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SYSTEM AND METHOD FOR PROVIDING A
SELF-ENCRYPTING STORAGE MEDIUM
WITH AN INTEGRATED NON-VOLATILE

DISPLAY UNIT

PRIORITY CLAIMS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 62/865,132, filed on Jun.
21, 2019, the contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] Making a Hollywood-style movie is a high-stakes
business. Film studios typically invest many millions of
dollars to hire actors, rent locations, and employ hundreds of
makeup artists and designers and other production person-
nel. If the movie is a success, a film studio can earn many
times its initial investment. However, with highly complex
projects and very high operational costs, overruns are a
constant risk. To remain profitable studios must ensure
projects stay on schedule and operate within tight budget
controls. Production costs, which typically include the cost
of filming over a period of months and at various locations,
represent the greatest budget risk for a project. Innovations
that improve efficiency, productivity, and security during
filming can significantly affect the success of the project and
profitability for movie studios.

[0003] On a given day during production, a cinematogra-
pher will oversee the filming of a number of segments of the
movie storyline which are referred to as scenes. A scene is
generally thought of as the action in a single location and
continuous time. Still, the division of a movie into scenes is
usually determined by the script. At the end of each day of
filming, the recorded scenes for the day, which are referred
to as the dailies, must be transferred from the camera and
delivered to the studio for viewing the following day by the
director and producers.

[0004] The workflow for gathering and delivering the
dailies hasn’t changed significantly from the early days of
movie making when cameras recorded scenes on celluloid
film. Today cameras record scenes on to a digital media
device inserted into the camera instead of film, but the
process is the same. During filming, each scene begins with
a shot of the clapperboard, a handheld device used in
filmmaking to assist in synchronizing of picture and sound.
The clapperboard is also used to designate and mark the
various scenes and takes as they are filmed. Typically, many
scenes are recorded each day and at the end of the day the
recorded scenes are transferred from the camera to a storage
device such as a SSD. A handwritten label is then affixed to
the SSD which describes the contents of the media, i.e.
which scenes are included. Processing and delivering the
dailies is a manual process and there are several points
where things could go wrong. First, since the contents of the
camera media is not encrypted, if lost or stolen the record-
ings could be misused. Second, the process requires remov-
ing the digital media device from the camera and copying
the contents to another device such as a SSD. This is time
consuming and error prone because, 1) a new label must be
handwritten, 2) the new label may not accurately reflect the
contents or it could fall off and be lost, and 3) it creates a
second unencrypted copy of the dailies which could be lost
or stolen.
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[0005] Filmmaking is just one of many applications that
faces challenges in collecting and transporting data in a
secure fashion. For example, in 2000 the FBI investigated
the disappearance of two hard drives from a vault in the
SuperSecret X-division of the Los Alamos National Labo-
ratory. Eleven days later the hard drives, which contained
nuclear weapons secrets, mysteriously reappeared behind a
copy machine. Incidents of lost removable media have since
occurred at Los Alamos, including one case where the drives
were traded for methamphetamine. The reality is that remov-
able drives have always been difficult to keep track of and
are frequently lost or stolen. Security best practices typically
involve storing the drives under lock and key when not in
use and manually logging users to track a chain of custody.
But such approaches are labor intensive and subject to
human error. We are long overdue for a more automated
approach.

[0006] Today, many deployed applications rely on remov-
able data storage devices for the purpose of collecting and
transporting data in a secure fashion. For example, military
airborne ISR (Intelligence, surveillance and reconnaissance)
involves the collection of vast amounts of surveillance
video. In fact, removeable storage devices are a key part of
the mission workflow. Before each mission, the flight crew
receives a mission plan on an encrypted disk drive that
contains detailed information such as maps, waypoints,
destination coordinates, and other mission-specific require-
ments. At the end of each mission, the encrypted disk, which
now contains the confidential payload, must be transported
to a secure location. Both the mission plans and the payload,
i.e., the recorded video, must be securely stored. Access to
the video must be restricted to authorized personnel only.

