cells move. One such display is reflected on
the left half of Fig. 4. As time passes, the digital
clock changes and the cells index upwardly.

Fig. 4 also shows how, in accordance with the instant
invention, a graphical display may be combined with and
supplemented by a real time textual display. As one cell
passes off the screen, the textual display showing current
utilization of that resource would automatically change to
reflect the new circumstance.

Fig. 4 shows the situation at 8:05. Fig. 5 shows the
situation with respect to the same operating rooms at
11:25. It should be noted that the time relationships
between cells have changed between 8:05 (Fig. 4) and 11:25
(Fig. 5). This has occurred because embedded in the cells
in this embodiment are milestone markers (M). The cells
stop at each of these milestone markers until indication
is received that the milestone has in fact been reached.
The cell then resumes indexing upwardly. In this
embodiment, the combination of milestone markers and cell

movements constitute the status indicia.
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Fig. & shows a display of a prospective schedule for the
beginning of the month of June 1987 for Projects X and Y
and Resources 123, 223 and 224. Project X hasg two phases
which can be partially overlapping. Project Y has three
pPhases none of which can overlap. Resources 123, and 223
are used in phases 1 and 2 of Project Y. Resource 224 is
used twice during phase 1 of Project X and in phase 3 of
Project Y.

Fig. 7 shows the dynamic or actual events asg of June 8,

e

r""‘ . T
1987 ,with respect to the schedule shown in Fig, g, Phase

-

1 of Project X did not begin on time and ended late., The
i

late ending is indicated by arrow t in the "phase one"
cell. That delay has caused a conflict to arise because
Resource 224 cannot be used concurrently in phase 1 of
Project X and phase 3 of Project Y. Thig confliect is
indicated by indicia C-6, C-7 and C-8. The time ig
indicated by a screen background color change. The
interface between the two colors ig the current time (t ).

Although Project X and Resource 224 used in Project X have
been rescheduled on Fig. 7, Project Y phase three and the
use of Resource 224 ip "y three have not yet been
rescheduled.

While some overlap between phases one and two of Project X
was anticipated, the delay in completion of phase one
resulted in too great an overlap, and the start of phase
two had to be delayed as a result, This is indicated by
shading in the Project X, phase two cell,

Fig. 8 shows a display relating to Fig, 1 which has been
reconfigured to include additional infofmation about some
of the cells.

o
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As discussed above, the method and system of the instant
invention may be menu driven. The nature of the menus and
submenus, the information to which they permit access and
the other functions they make available will vary '
depending upon the application. Some menus can be used
merely to call up information from the data base. Other
menus can be used to modify the display format. How such
menus can be used and the kinds of menus which can be made
availlable are as varied as the applications to which the
inventicn may be applied and the S;eativity of those who

use the invention. V}f/fw

The conventional use of pop-— ug windows allows additional
SRR
Jnformatlonfﬁé be dlsplayed beyond that which can

Conve%dgﬁ%ly be placed on a graphical display. In Fig. 9
a pop up w1ndow has been called up in order to view
AT . s

detailed information c¢concerning a particular case.

.The display can also be used to trace the location of a

specific physician or patient. The data base in a
hospital system could also allow the display of the
availability of other resources, unrelated to the surgical
guite. For example, a hospital system could be designed
to identify the present and future occupants of rooms so
that individuals could be easily located and timely

information retrieved as to availability of rooms.

Although it is anticipated that, at least in the early
applications of the instant invention, inputting of
information will normally be through key boards and/or
signal switches, it should be understood that the
invention is not limited to use of such devices.

Depending upon the particular application, telephone,
radio, microwave, infrared and other devices and methods
of transmitting signals could be used. In an industrial
setting where dynamic scheduling depends upon personnel in
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the field arriving and departing from a myriad of
different locations, telephones or "beepers" could be used
to input current information. Similarly, conflict indicia
or rescheduling information could automatically be
communicated to field personnel by means of "beepers" or

other such devices,

while it is believed that a cathode ray tube display is
most suitable for use in practicing the instant

invention, the term '"display" has been used herein much
more generically. Depending upon the particular
application, hard copy, e€.¢g., a paper print—out, might be
an acceptable display. Similarly, an array of
incandescent bulbs might be adequate. Other, more or less
sophisticated displays could also be employed.

Finally, the above-described embodiments of the invention
are intended to be illustrative only. Numerous

“alternative embodiments may be devised by those skilled in

the art witheout departing from the spirit and the scope of
the following claims.



CLAIMS

1. A method of pyospectively planning

4 ~
_ \:1A£1£;Lijwﬂ;ztilization of a multiplicify of related resources using a
DI |

computer having a memory, ipcluding the steps of:
' creating a data bage of information about at

L least some of said resoprces;
| identifyihg some of said resources as being
‘ primary, and other resgurces as being secondary;
o l e establishing té%b ral relationships between at
least some of said respurces;
o prospectively schieduling utilization of at least
;“:}*A'* some of said primary pyesources and at least some of
UﬂL}“ o said secondary rescurdes; |
£ : determining whether any of said scheduled
utilizations of one of said resources is incompatible
.~ with the scheduled utfilization of the same or another
resource;
communicating, by means of conflict Indicia, the
existence of any said incompatible scheduled

utilizations.

2. The method |[of prospectively planning
utilization of a multiplilcity of related resources using a
computer having a memcry,{ including the steps of:

| creating a data base of information about at
least some of said rgsources;

including in said data base permissible and

impermissible uses of at least scme of said resources;
prospectively sg¢gheduling utilization of at least

some of sald resources;

searching said data base to determine if any of
said scheduled utililzations constitutes an
impermissible use;

communicating, [by means of conflict indicia, said

impermissible schedyled utilizations.

e C e N
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/34 The method of claim 1 or. 2 whereiln
communication of at least some of saild conflict indicia is
by means of sound.

-~ﬁﬂ( The method of claim 1 orzz;wherein

communication of at least some of said conflict indicia is
by means of light, radio waves or other electromagnetic

radiation.

|
:;ééyiiézf%;gél 5., The method of claim

optical/ display and wherein said
one off said conflict indicia is faccomplished by having

further comprising an

ommunication of at least
K same ‘appear on said display.

¢ 6. The method of/claim 2 further comprising an
!Qﬂm optical display and wherejfi said communication of at least
one of said conflict indycia is accomplished by having.
same appear on said display. ' E

) /gj
/77 The method of claim g wherein said
Fyyi” : ' prospectively scheduled utilization is reflected on said

display in the form of scheduling indicia.

5 e s ot e
y.g The method of claim 7 further comprising the
steps of: .
' obtaining information representing actual
utilization of at least one o_¢§§fg resources at a
point in time subseguent ﬁpfﬁﬁ; first scheduled
utilization of sald resource; s

communicating said actual utilization information
by having same appear on said display in the form of

1

¢O
:2( The method of claim ﬁ/further comprising the

status indicia.

steps of:
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' A 2 . s g . .

[l determining whetker said actual utilization is

ny prior scheduled utilizations of

inconsistent wit
any, resource; .-
|1 rescheduling at least one of said inconsistent

previously scheduled utilizations.

! _
éiﬁf The method of claim_& further comprising the

step of recording said actual uytilizations.

A%gﬁf/ The method of claim 1 further comprising the
.steps of:

obtaining information representing actual
utilization of at least one of said rescurces at a
point in time subsequent to the first scheduled
utilization of said resource;

determining whether said actual utilization is
incompatible with any of sald temporal relationships
or with any information stored in said data base; and

communicating, by means of conflict indicia, the

existence of any such incompatible utilizations.

- . 12. A system fog prospectively planning
C k}{i&;;; ‘utilization of a multipliciity of resources, at least some
u:lA : of which are interrelated,|comprising:
ol :
/%%) f) a computer having] a memory;
a data base stored in said memory containing
information about at lbast some of said resources;

a set of primary fesources and a set of secondary
resources;

scheduling means fppr prospectively scheduling
utilization of at least|some of sald primary resources
as a function of time;

means for comparing at least one of said
scheduled utilizations wlth at least one other
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scheduled utilizatifpn or with information in said data

base, to detect in ompatibilities; and

means for communicating, by use of conflict

indicia, the existence of detected incompatibilities.

13. The sygtem of claim 12 further comprising an
optically recognizable display.

14. The system of claim 13 whereifi at least some
of said scheduling information is made toappear, by means

of scheduling indicja, on said display.
277"

E} égﬁi The system of claim;}k- erein at least some
of said conflict indicia are made to appear on said

display.

29 28
v6., »The system oﬁﬂclaim 15 wherein said
schedulingJﬁgggggggéggieee plarhed utilization of at least
A

some of said primary resources as a function of time.

30 24

7. The system of claim 16 wherein at least some
Vis) of said schedulind] ox » Information about

utilization of at least some of said secondary resources.

18. A systgm for prospectively séﬁeduling,
4 \ 7 periodic monitoring and managing utilization of a
::>%> "~ plurality of resources, at least some of which are
% interrelated, comprising: N

a computer lhaving a memory;
a data base{ stored in said memory, containing
information about at least some of said resources;
a set of primary resources and a set of secondary
i resources; |
scheduling means for prospecfivély scheduling
utilization of atlleast some of said primary resources

ag a function of Yime;

e — e ke et



means for compunicating at least some of said
prospectively schefluled utilization information
through use of schpduling indicia;

means for comparing at least one of said
scheduled utilizatfions with at least one other
scheduled utilizatfion or with information in said data
base to detect ingompatibilities;

means for copmunicating, by use of conflict
indicia, the exigtence of detected incompatibilities;

means for cpllecting information about actual
utilization of at least one of said primary resources
subsequent to the first scheduled use of a resource;

means for nodifying at least one of said
scheduled utiliZations to reflect variances between

sald actual utilfization and said prospectively

M5

23&}4< The system of claim 18 further comprising
means for inputting the actual status of utilization of at

scheduled utilization,

“east one of said primary resources at a point in time

subsequent to the initial planned utilization of at least

one of said primary resources.
W3 30
26

' - The system of claim & further comprising
means for collecting information about actual utilization
of at least one of said primary resources at a point in
time subseguent to the first prospectively scheduled
utilization thereof and means for communicating said
actual utilization information by use of status indicia.

W39 737 |

21 The system of claim 24 further comprising
means for comparing said actual utilization of at least
one of said primary resources with the prospectively
scheduled utilization of said resource and means for
commuricating, through use of status indicia, the results
of said compariscn.
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égib The system of claim 18 wherein said means
for collecting said actual utilization information
includes real-time clock means.

YL 77

237  The system of claim L9 wherein said means
for inputting said actual utilization status of resources

w37

The system of claim 28" wherein said means

includes real time clock means.
24

for collecting information about actual utilization of

resources ,includes real time clock means.

Cégi. The system of claim 1# further comprising -

means for detecting modification-caused incompatible
utilizations and communicating said detected
modification-caused incompatibilities by use of conflict

indicia.

{/ S\ . 26, The system of claipi 18 further comprising
;V;?éi: optical/ display means for displAying at least one of said

scheduling indicia or said conflict indicia.

Cog

- 27. The system of
optical display means for

laim 20 further comprising
splaying at least one of said

scheduling indicia, said gonflict indica or said status

indicia.
D

.f“j 28. The syst
5§%ical display means /ffor displaying at least one of said

of claim 25 further comprising

aid conflict indicia or said status
~

e

‘.4 2%7  The system of claim 38 wherein said
modifying means includes means for automatically altering
at least one of said scheduled utilizations in response to

scheduling indicia,

indicia. /
- \5/



detection of at least one modification-caused

incompatibility.
/; [ 30. The system of claim 14 wherein at least some
M)fwu of said/ scheduling indicig appear 1n the form of a

gqraphical display.

31. systeny of claim 1% wherein at least some
of said scheduling jand tonflict indicia appear in the form

of a graphical display

32. The sygtem of claim 28 wherein at least some
of said scheduling, fconflict and status indicia appear in
the form of a graphfical display.

4 %
ol Tz

37 The system of claim 34", 31 or 32-Wherein
gaid graphical display is made to appear concurrently with
a textual display of information about utilization of at

least some of said primary or secondary resources.

':ig;?[ The system of claim igézherein information
stored in said data base about at least one of said
resources c¢an be accessed and made to appear on said
display. .

75

a5 ~The system of claim £ngurther comprising
means for recording the time of said inputting of said
actual status utilization data.

41 5

’}67/ The system of claim;kgafurther comprising
means for recording the time of said actual status

utilization.
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small business concern under 37 CFR 1.8(d) or a nonprofit organization under 37 CFR 1.9(e).
*NOTE: Separate verified statements are required from each named person, concern or organiza-
tion having rights to the invention averring to their status as small entities. (37 CFR 1.27)

NAND
ADDRESS

[ ] ikDIVIDUAL [ 1 SMALL BUSINESS CONCERN [ ] NOWPROFIT ORGANIZATIOH

NaME
LDDRESS

[ ] INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION

T acknowledge the duty to file, in this application or patent, notification of any change in
status resulting in loss of entitlement to small entity status prior to paying, or at the time
of paying, the earliest of the issue fee or any maintenance fee due after the date on which
status as a small entity is no longer appropriate. (37 CFR 1.23(b))

1 hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these state-
merts were made with the knowledge that willful false statements and the like so made are pun-
ighable by fine or imprisonment, oOr both, under section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application, any
patent issuing thereon, or any patent to which this verified statement is directed. :

NAME OF PIRSCH SIGNING William R. Rassman
TITLE OF PERSON CTHFER THARCW Chief Executive Officer
ADDRESS OF PLERSON SIGLENG 29052 Woodcreek Court, Agoura, CA. 91301
SIGNATIRE 4f;,gf I - DATE ,~ fzeygivﬁq Sf( /97
s/
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MANAGING RESQURCES

Enclosed are:

Attorn

OF PATENTS AND TRADEMARKS

ocket No.

Date: “eptember 9, 1987

924.1

09602

CHEDULING, MONITORING AND DYNAMICALLY

| XX
| ZX|
| XX |

| XX |

Specification and Claim(s).

Oath or Declaration. .

informal .
10 sheet(s) of *Fbraisl drawing.

An assignment of the invention to 1intelliMED Corporation
(Kindly return recorded assignment to the attention of Ethe

undersigned]) .

Certified copies of priority application(s).

Associate power of attorney.

