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Data about a Patient from the Medical Data Gathering Device |

806~ '

Transferring the Medical Data from the Middleware
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REAL TIME MEDICAL DATA ANALYSIS
SYSTEM

BACKGROUND

[0001] Thepresent disclosure relates to medical data analy-
sis systems. In particular, to system’s that utilize a cloud
computing resource to analyze medical data.

[0002] It is known that monitoring blood flow through
blood vessels, organs, capillaries, and the entire vascular sys-
tem may be helpful in diagnosing a patient’s overall health.
Blood flow measurements may be especially advantageous
when a health care provider is diagnosing or screening for
various cardiovascular conditions, aneurism risk, hyperten-
sion, clotting, or benign or malignant masses. Currently, the
screening process for vascular issues can include physical
examination, genetic screening, hereditary trait evaluation,
magnetic resonance imaging (MRI) with or without contrast,
hypertension readings, investigative scoping or biopsy pro-
cedure’s, computed axial tomography (CAT or CT scan), or
positron emission tomography (PET), as well as X-ray and
ultrasound imaging.

BRIEF SUMMARY

[0003] Embodiments provide medical data analysis sys-
tems utilizing a cloud computing resource. Exemplary
embodiments may provide real time medical testing data to a
cloud computing resource via middleware. Exemplary
middleware may condition the data for use by the cloud
computing resource and the middleware may appropriately
format the results of the analysis provided by the cloud for
display on a user device, for example.

[0004] In one aspect, a method of analyzing medical data
may include sensing at least one medical parameter of a
patient to provide sensed medical data; transmitting the
sensed medical data to a cloud computing resource for pro-
cessing in at least near real time; receiving analysis results
from the cloud computing resource; and transmitting the
analysis results to a user interface device.

[0005] In another aspect, a method of analyzing medical
data may include providing a middleware computing device
including middleware, the middleware computing device
being operatively coupled to at least one medical gathering
device configured to gather medical data about a patient, and
operatively coupled to a cloud computing device including an
application adapted to analyze medical data and generate an
analysis result; receiving, by the middleware computing
device, the medical data about a patient from the medical data
gathering device; transferring the medical data from the
middleware computing device to the cloud computing
resource; receiving an analysis result from the cloud comput-
ing resource by the middleware computing device; and trans-
ferring the analysis result to a user interface device.

[0006] Inanother aspect, a medical data processing system
may include a middleware computing device including
middleware, the middleware computing device adapted to
receive sensed medical data from a medical data sensing
device, and the middleware computing device being opera-
tively coupled to a cloud computing resource having at least
one application for processing the sensed medial data and
being operatively couple to a user interface device.

[0007] The Brief Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
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intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.
[0008] The foregoing is a summary and thus contains, by
necessity, simplifications, generalization, and omissions of
detail; consequently, those skilled in the art will appreciate
that the summary is illustrative only and is not intended to be
in any way limiting. Other aspects, features, and advantages
of the devices and/or processes and/or other subject matter
described herein will become apparent in the teachings set
forth herein.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0009] The foregoing and other features of the present dis-
closure will become more fully apparent from the following
description and appended claims, taken in conjunction with
the accompanying drawings. Understanding that these draw-
ings depict only several embodiments in accordance with the
disclosure and are, therefore, not to be considered limiting of
its scope, the disclosure will be described with additional
specificity and detail through use of the accompanying draw-
ings.

[0010] FIG. 1 is a schematic diagram of an exemplary
embodiment for vascular flow data analysis.

[0011] FIG. 2 is a flow chart depicting an exemplary
embodiment for vascular flow data analysis.

[0012] FIG. 3 is a schematic diagram of an exemplary
embodiment of middleware.

[0013] FIG. 4 is a schematic diagram of cloud computing
architecture according to an exemplary embodiment.

[0014] FIG. 5 is a cross section of a coronary artery.
[0015] FIG. 6isaschematic diagram of an exemplary com-
puting system architecture for implementing embodiments.
[0016] FIG. 7 is a flow chart depicting an exemplary
embodiment.

[0017] FIG. 8 is a flow chart depicting an exemplary
embodiment.

DETAILED DESCRIPTION

[0018] In the following detailed description, reference is
made to the accompanying drawings, which form a part
hereof. In the drawings, similar symbols typically identify
similar components, unless context dictates otherwise. The
illustrative embodiments described in the detailed descrip-
tion, drawings, and claims are not meant to be limiting. Other
embodiments may be utilized, and other changes may be
made, without departing from the spirit or scope of the subject
matter presented here. It will be readily understood that the
aspects of the present disclosure, as generally described
herein, and illustrated in the Figures, can be arranged, substi-
tuted, combined, and designed in a wide variety of different
configurations, all of which are explicitly contemplated and
make part of this disclosure.