[0007] The greatest challenge with removeable storage is
that once it is removed from the host, it is impossible to
know for sure what data is on the drive and which users
should be allowed to access it. There may be a physical label
on the drive, but the information on the label may be
incorrect or out of date or the label might fall off over time.
Furthermore, it would significantly improve security if the
drive contained metadata such as the name of the owner of
the data, a list of users who are allowed to access the drive
and which users have accessed it, whether the drive is
encrypted and whether a user has the proper encryption key
to unlock it. Moreover, it would improve operational effi-
ciency to know characteristics of the drive such as the
storage capacity and whether there is any room for more
data, or how long the drive has been in service and whether
it is time for maintenance or retirement.

[0008] The present invention is an innovative removable
secure storage solution that allows users to automatically
enforce data security policies. It is a rugged removable solid
state device (SSD) module that is unique in its ability to
dynamically generate a label that is written to its built-in
e-paper display. The label automatically updates to ensure
that it accurately describes user data, security data, and
administrative data. This information about the drive is
stored in a database in non-volatile memory on the device.
Information in the drive database is also used to automati-
cally enforce data encryption and user access policies. The
present invention introduces innovations that automatically
encrypt the drive contents and dynamically generate a digital
label that is visible on the built-in display. The label accu-
rately describes the contents and other attributes of the drive
including maintenance data such as hours in use and user
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access controls. A software utility program allows users to
configure the label contents and the user access policies that
will be automatically enforced when the drive is deployed.
[0009] For applications that require specialized storage
devices other than industry-standard SSD formats, such as
the digital media cartridges or portable SSDs used in movie
cameras, the present invention provides for a docking station
which connects to the specialized storage device and copies
the data to the SSD while encrypting the data and config-
uring the metadata necessary to create the e-paper label.
Today, the majority of data is at some point collected,
transmitted or stored electronically. In order to store data
electronically it is often transferred to some kind of storage
medium, such as a hard drive. More recently, the storage
medium of choice has become a SSD. The present invention
proposes an improvement to the way we utilize SSD tech-
nology.

[0010] An SSD is a type of non-volatile storage media that
stores persistent data on solid-state flash memory. Two key
components make up an SSD: a flash controller and NAND
flash memory chips. The architectural configuration of the
SSD controller is optimized to deliver high read and write
performance for both sequential and random data requests.
SSDs are sometimes referred to as flash drives or solid-state
disks.

[0011] Unlike a hard disk drive (HDD), an SSD has no
moving parts to break or spin up or down. A traditional HDD
consists of a spinning disk with a read/write head on a
mechanical arm called an “actuator”. The HDD mechanism
and hard disk are packaged as an integrated unit. Businesses
and computer manufacturers have used spinning disks his-
torically, owing to their lower unit cost and higher average
durability. However, SSDs are now common in desktop and
laptop PCs.

[0012] A spinning HDD reads and writes data magneti-
cally, which is one of the oldest forms of storage media in
continuous use. The magnetic properties, however, can lead
to mechanical breakdowns. Conversely, an SSD reads and
writes the data to a substrate of interconnected flash memory
chips, which are fabricated out of silicon. Manufacturers
build SSDs by stacking chips in a grid to achieve varying
densities.

[0013] To prevent volatility, SSD manufacturers design
the devices with floating gate transistors (FGRs) to hold the
electrical charge. This allows an SSD to retain stored data
even when it is not connected to a power source. Each FGR
contains a single bit of data, designated either as a 1 for a
charged cell or a 0 if the cell has no electrical charge.
[0014] SSDs had origins in the 1950s with two similar
technologies: magnetic core memory and card capacitor
read-only store (CCROS). These auxiliary memory units (as
contemporaries called them) emerged during the era of
vacuum-tube computers. But with the introduction of
cheaper drum storage units, their usage ceased.

[0015] Later, in the 1970s and 1980s, SSDs were imple-
mented in semiconductor memory for early computing com-
panies, but they were seldom used because of the prohibi-
tively high price. In the late 1970s, the advent of an
electrically-alterable ROM (EAROM), which operated
somewhat like the later NAND flash memory became the
primary medium of electronic storage.