The fee has been calculated as shown below:

CLAIMS AS FILED
. BASIC FEE
FOR NUMBER FILED NUMBER EXTRA RATE $170°/%340
TOTAL ' ' $6°
CLAIMS 40 -20 20 x $12 $120
INDEP. 4 ] - $17° 17
CLAIMS -3 X $34
Fee for Multiple Dependent Claims $ 55°/$110 110
TOTAL FILING 417
FEE ——mem—— $417
| _xx| *Verified Statement claiming small entity status in enclosed.
| | Charge $_____ to Deposit Account No. 06-1205. A duplicate
copy of this sheet is enclosed.
| X The Commissioner is hereby authorized to charge any additional
fees which mdy be required, or credit overpayment to Deposit
Account No. 06-1205. A duplicate copy of this sheet isg
enclosed. .
| “XX]| A check in the amount of _ ¥417.00  to cover the filing fee
is enclosed.
| _XX| A check in the amount of _ $7.00 to cover the recordal fee

is enclosed. A duplicate copy of this sheet i enclosed.

Attorhey

t Record
Reg. No. 2,291

FITZPATRICK, CELLA, HARPER & SCINTO
277 Park Avenue

New York, NY 10172

(212) 758-2400
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In re Applicatiéhwof: } L
X L
| WILLIAM R. RASSMAN-et al. ) Examiner: yd
Serial No.: 096,027 ) Group Art Unit: 236
Filed: September 10, 1987 )
¥or: METHOD AND SYSTEM FOR - )
SCHEDULING, MONITORING :
AND DYNAMICALLY MANAGING ) }
RESQURCES : November 5, 1987

Lt
_;, SaOUR 2an
SIATES PATENT AND TRADEMARK OFFICE :
Udfimv -4 }%ﬁﬂ:”ws

f=y ’ 7%
IN THE UNITED

TSI

Hon. Commissioner of Patents
and Trademarks

Washington, D.C. 20231

Sir:

INFORMATION DISCLOSURE STATEMENT

Pursuant to the provisions of 37 C.F.R., 1.97 et seq;,
applicant submits herewith, for consideration by the Examiner,
the patents (U.S. Patents Nos. 3,725,650, 4,646,238, 4,547,851,
4,591,983 aﬂd 4,336,589) listed in attached form PT0O-1449.

The relevance of these patents is explained in detail
on pages 2-3 of the specification.

It is respectfully requested that these patents be
considered by the Examiner and made of record in the subject

application,

Respectfully submitted,

-
-~ Stevan & /Bossgs
e Attorﬁgj,of 2ég;rd

Reg. No. 22,291

FITZPATRICK, CELLA,
277 Park Avenue
New York, New York
{(212)758-2400

HARPER & SCINTO

10172

O



ATTY. DOCKET NO. SERIAL NO.
. 924.1 096,027
INFORMATION DISCLOSURE CITATION APELICANT
_ | . - WILLIAM R. RASSMAN et al.
(Use several sheets if necessary) o "TFILiNG DATE GROUP
| 9/10,/87 236
.U.’S.’ PATENT DOCUMENTS i
AL DOCUMENT NUMBER | DATE; .| NAME cLAss lsuBcLAass | BIIRE S aTe
MoK 3 17]2|5]6!5|0] 4/3/73 |Gelder 235 |151.3
Aeddi |4 6l 4]6]2 3|8 2/24/87|car1son, 3., et al. 364|403
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A&ﬂkf a |54|78'5110/15/87 | Rurlan 364 |ao01
N){}qu 4 5/911|9 8/3|5/27/86|Bemnett, et al. 364 1403 |
‘Jk40+f 4 13|3|61518/9|6/22/82|smith, et al. 364 403
E |
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FOREIGN PATENT DOCUMENTS ) \"

TRANSLATION
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS T

YES N3

OTHER PRIOR ART (Including Author, Title, Dafe, Pertinent Pages, Elc.)
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|
L
b
b
i
i
i
i

EXAMINER | DATE CONSIDERED ' ' T
Hoyw L=V-§6 _ ~_“1

Powant snd T rememert GMiss - U.E. DEPARTIENT of COMM (ACE

*EXAMINER: Initial if erence considered, whether or not citation is in conformance with MPEP £09; Drow line through citatior if not
in conformance and not considered. Include copy of this form with next communication to applicant.
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Form PTO=-FB-AS20
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address . COMMISSIONER OF PATENTS AND TRADEMARKS
- Washington, J.C. 20231

SERIAL NUMBER FILING DATE ! FIRST NAMED APPLICANT ] ATTORNEY DOCKET NO.

niig o T

ORI IR L IR S A [ENSD R

. 7 EXAMINER
i fom L i T R B ISP R
ERUR ARTUNIT | PAPER NUMBER
AR
DATE MAILED: N
This is a communication from the examiner in charge of your application,
peyY 07 1988
COMMISSIONER OF PATENTS AND TRADEMARKS
E,%his application has been examined [ "] Responsive to communication filed on [] This action is made final,
A shortened statutory peried for response to this action is set to expire i__month(s), —_ days from the date of this letter.
Failure to respond within the period for response will cause the application to become abandoned. 35 U.5.C. 133
Part | HE FOLLOWING ATTACHMENT(S) ARE PART_OF THIS ACTION:
L [ *] Notice of References Cited by Examiner, PTO-892. 2. {4 Notice re Patent Drawing, PTO-948.
b Notice of Art Cited by Applicant, PT(-1443 4. [ ] Notice of informal Patent Application, Form PT0-152

8. [] Information on How to Effect Drawing Changes, PTO-1474 6. [ |

Past SUMMARY OF ACTIONM

1. @‘Claims ' / - ‘5) é are pending in the application.

Cf the above, claims are withdrawn from consideration.
2 [] Claims have been cancelled.
3. O Claims are allowed.
4 [ Claims / - 3 £ﬁ : are rejected.
5 [ Claims are objected to.
6. [:] Claime are subject to restriction or election requirement.

—
~~. . is application has been filed with informal drawings which are acceptable for examination purposes until such time as allowable subject

++ar ig indicated.

b gu‘D'\ec-li matter having been indicated, forma! drawings are required in response to this Office action.
e )

G A\\owat’\
bl ced o7 substitute drawings have been received on . These drawings are [ ] acceptable;

e coﬂﬁ 3 ati
. Q ;‘éh cc&mb!g {see explanation).

Ty oot

¢1_ ] prasosed drawing cotrection and/or the D proposed additional or substitute sheet{s) of drawings, filed on
- has (lave) been | | approved by the examiner, [_ ] disapproved by the examiner {see explanation).

L1
1L [T The procsed drawing correction, filed , has been [ ] approved. { | disapproved (see explanation), However,

the Paent and Trademark Office no longer makes drawing changes. It is now applicant's responsibility to ensure that the drawings are
corrected, Corrections MUST be effected in accerdance with the instructions set forth on the attached letter “INFORMATION ON HOW TC

EFFECT DRAWING CHANGES", PTC-1474,

12. 7] Acxoowledgment is made of the claim for priority under 35 U.8.C. 119. The certified copy has [ been seceived [__|not been received

[} been filed in parent application, serial no. ; filed on . .
13. [T Since this application appears to be in condition for allowance except for formal matters, prosecution as 1o the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G, 213,

14. Ej Other

PTOL-326 {Rev, 7- 82) , EXAMINER'S ACTION L |
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art Unit 236

1. Claims 13-17 are rejected under 35 U.S.C. 112,
second paragraph, as being indefinite for failing to
particularly point out and distinctly claim the subject
matter which applicant regards as the invention.

Claim 13 adds an "optically recognizable"
display to the system of claim 12. The Examiner finds
the phrase "optically recognizable" vague and indefinite
gsince it literally implies use of means recognizable on
sight as display means. For purposes of applying art,
the Examiner assumes that means to display information
15 intended. Claims 14-17 are rejected by virtue ot
their dependence on claim 13.

2. The following 1s a guotation ot 35 U.S5.C. 103
which forms the basis for all obviousness rejections set

forth in this Office action:

A patent may not be obtained though the invention
is not identically disclosed or described as set
forth in section 102 of this title, if the dif-
ferences between the subiject matter sought to be
patented and the prior art are such that the sub-
ject matter as a whole would have been obvious at
the time the invention was made to a person having
ordinary skill in the art to which said subject
matter pertains. Patentability shall not be nega-
tived by the manner in which the invention was
made .

Subject matter developed by another person, which
gqualifies as prior art only under subsection (L)
and (g) of section 102 of this title, shall not
preclude patentability under this section where the
subject matter and the claimed invention were, at
the time the invention was made, owned by the same
person or subject to an obligation of assignment to
the same person,
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Cloms - 36 arce rc\)c.c:feci in iewt of Time Line,

Independent claims 1, 12, and 18 are directed
to a method and systems of prospective planning for use
of a plurality of related resources. The systems oL
claims 12 and 18 include: (1) a data base for storing
information about resources; (2) primary and secondary
resource sets: (3) means to schedule future use of pri-
mary resources and to indicate scheduled use through
indicia; (4) means to detect conflicting or 1ncomp§tible
scheduled use of resources:; and (5) means to communicate
conflict to the user. Claim 18 further includes means
to collect information about actual primary resource use
and to modify other scheduled resource use to reflect
any changes in actual and scheduled use of a primary
resource.

Claim 2 is directed to a method of prospective
resource use. Resource information is stored in a
database along with ihformation on permissable and
impermissable resource use. The database is search for
an impermissable scheduled resource use.

Time Line is a computer based project manage--
ment system implemented via use of databases. The
system allows a user to store information about resour-
ces and to use this informatlion to assign resources and
allocate tasks. Tasks maybe designated as independent
or dependent and as critical or non-critical. Tasks

involve use of resources and resource use is therefore
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iabeled as independent or dependent and as critical and
non-criticai. Resource Leveling allows Time Line to
detect when resources have been overbooked. The
Examiner asserts that when a resoﬁrce is overbooked, a
conflict exists between scheduled uses. The user is
alerted to the overbooking as well as to schedule modi-
fications which would avoid possible conflicts. Clainms
1 and 12 are rejected for obviousness.

The Examiner asserts that overbooking of a
resource constitutes an impermissable use. Resource
Leveling therefore detects impermissable uses and alerts
the user to such a condition. Claim 2 is rejected for
obviousness.

Time Line allows the user to update schedules
after the project has started. The user may input both
actual and planned schedules into the system. T.me Line
compares the two schedules and allows modification ot
schedules in order to keep the project on track, see
pages 22-23. Claim 18 is rejected for obviousness.

Claims 3/1 and 3/2 include audible means to
wndicate a conflicting schedule use of stored resources.
The Examiner asserts that use of an audible alarm to
alert a user or operator of an alarm condition is Qell
known. Motivation to consider conflicting use of
resources as an alarm condition would be the importance

the user places on resource use. Ir the unavailability
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of a resource would result in great loss, the Eiamliner
asserts that a conflict barring intended use would be
cause for the user to consider the conflict an alarm
condition. Claims 3/1 and 3/2 are rejected for
obviousness,

Claims 4/1 and 4/2 include use of electro-
magnetic waves, such as light, to ‘indicate existence of
a conflict. The Examiner asserts that use of a flashing
LED to indicate an alarm status is well known.
Motivation to treat conflicts of scheduled use as an
alarm condition is discussed above. Claims 4/1 and 4/2
are rejected for obviousness.

Claims 5-6 and 15 make use of display means to
indicate conflicting scheduled resource use. As indicated
on page 16 of the Time Line manual, the user is alerted
to overbooking of resources. Since Time Line is imple-
mented on a database system, the Examiner asserts that
display means would be the obvious way to alert users.
see Resource Leveling. Claims 5-6 and 15 are rejected for
obviousness.

Claim 7 requires use of scheduling indicia.
Page 126 illustrates use of a Gnatt report as scheduling
indicia. Claim 7 is rejected for obviousness.

Claims 8-11i include steps of obtaining infor-
mation on scheduled and actual resource use; indicating
actual use information by status indicia; determining if

actual and scheduled use are consistent; and rescheduling
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ruture scheduled use if inconsistencies exist. As
discussed above, Resource Leveling allows an updéte ot
schedules in view of changes in the actual use of
resource. Claim 8-11 are rejected for obviousness.

Claims 13-14 incorporate subject matter analo-
gous to claims 4, 7, and 6 respectively. Claims 13-14
are therefore rejected on the same basis as claims 4, 7,
and ©. |

Time Line allows designation of tasks (and
thus resources) as dependent or independent. The
Examiner asserts that a task in the parent position of a
chain of interdependent tasks 1s a primary tasks. The
dependent tasks would therefore be secondary tasks.
Claims 16-17 are rejected for obviousness.

Time Line allows input of actual tasks comple-
tion (and thus of resource use) tor comparison with pro-
posed schedules. The Examiner asserts that independent
as Well'as dependent tasks can be input. Ir information
about actual task completion (and resource use) is input
into the Time Line system, the Examiner asserts that
means to collect information about task completion and
means to input this information must also exist. Status
1ndicat6rs are available in Time Line's Actual vs.
Planned Reports., (laims 19-21L are rejected for
obviousness.

Claims 22-24 1include use of real time clock

means in means to update actual use of resource infor-
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mation. The Examiner's asserts that real time, clocks
are routinely used in computers and that as Time Line is
implemented on a computer system, this system must tunc-
tion as input means for actual use information. It is
therefore obvious to include a real time clock. <Claims
22-24 are rejected for obviousness.

As indicated in the Time Line manual, tasks
may slip in schedule and the entire schedule may need to
be reworked to accommodate these changes, see page .23.
The Examiner asserts that when the user inputs actual
tasks completions in the Actual vs. Planned report
generation system of Time Line, any conflicts with
currently scheduled tasks will be indicated to the user,
see page 22-23. Claim 25 is rejected for obviousness.

.Claims 26-28 include use of display means for
output of conflict indicia. As indicated in the rejec-
tion of claim 18, indications orf conflicts to users is
accomplished by Time Line. Further, as Time Line 18
implemented on a computer system, and as display means
are routinely found in computer systems. Applicant’s
use constitutes a design choice of readily available
output means. Claims 26-28 are therefore rejected for
obviopusness.

Time line will revise schedules when conflicts
are found, see pages 22-23 and 16. Claim 29 is rejected

Tor obviousness.
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Time Llne makes use of Gnatt Chart reports to
1llustrate proposed schedules. The Examiner asserts
that it would be a simple manner to use these charts for
the Actual vs. Planned reports generated to Time Line.
Motivation to do so would be the routine use by Gnatt
reports to illustrate schedules. Claims 30-32 are
rejected for obviousness.
| The Gnatt chart utilizes status indicators
along with graphics, see p. 126. Claim 33 is re jected
ror obviousness.

Claim 34 requires use of means to access
information stored in a database about resources. The
Examiner asserts that as Time Line allows rescheduling
of tasks (and thus of resources), stored information
about resources can be accessed. Claim 34 is rejected
for obviousness.