[0019] This disclosure is drawn, inter alia, to methods,
apparatus, computer programs and systems related to the
analysis of medical data utilizing a cloud computing resource.
[0020] Exemplary embodiments of the present disclosure
may provide a medical data analysis system offering
improved efficiency for complex medical testing by utilizing
a cloud computing infrastructure to conduct complex match-
ing, data analysis, and computations to generate useful testing
results. Conventional models of screening for vascular issues
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are well established. Even with nuclear magnetic resonance
imaging (MRI) and other non-invasive methods, the only way
for a treating physician to definitively diagnose a particular
condition with a high degree of certainty in many cases is to
perform an invasive procedure. Unfortunately, many invasive
procedures present an elevated risk to the patient as well as an
increased expense over non-invasive testing. If an accurate
topical or other sort of non-invasive test could provide addi-
tional data to the health care providers charged with diagnos-
ing the patient, then perhaps this would avoid the necessity of
invasive procedures in some, or many cases.

[0021] Additionally, conventional systems often lack
adequate baseline and historical guidelines for normal con-
ditions, based upon archived data from the same non-invasive
testing method on the same patient or other patients with
similar demographics. Exemplary embodiments of the
present disclosure may allow a patient’s prior medical data to
be coordinated via cloud computing resources for data analy-
sis with new non-invasive test results to quickly yield a prob-
ability factor in testing for vascular irregularities, for
example.

[0022] Exemplary embodiments of the present disclosure
may provide an integrated system for testing of internal vas-
cular issues as well as other medical tests dependent on real
time data flow. Many of these tests may also be conducted
using a non-invasive testing method that may provide addi-
tional data to the health care providers charged with diagnos-
ing a patient. Such a testing system may avoid the necessity of
invasive procedures in some or many cases. Additionally, the
system may store and make available baseline and historical
guideline data for normal conditions, based upon archived
data from the same non-invasive testing style on the same
patient or other patients with similar demographics. Data may
be correlated using cloud computing resources for data analy-
sis with new test results to quickly produce results of the
testing for vascular irregularities, for example. This data pro-
vided by the cloud computing infrastructure may be quickly
configured by a middleware solution and securely transmitted
to health care providers to enable the patient to obtain prompt
testing results.

[0023] Exemplary embodiments of the present disclosure
include a system that may be adapted for medical testing and
that acts upon real-time data. Such a system may be advan-
tageous over medical testing that is based upon a post-mea-
surement analysis of static data. Data that is collected by
real-time testing, such as electrocardiograms, vascular flow
readings, topical sensor readings, etc. may be utilized by an
exemplary system to yield quick results with analytical data
to not only assess the test results at hand, but also to analyze
results against the patient’s own history. Many of the medical
applications benefiting from this embodiment may utilize
dozens, hundreds, or more medical data inputs (sensor data
and other medical readings), all of which are processed in real
time or near real time by cloud computing.

[0024] Inaddition, exemplary embodiments may provide a
demographic analysis involving the patient’s test data com-
pared to data obtained from other patients with the same or
similar demographics. The comparison data may include data
that was determined to be negative, positive and/or inconclu-
sive for the same test. This analysis may be performed for a
single test or can generate progressive analysis of multiple
tests conducted on the patient over time. The system may
assess archived conditions and current conditions to make a
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predictive diagnosis, thus enabling a health care provider to
take the necessary steps in the patient’s care as a result of the
testing.

[0025] Exemplary embodiments of the present disclosure
may be used to perform real time analysis on vascular testing
data, for example. Vascular testing may be accomplished
using sensors (such as internal gate sensors) floating through
the bloodstream tracked by imaging technology, an ultrasonic
device, and/or focused audio data readings, for example. In
such an application, the speed at which the data can reach the
cloud and be processed back through the middleware to the
user may be an important factor. High speed transfer and
processing of data may enable enhanced access to diagnostic
data for the health care provider(s).

[0026] Inanexemplary embodiment shown in FIG. 1, sen-
sors 23 (such as miniature microphones) may be used to
measure blood flow and coronary artery wall thickness, for
example. As is known in the art, various ultrasound technolo-
gies are capable of measuring many medical parameters.
Certain ultrasound devices, for example, may be used to
ascertain artery wall thicknesses, such as coronary artery wall
thickness. Further, measurement, such as by an ultra sound
device, of carotid and femoral artery wall thicknesses may be
useful in predicting the risk of a cardiovascular event. Regard-
ing blood flow measurement, Doppler ultrasound devices, for
example, enable calculation of the flow rate of blood within
blood vessels.