[0016] In 1983, a mobile computer was the first to include
four slots for removable storage in the form of flash-based
solid-state disks, using the same type of flash-memory cards.
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Flash modules did have the limitation of needing to be
re-formatted entirely to reclaim space from deleted or modi-
fied files; old versions of files which were deleted or
modified continued to take up space until the module was
formatted.

[0017] However, even as hard drives found a place in
many computer systems, RAM-based storage systems were
also being created. The high cost of computer memory, its
complexity, size, and requirement to stay powered to work
prevented solid state-based storage from catching on in any
meaningful way. As a result, these expensive systems only
found use in the supercomputing and mainframe computer
markets.

[0018] Eventually non-volatile RAM became fast, reliable
and inexpensive enough that SSDs could be mass-produced,
but it was still by degrees. They were incredibly expensive.
By the early 1990s, you could buy a 20 MB SSD for a PC
for $1,000, or about $50 per megabyte. By comparison, the
cost of a spinning hard drive had dropped below $1 per
megabyte, and would plummet even further.

[0019] The real breakthrough happened with the introduc-
tion of flash-based SSDs. By the mid-2000s, companies
were flooding the market with flash SSDs that acted as
drop-in replacements for hard disk drives. SSDs have gotten
faster, smaller and more plentiful. Now PCs and Macs and
smartphones all include flash storage of all shapes and sizes
and will continue to move in that direction. SSDs provide
better performance, better power efficiency, and enable
thinner, lighter computer designs.

[0020] Due to the vast amounts of data being collected and
recorded, companies have had no choice but to create and
manage plans for electronic records. These plans typically
include a strategy related to the location where records will
be kept, and the likelihood of access to those resources
compared to the cost of maintaining them. Additionally,
most corporations have had to determine which data to
maintain offline and which data to maintain online. Finally,
companies have had to create policies pertaining to which
users will have what type of access to specific data.

[0021] Importantly, the growth of the SSD has also cor-
related with the growth of data centers. More than ever, data
is being harnessed and recorded. As a result, companies have
had to expend significant resources on planning related to
electronic information on SSDs. These plans have necessi-
tated companies to keep detailed documents and notes
regarding the specific strategy associated with the content
kept on each individual drive. As a result, the only way to
determine administrative or other information related to a
particular drive is through accessing databases of informa-
tion or by accessing each SSD and determining the admin-
istrative rules related to that specific device. This can be
cumbersome, use unnecessary energy, and can be quite time
consuming.

[0022] In light of the issues related to SSD and data
storage management, the present invention contemplates the
use of e-paper in conjunction with an SSD to provide the
requisite information on the skin of a drive itself.

[0023] E-Paper is any type of display which emulates the
appearance of paper, and there are a few different technolo-
gies that come under this umbrella. As a rule, e-paper
displays are reflective rather than emissive, which means
that they rely on external light sources rather than emitting
their own light like LCD or LED displays.
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[0024] E-paper displays are bi-stable, and reflective,
meaning that no power is needed to retain an image, and
ambient light reflects from the surface of the display. They
contain millions of miniscule capsules filled with a clear
fluid containing microscopic particles of different colors and
electrical charges. Electrodes located above and below the
capsules move up and down when a positive or negative
electric field is applied, which makes the surface of the
e-paper display reflect a certain color.

[0025] The main advantages of e-paper over traditional
LCD screens are paper-like readability and extremely low
power consumption. E-paper reduces eyestrain since it
simulates paper rather than a computer screen. E-paper is
easier to read outdoors and in bright sunlight; therefore, it is
well-suited for indoor and outdoor displays, such as traffic
signs, retail shelf labels, interactive museum signs, notice
boards and passenger information boards.

[0026] E-paper displays provide high-resolution and no
glare visibility, allowing users to view text and pictures
clearly and at any angle. GDS G+Natural-Light™ in-built
front light affords the same viewing experience in the dark.
E-paper power consumption is really minimal since e-paper
displays need no power to display an image; they simply use
power to change the content.