Any inquiry concerning this communication or
earlier communications from the examiner should be
directed to Gail Hayves whose telephone number 1s (703)
557-8024, '

Any inguiry of a general nature or relating to the
status of this application should be directed to the

Group receptionist whose telephone number is (703)
557-2878.,

.04

GH/MS

9/27/88 O’Jg,li/%ty‘w
/ JOSEPH RUGGIERO

" PRIMARY EXAMINER
ART UNIT 236
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Shade Lines Required. 15. D Extraneous Matter Objectionable, :
[37 CFR 1.84 {1)] '
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POWER TO INSPECT

Kindly permit MARY LOU LEONARD or TROY M. BRONSON of
Fitzpatrick, Cella, Harper & Scinto, 2011 Crystal Drive,
Arlington, Virginia 22202, to insepct and make copies of the
‘éabove—identified application and of its assignment.
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In re Application of: )
: Examiner: G. Hayes
William Rassman et al. ) ~
: Group Art Unit: 236
Serial No.: 096,027 )
Filed: September 10, 1987 }
For: METHOD AND SYSTEM FCR ) e $$T
SCHEDULING, MONITORING : BV L
AND DYNAMICALLY MANAGING ) [
RESOURCES _ : January 19, 1989 px v
The Honorable Commissioner of Patents ”ﬁ T Y
' and Trademarks 5@ o :ij
Washington, D.C. 20231 v

AMENDMENT AND RESPONSE

Sir:

In response to the Official Action mailed October 7,
1988, the time for response having been extended by the
accompanying Petition Under 37 C.F.R. § 1.136(a) ﬁp to and
including February 7, 1989, please amend the above-identified

patent application as follows:

IN THE CLATMS:

CE}ease amend Claims 1, 2, 12, 13 and 18 as followgzl

s

1. (Amended) A method of prospectively planning

utilization of a multiplicity of related resources using a

computgrfhaV1ng emory, includig the steps of:

ting a data pase of information about at

/ -
least some of said re rces; ]
identifyiﬁb sofie of said resources as being

primarj? fid other resourceg as being secondary;

establishi temporal relationships between at

least some of said resouyces;

203 186.00 CK
140 01/24/89 09 027 1 20
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creating a data base of hnformation about at

least one of said resources, at leagt éome of which information

is independent of said temporal relatiLnships between resources;

prospectively scheduli'g utilization of at least
some of said primary resources and aty least some of said
secondary resources;

determining whether amy of said scheduled
utilizations of one of $aid féébﬁfce 'is incompatible with ggg

of the information in said data bas¢ [the scheduled utilization

of the same or another resource];
communicating, by mdgans of conflict indicia, the

existence of any said incompatible scheduled utilizations.

2. (Amended) The method of prospectively planning
utilization of a multiplicity of related resources ﬁsing a.
computer having a memory, including the steps of:

creating a data base of information about at

least some of said resources, at] least some of which data is

independent of temporal relationhips between resources;

including in said data base permissible and

impermissible uses of at least/some of said resocurces;
prospectively gcheduling utilization of at least

some of said resources;
searching said data base to determine if any of

said scheduled utilizations constitutes_an impermissible use;

communicati

impermissible scheduled utilizations.

, by means of conflict indicia, said

for prospectively planning

2};2*“iAmended) A syst

utilization resources, at least some of




/

a data base stored in said/ memory containing

information about at least some of said resources, at least sone

of which information is independent of/ temporal relationships

between resources;

a set [of] designated as primary resources and a

set [of] desidnated as secondary esources;

scheduling means for prospectively scheduling

utilization of at least some off said primary resources as a

function of time;
, ea
1 :

aring at least one of said
scheduled utiligations at least one other scheduled
utilization or/with i
incompatibili

indicia, the existeAce of detected incompatibilities.

13. Amended) the system of claim 12 further

comprising [afl optically recognizable] means to display

information/

/i /

18. (Amended) A systenmffor prospectively scheduling,
periodic monitoring and managing ytilization of a plurality of
resources, at least some of whichf are interrelated, comprising:

“a computer having/a memory;

ata base storgd in said memory, containing
informatio of said resources, at least some

r Euag\i:ast som
of which information iy indepéndent of temporal relationships

between reso&rces;

Trm—

a set [of] designated as primary resources and a

set [of] designated as secgndary resources;

scheduling fmeans for prospectively scheduling.

utilization of at least spme of said primary resources as a




wincompatibilitie

function Qf time;

means for communicating at least éome of said
prospectivé y scheduled utilization information through use of
scheduling igdicia;
means for comparinq at least one of said
scheduled utilizations with at least one other scheduled
utilization or wWwith information in said data base to detect

means for communicating, by use of conflict
indicia, the existepce of detected incompatibilities;

means\ for collecting information about actual
utilization of at leagt one of said primary resources subseguent
to the first scheduled\use of a resource;

means for modifying at'least one of gaid
scheduled utilizations t§ reflect variances between said actual

utilization and said prospectively scheduled utilization.

\

(:?iease add claims_37 through 60 as follows.:

P R L -

2 77

}41 The method of claim _2-further comprising the step
of communicating at least two different types of conflict
indicia.

23 | 27

'Hﬁi The method of claim 37 wherein one of said
conflict indicia identifies a temporal conflict and another of
said conflict indicia identifies an impermissible use as
determined by a search of said data base.

& ¥

:3 ;Xg. The method of claim/gffurther comprising the step

of displaying status indicia.




Y

]

A

jﬁiﬂ The method of claim:;é:;erein at least two

different types of conflict indicia are displayed.
4 A7

#1. The method of claim wherein one of said types
of conflict indicia identifies a temporal conflict and another
conflict indicia identifies an impermissible use as determined

by a search of said data base.

p 2
- +

42°. The method of claimlﬁ/further comprising the

steps of displaying utilization information about at least some
primary resources;

displaying utilization information about at least
some of said secondary resources; and

displaying a relationship between at least one of
said primary resources to at least one of said secopdary
resources.
>

v/b7 43. The mefhod of claim 5 wherein there is displayed

\

simultangously at ldast some primary resources and at least
secondary resource
—~ 1{/
’i&f The method of claimzﬁ/wherein the display of
information is dynamic in that it reflects status information in

real time.
/ o %
A4

}5{ The method of claim/S/wherein at least one of
said conflict indicia identifies a real conflict and at least

one other of said conflict indicia identifies an apparent

1 | 2
) 4

}6{ The method of claim wherein said data bage can
Aijjimﬂg

conflict.

be interrogated to cause a display of information aboutyone of

b

L1
i
|

5 —

T j/"- i
- W
/
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3

D

el

MKIBES 3. }{e system of claim 18 further comprising optical

sald resources. q/
?/ ; :
A e |
A4.  The method of claim 40 wherein at least some of .
said conflict indicia identify the type of conflict involved.
/
9}{ | 4%5,‘ | ,
487 The method of claim ,Z wherein said data base is

. . "‘-,*
comprised of a permanent or sémi-permanent data Base and a

transitory data base. _f/

. /

1 )5/ P

#9. The system of claim 12’ or claim 18 rein said

M Y W*WWW
data base is comprised of a semi-permanent data base and a
transitory data base.

Vs ;5/

/867 The system of claim 12 wherein at least two
different kinds of conflict indicia are employed to communicate
the existence of at least two different kinds of
incompatibil;Fies.

51. The system of claim 5¢ wherein at least one of
said conflict indicia identifies a temporal incompatibility and

at least one other conflict indicia identifies an

incompatibility as determined by a search of said data base.

Yo 14

527 The system of claimxzﬁ/further comprising means
for dynamically displaying, by use of said status indicia, the
status of utilization of at least one of said resources in real

time.

display mfan -
- 53
8P 2l ot

jMf The system of claim 1% or,sﬁ/further comprising




means for displaying utilization informatien
about at least some of said primary resources;
? means for displaying utilization information
about at leagt some of said secondary resources; and
fl means for displaying a relationship between at
least one ofaéaid primary resources and at least one of said
secondary resources. 5//
g’d} | 3.
’58{ The system of claim iﬁéor ézf;;rther comprising

means for simultaneously displaying information about at least

one primary éssource and at least one secondq;y resource.
: Jgg
i o2 gt

%58, The system of claim 12 or 5% further comprising

means for dynamically displaying on saidA display, status

information about the utilization of at least some of said

resources in real time.
-

5 2
gfﬁ" 20 AT

57. The system of claims 13 or 53 wherein at least

‘one of said conflict indicia identifies a real conflict and at

jeast one other conflict indicia identifies an apparent

conflict.
—

A 55
-
_ 2 &
5%. The system of claim 12 or 54 further comprising
means for interrogating said data base to cause a display of

information about one of said resources.
. -
A s
20 Gt
597 The system of claim 17 and &3 wherein at least
two different kinds of incompatibilities can be detected and

wherein at least some of said conflict indicia identify the

nature of the incompatibility associated therewith.
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68. The method of claim 1 further comprising the step
of determining whether any of said scheduled utilizations is

incompatible with any of said temporal relationships.

REMARKS

Following receipt of the Office Action mailed October
7, 1988, the subject application was carefully reviewed and- the
foregoing amendments made to take into account the Examiner's
comments and to point out and claim more clearly, more
completely and more definitively that which the inventors
consider to be their invention.

In the Office Action of October 7, the Examiner has
noted that the drawings submitted with the application are
informal. Applicants request that examination proceed on these
informal drawings and that the requirement that formal dra@ihgs
be filed be held in abeyance until claims have been allowed and-
prosecution on the merits closed.

This application now contains Claims 1-60, consisting
of the original 36 claims, each of which has been rejected, and
new claims 37-60, not previously examined. Claims 13-17 were
rejected under 35 U.S.C. § 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly
claim the subjeqt mafter which applicants regard as their
invention.

In Claim 13 the Examiner has dbjected to the phrasé
"optically recognizable" as being vague and indefinite. 1In
order to apply art to claim 13, however, the Examiner has
interpreted the phrase "optically recognizable display means" as
being . intended to connote means to display information. The
Examiner is quite correct in this interpretation and the claim

has been amended to adopt the Examiner's reading of it.




Claims 14-17 have been objected to as being vague and
indefinite because each is dependent upon Claim 13. Tt is
believedxthat the amendment to claim 13 overcomes the Examiner's
§ 112 rejection, not oniy for that claim, but also for its
dependent claims 14-17 and reconsideration is therefore
requested of each of Claims 13-17 and withdrawal of the § 112
objection solicited.

In addition to the § 112 rejection, all original
claims (nos. 1-36) stand rejected under 35 U.s.cC. § 103 as
having been obvious and therefore unpatentable over the
publication entitled "Time Line", pp. 3-9, 14-27, 113-119 and
124-127 (1984). Applicants respectfully traverse this rejection
and request. reconsideration thereof.

Time Line, as the Examiner recognizes, is a project
management system. It is the type of system to which applicants
were referring at page 3 lines 17-32 of the specification when
they were discussing project bplanners. As noted in that
discussion, project planners, like Time Line, are event or
activity driven. The instant invention, on the other hand, is
resource driven. This most fundamental divergence leads to a
whole host of significant differences which, it is respectfully
suggested, demonstrate that the instant invention is nct
rendered obvious by tﬁe Time Line reference.

| Turning specifically to the original claims, four of
them, namely claims 1, 2, 12 and 18 are independent, the
remainder all being dependent. The preamble of each of the four
independent claims defines the invention as one involving |
planning or managing "utilization of . . . resources. , . .n
Time Line is not that. Time Line describes a method of
scheduling events or activities.

Each of the preambles also calls for "a multiplicity

of related resources." While Time Line teaches the monitoring




of resources and their availabilities (p.lG), there is no
teaching or sugéestion régarding a multiplicity of related
resources. The resources in Time Line are related to and
monitored with respect to events, not with respect to one
another,

The law is clear. In determining obviousness of a
claim, when the facts of the case dictate, the preamble cannot

be ignored. As the Court of Customs and Patent Appeals held in

In re Duva, 387 F.2d 402, 406-407(?), 156 U.S.P.Q. 90, 924 (1967)

all factual differences which may be
properly noted in any portion of a claim
must be included within the basis for
comparison with the prior art if we are to
properly evaluate the differences between
the invention defined in claim and the
teachings of a reference . . . . [W]e think
every portion of the appealed claims nmust be
considered in determining the invention as a
whole in arriving at our decision as to
obviousness required by a rejection under
section 103.

‘When the Court said all parts of the claim are to be
taken into account it meant to include specifically the
preamble. In Duva the Examiner sought to ignore the preambile
languéqe "A process for depositing gold. . ." which the Court
held to be an improper approach.

In In re Bullock and Kim, 604 F.2d 1362, 1365, 203

U.5.P.Q. 171, 174 (CCPA 1979) the Court, in commenting upon an
approach which failed to give effect to the preamble of a claim,
said

The introductory claim language "stable

color developer concentrate" is more than a

mere statement of purpose; and that language

is essential to particularly point out the
invention defined by the claims."

Accordingly, the Court held, it was not to be ignored. Or, as’
the Court stated in somewhat different language, where "the

limitations appearing in the preamble are necessary [as they are

- 10 -




here] to give meaning to the claim and properly define the

invention. . . ." [Perkin Elmer Corp. V. Computervision Corp.,

732 F. 24 888, 896, 221 U.S.P.Q. 669,675 (Fed. Cir.), 469 U.S.
857, 225 U.S.P.Q. 792 (1984)], they must be taken into account
in assessing obviousness and applying prior art references. See

also In re Stencel, 828 F. 24 751, 754, 4 U.S.P.Q. 2d 1071, 1073

(Fed. Cir. 1987).

In the instant application, the preambles are all
"essential to particularly point out the invention defined by
the claims." Each also contains limitations which "are
necessary to give meaning to the claim and properly define the
invention." As such they must be taken into account. When that

is done, the unobviousness of the instant invention becomes

manifest. AfﬁeSource management QYSﬁem is very different from a

T
o

project planner and becéﬁge the two are so different, the latter
does not render obvious the former.

As noted above and as discussed in the specification,
the instant invention is resource driven, i.e., it is a tool to
manage or schedule the utilization of related resources. By
contrast, project planners like Time Line are event or activity

driven, i.e., their purpose is to manage or schedule related

events, not resources. Thus, project planners associate event:

with event and perhaps, as with Time Line, also resource with
event, whereas the method and system of the instant invention
relate numerous resougces to one another. Accordingly, when the
claim preambles call for planning or scheduling resources and
for at least some of those resources to be related, one to
another, they clearly differentiate the claimed subject matter
from that which is taught in the Time Line reference.