[0027] The sensors 23 may provide real time data 22 that
may be securely transferred to the middleware 20 of the
system 10, which may be resident on one or more servers. The
middleware 20 may reformat or package the data 22 foruse by
the cloud computing resource 30. The middleware 20 may
then transfer the properly formatted data 24 to the cloud
computing infrastructure 30. The cloud computing resource
30 may slot the data 24 into the appropriate place ina database
for the patient, and, in some cases, into anonymous, demo-
graphic, and sortable categories enabling a database keyed
analysis of user queried data. FIG. 5 depicts a cross section of
a coronary artery 100 including the lumen 102 and the artery
wall 104. Exemplary embodiments ofthe disclosure may also
be used to measure carotid artery wall thickness.

[0028] In an exemplary embodiment involving an electro-
cardiogram (EKG), the patient’s real-time EKG data 22
(which may be obtained using electrodes operatively con-
nected to a medical data gathering device) may be securely
forwarded to the middleware 20. The middleware 20 may
condition the data 22 for the cloud computing resource 30.
Such conditioning may include configuring or translating
data 22, queries 42, or results 34 to be compatible with a
specific file type, database, application, format and/or speci-
fication. A query 42 from a user interface device 40 (which
may be operated by or at the direction of the patient’s health-
care test provider or physician) may query the system 10. The
query 42 (which may originate from one of many types of
user devices, operating systems, and software application
versions) may be received and processed by the middleware
20 for transmission to the cloud computing resource 30 in an
appropriate format for the cloud computing resource’s 30
operating system(s), application versions, device specifica-
tions, etc. as patient query data 44.

[0029] The exemplary cloud computing resource 30 may
set the user query 44 within an application 32 to run an
analysis of the data 24 in real time or in near real time. For
example, the cloud computing resource 30 may compare the
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patient’s medical data 24 with baseline medical data, the
patients own history, and demographic data, all of which may
be stored in or accessible by the cloud computing resource 30.
The analysis may also include the generation of one or more
reports by the cloud computing resource 30, which may
include chronological graphical reports, including charts
indicating healthy and unhealthy results in clear and easy to
read display formats, for example. In an exemplary embodi-
ment, the results 34 transmitted back to the middleware 20
may be specifically responsive to the user’s query 42. An
exemplary system may have the capability to analyze and
distribute information in many diverse formats. Further,
exemplary systems may utilize the robust computational
power of the cloud to process data very quickly.

[0030] In an exemplary embodiment, once the results 34
have been received by the middleware 20 from the cloud, the
middleware 20 may condition the results 34 so that the end
user(s) authorized to receive the data result 26 of the query 42
can receive the data result 26 in a form that will be most
conducive to viewing by the user based on the particular
parameters of the users’ interface device(s) 40. Such condi-
tioning may include configuring or translating data 22, que-
ries 42, or results 34 to be compatible with a specific file type,
database, application, format and/or specification. For
example, the results 26 may be formatted for display on the
type of device (e.g., desktop computer, mobile or handheld
device, etc.) utilized by the user. Utilizing the middleware 20
to manipulate data sent to and from end users’ devices 40 may
require programming for compatibility with each type of
device, application programming interface (API), and/or
operating system to ultimately deliver an application version
that enables the information to be functional, accurate, and
useful.

[0031] Data analysis in near real time or real time with the
actual test readings may lead to the test being extended,
refocused, or discontinued based upon the data analysis
results. The same process may be used during surgical pro-
cedures where real time data monitoring may be utilized to
generate predictive warnings and verify courses of treatment
and choices made during the procedure. The ability to access
extensive data from medical testing and procedures can pro-
vide doctors and other health care providers with a much
larger, more easily accessible, and more detailed field of
information from which to make more informed decisions
about a patient’s care immediately or over time.

[0032] As shownin FIG. 2, in an exemplary embodiment a
user may initiate a data request 42 using a user interface
device 40, which may bee transmitted to the middleware 20.
The middleware 20 may send a query 44 to the cloud. The
cloud 30 may provide data results 34 to the middleware 20,
which may receive and adapt the results into results 26 for
transmission to the user interface device 40. In addition, one
or more applications 32 of the cloud computing resource 30
may operate on patient data 24 provided by the middleware
20.