[0027] Previous attempts to utilize e-paper in conjunction
with storage media have been limited. For example, prior
devices have only used the e-paper to show the storage
capacity of the drive, rather than providing a link between
the e-paper content and specific requisite information.
[0028] The present invention proposes a method of com-
bining e-paper with modern SSDs such that the e-paper
display derives dynamic display information from the SSD
itself. The administrative data being located on the SSD can
then be displayed on the e-paper. Relevant information will
thus be available on the face of the drive itself, thereby
limiting the need for expending significant resources for
manually cataloging scene information and creating hand-
written labels for the dailies.

SUMMARY OF THE INVENTION

[0029] The present invention discloses a method of inte-
grating a non-volatile display, such as an e-paper with an
electronic storage medium, including, without limitation a
self-encrypting solid-state memory device. The embodi-
ments disclosed herein utilize existing e-paper technology
coupled with a receiver that can access various types of
information to be displayed on the e-paper. This information
can be dynamic user data, administrative data, security data,
or other information. The receiver may obtain this informa-
tion via wireless communication, through meta data on the
storage medium, through a direct link through the storage
medium or other related methodology. In particular, by
coupling the receiver with the storage medium and the
e-paper, dynamic information previously cumbersome to
find will be easily accessible and readable.

[0030] Other features and aspects of the disclosed tech-
nology will become apparent from the following detailed
description, taken in conjunction with the accompanying
drawings, which illustrate, by way of example, the features
in accordance with embodiments of the disclosed technol-
ogy. The summary is not intended to limit the scope of any
inventions described herein, which are defined solely by the
claims attached hereto.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is an overview of the proposed invention.
[0032] FIG. 2 is a rendering of the SSD element in the
present invention.

[0033] FIG. 3 is an alternative rendering of the SSD
element in the present invention.

[0034] FIG. 4 is a diagram of the system architecture of
the SSD element of the present invention.

[0035] FIG. 5 is a rendering of the present invention
showing the e-paper display embedded on the outside of the
SSD element.

[0036] FIG. 6 is a rendering of the present invention
showing an example of the types of metadata that can be
stored on the device and written to the e-paper display.
[0037] FIG. 7 is a rendering of the present invention
showing the e-paper display connected to the SSD element
but attached to the outside of the host computer.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0038] References will now be made in detail to a few
embodiments of the invention, and examples of such are
illustrated in the accompanying drawings. While the inven-
tion will be described in conjunction with the particular
embodiments, it will be understood that it is not intended to
limit the invention to the described embodiments. To the
contrary, it is intended to cover alternatives, modifications,
and equivalents as may be included within the spirit and
scope of the invention as defined by the appended claims.
[0039] The present disclosure uses a digital media car-
tridge which will replace the digital media devices currently
used in certain cameras used in the film industry. The digital
media cartridges will automatically encrypt the data before
storing it on the device.

[0040] The present disclosure also uses a solid state drive
(“SSD”) with an e-paper display as an exemplary case to
illustrate the inventive concept. The inventive concept may
be applied to any other data storage technologies and to any
other types of displays, which do not consume electrical
power when the displayed message or image is not altered.
[0041] The present disclosure also uses a docking device
which is used to read the digital media cartridge and copy its
contents to an SSD. When contents are copied to the SSD,
the docking device and its associated software ensure that
the contents are encrypted before being written to the SSD.
[0042] The term “SSD” refers to a storage device that uses
non-volatile semiconductor memory, or flash memory, to
store data. The SSD is generally used for the replacement of
the hard drive.

[0043] In an exemplary embodiment, the SSD casing has
an e-paper display attached in order to display information
related to the SSD contents and administrative settings.
[0044] E-paper is a display technology designed to mimic
the appearance of ordinary ink on paper. Unlike a conven-
tional LCD (Liquid Crystal Display), which uses a backlight
to illuminate its pixels, e-paper reflects light like ordinary
paper and is capable of holding text and images indefinitely
without consuming electric power, while allowing the image
to be changed later.

[0045] An e-paper display is reflective and no electric
power is consumed if the messages or the images are not
altered. The messages or images displayed can be changed
dynamically. For example, advertising messages may be



US 2020/0401707 Al

selected based on the user’s personal profile, the purchase
history and the location as defined by the device where the
message is delivered. Where power is applied to an e-paper
screen, it is often used to update the displayed content.