In addition to the preamble, eaéh of the claims
contains specific limitations, all related to the resource-

driven nature of the invention, which expressly and explicitly




distinguish them from that which is disclosed in the Time Line
refefence. Although it is believed that these distinctions were
at least inherent in the claims as originally presented, claims
1, 2, 12 and 18 have been amended to make at least some of these
distinctions even more clear.

These features, not even remotely suggested in the
Time Line reference, give the instant invention capabilities far
beyond those to which Time Line can be put. For example, the
instént invention permits identification of different kinds of
conflicts. One such conflict could result from an attempt to
schedule a particular resource in two places at one time.
Another, and entirely independent conflict could arise from an
attempt to put a resource to a use for which it is unsuited.
Time Line is able to signal only a timing conflict.

Further, the instant invention uses conflict
indicators which not only signal the existence of a conflict,
but also identify the nature of the conflict. Nothing even
remotely similar can be found in Time Line.

Another novel feature is the ability simultaneously to
displéy the utilization of multiple resources as well as to show
relationships between at least some of those resources.
Similarly, the status of utilization can also be displayed, as
can the information in the data base about a given resource.
None of these features or capabilities can be found in Time
Line.

The combination of these featﬁres, or at least of some
of them, as explained aﬁ page 19 lines 13-19 of the
specification, gives the instant invention the ability to
communicate multi-dimensional information on a two-dimensional
screen. Project planners, of which Time Line is exemplary, are

strictly two-dimensional.

- 12 -
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Turning now to the particulars of the claims, each one
calls for-creating and/or storing a data base about at least
some of the resources. Applicants have not been able to find
any suggestion in the Time Line reference of a data base
relating to any of the resources. While.the Examiner asserts
that "[t]he system allows a user to store information about
resources and to use this information to assign resources

.", applicants have been unable to find any such
disclosure.

Not only do all the claims in the subject application
call for the establishment of a data base about at least some of

the resources, they also call for the establishment of temporal

relationships between some of the resources. While not saying
so explicitly, the Examiner seems to suggest that the “booking"
of a resource in Time Line is analogous to the creation of a
data base in the instant invention. That, however, is not so.
The booking of a resource may be analogous to establishing a
temporal relationship (although only with respect to an event,
not with respect to any other resource, as called for by the
claims), but there is nothing in Time Line that corresponds in
any way or even remoﬁely suggests establishing a data base about
any resource.

In order mdre clearly to point out this distinection
between the information in the data base on the one hand and the
temporal relationships on the other, new express limitations
have been added by amendment to independent claims 1, 2, 12 and
18. These amendments, which, because of claim dependencies,
apply to all claims in the application, are believed to bring
into even sharper focus than before at least one distinction
over Time Time, which distinction, it is respectfully submitted,

demonstrates that the differences between the instant invention

and the Time Line reference are such that the subject matter as

- 13 =




a whole would not have been obvious.

Creating a data base containing information about some
or all of the resources and then using that data base in the
utilization planning and in the conflict identification
operations is believed to be unigue to the instant invention.

It certainly is not something taught or rendered obviousness by
anything in the Time Line reference. For this reason alone, all
claims are believed to distinguish over Time Line and to be’
patentable.

Each claim alsoc calls fSr the establishment of two
classes of resources, primary and secondary. The Examiner
argues that in Time Line, since tasks are labeled as "eritical
or "non-critical", and since tasks involve use of resources, the
resources must also be deemed "“critical" or "non-critical".
Having thus attached labels to the resocurces (labels which are
not used in the Time Line reference itself), the Examiner
proceeds to argue that these labels correspond to the instant
invention's identifying of resources as "primary" and
"secondary". It is respectfully suggested that the Examiner's
logic does not follow. In fact, Time Line does not even
classify tasks as "critical" and "non-critical". Rather, it
determines a Critical Path and classifies tasks as being within
or not within that Critical Path (p.19). The Critical Path is
made up‘of a series of tasks or events which must be performed
as scheduled. Those not in the Critical Path may be performed
as time may be available.

Thus, "critical" is used to identify certain temporal
relationships between related tasks. It has absolutely nothing
to do with the resources. Evidence of this is found in the fact
that while "critical™ and "non-critical™ are used throughout the
Time Line reference, and while "resources" are also referred to

throughout that reference,. applicants have been unable to find

- 14 -




even a single reference to a resource as béing either "critical"
or "hdn—critical." Those terms are reserved solely for uée with
reference to a "Path" or to tasks within that "Path". It is
respectfully suggested that the attempt first to infer from Time
Line's disclosure the existence of '"critical" and '"non-critical"

resources and then to try and analogize those classifications to
the primary and secondary resources classifications of the
inatant invention is tantamount to forcing a square peg into a
round hole.

claim 2 calls for conflict indicia to identify
impermissible utilization of resources. The Examiner asserts
that "overbooking™ in the Time Line reference corresponds to an
impermissible use as referred to in Claim 2. However, the
Examiner seems to have overlooked the fact that Claim 2 contains
in addition to a limitation relating to temporal relationships,
a separate one relating to the establishment of a data basé.'
The impermissible use in Time Line referred to by the Examiner
("overbooking") is one arising out of an established temporal
relationship. It does not arise as the result of a search of
any data base, as called for by Claims 2. Indeed, in Time Line
there is no data base to search and hence no data base which
could give rise to a conflict.

In the rejection, the Examiner refers to Time Line's
process of "Levelling." As applicants understand it, Time
Line's "Leveling" merely adjusts the scheduling of events. If
one event conflicts with another, or if a specified resource is

not available, the timing of the involved event is delayed. 1In
the instant invention, on the other hand, because of the
existence of the database, much more can be done. For exampie,
equivalency, at least for some purposes, between two or more
resources, can be established in the database and, as a result,

substitution of one resource for another can be made




automatically. It is not believed that Time Line has any such
capability.

Claim 8 calls for the display of status indicia.
Again, applicants do not believe that the Time Line reference
teaches anything even remotely corresponding to this limitation
or anything that would render its inclusion obvious. The
Examiner's argument notwithstanding, Time Line neither teaches
nor remotely suggests nor even vaguely hints at the use of
status indicia.

With respect te claims 8-11 the Examiner asserts that
because Resource Levelling in the Time Line reference "allows an
update of schedules in view of changes in the actual use of {a]
resource, ' these c¢laims are unpatentable. Updating of
schedules, however, is something very different from displaying
the status of resource utilization by means of status indicia.
As discussed in the paragraph bridging pages 20 and 21 of the
instant specification, status indicia can alert the operator to
the need for rescheduling, but the two are not at all the same.
Status indicia can be displayed irrespective of the need to
reschedule. Claims 8-11 call for actually displaying (or
communicating) real, as contrasted with scheduled or proposed,
utiiization information. Such displays are depicted in Figs. 12
through 1E and are discussed at page 19, line 32, through page |
20, line 29. Nothing even remotely analogous is found in the
Time Line reference.

Claim 11 expressly calls for determining whether
conflicts exist as a result of temporal relationships or as a
result of ipformation stored in the data base. Time Line, on
the other hand, displays only conflicts which arise as a
consequence of temporal relationships. It does not display
conflicts that arise as the result of a use which is

incompatible with the uses thereof permitted by the data base.

_16_




The Examiner has also.taken the position that Claim 18
is not patentable because Time Line teaches updating of
schedules a; well as permitting the comparison of two schedules
and the modification of one or the other as a result of said
comparison. In making this rejection, however, the Examiner has
overlooked a number of limitations in claim 18. Thus, claim 18
calls for (1) storing a data baée of information about at least
some of the resources, (2) establishing two sets of resourceé,
(3) comparing a scheduled utilization of at least one resource
with either another resource utilization or with information in
the data base. None of these features is found in Time Line.

While the Examiner is correct that Time Line allows
for reports showing how the schedules actually turned out {after
the fact), as well as how the schedules looked as plénned
(before the fact), this is a far cry from teaching the display
or communication of current status information, as required by
claims 8-11 and 19-21. Neither of the Time Line reports
referred to by the Examiner provides that kind of information.
One report is entirely prospective and the other entirely
retrospective. Neither, however, provides any information about
the current status of resource utilization on an cngoing basis.
One merely sets forth a plan for the future, and the other is an
historical record of what happened at some time in the past. It
is, therefore, respectfully suggested that the Examiner is wrong
when she says that "[s]tatus indicators are available in Time
Line's Actual vs. Planned Reports."

Claims 22~24 have been rejected because the use of
real time clocks in computer systems is well known. Applicants
agree that clock mechanisms are routinely used in computer
applications. Indeed, Time Line itself makes provision for an
Alarm Clock (pp. 22-23). Claims 22-24, however, do not mereiy

call for a clock, they specify that the means for collecting

- 17 -




actual utilization information include clock means. Since Time
Line'ﬁakes no provision for coilecting actual status
information,'its use of a clock is of no consequence insofar as
claims 22-24 are concerned.

The Examiner has rejected ciaim_33 for obviousness
because the Time Line "Gantt chart utilizes status indicators

with graphics..." Claim 33, however, requires more. Tt calls

for the concurrent display of graphical as well as textual |
information about the utilization of at least some resources.

The Time Line Gantt chart displayé-no textual information about
resources. With respect to resources, it merely identifies the
existence of a conflict, but does not even identify the resource
involved, much less provide textual information about that
resource.

In rejecting Claim 34, the Examiner asserfs that "as
Time Line allows rescheduling of tasks (and thus resources),
stored information about resources can be accessed." With all
due respect, that is a non sequitur. In Time Line there is no
provision for storing information about resources. Therefore,
there is no stored information to be accessed. The Examiner is
attributing to Time Line features and capabilities found only in
the instant application. To do so is improper and the result of
such an exercise cannot form the basis for rejection.

The original dependent claims are allowable for the
reasons given with respect to the independent claims. TIn
addition, a number of those dependent claims recite features
which render them patentable in their own rights. Therefore,
reconsideration of each of the original dependent claims is also
respectfully solicited.

In addition to the original claims, all of which are
believed tq be patentable for the reasons given above,

applicants have also added new claims 37-59. ¥ach of these more




particularly peoints ocut and highlights features not found in the

Time Line reference. Support for the new claims can be found in

the specification as follows:

Claims Support
37--41, 47, 50, 51, 49 p. 9 1n 29 - p. 10 1n 1
' p. 13 1n 36 - p. 14 1In 1
p. 15 1lns 12-26
p. 25 1lns 12-~19
42, 43, 54, 55 p- 15 1In 28 - p. 16 1n 18
44, 52, 56 p- 24 1lns 18-31
45, 57 p.- 13 Ins 3 - p. 14 1n 4
46, b8 p. 29 1Ins 1 - 26
48, 49 p. 9 lns 10 - 29
53 p- 8 lIns 6 — 8
60 p. 10 lns 23-36,
p. 11 1Ins 25-34,
p. 13 1ns 3-6

It is respectfully submitted that none of these claims
is either anticipated or rendered obvious by the Time Line
reference. Claims 37-41, 47, 50, 51 and 59 call for, inter

alia, the ability to communicate at least two different types of

conflict indicia. Time Line teaches only one type.

Claims 42, 43, 54 and 55 call for the dynamic display
of resource utilization in real time. Time Line, by contrast,
teaches static displays, either prospective or historical. The
Time Line displays are neither dynamic nor in real time.

Claims 45 and 57 calls for the ability to identify

both real as well as apparent conflicts. Time Line is entirely

silent as to apparent conflicts.

Claims 46 and 58 call for the ability to interrogaﬁe
the data base and display information about a resource. Sincé
Time Line fails to create a data base, there is none to
interrogate, and no information therefrom to display.

.Claims 48 and 49 specify that the data base have a

permanent or semi-permanent component and a more transitory

.= 19 -




component. Time Line does not teach any data base, permanent,
transitory or otherwise.

Claim 53 calls for optical display means. Although
that feature is undeniably shown in Time Line, since claim 53 is
dependent.from Claim 18, it is patentéble for all the reasons
given above with resgpect to claim 18.

Claim 60 requires that a determination be made as to
whether a conflict exists as a result of the search of the data
base, as well as to whether a conflict exists as a result of
temporal felationships. Time Line, by contrast, determines only
temporal conflicts.

Finally, the other references cited by the Examiner as
being pertinent to applicants' disclosure have been carefully
studied, but it is not believed that they, either separately or
in combination, disclose or suggest the inventive céncept of the
present application as defined by the claims. Nor are they
believed to disclose those features, as discussed above, which
differentiate the instant invention from Time Line.

Accompanying this Amendment and Response, applicants
submit a completed form showing the fee calculation to cover the
newly added claims. A check in the amount of $186 to cover the
fee for the additional claims is enclosed herewith. A second
check, in the amount $28.00, is also enclosed to cover the one-
month extension fee. 1In the event that the enclosed checks are
insufficient to cover the costs, under 37 C.F.R. 116 or 117,
please charge the deficiency to our deposit account number 06-
1205,

In light of the foregoing amendments and remarks, it

is submitted that all of the claims now in the application are

- 20 -
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Art Unit 236

Claims 14-17, 30-34, 50-51 and 59 include use
of a function without recitation of means to perform the
function. For example, claim 30 attempts to modify the
system of claim 14 by use of graphical display for sche-
duling indicia. No means to provide this graphical
display for indicia are included. For this reasons, the
language of claims 30-34 is vague and indefinite.

Claims 1-19, 26, 34, 39, 40, 42-44, 46, 48,
50, 53-56, 59 and 60 are rejected under 35 U.S.C. 103 as
being unpatentable over Class Scheduling in view of the
Classifier CSL Scheduling.

Claim 1 is directed to a method of scheduling
use of multiple related resources. The method comprises
steps of (1) identifying resources as primary and secon-
dary; (2) establishing time relationships between some
of the resources; (3) storing resource information which
is not a function of the above time relationships in a
data base; (4) scheduling future use of the resources;
(5) comparing scheduled resource use with information
stored in the data base to detect any incompatabilities
between the scheduled use and data stored; and (6) indi-
cating the existence of the conflict.

Class Scheduling is a software package deve-
loped by CMA Micro Computer to aid school administrétors
in offering a schedule of classes for student selection.

The system allows administrators to develop proposed
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course schedules in order to detect any "suitability and
conflicts" before schedule is finalized.

A resource is defined as a source of supply or
support. .The Examiner asserts that classes, teachers
and rooms cf schools are resources since they are used
to help students obtain knowledge-needed to become func-
tioning members of society. Class Scheduling is there-
fore directed to a system for scheduling or planning
future use of resources (i.e. classes). Means to
construct proposed course schedules constitute sche-
duling means of claim 1; means to identify classes as
required or electives constitute means to identify
resources as primary (required) or secondary
(electivés); and means to determine if proposed schedu-
les are suitable and without conflict constitutes means
to determine if scheduled use of resources 1is compatible
with stored resource information of claim 1. While not
discussed in tﬁe available abstract, the Examiner
asserts that information on courses such as title, con-
tent, prerequisites would be stored by the Class
Scheduling software package.