[0033] Insome exemplary embodiments, the user may uti-
lize a portable user interface device 40 (such as a notebook or
handheld computer) and the medical data sensor 23 may also
be portable. The sensor 23 and the user interface device 40
(which may be integrated into a common unit) may be con-
nectable to the middleware 20 from a plurality of locations,
thus allowing the system to function in a mobile work envi-
ronment.
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[0034] In some embodiments, the cloud computing
resource 30 may include or access medical data from a plu-
rality of patients. In exemplary embodiments, because the
medical data is stored within, or accessible by, the cloud and
the applications are run within the cloud, a plurality of users
may have access to the same data and applications via the
middleware. Further, if the data and/or applications are
updated, all users may immediately have access to the
updated data and/or applications. This is in contrast to con-
ventional systems relying on local data analysis and storage,
which may require updates to applications and data to be
installed locally on each user device.

[0035] As shown in FIG. 3, exemplary middleware 60
architecture may include components such as user interface
applications 61, application engines 62, business components
63, a hardware abstraction layer 64, and hardware 65. The
user interface applications 61 may include user interface skin
and other customization 61A. A user application program-
ming interface (API) 66 may link the user interface applica-
tions 61 with the application engines 62. The application
engines 62 may include multiple engine architecture 62E,
such as Flash 62A, HTML 62B, Java 62C, or other languages
62D. The business components 63 may include system and
applications management 63A, media management 63B,
communications 63C, metadata 63D, and security 63E and
may incorporate business logic adaptation 63F. A system
application programming interface (API) 67 may link the
business components with the hardware abstraction layer 64.
[0036] As shown in FIG. 4, exemplary cloud computing
architecture may include a user interaction interface 120,
systems management component 122, a provisioning tool
124, a service catalog 126, monitoring and metering compo-
nents 128, and servers 130, which may include one or more
servers and/or one or more virtual servers. The user interac-
tion interface may interact with the system management com-
ponent 122 and the service catalog 126. The systems man-
agement component 122 may interact with the user
interaction interface 120, the service catalog 126, the moni-
toring and metering components 128, and the provisioning
tool 124. The provisioning tool 124 may interact with the
system management component 122, the service catalog 126,
and the servers 130. The servers 30 may interact with the
provisioning tool 124 and the monitoring and metering com-
ponents 128. The monitoring and metering components 128
may interact with the systems management component 122
and the servers 130. The service catalog 126 may interact with
the user interaction interface 120, the systems management
component 122, and the provisioning tool 124.

[0037] Exemplary embodiments of the disclosure may uti-
lize encryption and/or other security features to maintain the
security and integrity of the various data that is transferred
within the system. For example, any or all of data 22, 24,
queries 42, 44, and results 34, 26 may be encrypted prior to
(and decrypted after) transfer between any of the components
of'the exemplary systems. Further, it is within the scope of the
disclosure to utilize any known authentication system to
verify the authority of the user 40 to query the system and/or
receive results 26. For example, a user interface device may
include a password-protected user interface. Further still, it is
within the scope of the disclosure to store data within the
cloud in an encrypted form.

[0038] As used herein, the term “real time” generally
means as the data is being collected. It is to be understood that
information incurring slight delays (such as data transmission
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time and minimal computer processing time) is considered to
fall within this definition. More generally, as used herein,
processes are conducted in real time so long as they are
conducted substantially as the data is being collected. As used
herein, the term “near real time” allows for further delays to
the extent that it still appears to an end user that the processing
is occurring substantially as the data is being collected. The
speed may vary from application to application depending on
the user’s needs and expectations.

[0039] Some embodiments are pertinent to more medical
uses than the exemplary applications discussed herein. In
general, certain exemplary embodiments may be utilized
whenever processing of data, such as medical data, may be
advantageously performed by a cloud computing resource.
For example, some embodiments may be useful where such
processing includes performing calculations or analysis
using collected data, modeling of collected data for interpre-
tation, comparing of collected data with previously collected
data or baseline data, or calculating of a risk factor based upon
collected data.

[0040] With reference to FIG. 6, depicted is an exemplary
computing system for implementing embodiments. FIG. 6
includes a computer 200, including a processor 210, memory
220 and one or more drives 230. The drives 230 and their
associated computer storage media, provide storage of com-
puter readable instructions, data structures, program modules
and other data for the computer 200. Drives 230 can include
an operating system 240, application programs 250, program
modules 260, and database 280. Computer 200 further
includes user input devices 290 through which a user may
enter commands and data. Input devices may include an elec-
tronic digitizer, a microphone, a keyboard and pointing
device, commonly referred to as a mouse, trackball or touch
pad. Other input devices may include a joystick, game pad,
satellite dish, scanner, or the like.