[0046] In one embodiment, the e-paper screen is attached
to any power source, such as a battery, in order to facilitate
dynamic updates to the content. Because the e-paper dis-
plays consume electric power only when they change their
display contents, the battery may last a very long time. The
power supply may also be a solar panel on one of the
surfaces of an SSD.

[0047] The present disclosure provides an SSD suitable
for receiving data and electric power from a reader/writer
wirelessly. The SSD includes a main body, an e-paper, an
e-paper driver and a receiving unit. The e-paper is disposed
at the main body. The e-paper driver is disposed at the main
body and is electrically connected to the e-paper. The
receiving unit is disposed at the main body and is electrically
connected to the e-paper driver and the SSD. The receiving
unit receives the data and the electric power for transferring
the electric power to the e-paper driver and transferring the
data to the e-paper driver. The e-paper driver causes the
e-paper to display information according to the data when
the electronic power is enabled.

[0048] In an exemplary embodiment of the present dis-
closure, the main body has an opening for exposing the
e-papetr.

[0049] According to the above descriptions, the SSD of
the present disclosure can receive data and electric power
wirelessly from the far-end reader/writer through the receiv-
ing unit, so as to power the e-paper of the SSD, and drives
the e-paper to display information according to the data, so
that the user can directly view the SSD to obtain the
information therein.

[0050] FIG. 1 is an overview of the present invention. In
accordance with the preferred embodiment of the present
invention, the camera cartridge 102 is used to store a digital
recording of the movie scenes captured by a camera 100
during filming. The contents of the camera cartridge 102 can
be copied and transferred to SSD 106 by inserting both the
cartridge 102 and the SSD 106 into the docking station 104
and initiating commands using a software graphical user
interface (GUI) 112 running on a personal computer (PC)
110 connected to the docking station 104. The software
graphical user interface (GUI) 112 allows a user to design a
virtual label that will appear in the e-paper display 108. The
contents of the virtual label are stored in a database in
non-volatile memory on the SSD which can be configured
using the GUI. The virtual label can be made to automati-
cally populate based on the database, contents of the SSD,
and any stored operational data about the SSD.

[0051] FIG. 2 is a rendering of the SSD element of the
present invention. In accordance with the preferred embodi-
ment of the present invention, the e-paper 200 is mounted on
a case 202. The case has a PCI or related slot capable of
connecting with an existing solid state drive 204. The case
further has the ability to connect to a power source and pass
display data to the e-paper 206.

[0052] FIG. 3 is an alternative rendering of the present
invention. In accordance with the preferred embodiment of
the present invention, the e-paper 300 is mounted on a case
302. The case has a PCI or related slot capable of connecting
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with an existing solid-state drive 304. The case further has
the ability to connect to a power source and pass display data
to the e-paper 306.

[0053] FIG. 4 is a diagram of the system architecture of
the SSD element of the present invention. In accordance
with the preferred embodiment of the present invention, the
SSD system 400 is comprised of the Motherboard 402, the
TPx System Interface PCA 406, the TPx Module Interface
PCA 422, and the e-paper display 426. In one exemplary
embodiment, the Motherboard 402 hardware is connected
via one USB port 404 internally cabled to TPx System
Interface PCA 406, as well as one PCle link (2 or 4 lanes)
410 to TPx backplane connector 412 for each removable
module. When the Secure Storage Application 414 starts up
as a background task at boot up, this process executes an
authorization process to enable access to each module by
providing an encryption key or other unlocking data. The
process executes a protocol to control the exchange of KLV
metadata 408 stored in the system TPx Interface PCA 406
and each TPx EEPROM 416.