One reason for storage of such information
would be to more effectively accomplish a second objec-
tive of the Class Scheduling system, to assign students

to classes offered by the school. In order to honor
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student requests for a‘particular course, any scheduler,
software or human, would check té determine if any
necessary prerequisites had been met by the student.

The scheduler would therefore need access to
information on course prerequisites in order to deter-
mine if the need to check student qualifications exist.
The most logical manner of providing access to this
information for a software package would be to stofe the
data in memory. Use of a data base structure to store
and retrieve data stored in memory is a design choice of
available data storage and retrieval structures. In
sum, it would be obvious to include in the Class
Scheduling system, data concerning classes other than
time of meeting. Storage of this data would constitute
storage of resource information which is not a function
of resource time relationships found in claim 1.

One possible conflict for which Class
Scheduling would check would be to determine if a prere-
quisite for a course were being offered prior to
offering the course itself. Other conflicts would be he
availability of teachers. Teacher availability and
course prerequisite data wouid be stored in memory and
accessed to determine if any conflict existed in the
proposed schedule. The Examiner asserts that when per -

mitting the administrator to test proposed schedules,
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the system would inform her of the results of her test
(i.e., if a conflict exists or not). Means to indicate
the existence of a conflict after a comparison of sche-
duled resource use (i.e., proposed schedules) and
resource data stored (i.e., stored course data) would
therefore exist.

If no conflict exists, a final master schedule
would be constructed. This final schedule constitutes
means to establish temporal relationships between
resources.

CSL Scheduling by Chancery is a course sche-
duling program for use by school administrations. The
program considers course prerequisites and teachers for
course scheduling. In view of use by CSL of teacher and
prerequisite data, the Examiner asserts that it would be
obvious to make use of this data in the Class Scheduling
system as previously discussed.

The Classifier, a third class scheduling soft-
ware package, schedules students, clasées, teachers and
rooms. The Examiner asserts that if this capability
were incorporated into the Class-Scheduling-CSL com-
bination, data relating to teéchers, rooms, etc. would
be stored for access by the system.

Claim 1 is rejected for obviousness.

Claim 2 differs from claim 1 in that infor-

mation stored in databases indicates permissable and
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impermissable uses. The Examiner asserts that storage
of prerequisite data constitutes permissable (i.e.,
course may De taken) uses and impermissable uses {i.e.
course may not be taken). Claim 2 is rejected for
obviousness.

Claims 3/1, 3/2 and 4/1, 4/2 recite means by
which the user is alerted of a conflict. The Examiner
asserts that beeps or other audible sounds of alarm-
(claims 3/1, 3/2) and lights (claims 4/1, 4/2) are
means used prior to the date of Applicant's invention
for indicating an alarm status. Conflict in course
scheduling would cause a need to alert the user. Claims
3/1, 3/2, and 4/1, 4/2 are rejected for obviousness.

Claims 5-6 include steps of displaying
conflict indicia on a display means. Class Scheduling
and CLS are software packages implemented via use of a
computer. Use oﬁ a display monitor with computer
systems is a widely used method of human-machine inter-
face. It would therefore be obvious to output any opti-
cal indicia of conflict on display means. Claims 5-6
are rejected for obviousness.

Claim 7 includes a step of displaying an indi-
cla to represent scheduling of resource use. The
Examiner asserts that display of course schedules
constituteé display of schedule indicia. Claim 7 is

rejected for obviousness.
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Claim 12 is a system claim corresponding to
method claim 1 and is rejected on the same basis.

Claim 13 includes display means. As discussed
in the rejection of claims 3 and 4, use of a display
monitor as input/output means is a design choice of
readily available means. Claim 13 is rejected for
obviousness.

Claim 14 recites subiject matter found in claim
7 and is rejected on the same basis. |

~Claim 15 includes means to display conflict
indicia. Use of display means is a design choice of
readily available human-machine interface means. Claim
15 is rejected for obviocusness.

Claims 16-17 recite use of scheduling indicia
for primary and secondary resources as a function of
time. Scheduling of classes for a particular times
constitutes scheduling of primary (required) and secon-
dary (elective) coﬁrses as a function time. Claims
16-17 are rejected for obviousness.

Claim 8 includes a step of obtaining infor-
mation on actual resourcé use subsequent to its sche-
duled use and indicating the actual use as status
indicia.

The Classifier, allows for add/drop of courses
by students. The Examiner asserts that adding or

dropping a course constitutes actual use or lack thereof
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of a class. The number of students registered for a
course would be updated to reflect this change. The
Examiner asserts that the add/drop data (i.e., actual
resource use) would be displayed by the system. Claim 8
is rejected for obviousness.

Claim 9 incorporates steps of determining if
the actual use of a resource is inconsistent with .
any prior scheduled use and if so to reschedule the
resource use.

The Examiner asserts that adding or dropping a
course scheduled for a particular student. Once that
add/drop is performed, the student schedule of resources
would be updated. Claim 9 is rejected for obviousness.

Claim 10 includes a step of recording the
actual resource use‘of claim 8. The Examiner asserts
that add/drop data would be recorded by the Classifier.
Claim 10 is réjected for obviousness.

Claim 11 includes in the method of claim 1
steps of obtaining information representing actual
raesource use; determining whether the actual use is
incompatible with data stored in the database; and
indicating the existence of any conflict.

CSI, allows manual override of‘system
constraints to reschedule students and teachers;
Teachers are a resource élso scheduled for use of CSL.

I1f a teacher is for some reason unable to complete a
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course for which she was scheduled, she would be
replaced. The Examiner asserts that data indicating her
failure to complete the term would constitute data con-
cerning actual use of a resource. Manual override of
the system might be necessary in order to reschedule a
member of the facilty already scheduled for other cour-
ses. 1In any case, the replacement would have to be
scheduled. This rescheduling of teachers would consti-
tute a conflict with prior teacher use since the origi-
nal teacher is no longer available. This scheduling
would be confirmed by display to the user. Claim 11 is
rejected for obviousness.

Claim 18 differs from claim 12 in that it
includeslmeans to collect information about actual use
of a primary resource after its scheduled use and to
modify at least one scheduled use to reflect changes
between actual and scheduled uses.

As discussed in the rejection of claim 11,
rescheduling of teachers (or.rooms) after scheduled use
of this room would invelve obtaining information on
actual resource after its scheduled use. Means to
collect this data would be input and storage means of
the computer system used to run Class Scheduling and CSL
software packages. Rescheduling of teachers would
"reflect” a change between actual and scheduled use of a

primary (regular teacher as opposed to a temporary
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substitute) resource. Means to modify at least one
scheduled use would be portions of CSL which allows
manual override and input of different teachers. The
scheduled use of one teacher would thus be modified.
Claim lé is rejected for obviousness.

Claim 19 adds to the system of claim 18 means
to input actual status of a primary resource use after
the time of its scheduled use. The Examiner asserts
that input of a substitute teacher, room or class for
one originally scheduled constitutes input of actual
status of a resburce since this data indicates that the
original resource has been replaced. Claim 19 is
rejected for obviousness.

Claim 26 adds optical display means for
displaying scheduling indicia, conflict indicia or sta-
tus indicia. CSL and Class Scheduling are software
packages implemented via use of a computer system. Use
of a monitor to function as display means is widely
known in computer based arts. If a proposed schedule is
to be presented to the user, the Examiner asserts that
one obvious means to output the data would be the moni-
tor. This schedule would constitute scheduling indicia.
If conflicts are found in proposed schedules, the
Examiner - further asserts that data indicating the
exlstence of suéh conflict would be ocutput to the user
via use of the monitor. Claim 26 is reijected for

obviousness.
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Claim 34 (see the rejection of 34 as vague and
indefinite) recites means for accessing information
stored in the datbase of claim 13 and means to display
the retrieved data.

The Examiner asserts a user would be allowed
to retrieve data stored by CSL, Class Scheduling or the
Classifier if only to make modifications. As previously
discussed, such data would be relate to courses,
teachers, rooms, etc. Claim 34 is rejected for
obviousness.

Claim 37 recites the step of communicating at
least two different types of conflict indicia. The
Examiner asserts that different types of conflict indi-
cia exist when two different types of conflicts exists.
If Class Scheduling schedules use of teachers, classes,
rooms, then conflict in any two of the above resources
would result in generétion of conflict indicia to indi-
cate conflict in both resource. Thus, generation of two
different types of conflict indicia exists. Claim 37 is
rejected for obviousness.

Claim 39 recites the step of displaying status
indicia. As discussed in the rejection of claim 5,
Class Scheduling and CSL are implemented via use of a
computer. Use of a display monitor to function as a man-
machine interface is well known. If there was a

conflict between scheduled uses of classes, teachers, or
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rooms and nontemporal data such as class prerequisites
the Examiner asserts that display of such data on a
monitor would be a matter of design choice. Claim 39 is
rejected for obviousness.

Claim 40 recites swyect metber found in claim 37
and is rejection on the same basis.

Claim 42 recites display of use data for
secondary resources and displaying a relationship bet-
ween at least one of primary and secondary resources.

As discussed in the rejection of claim 1, electives

constitute secondary resources. The Examiner asserts

that display of a course for use as an elective would

constitute display of a secondary resource and impli-

citly display of the relationship with a primary (i.e. 3
rigid

Claim 43 requires simultaneous display of pri-
mary and secondary resources. The Examiner asserts that
display of reqﬁired and elective courses by Class
Scheduling or CSL would constitute simultaneous display
of primary and secondary resources. Claim 43 is
rejected for obviousness.

Claim 44 recites a step of dynamically
displaying status information. The Examiner asserts
that a final schedule is dynamically display once it is
finalized and this schedule constitutes status data
since it reflects the curfent use of classes, teachers

and rooms, etc. Claim 44 is rejected for obviousness.
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Clawn <94 recites interrogation of the data
base created in claim 5 to display resource information.
The Examiner asserts that storage by CSL or Class
Scheduling of data concerning class content, title,
etc. would make obvious retrieval and display of this
data since most software based systems which allow a
user to store data allow its retrieval and display if
only for modification purposes. Claim 46 is rejected
for obviousness.

Claims 48-49 reqites use of permanent or semi -
permanent and transitory databases. The Examiner fails
to understand how a database, an information storage
structure, can be transistory. Claims 48-49 are
rejected for obviousness.

Claim 50 is rejected on the same basis as
claim 37.

Ciaim 53 includes in the system of claim 18,
an optical aisplay mfans. The Examinef asserts that a
monitor of a COmputér system used to implement CSL or
Class Scheduling would constitute optical display means.
Claim 53 is rejected for obviousness.

Cilaims 54/13 and 54/53 include means to
display information and the use of primary and secondary
resources and to display a relationship between at least

one primary and secondary resource. The Examiner
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asserts that a primary resource would be a required
course or a basic course and a secondary resource would
be an elective course or an advanced course requiring
the basic course as a prerequisite. A complete course
schedule showing all course offered would show elec-
tives, reguired, basic and advanced courses. As in most
course catalogs, the prerequisites of an advanced course
would be identified or the course could merely be iden-
tified as Calculus. This identification would identify
Calculus I as a prerequisite or basic course. Claims
54/13 and 54/53 are rejected for obviousness.

Claims 55/13 and 55/53 require simultaneous
display of primary and secondary resources. As
discussed above, the Examiner asserts that display of
elective, required, basic and advanced courses constitu-
tes simultaneous display of primary and secondary
resources. Claims 55/13 and 55/53 are rejected for
obviousness.

Claims 56/13, 56/13 and 58 are rejected on the
same basis claims 44 and 46.

Claim 59 is rejected in view of the rejection
of claim 37 and in view of the fact that if a conflict
exisis between teachers and another between courses
offered CSL or Class Scheduling would inform the use of
which resource was in conflict. <Claim 59 is rejected

for obviousness.
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Claim 60 recites a step of determining if any
scheduled use is incompatible with temporal rela-
tionships. The Examiner assert that scheduling of one
room for use by two courses meeting at the same time
would be detected by the Classifier and would be incom-
patible with the temporal relationship hetween the cour-
ses. Claim 60 is rejected for obviousness.

Claims 20-25, 27-29, 35-36, 38, 41, 45, 47,

52 and 57-58 objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten
in independent form including all of the limitations of
the base claim and any intervening claims.

Claims 30--33 and 51 would be allowable if
rewritten to overcome the rejection under 35 U.S.C. 112
and to include all of the limitations of the base claim
and any intervening claims.

, Any inquiry concerning this communication or
earlier communications from the examiner should be
directed to Gail Hayes whose telephone number is (703)
557-7117.

Any ingquiry of a general nature or relating to the
status of this application should be directed to the

Group receptionist whose telephone number is {703)
557-2878.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of: ) s
Examiner: G. Hayes 7
WILLIAM RASSMAN, ET AL. ) -
Group Art Unit: 236
Serial No.: 096,027 ‘ )
Filed: September 10, 1987 )y
For: METHOD AND SYSTEM FOR )

SCHEDULING, MONITORING
AND DYNAMICALLY MANAGING )
RESOURCES : October 13, 1989

The Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

PETITION UNDER 37 C.F.R. & 1.136(a)

Sir:

Applicants petition the Commissioner of Patents and
Trademarks to extend the time for response to the Office Action
dated 'July 27, 1989 for one month from September 27, 1989 to
October 27, 1989, -

Submitted herewith is a check for $31.00 to cover the

fee for the extension under 37 C.F.R. § 1.17. A Verified

" Statement claiming small entity status has been filed

previously. Any deficiency in or overpayment of this fee
should be charged or credited to Deposit-Accoﬁnt Ne. 06-1205.
A duplicate copy of this sheet is enclosed.