[0041] These and other input devices can be connected to
processor 210 through a user input interface that is coupled to
a system bus, but may be connected by other interface and bus
structures, such as a parallel port, game port or a universal
serial bus (USB). Computers such as computer 200 may also
include other peripheral output devices such as speakers,
which may be connected through an output peripheral inter-
face 294 or the like.

[0042] Computer 200 may operate in a networked environ-
ment using logical connections to one or more computers,
such as a remote computer connected to network interface
296. The remote computer may be a personal computer, a
server, a router, a network PC, a peer device or other common
network node, and can include many or all of the elements
described above relative to computer 200. Networking envi-
ronments are commonplace in offices, enterprise-wide area
networks (WAN), local area networks (LAN), intranets and
the Internet. For example, in the subject matter of the present
application, computer 200 may comprise the source machine
from which data is being migrated, and the remote computer
may comprise the destination machine or vice versa. Note
however, that source and destination machines need not be
connected by a network 208 or any other means, but instead,
data may be migrated via any media capable of being written
by the source platform and read by the destination platform or
platforms. When used in a LAN or WLAN networking envi-
ronment, computer 200 is connected to the LAN through a
network interface 296 or an adapter. When used in a WAN
networking environment, computer 200 typically includes a
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modem or other means for establishing communications over
the WAN, such as the Internet or network 208 It will be
appreciated that other means of establishing a communica-
tions link between the computers may be used.

[0043] According to one embodiment, computer 200 is
connected in a networking environment such that the proces-
sor 210 and/or program modules 260 can perform with or as
a computing system for middleware communicating with a
cloud computing resource in accordance with embodiments
herein.

[0044] Inoneexemplary embodiment (as shown in FIG. 7),
a method of analyzing medical data may include sensing 702
at least one medical parameter of a patient to provide sensed
medical data; transmitting 704 the sensed medical data to a
cloud computing resource for processing in at least near real
time; receiving 706 analysis results from the cloud computing
resource; and transmitting 708 the analysis results to a user
interface device.

[0045] In another exemplary embodiment (as shown in
FIG. 8), a method of analyzing medical data may include
providing 802 a middleware computing device including
middleware, the middleware computing device being opera-
tively coupled to at least one medical gathering device con-
figured to gather medical data about a patient, and operatively
coupled to a cloud computing device including an application
adapted to analyze medical data and generate an analysis
result; receiving 804, by the middleware computing device,
the medical data about a patient from the medical data gath-
ering device; transferring 806 the medical data from the
middleware computing device to the cloud computing
resource; receiving 808 an analysis result from the cloud
computing resource by the middleware computing device;
and transferring 810 the analysis result to a user interface
device.

[0046] There is little distinction left between hardware and
software implementations of aspects of systems; the use of
hardware or software is generally (but not always, in that in
certain contexts the choice between hardware and software
can become significant) a design choice representing cost vs.
efficiency tradeoffs. There are various vehicles by which pro-
cesses and/or systems and/or other technologies described
herein can be effected (e.g., hardware, software, and/or firm-
ware), and that the preferred vehicle will vary with the context
in which the processes and/or systems and/or other technolo-
gies are deployed. For example, if an implementer determines
that speed and accuracy are paramount the implementer may
opt for a mainly hardware and/or firmware vehicle; if flex-
ibility is paramount, the implementer may opt for a mainly
software implementation; or, yet again alternatively, the
implementer may opt for some combination of hardware,
software, and/or firmware.