FITZPATRICK, CELLA, HARPER & SCINTO
Attorneys for Applicants

e . Bosses
Reglstr tion No. 22,291
277 Park Avenue
New York, New York 10172
(212) 758-2400
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PATENT

IN "THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: )
: Examiner: G. Hayes
WILLIAM RASSMAN, ET AL. ) ’
: Group Art Unit: 236
Serial No.: 096,027 )
H rwv
Filed: September 10, 1987 ) RECETIVED
: A i A
For: METHOD AND SYSTEM FOR ) 0CT 25 1983
SCHEDULING, MONITORING PEALD A7)
AND DVYNAMICALLY MANAGING ) LLUULE
RESOURCES : September 27, 1989
The Honorable Commissioner of Patents ij
and Trademarks /Y} @
Washington, D.C. 20231 D/?)\

AMENDMENT AND
INFORMATION DISCLOSURE STATEMENT

f Sir:

In response to the Official Action mailed June 27,
1989 (Paper No. 8), please amend the above-identified patent

application as follows:

IN THE CIATMS: //
oS
// Pleiﬁé/amend Claims 1 2 5 6 12- 16//26 28//30-32, 4

46, 53 and 56'as follows:

"

3,

[ 05 923
7

)

f! 1. L(Twice amendeﬁ) A methed of prospectively

i

i planning utilization of a multiplicity of related resources

using a computer having a memory, including the steps of:
identifying some of said resources as being

primary, and other resources as being secondary;

' : 8.00 CK
070 10/24/89 096027 1 203 1
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I

E? establishing temporal relationships between at
least éome of said resources;

i creating a data base of information about at
least one ofiéaid resources, at least some of which information
is independent of said temporal relationships between resources;

jw prospectively scheduling utilization of at least
some of said primary resources and at least some of said

secondary rescurces;

? displaying, in gqraphical fashion, the

prospectively scheduled utilization of at least some of said
resources;

i; determining whether any of said scheduled
utilizations of one of said resources is incompatible with any
of the information in said data base; and

{ . communicating, by means of conflict indicia, the

existence of any said incompatible scheduled utilizations.

)_l{//i : , | ]
,Z( {(Twice amended) The method of prospectively

planning utilization of a multiplicity of related resources

using a computer having a memory, including the steps of:
creating a data base of information about at
least some of said resources, at least some of which data is
independent of temporal relationships between resources;
| including in said data base permissible and
impermissible uses of at least some of said resources;
prospectively scheduling utilization of at least
some of said resources;

displaving, in graphical fashion, the

prospectively scheduled utilization of at least some of said

resources;

searching said data base to determine if any of

said scheduled utilizations constitutes an impermissible use;

o)}
=
[o )
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communicating, by means of conflict indicia, said

impermissible scheduled utilizations.

éb %%E% (Amended) The method of claim 1 wherein said

display is a transient [further comprising an] optical display

and wherein said communication of at least one of said conflict

indicia is accomplished by having same appear on said display.

)7 ».:b({

& (Amended) The method of claim .2 wherein said

display is a transient [further comprising an] optical display

and wherein said communication of at least one of said conflict

indicia is accomplished by having same appear on said display.

’

i%% (Twice amended) A system for prospectively
planning utilization of a multiplicity of resources, at least
some of which are interrelated, comprising:

a computer having a memory:

a data base stored in said memory containing
information about at least some of sald resources, at least some
of which information is independent of temporal relationships
between resources;

a set designated as primary resources and a set
designated as secondary resources;
séheduling means for prospectively scheduling

utilization of at least some of said primary resources as a
function of time;

display means for displaying in graphical form,

the prospectivélv scheduled utilization of at least some of said

resources;

means for comparing at least one of said
scheduled utilizations with'at least cone other scheduled
utilization or with information in said data base, to detect

incompatibilities; and




/

means for communicating, by use of conflict
indicia, the existence of detected incompatibilities.
o
& ' %
4. (Twice amended) The system of claim 12° wherein

said display means are characterized by being transient [further

comprising means to display information].

277 2

;9f (Amended) The system of claim .3 wherein at

least some of said scheduling information is made to appear(, by

' means of scheduling indicia,] in_textual form on said display.

e —

Ciaim 15, line 1, change "14" to —--13--.

Cclaim 16,(EZ;; 2, change "indicia reflect" to
--information reflects--.
Claim 17, line 2, change "indicia incorporate" to

-—information incorporates--.

g;faﬁigf (Twice amended) A system for prospectively

scheduling, periodic monitoring and managing utilization of a

. plurality of resources, at least some of which are interrelated,

comprising:

a computer having a memory;

a data base stored in said memory, containing
information about at least some of said resources, at least some
of which information is independent of temporal relationships
between resources;

a set designated as primary resources and a set
designated as secondary resources;

scheduling means for prospectively scheduling
utilization of at least some of said primary resources as a

function of time;




display means for displaying in graphical form,

the progpectively scheduled utilization of at least some of said

resources; -

means for communicating at 1ea$t some of said
i prospectively scheduled utilization information through use of
qraphically.displayed scheduling indicia;

means for comparing at least one of said
scheduled utilizations with at least one other scheduled
utilization or with information in said data base to detect
incompatibilities;

means for communicating, by use of conflict
indicia, the existence of detected incompatibilities;

means for collecting information about actual
utilization of at least one of said primary resources subsequent
to the first scheduled use of a resource; and

means for modifying at least one of said
scheduled utilizations to reflect variances between said actual

utilization and said prospectively scheduled utilization.

Ay%f

‘26: Amended} The systém of claim 18 wherein said

50 75
(

; display means are characterized by being transient in nature
[further comprising optical display means for displaying at
! Jeast one of said scheduling indicia or said conflict indiecia].

SO 37

27. (Amended) The system of claim 26" wherein said

display means includes [further comprising optical display]

means for displaying at least one of [said scheduling indicia, ]

said conflict indicia [indica] or said status indicia.

A9 St

2%1 {Amended) The system of claim,zs'wherein said

display means includeg [further comprising optical display]
fémeans for displaying at least one of [said scheduling indicia, ]

‘i said conflict indicia or said status indicia.

=5 -
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| 294 (Amended) The system of claim (14] I2~wherein at
. least some of said [scheduling] conflict indicia appear {in the
- form of a] on said graphical display.

| 3 29

317  (Amended) The system of claim‘}SZhherein at

. least some of said [scheduling and] conflict indicia appear [in

“Zf;

;é{ (Amended) The system of claim [28] 18 wherein at

. the form of al on_said graphical display.

- least some of sald actual utilization information appears on

said [scheduling, conflict and status indicia appear in the form

of a] graphical display.

*39‘/ = 2 |
Aﬁ{’ (Amended) The method of claim & wherein there is

displayed simultaneously at least [some] one primary resource[s]

and at least gne secondary resource.

Claim 46, line 2, after "about" insert --at least--.

55 35—

[ 5%, (amended) The system of claim 18 wherein at

least one of said conflict indicia is communicated by graphical

 display thereof [further comprising optical display means].

Claim 56, line 2, change "optical™ to --transient--.

.
and Y
o

4leas.e add Claim 61 as follows: &L, 27

ra

7 vz 7

==&1. The system of claim 2 wherein id

W1257 e systen T H ox i merein =a

real time clock means is made to appear concurrently with said.
graphical display of the prospectively scheduled utilization of

at least some of sald resources.wh




REMARKS

Following receipt of the Office Action ﬁailed June 27,
1982, the éubject application was carefully reviewed and the
foregoing amendments were made and Claim 61 was added to take
intc account the Examiner's comments and to point out and claim
more clearly, more completely and more definitively that which
the inventors consider to be their invention. This application
now contains Claims 1-61.

Initially, the Examiner indicates that Claims 20-25,
27-29, 35-36, 38, 41,.45, 47, 52 and 57-58 would be allowable if
rewritten in independent form to include all the limitations of
the base claims and intervening claims, and that Claims 30-33
and 51 would be allowable if rewritten to overcome the rejection
under 35 U.S5.C. § 112, second paragraph, and to include all of
the limitations of the base claims and intervening claim.

Applicants acknowledge with appreciation the
indication that the above claims contain allowable subject
matter. However, in view of Applicants remarks below and the
traversal of the rejection of the base independent clainms,
Applicants request that the requirement that these claims be
rewritten in independent form be held in abeyance.

Claims 14-17, 30-34, 50-51 and 59 were rejected for
including a function without recitation of means for performing

the function, in particular, Claims 30-34 were noted as being

! vague and indefinite.

These claims have been carefully reviewed and
amendments have been made as deemed necesgary to ensure that.
they conform fully to the requirements of 35 U.S.C. § 112, with
special attention teo the points raised in the Office Action. It
is believed that the rejection of these claims has been obviated
and reconsideration is therefore requested of each of these

claims together with withdrawal of this objection.




Claims 1-19, 26, 34, 37, 39, 40, 42-44, 46, 48-50, 53-

56, 59 and 60 were rejected under 35 U.S.C. § 103 as being

unpatentable over the software program entitled Class Scheduling

in view of The Classifier and €SL Scheduling software programs.

0of the claims under consideration, Claims 1, 2, 12 and
18 are in independent form. It is respectfully submitted that
each of these independent claims, as amended, is allowable over
the art of record, for at least the following reasons.

Amended independent Claim 1 is directed to a method of
prospectively planning the utilization of related resources
using a computer including the steps of: (1) identifﬁing some of
the resources as being primary and others as being secondary;

(2) establishing temporal relationships between some of the
primary resources; (3) creating a data base of information about
the resources, some of which is independent of the temporal
relationships; (4) prospectively scheduling the utilization of
some of the primary resources and some of the secondary
resources; (5) displaying with graphics the prospectively
scheduled utilization of some of the resources; (6) determining
whether any of the scheduled utilizations are incompatible with

information stored in the data base; and (7) communicating the

| existence of any incompatible scheduled utilizations by means of

! conflict indicia.

Amended independent Claim 2, like Claim 1, is also
directed to a method of prospectively planning the utilization
of related resources using a computer, and as now amended also
includes a step of displaying, in graphical fashion, the
prospectively scheduled utilization of at least some of the
resources.

Amended independent Claim 12 shouid not be considered

as simply a "system claim corresponding to method Claim 1," as

: asserted by the Examiner at page 7 of the Office Action. It is

' respectfully suggested that the- Examiner has overlooked the fact

g -




that Claim 12 expressly calls for means for comparing at least
one of the scheduled utilizations with at least one other -

scheduled utilization or with information in the data base,

which is entirely different from the determining step recited in
Claim 1. Nevertheless, Cléim 12 as amended also includes a

display means for displaying in graphical form the prospectively

scheduled utilization of some of the resources.
Applicants appreciate the courtesies extended during
the telephone conferences of July 17 and July 24, 198%2 and the

Examiner's attempts to obtain more complete documentation on the

software programs cited. We regret that further documentation
was not available in the Patent Office. Based simply on the
abstracts, however, it appears that each program relates to

school administration. The Class Scheduling abstract pertains

to a program that "matches student course requests with courses
 and sections that are available" and permits schools to "test
proposed course offerings to determine suitability and

conflicts.” The abstract for The Classifier relates to a

program that "allows for setting the meeting time of any and all

courses," can output student schedules, teacher schedules and

room usage lists, and includes a program for examining course

conflicts. The CSI, Scheduling abstract merely pertains to a
program that schedules students and considers prerequisites, co-
requisites and multi-semester courses. Since receiving the

) Of fice Action additional information has been located by

Dr. William Rassman, one of the Applicants, pertaining to Class

Scheduling and a program called The Classifier ITI, a newer

version of The Classifier that was referenced by the Examiner.
(The documentation obtained by Dr. Rassman is described in his
affidavit submitted herewith as Attachment "aA").

As amended, Claims 1 and 2 both recite methods

! including a step of displaying, in graphical fashion, the
iprospectively scheduled utilization of at least some of the

- 9 -




| resources, and Claim 12 sets forth a system including display
means for displaying in graphical form, the prospectively
scheduled utilization of at least one of said resource. Support
for these limitations is found in the drawings and at pages 8,
11, 15-21 and 26-30. As noted by Dr. Rassman in his affidavit
at page 3, The Classifier II does not appear to use graphics at
all, much less to display prospectively scheduled utilizations
of any of the resources using graphics. The Classifier II
merely displays schedules as a list of course names using only
text. For example, on page E-14 of Exhibit "2", note that in

The Classifier II a schedule for a student is shown as simply a

1ist of course names. In addition, Applicants have not found in
: the abstracts for the programs cited by the Examiner or in the
Eimaterial obtained by Dr. Rassman any teaching of the use of
Eégraphics in displaying the utilization of resources, as recited
in Claims 1, 2 and 12. There also is no hint or suggestion of
the need or desirability of substituting graphical displays for
! textual ones. H

Moreover, with respect to Claims 1 and 12, and all
other claims that recite primary and secondary resources, it is
:believed that the Examiner has incorrectly interpreted the terms
"primary resource" and "secondary resource". It is respectfully
| suggested that the Examiner's assertion that "means to identify
classes as requifed or electives constitute means to identify
resources as primary (required) or secondary (electives)" is not
correct. As disclosed in the specification at page 12, |
secondary resources can be scheduled for use during the use of
and in conjunction with some of the primary resources. |
Applicants believe that a required course and an elective course
do not have the attributes of primary and secondary resources,
| respectively, as described in the specification since they are

j{not used at the same time in conjunction with each other.

- 10 -




Applicants could not find any suggestion or teaéhing
in the above-noted abstracts or even in the documentation found
by Dr. Rassman, of a system that had the capability of assigning
secondary resources to be used in conjunction with primary
resources. As stated by Dr. Rassman in the attached affidavit

at pages 5-6, The Classifier I program "does not appear to

permit constraints to be associated with places," rather "a-
'pseudo student' is created that brings the constraints of a
place with it." In Applicants' invention secondary resources

can be assigned to be used in conjunction with primary

| resources.

Accordingly, it is respectfully submitted that
independent Claims 1, 2 and 12 are patentable over the art of
record.

Amended independent Claim 18 describes a system that
not only performs prospective scheduling, but provides periodic
monitoring and managing as well, and, like Claims 1, 2 and 12,
Claim 18 describes a system that includes displaying means for

displaying in graphical form the prospectively scheduled

‘utilization of some of the resources. In addition, Claim 18

also includes means for communicating at least some of said
prospectively scheduled utilization information using
graphically‘displayed scheduling indicia and further sets forth
that the periodic monitoring and managing can be accomplished by

means for collecting information about the actual utilization of

i at least one of the primary resources subsequent to the first

scheduled use of a resource.

The Examiner asserts, at page 9 of the Office Action,

- "that data indicating [a teacher's] failure to complete the term

would constitute data concerning actual use of a resource."
Applicants believe that this assertion is incorrect and note
that in their invention the collecting means collects
information about the actual utilization of resources on an

- 11 -




onqoing basis, that is, the collecting means actually monitors

the cﬁrrent usage of a resource after all the events have been
scheduled and while the events are being performed."The
Examiner's example merely involves a user substituting one
resource for another in a stored schedule, and does not
encompass the concept of the system collecting information about
resources while events are being performed or when resources are
actually being used. Applicants have found no suggestion or
teaching of this feature in any of the abstracts referenced and
provided by the Examiner or in the documentation found by Dr.
Rassman.

Moreover, Applicants have not found in the above-
noted abstracts of even in the documentation found by Dr.
Rassman any teaching or suggestion of displaying means for
displaying in graphical form the prospectively schedﬁled
utilization of resources or means for coﬁmunicating at least
some of said prospectively scheduled utilization information
using graphically displayed scheduling indicia. Therefore, it
is respectfully submitted that Claim 18 is patentable over the
art of record.

The other claims in this application are each
dependent from one or another of the independent claims
discussed above and are therefore believed patentable for the
same reaéons“ Since each dependent claim is also deemed to
define an additional aspect of the inventicn, as described
further below, the individual consideration or reconsideration,
as the case may be, of the patentability of each on its own
merits is respectfully requested.

Closely related to the feature of determining actual
utilization of resources, as recited in Claim 18 discussed
above, is the feature of automatic conflict resolution.

Dependent Claims 9 and 29 are directed to automatically altering

. or rescheduling the scheduled utilizations in response to the

- 12 -




detection of incompatibilities in proposed or actual
utilizations. As noted by Dr. Rassman in his affidavit at pages

4-5, there is no suggestion or_teaching of automatic conflict

resolution found in The Classifier IT manual, and Applicants

have found no suggestion or teaching 6f this feature in any of
the abstracts cited by the Examiner. The Examiner has already
indicated allowability of claim 29. The same indication is
requested for claim 9.

Some of the other dependent claims that are directed
to the actual utilization of resources include: Claims 8, 10,

11, 19-21 and 23-24 (allowability of claims 20, 21, 23 and 24

already having been indicated), which are directed to inputting
and collecting information regarding the actual utilization of
resources, and comparing the actual utilization with the
prospectively scheduled utilization:; and Claim 32, which is

directed to displaying actual utilization information on the

. graphical display. As for the detection of incompatibilities:
dependent Claim 60 sets forth a step of determining whether any
of the scheduled utilizations are incompatible with any of the
temporél relationships, while, dependent Claim 59 sets forth
that at least two different kinds of incompatibilities can be
detected and that some of the conflict indicia identify the
nature of the incompatibility. Applicants have found no
suggestién or teaching of any of these features in the abstracts
cited by the Examiner or in the documentation found by Dr.
Rassman.

New Claim 61 is directed to a system wherein the real-
time clock means appears concurrently with the graphical display
of the prospectively scheduled utilization of some of the
resources. Support for this claim is found at pages 20 and 27

of the specification and in the drawings, especially Figure 7.

Applicants have found no suggestion or teaching of this feature

in the cited abstracts or the documentation located by Dr.

- 13 -




Rassman. 1In fact, Applicants have not found any suggestion or

teaching of real-time clock means at all, in any of the art of

| record. For this reason alone, Claims 22-24, 44, 52 and 56 are

patentable. Of this group, however, only claims 22-24 and 52
have been indicated as being allowable. The same is
respectfully requested as to claims 44 and 56.

Applicants have also not found any teaching or
suggestion in the art of record of the limitations of Claims 42
and 54, which call for the simultaneous display of utilization
information about primary and secondary resources, together with
a display of the relationship between them.

Since the cited references do not teach the use of
graphical displays for reflecting resource utilization,

obviously, they also fail to teach the display of textual

. information together with those graphical displays. claim 14,

which calls for this feature, is therefore patentable.

As a further refinement, Claims 34, 46 and 58 (only
claim 58 having been deemed allowable) call for the ability to
interrogate the data base and display the information about one
of the resources which is stored therein. None of the cited
references is believed to have such a capability.

Pertaining to the display or communication of conflict
information, Claims 15, 30-31 and 53 recite that conflict
indicia can appear on the graphical display; Claims 37, 40, 47
and 50 (only c¢laim 47 having been deemed allowable) recite that
at least two types of conflict indicia can be communicated or
displayed; Claims 38, 41 (both deemed allowable) and 51 set
forth that one of the conflict indicia can identify temporal
conflicts while another identifies impermissible uses.
Applicants respectfully submit that the art of record does not
suggest displaying at least two different types of conflict
indicia. In fact, as indicated by Dr. Rassman in hig affidavit
at pages 3-4, "'The Classifier II' does not appear to use any

- 14 -




graphics for conflict reporting, but appears to merely print a
report in a special format that includes a count of conflicts
which indicates that a 'slot is full' and overbooked by some
number." The report shown.at page A2-1 of Exhibit "2" merely
shows one type of conflict, and does not appear to suggest that
there could be different types of conflicts as asserted by the
Examiner.

Some of the other dependent claims include limitations
calling for the display of still another kind of indicia, namely
status indicia. For ekample, Claim 39 includes a step of
displaying status indicia and Claims 52 (deemed allowable) and
56 set forth means for dynamically displaying the status of
utilization of resources in real time using status indicia. No
suggestion or teaching of the display of status indicia, as
differentiated from conflict or scheduling indicia, has been
found by the Applicants in the art of record.

Concerning the display itself, dependent Claims 5-6,
13, 26 and 56, as amended, further set forth that the display is
transient and, in particular, Claim 44 calls for the dynamic
display of information reflecting status information in real
time. Support for these amendments is found at pége 24 of the
specification. In addition, note that dependent Claims 48 and
49 set.forth thét the data base includes permanent, semi-
permanent and transitory data bases. At page 13 of the Office
Action, the Examiner states that she fails to understand how a
data base can be transitory. Applicants refer the Examiner to
page 9 of the specification, wherein a "transitory data baseﬁ is
described as a data base in which stored data is frequently
changed. Applicants respectfully submit that neither transient
and dynamic displays, nor transitory data bases for storing data
that is fréquently changed are suggested or taught in the

abstracts or the documentation identified by Dr. Rassman.

- 15 -




In summary, Applticants could not find any teaching or
suggeétion of any of the above noted subject mattér, as claimed
by the dependent claims, in the limited amount of information
provided in the abstracts of the cited references or in the
documentation found by Dr. Rassman.

Finally, the other art of record has been carefully
studied, but it is not believed that they, either separately or
in combination, disclose.or suggest the inventive concepts of
the present application as defined by the claims. Nor are they
believed to disclose those features, as discussed above, which
differentiate the instant invention from the abstracts cited by

the Examiner or the additional documentation identified by Dr.

} Rassman.

Therefore, all of the claims are believed patentable

| over the art of record.

INFORMATION DISCILOSURE STATEMENT
Pursuant to 37 C.F.R. § 1.56, Applicants cite, as

being potentially material to the examination of the present

. application, the documentation submitted herewith pertaining to

 Class_ Scheduling and The Classifier II program. Both of these

documents are annexed to and described and discussed in Dr.
Rassman's affidavit, aiso submitted herewith.

Even though the Rassman documentation is not believed by
the Applicants to be prior art, it is respectfully requested
that the above information be considered by the Examiner in
order to aid in understanding the other references cited by the

Examiner.

CONCLUSION
In light of the foregoing amendments and remarks,

Applicants respectfully submit that all of the claims now in the




application are in condition for allowance. Therefore, early

| passage to issue is respectfully solicited.

FITZPATRICK, CELLA, HARPER & SCINTO
Attorneys for Applicants

f
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AFFIDAVIT OF DR. WILLIAM RASSMAN

Dr. William Rassman, being duly sworn, deposes
and says:
1. I am a named and joint inventor of the
invention described and claimed in U.S. Patent Application
Serial No. 07/096,027 entitled "METHOD AND SYSTEM FOR

SCHEDULING, MONITORING AND DYNAMICALLY MANAGING RESOURCES"

(hereinafter the "'027 Application") filed on September 10,

1987.



2. In connectidn with the prosecution of the
'027 Application, I received and have studied a copy of an
Office Action dated June 27, 1989 together with a Notice of
References Cited (Form PTO-892) and a copy of three
abstracts, one abstract for each reference cited by the
Examiner in the 0Office Action.

3. During my review of the Office Action and
the limited amount of information provided in the abstrécts
for each reference, I noticed that each abstract pertained to
a software program for school administration. The three
prograﬁs cited by the Examiner were "The Classifier", "Class
Scheduling™ and "CSL Scheduling". Unfortunately, due to the
limited amount of information in the abstract on each program
it was impossible for me to determine precisely how each
program operated or to identify with particularity and
specificity the features and functions provided by each
program. However, based on my review of the information in
each abstract, I believe that none of the references cited hy
the Examiner teach or suggest the features of our invention
és clained.

4, On information and belief, my attorney
contacted the Examiner to request that additional information
be provided for each of the software programs cited in the
Office Action of June 27, 1989, and was informed that the
Patent Office did not have any additional information.

5. In an effort to determine whether the

programs themselves include the teachings and features which



the Examiner finds suggested by the abstracts, in July of
1989, I initiéted a search for more compléte documentation on
the cited software programs. I attempted to contact the
conpanies that produce each program in order to obtain
additional information. In the end, I was only able to
obtain some additional documentation relating to the "Class
Scheduling" pfogram and "The Classifier II" program. "The
Classifier II" appears to be a more recent version of "The
Classifier" program cited by the Examiner. A copy of the
documentation pertaining to "Class Scheduling” and a manual
for "The Ciassifier II" are included herewith as Exhibits vV
and "2", respectively.

6. "The Classifier II" does not appear to use
graphics to display prospectively scheduled utilizations of
any resources, or display any resource information using
graphics, as performed by our invention. "The Classifier II"
ap?ears to merely print a schedule as a list of course names
using only text. An example of such a schedule printed by

"The Classifier II" for a student is shown on page E-14 of

Exhibit "2v".

7. "The Classifier II" also does not appear to
report conflicts graphically or to report them on a graphical
display, but appears to merely print a repoft in a specilal
format that includes nothing more than a count of the number
of conflicts. This is done simply by indicating that a "slot
is full" and overbooked by some humber. In addition, it

appears that "The Classifier TII" can only react to one type



of conflict. Since I have not found any suggestion or
teaching in "The Classifier II" material suggesting a
capability of handling different types of confiicts, I
strongly suspect that the earlier version, "The Classifier",
was similarly deficient. Accordingly, I believe that the
Examiner's suggestion to the contrary is incorrect.

8. "The Classifier II" simply rejects a

schedule when a conflict occurs, rather than performing a res

resolution of the conflict. "The Classifier II" does appear
to count the number of conflicts that occur and create a
"conflict matrix", like that shown at page A2-1 of Exhibit
np"  but that would not aid a user or computer in determining
the rescurce substitutions that could be taken from a group
of suitable similar resources. In contrast, some of the
conflicts in the instant invention may be identified from a
data base while generating the schedule, and with that
information, the system can automatically "fix" the problem
by automatically substituting another resource during
scheduling. In "Class Scheduling”, I have not found any
indication that the program will automatically "fix" a
conflict problem after it has been identified by the systemn.
This would seem to be confirmed by reference to '"The
Classifier II" manual, where it says that the "conflict
matrix" that can be printed by the system is not even used

when generating a schedule:
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Although the complete.conflict matrix is not

used in generating the schedule, it is

sometimes useful in fine tuning the schedule

in order to achieve a more perfect balance.

Program A2 lets the user print the complete

conflict matrix.
(Exhibit "2", page 5.) To avoid conflicts when using "The
Classifier II" the user must manually enter a request to have
the conflict separated by fooling the system using "pseudo
students", described below. (Exhibit "2", pages E-8 and E-
9.)

9, "The Classifier II" also dces not appear to
have the ability to interrogate a data base and display_the
information about a resource, as claimed and performed by our
invention. "The Classifier II" can print a prepared
schedule, which is simply a list of the classes assigned to a
particular student, but this is entirely different from the
operation of accessing a data base of resource information
and displaying information about one of the resources. "The
Classifier II" documentation does not even appear to suggest
accessing a data base having resource information and
displaying the retrieved resocurce information.

| 10. Another limitation of "The Classifier IIV
is that it does not appear to permit constraints to be
associated with places. Instead, it creates a "pseudo
student" that brings the constraints of a place with it.
(Exhibit "2", page E-5.) This is different from the instant

invention because in our system, scheduled events can bring

with them the resource constraints that are necessary to



complete the event. With that information, the availability
of resources can be matched to the constraints of a scheduled
event before scheduling the event. In addition, in the
system each constraint stands on iﬁs own and a single

resource can have constraints as well.

William Rassman
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924.1 PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: )
: Examiner: G. Hayes
WILLIAM RASSMAN, ET AL. )
. Group Art Unit: 236
Serial No.: 096,027 )
. Batch No.: D20
Filed: September 10, 1987 )
For: METHOD AND SYSTEM FOR - )
SCHEDULING, MONITORING AND '
DYNAMICALLY MANAGING )
RESOURCES . March 15, 1990

The Honorable Commissidner of Patents
and Trademarks
washington, D.C. 20231
LETTER TRANSMITTING DRAWINGS
Sir:
Transmitted herewith are nine sheets of formal
,_______._-/ ”
drawings to be substituted for the corresponding drawing sheets
presently on file in the above-identified application.
Applicants' undersigned attorney may be reached by
telephone in New York at {(212) 758-2400. All correspondence

should continue to be directed to our below listed address.

FITZPATRICK, CELLA, HARPER & SCINTO
Attorneys for Applicants

By

Stevan 4F. Bosses

Registration No. 22,291
277 Park Avenue
New York, New York 10172
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pTO UTILITY GRANT

paper Number

- The Commissioner of Patents

and Trademarks

Has received an application for a patent
for a new and useful invention. The title
and description of the invention are en-

closed. The requirements of law have

been complied with, and it has been de-
termined that d patent on the invenlion
shall be granted under the law.

Therefore, this

United States Patent

Grants to the person oF persons having
title to this patent the right fo exclude
others from making, using or selling the
invention throughout the United States
of America for the term of seventeen

years from the date of this patent, sub-
ject to the paymett of maintenance fees

as provided by law.
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924.1 PATENT X‘
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE (:
-
. //'
In re Application of: ) :
: Examiner: G. Hayes A
WILLIAM R. RASSMAN ET AL. )
' : Group Art Unit: 236
Serial No.: 096,027 )
Filed: September 10, 1987 , —t
P ) PATENT & TRAD‘%ESRK OFFICE |
For: METHOD AND SYSTEM FOR ) RECE \
SCHEDULING, MONITORING : ;
AND DYNAMICALLY MANAGING ) ;
RESOURCES . 0cT 2 51990 @
! |
U.S. Patent No.: 4,937,743 : '
) RECTION BR.
Issued: June 26, 1990 : Oct TEIEATE OF

The Honorable Commissioner of Patents
and Trademarks
Washington, D.C. 20231

CERTIFICATE OF CORRECTION
UNDER RULES 322 AND 323

Sir:

It is respectfully requested that a Certificate of
Correction be issued by the Patent and Trademark Office due to
errors which appéar in the printed patent as a result of Patent

and Trademark Office mistakes, and mistakes of a clerical,

o typographical, or minor character, which were not the fault.of
. Ef{gﬂ} and Trademark Office. A Certificate of Correctioﬁ

.wﬁq;m, in duplicate, @s enclosed.