[0047] The foregoing detailed description has set forth vari-
ous embodiments of the devices and/or processes via the use
of block diagrams, flowcharts, and/or examples. Insofar as
such block diagrams, flowcharts, and/or examples contain
one or more functions and/or operations, it will be understood
by those within the art that each function and/or operation
within such block diagrams, flowcharts, or examples can be
implemented, individually and/or collectively, by a wide
range of hardware, software, firmware, or virtually any com-
bination thereof. In one embodiment, several portions of the
subject matter described herein may be implemented via
Application Specific Integrated Circuits (ASICs), Field Pro-
grammable Gate Arrays (FPGAs), digital signal processors
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(DSPs), or other integrated formats. However, those skilled in
the art will recognize that some aspects of the embodiments
disclosed herein, in whole or in part, can be equivalently
implemented in integrated circuits, as one or more computer
programs running on one or more computers (e.g., as one or
more programs running on one or more computer systems), as
one or more programs running on one or Mmore processors
(e.g., as one or more programs running on one or more micro-
processors), as firmware, or as virtually any combination
thereof, and that designing the circuitry and/or writing the
code for the software and or firmware would be well within
the skill of one of skill in the art in light of this disclosure. In
addition, those skilled in the art will appreciate that the
mechanisms of the subject matter described herein are
capable of being distributed as a program product in a variety
of forms, and that an illustrative embodiment of the subject
matter described herein applies regardless of the particular
type of signal bearing medium used to actually carry out the
distribution. Examples of a signal bearing medium include,
but are not limited to, the following: a recordable type
medium such as a floppy disk, a hard disk drive, a Compact
Disc (CD), a Digital Video Disk (DVD), a digital tape, a
computer memory, etc.; and a transmission type medium such
as a digital and/or an analog communication medium (e.g., a
fiber optic cable, a waveguide, a wired communications link,
a wireless communication link, etc.).

[0048] Those skilled in the art will recognize that it is
common within the art to describe devices and/or processes in
the fashion set forth herein, and thereafter use engineering
practices to integrate such described devices and/or processes
into data processing systems. That is, at least a portion of the
devices and/or processes described herein can be integrated
into a data processing system via a reasonable amount of
experimentation. Those having skill in the art will recognize
that a typical data processing system generally includes one
or more of a system unit housing, a video display device, a
memory such as volatile and non-volatile memory, proces-
sors such as microprocessors and digital signal processors,
computational entities such as operating systems, drivers,
graphical user interfaces, and applications programs, one or
more interaction devices, such as a touch pad or screen,
and/or control systems including feedback loops and control
motors (e.g., feedback for sensing position and/or velocity;
control motors for moving and/or adjusting components and/
or quantities). A typical data processing system may be
implemented utilizing any suitable commercially available
components, such as those typically found in data computing/
communication and/or network computing/communication
systems.

[0049] The herein described subject matter sometimes
illustrates different components contained within, or con-
nected with, different other components. It is to be understood
that such depicted architectures are merely exemplary, and
that in fact many other architectures can be implemented
which achieve the same functionality. In a conceptual sense,
any arrangement of components to achieve the same func-
tionality is effectively “associated”” such that the desired func-
tionality is achieved. Hence, any two components herein
combined to achieve a particular functionality can be seen as
“associated with” each other such that the desired function-
ality is achieved, irrespective of architectures or intermedial
components. Likewise, any two components so associated
can also be viewed as being “operably connected”, or “oper-
ably coupled”, to each other to achieve the desired function-

Mar. 4, 2010

ality, and any two components capable of being so associated
can also be viewed as being “operably couplable”, to each
other to achieve the desired functionality. Specific examples
of'operably couplable include but are not limited to physically
mateable and/or physically interacting components and/or
wirelessly interactable and/or wirelessly interacting compo-
nents and/or logically interacting and/or logically inter-
actable components.

[0050] With respect to the use of substantially any plural
and/or singular terms herein, those having skill in the art can
translate from the plural to the singular and/or from the sin-
gular to the plural as is appropriate to the context and/or
application. The various singular/plural permutations may be
expressly set forth herein for sake of clarity.

[0051] It will be understood by those within the art that, in
general, terms used herein, and especially in the appended
claims (e.g., bodies of the appended claims) are generally
intended as “open” terms (e.g., the term “including” should
be interpreted as “including but not limited to,” the term
“having” should be interpreted as “having at least,” the term
“includes” should be interpreted as “includes but is not lim-
ited to,” etc.). It will be further understood by those within the
art that if a specific number of an introduced claim recitation
is intended, such an intent will be explicitly recited in the
claim, and in the absence of such recitation no such intent is
present. For example, as an aid to understanding, the follow-
ing appended claims may contain usage of the introductory
phrases “at least one” and “one or more” to introduce claim
recitations. However, the use of such phrases should not be
construed to imply that the introduction of a claim recitation
by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to inven-
tions containing only one such recitation, even when the same
claim includes the introductory phrases “one or more” or “at
least one” and indefinite articles such as “a” or “an” (e.g., “a”
and/or “an” should typically be interpreted to mean “at least
one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addi-
tion, even if a specific number of an introduced claim recita-
tion is explicitly recited, those skilled in the art will recognize
that such recitation should typically be interpreted to mean at
least the recited number (e.g., the bare recitation of “two
recitations,” without other modifiers, typically means at least
two recitations, or two or more recitations). Furthermore, in
those instances where a convention analogous to “at least one
of A, B, and C, etc.” is used, in general such a construction is
intended in the sense one having skill in the art would under-
stand the convention (e.g., “a system having at least one of A,
B, and C” would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, etc.).
In those instances where a convention analogous to “at least
one of A, B, or C, etc.” is used, in general such a construction
is intended in the sense one having skill in the art would
understand the convention (e.g., “a system having at least one
of A, B, or C” would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, etc.).
It will be further understood by those within the art that
virtually any disjunctive word and/or phrase presenting two
or more alternative terms, whether in the description, claims,
or drawings, should be understood to contemplate the possi-
bilities of including one of the terms, either of the terms, or
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both terms. For example, the phrase “A or B” will be under-
stood to include the possibilities of “A” or “B” or “A and B.”
[0052] While various aspects and embodiments have been
disclosed herein, other aspects and embodiments will be
apparent to those skilled in the art. The various aspects and
embodiments disclosed herein are for purposes of illustration
and are not intended to be limiting, with the true scope and
spirit being indicated by the following claims.