' Accompanying this letter is a check for $60.00 to

cover the statutory fee for such Certificate of Correction.

(3

GFOOBS 10722790 096027 : 1 145 40,00 TR



Patentees' undersigned attorney may be reached by
telephone in our New York office at
(212) 758-2400.

All correspondence should continue to be directed to our below

listed address.

Respectfully submitted,

Attorney for Patentees

Registration No. 33 £%p

FITZPATRICK, CELLA, HARPER & SCINTO
277 Park Avenue

New York, New York 10172

(212) 758-2400



Re: Request for certificate of Correction

Consideration has been given your request for the issuance of a
certificate of correction in the above-identified patent.

Your request in column 17 line 52 and column 19 lines 6 & 12
was referred to the Group Director who reports as follows:

"Corrections requested in column 17 line 52, column 19 lines
6 & 12 would broaden the scope of claims affected.”

In view of the foregoing, your request in these matters are
hereby denied.

A certificate of correction will be issued to correct the
remaining errors noted in vour request.



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,937,743
DATED : June 26, 1990 : .
INVENTOR(S) : WILLIAM R. RASSMAN ET AL. Page 1 of &

Ttis certified that error appears in the ahave-identified patent and that said Letters Patent is hereby
corrected as shown beiow:

SHEET 9 CF 9

Figure 9, "Pulmonary Emphysemia" should read
--Pulmenary Emphysema--.

COLUMN 2
Line 31, "such." should read ==~guch--.
COLUMN 4

Line 7, "an" should read --a--.

Line 57, "semi ‘permanent" should read --semi-permanent--.

COLUMN 5

Line 12, "on audible" should read --an audible--.
Line 13, "schedule" should read --scheduled--.

COLUMN 6
Line 9, ""Status indicia."" should read
--"status indicia."--.

Line 45, "anaesthesioclogist's." should read
--anaesthesiologists.--.

COLUMN 7

Line 41, ""construction" "sabatical"" should read
--"construction", "sabbatical"--.




UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNG. : 4,937,743
DATED : June 26, 1990
INVENTOR(S) :  WILLIAM R. RASSMAN ET AL, Page 2 of 4

. ltiscertified that error appears in the ahave-identifiad patent and that said Letters Patent i hereby
corrected as shown below:

COLUMN 8

Line 34, "resource s" should read --resource’'s--.
Line 37, "menu driven. " should read ~-meénu-driven,--.
Line 68, "the the" should read --the--.

COLUMN 9
Line 7, "9:00" should read --09:00--.
Line 8, "09:,30," should read --09:30.-~.
Line 64, "two dimensional" should read
--two-dimensional--.
COLUMN 11

Line 38, "contemporoue¥" should read --contemporane—--,




UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTHD. & e
PATED e 26, 1990
NVENTORS) : LrTam R, RASSMAN ET AL. Page 3 of 4

Itis certified that error appears in the above-identified patent and that said Letters Patent is herety
carrecred as shown beigw:

COLUMN 11
Line 48, "involved to" should read
==involved,
The systeam can also be made to take certain actions automatically, For

exasple, {f & plaeca of squipment must ba warmed up for a Predetermined Period
of time befora use. tha method of thae instant invention would encompass having
the system snergise that piesce of squipsent when a varticular milestone in the
procedure has heen complated. Similarly, in an industrial setting, the symtem
could autcamatically cut Purchase orders or oPen molds when certain
predaterained milestones are raached,

The aethod of this invention also contamplates & rulae based wystan wherein
the detaction orf certain conflict ‘indicia would cause automatic reschaduling of
EOERS resources. To illustrate, assume that in rig, 1. thers wmust be 15 minutes
betweeon completing Caae abs  and baginning Case def. 12 a signal hag net been
sent by 8:50 that Cass abc is over, a rule could be esteblished that would
autosatically reschedule Case da? to beagin at 9;i5. The rule could also
requirs checking the schedules of L1} the resources, involved ip Cass def befors
reacheduling.,

If, upon checking thoge Case def-related schedules no new conflictas are
detacted, the rescheduling would be done and notice of the change commutiicated
autcamstically to the Pecple affacted. This could be done, for example. by
having the uystaa call the office of tha asurgecn scheduled to do Casa daf and,
by use of a volce synthasiger, report the new schedulae.

17 the reschaduling of Cams def is found to provoks other conflicts, the
systam could be dasigned so anm hot to do the rescheduling, but instead marealy
tc give notice of the firse conflict. That notice could be by means of a
visual diaplay, by the sounding of a distinctive note or the like. Another
possibility woyld be to have the system  try to--,
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CERTIFICATE OF CORRECTION

PATENT NO. 4,937,743
DATED June 26, 1990
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INVENTOR(S) WILLIAM R. RASSMAN ET AL. Page 4 of &

Itisceniﬁedthatenurappeamintheabnveddanﬂﬁedpatentandthatsad Letters Patent is herehy
corrected as shown helow:

COLUMN 12
Lines 14-48, lines 14 to 48 should be deleted.
COLUMN 14
Line 19, "Phase of" should read --Phase 1 of--.
Line 52, "pop up" should read --pop-up--.
Line 55, "pop up" should read --pop-up--.
COLUMN 15
Line 26, "I claim:" should read ~-We claim:--.
COLUMN 17
Line 2, "resource;" should read ~-resource; and--.

Line 10, "resource;" should read --resource; and--.
Line 52, "claim 27" should read -=-claim 26--.
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HARRY F. MANBECK, IR.
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certificate of ceorrection in the above-identified patent.

Your request in column 17 line 52 and column 19 lines 6 & 12 was
referred to the Group Director who reports as follows:

“Corrections requested in column 17 Tine 52, column 19
lines 6 & 12 would broaden the scope of claims affected.”

In view of the foregoing, your request in these matters are
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,937,743

PRINTER'S TRIM LINE -

DATED ! June 26, 1990 .
INVENTOR(S) : WILLIAM R. RASSMAN ET AL. Page 1 of 5

[t is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

SHEET 9 OF 9

Figure 9, "Pulmonary Emphysemia" should read
-~Pulmonary Emphysema--.

COLUMN 2
Line 31, "such." should read --such--. “{éj

COLUMN 4

Line 7, "an" should read --a--.&m/
Line 57, "seml permanent" should read --semi-permanent--}

COLUMN 5

Line 12, "on audible" should read --an audible-—r()uw
Line 13, "schedule" should read u—scheduledv-.équ

COLUMN 6
Line 9,'“"Status indicia."" should read C]/
--"status indicia."--.
Line 45, "anaesthesiologist's." should read(:z//
--anaesthesiologists.--.
COLUMN 7

Line 41, ""construction" "sabatical"" should reaiﬁzw’
-=-"construction", "sabbatical"--.

MAILING ADDRESS OF SENDER:

PATENT NO. 4’93?'243
No, of add’l. copies
FITZPATRICK, CELLA, HARPER & SCINTO @ 30« per page
277 Park Avenue @
New York, New York 10172 '
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,937,743
ODATED : June 26, 1990 )
INVENTOR(S) : WILLIAM R. RASSMAN ET AL. Page 2 of 5

It is certified that error appears in the ahove-identified patent and that said Letters Patent is hereby
corrected as shown below:

COLUMN 8

Line 34, "resource s" should read --resource's--.\J -
Line 37, "menu driven." should read —-menu—driven.-uﬁwﬁ“

Line 68, "the the" should read __the‘*'CKa/
COLUMN 9
Line 7, “9:00" should read --09:00-- L/
Line 8, "09:,30." should read --09:30.-—-./@
Line 64, "two dimensional"” should read
--two-dimensional--. a.:
COLUMN 11

Line 36, "contemporoue-" should read -—contemporane———.éx//

4,937,743
MAILING ADDRESS OF SENDER: PATENT NO.
FITZPATRICK, CELLA, HARPER & SCINTO No, of add’l. copies
277 Park Avenue @ 30« per page
New York, New York 10172 =D

(212) 758-2400

FORM PTO 1050 (REV. 3.82)
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- UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

2
3 PATENT NO. 4,937,743
DATED

. " June 26, 1990

INVEN S :
N TORIS) WILLIAM R. RASSMAN ET AL. Page 3 of 5

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
carrected as shown helow:

COLUMN 11

Line 48, "involved to" should read .
==involved.

The system can alsc be made to take certain actions automatically. Yor
example, if & piece of equipment must be warmed up for a predetermined period
of time before use, the method of the instant {nvention would encompass having
the system energize that piece of equipment when a particular milestone In the
procedure has been complated. 8imilarly., ‘in an industrial wsetting. the system
could automatically cut purchase orders or open molds when certain
predetermined milesmtones are reached.

The method of this invention alsc contemplates a rule based system wherein
the detection of certain conflict indicia would cause automatic rescheduling of
SsOme Tresocurcas. To illustrata, sssums that 4in ¥I6. 1, thers must be 1% minutes
batween completing. Casa abc and beginning Case daf. If a wmignal has not been
sent by B:50 that Came abc is over, a rule could be established that would
automatically reschedule Casa def to begin at 9:15. Tha rule could also
raquire chacking the schedules of all the resources involvaed in Case def before
reschedul lng. ’

1f, upon checking those Case def-related schedules no new conflicts are
detected, tha reschaduling would ba done and noticsa of the changa communicated
automatically to the pecple affected. This could ba done, for example, by
having the system call the office of the surgeon schadulead to do Case def and,
by use of a voice synthesizer, Treport the new scheduls.

1f the rescheduling of Case def iz found to provoke other conflicts, the
_system could be deasigned =m0 as not to d¢ the rescheduling, but instead mersly
to give notice of the first conflict. That notice could bs by means of a
visual display, by tha sounding of a distinctive note or tha like. Another
possibility would be to have the system try to--.

MAILING ADDRESS OF SENDER: PATENT NO. 4,937,743

FITZPATRICK, CELLA, HARPER & SCINTO No. of add'l. copies
277 Park Avenue @ 304 per page
New York, New York 10172 <>

(212) 758-2400

FORM PTQ 1050 {REV. 3.82}
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\ UNITED STATES PATENT AND TRADEMARK OFFICE
: CERTIFICATE OF CORRECTION |

S TRIM LiF

E: PATENTNO. & 4 0o s
DATED June 26, 1990
INVENTOR(S} : W 1LLIAM R. RASSMAN ET AL. Page 4 of 5

It is certified that errar appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

COLUMN 12 |
{
Lines 14-48, lines 14 to 48 should be deleted. Ldlj
COLUMN 14
9

Line 19, "Phase of" should read --Phase 1 3&5—.‘{(

Line 52, "pop up" should read --pop-up--.

Line 55, "pop up" should read -—pop~up~—.uf3
COLUMN 15

Line 26, "I claim:" should read --We claim:--. QL/

COLUMN 17

Line 2, "resource;" should read --resource; and--
Line 10, "resource;" should read -~resource; and<-.
Line 52, "claim 27" should read --claim 26--.
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MAILING ADDRESS OF SENDER: PATENT NO. 4,937,743
] . No, of add’l, copies
FITZPATRICK, CELLA, HARPER & SCINTO @ 30« per page
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New York, New Yock 10172 =£>
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO.

4,937,743
DATED June 26, 1990
INVENTOR(S) ©  y7r11AM R. RASSMAN ET AL. page 5 of 5

1t is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below: :

- COLUMN 19

Line 6, "claim 25 or claim 35" should read 6&,{
St N --claim 25 or 35--.
W ° lLine 12, "claim 46, 41, or 39" should read
} 5 --claim 46, 42, or 39--. )

L

MAILING ADDRESS OF SENDER:

FITZPATRICK, CELLA, HARPER & SCINTO
277 Park Avenue
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PTO 1050 (REV. 3-82}
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UNITED STATES wEPARTMENT OF COMMERCE
Patent and Trademark Office
ASSISTANT SECRETA  AND COMMISSIONER

OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

CHANGE OF ADDRESS/POWER OF ATTORNEY

LOCATION 9200 SERIAL NUMBER 07086027 PATENT NUMBER 4937743

THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 5514
THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED TO CUSTOMER # 5514
THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 5514

ON 06/18/98 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER b514 IS:

FITZPATRICK, CELLA, HARPER & SCINTO
277 PARK AVENUE
NEW YORK NY 10172

AND THE PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER 5514 ARE:

PTO INSTRUCTIONS: PLEASE TAKE THE FOLLOWING ACTION WHEN THE
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,

" ADDRESS CHANGE TO CUSTOMER NUMBER’. LINE THROUGH THE OLD
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE ‘' CUSTOMER
NUMBER’ AS THE NEW ADDRESS. FILE THIS LETTER IN THE FILE JACKET.
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS
OF RECORD, FILE LETTER IN THE FILE JACKET.

PTO-FMD
TALBOT-1/97



LOCAT

AND THE PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER
20452

17398
24613
28667
31588
33326
36570
39832

PTO-

ION

THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER #
THE PRACTITICONERS OF RECORD HAVE BEEN CHANGED TO CUSTOMER #

CHANGE OF ADDRESS/POWER OF ATTORNEY,

UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office ' :

ASSISTANT SECRETARY AND COMMISSIONER
OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

9200

SERIAL NUMBER 07096027

PATENT NUMBER 4937743

THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER #

17739
- 24947
28861
31865
33628
37292
39853

PTO INSTRUCTIONS:

18973
25499
29117
32078
33856
37689
40072

5514
ON 08/03/99 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER

FITZPATRICK CELLA HARPER & SCINTO

30 ROCKEFELLER PLAZA

NEW YORK NY 10112

25512
29292
32433
33972
37838
40980

20860
25823

29296

32452
34382
38231
41147

22291
26702
29767
32533
35161
38544
41339

23086
26718
30051
32622
35317
38586
42080

5514

5514
5514 1S:
5514 ARE:

24135 24245
27276 27290
30110 30938
32716 32734
35345 35409
38894 39378
42476 42667

PLEASE TAKE THE FOLLOWING ACTION WHEN THE

CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:

RECORD,

- " ADDRESS CHANGE TO CUSTOMER NUMBER' .
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE ‘CUSTOMER

NUMBER
OF REC

FMD

TALBOT-1/97

* AS THE NEW ADDRESS.

ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,
LINE THROUGH THE OLD

FILE THIS LETTER IN THE FILE JACKET.
WHEN ABOVE CHANGES ARE ONLY TC FEE ADDRESS AND/OR PRACTITIONERS
ORD, FILE LETTER IN THE FILE JACKET.

24367

28373
31530
33202
36171
39683
42669
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