What is claimed is:

1. A method of analyzing medical data, comprising:

sensing at least one medical parameter of a patient to pro-

vide sensed medical data;

transmitting the sensed medical data to a cloud computing

resource for processing in at least near real time;
receiving analysis results from the cloud computing
resource; and

transmitting the analysis results to a user interface device.

2. The method of claim 1, wherein sensing at least one
medical parameter of a patient includes sensing a plurality of
medical parameters.

3. The method of claim 2, wherein the plurality of medical
parameters includes a plurality of vascular flow readings.

4. The method of claim 1, wherein sensing at least one
medical parameter of a patient utilizes one or more topical
Sensors.

5. The method of claim 1, wherein sensing at least one
medical parameter of a patient includes sensing electrocar-
diogram information.

6. The method of claim 1, wherein sensing at least one
medical parameter of a patient includes sensing magnetic
resonance information.

7. The method of claim 1, further comprising processing
the sensed medical data with respect to at least one of demo-
graphic data, baseline medical data, prior medical data, and
comparison medical data.

8. The method of claim 1, wherein the sensing at least one
medical parameter of a patient, transmitting the sensed medi-
cal data to a cloud computing resource, receiving analysis
results from the cloud computing resource, and transmitting
the analysis results to a user interface device occur during a
surgical procedure.

9. The method of claim 8, wherein the analysis results
transmitted to the user interface device include a predictive
warning.

10. The method of claim 8, wherein the surgical procedure
is modified based upon the analysis results displayed by the
user interface.

11. The method of claim 1, wherein the sensing at least one
medical parameter of a patient, transmitting the sensed medi-
cal data to a cloud computing resource, receiving analysis
results from the cloud computing resource, and transmitting
the analysis results to a user interface device occur in real
time.

12. The method of claim 1, wherein the sensing at least one
medical parameter of a patient, transmitting the sensed medi-
cal data to a cloud computing resource, receiving analysis
results from the cloud computing resource, and transmitting
the analysis results to a user interface device are performed by
middleware.

13. The method of claim 1, wherein sensing at least one
medical parameter of a patient includes sensing a plurality of
medical parameters of the patient utilizing directional micro-
phones.
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14. The method of claim 1, wherein sensing at least one
medical parameter of a patient includes sensing a plurality of
medical parameters of the patient utilizing arterial wall sen-
sors.

15. The method of claim 14, wherein sensing at least one
medical parameter of a patient includes sensing a plurality of
medical parameters of the patient utilizing arterial wall sen-
sors in tandem with MPH volumetric sensors.

16. The method of claim 1, wherein sensing at least one
medical parameter of a patient includes sensing a plurality of
medical parameters, including blood flow and arterial wall
thickness parameters.

17. The method of claim 16, further comprising processing
the sensed medical data with respect to at least one of demo-
graphic data, baseline medical data, prior medical data, and
medical data.

18. A method of analyzing medical data, comprising:

providing a middleware computing device including

middleware, the middleware computing device being
operatively coupled to at least one medical gathering
device configured to gather medical data about a patient,
and operatively coupled to a cloud computing device
including an application adapted to analyze medical data
and generate an analysis result;

receiving, by the middleware computing device, the medi-

cal data about a patient from the medical data gathering
device;

transferring the medical data from the middleware com-

puting device to the cloud computing resource;
receiving an analysis result from the cloud computing

resource by the middleware computing device; and
transferring the analysis result to a user interface device.

19. The method of claim 18, wherein receiving, by the
middleware computing device, the medical data from the
medical data gathering device is performed substantially as
the medical data is being gathered.

20. The method of claim 18, wherein transferring the
analysis result to a user interface device is performed sub-
stantially as the medical data is being gathered.

21. The method of claim 18, wherein the user interface
device is located proximate the medical data gathering
device.

22. The method of claim 18, further comprising, before
transferring the analysis result to the user interface device,
formatting the analysis result, by the middleware, for display
on the display device.

23. The method of claim 18, wherein the medical data
includes vascular system data.

24. The method of claim 18, wherein the medical data
includes electrocardiogram data.

25. The method of claim 18, wherein the medical data
includes blood flow data.

26. The method of claim 18, wherein the medical data
includes imaging data.

27. The method of claim 26, wherein the imaging data
includes magnetic resonance imaging data.

28. The method of claim 18, further comprising comparing
the medical data with baseline medical data.

29. The method of claim 28, wherein comparing the medi-
cal data includes comparing the medical data with previously
obtained medical data from the same patient.

30. The method of claim 28, wherein comparing the medi-
cal data includes comparing the medical data with previously
obtained medical data from at least one other patient.
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31. The method of claim 18, wherein the medical data
includes demographic data about the patient; and the method
further comprising considering the patient’s demographic
data.

32. The method of claim 18, wherein transferring the
analysis result to a user interface device is performed during
a testing procedure and the method further includes adjusting
the testing procedure based upon the analysis result.

33. The method of claim 18, wherein transferring the
analysis result to a user interface device is performed during
a surgical procedure and the method further includes adjust-
ing the surgical procedure based upon the analysis result.

34. The method of claim 18, further comprising, before
transferring the analysis result to the user interface device,
querying a user for a password.

35. A medical data processing system comprising:

amiddleware computing device including middleware, the

middleware computing device adapted to receive sensed
medical data from a medical data sensing device, and the
middleware computing device being operatively
coupled to a cloud computing resource having at least
one application for processing the sensed medical data
and being operatively couple to a user interface device.

36. The medical data processing system of claim 35, fur-
ther comprising the medical data sensing device and the user
interface device, wherein the medical data sensing device and
the user interface device are collocated proximate a patient.

37. The medical data processing system of claim 35, fur-
ther comprising the medical data sensing device and the user
interface device, wherein the medical data sensing device and
the user interface device are portable and are operatively
connectable to the middleware computing device from a plu-
rality of locations.

38. The medical data processing system of claim 35, fur-
ther comprising the medical data sensing device, wherein the
medical data sensing device includes at least one sensor
adapted to sense at least one parameter relating to a patient’s
body.

39. The medical data processing system of claim 38,
wherein the medical data sensor device includes at least one
of the following:

at least one sensor for performing vascular testing;

an electrocardiogram electrode;

a topical sensor;

at least one blood flow sensor; and

a magnetic resonance data receptor.
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40. The medical data processing system of claim 38,
wherein:

the medical data sensing device includes a plurality of
sensor inputs and is configured to communicate the
sensed medical data from the plurality of sensor inputs
in at least near real time to the middleware computing
device;

the middleware computing device is configured to route the
sensed medical data to the cloud computing resource in
at least near real time; and

the cloud computing resource is configured to process the
sensed medical data in at least near real time.

41. The medical data processing system of claim 39,
wherein the sensed medical data is further configured to pro-
cess the sensed medical data.

42. The medical data processing system of claim 40,
wherein:

the cloud computing resource has access to at least one of
demographic data, baseline medical data, prior medical
data, and comparison medical data; and

the cloud computing resource is configured to process the
sensed medical data with respect to the at least one of
demographic data, baseline medical data, prior medical
data, and comparison medical data.

43. The medical data processing system of claim 40,
wherein the middleware computing device is configured to
condition the sensed medical data that is routed to the cloud
computing resource.

44. The medical data processing system of claim 35,
wherein the cloud computing resource includes one or more
servers.

45. The medical data processing system of claim 44,
wherein the one or more servers includes at least one virtual
server.

46. The medical data processing system of claim 35, fur-
ther comprising the medical data sensing device and the user
interface device, wherein the medical data sensing device
includes a plurality of medical data sensing devices and the
user interface device includes a plurality of user interface
devices, and wherein each of the medical data sensing devices
and each ofthe user interface devices is operatively connected
to the middleware computing device.
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