[0054] The TPx System Interface PCA 406 hardware has
a uCPU with EEPROM 416 and a USB link 404 to the
motherboard 402, Secure Storage Application 414, and a
multiport 12C link 418 to each TPx backplane 412. 12C 418
could be software or use a hardware multiplexer. The PCA
406 needs to be mounted inside the chassis convenient to
cable routing to the TPx modules. It can be powered from
the motherboard 402 USB port 404. The uCPU 416 serves
two purposes: to respond to GET/SET KLV commands 420
for metadata stored in its EEPROM (System metadata) 408;
and to transparently pass GET/SET KLV commands 420
between the system Secure Storage App 414 and each TPx
module (Drive metadata) 422.

[0055] The TPx Module Interface PCA 422 hardware
consists of: a uCPU with EEPROM 420; 12C link to system
TPx Interface PCA 418; and an SPI link 424 to e-paper
display 426. The TPx Module Interface PCA 422 has control
over a designated pin that prevents SSD 428 access until
authorized (PWRGD, PRSNT, or Hot-Swap circuit). The
uCPU 420 serves two purposes: to provide a 12C link 418 to
the Secure Storage App 414 (via the TPx Interface PCA)
406; and to exchange metadata 408 with the Secure Storage
App 414 by responding to GET/SET KLV commands 420,
in order to manage the e-paper display 426 by executing the
KLV display protocol 420. The Secure Storage App 414 is
a component of the software graphical user interface (GUI)
112.

[0056] The E-paper Nonvolatile Display 426 hardware
consists of a nonvolatile display 426 mounted on the module
cover that has X by Y character positions addressed with a
SPI interface 424 controlled by the uCPU 420 on the Module
Interface PCA 422. The E-paper Nonvolatile Display 426
has a user programmable interface that enables custom
display formats and rules for frequency of updates, through
a User Programmable Display Layout Tool 428. The Display
Layout Tool 428 is a component of the software graphical
user interface (GUI) 112.

[0057] FIG. 5 is a rendering of the present invention
showing the e-paper display embedded on the outside of the
SSD element 500. The label has been customized for film-
making applications to indicate roll, scene, and take 503. A
padlock symbol 502 indicates that the contents are write
protected. The unused capacity of the SSD is indicated as a
percentage of the total available space and also as the
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remaining filming time. A switch at the bottom of the SSD
enables and disables write protection 504. LEDs on the
bottom edge indicate disk activity and drive status 505.
[0058] FIG. 6 is a rendering of the present invention
showing an example of the types of metadata that can be
stored on the device and displayed on the e-paper label. In
this example, the user is customizing the label for a military
ISR mission 603. The label will display mission information
including the name of the mission, the security classification
of the mission payload, the date the mission data was
captured. Also shown is whether the drive is locked by
encryption, the serial number of the drive, the owner of the
drive, how many hours the drive has been in use, and the
total and remaining capacity of the drive.

[0059] FIG. 7 is a rendering of the present invention
showing the e-paper display connected to the SSD element
but attached to the outside of a host computer 700. Two
SSDs are shown 701 installed in a host computer and the
e-paper label for the drives is shown on the front of the
computer 703. A portion of the label 703 is partitioned to
display label information for each individual drive 702. An
erase button 704 is shown which allows the encrypted
contents of the drives to be instantly erased in the event there
is an imminent threat of capture by hostile forces.

[0060] In an exemplary embodiment, the data displayed
on the e-paper is dynamic user data. Said data is transferred
initially from the SSD or other source to a receiver, and the
receiver passes the information to be displayed on the
e-papetr.

[0061] In an exemplary embodiment, the data displayed
on the e-paper is a serial number. Said serial numbers can be
used to validate the drive or user device compatibility with
said drive.

[0062] In another exemplary embodiment, the data dis-
played on the e-paper is a usage log, including information
such as user IDs, access time, and access dates. Said e-paper
is coupled to the SSD directly, or through some other
medium, such as an external SSD case, and initially receives
the information wirelessly, or through the SSD.

[0063] In one exemplary embodiment, the information
displayed on the e-paper is threshold notifications regarding
security, capacity, or usage count. This information can
change after set intervals. In such an embodiment, the
e-paper display may be connected to a power source or draw
power from the SSD which may be connected to a power
source. Such a power source may be a battery, a power
supply, or other power device.

[0064] In one embodiment, a system for writing informa-
tion to the e-paper includes a writing module and an erasing
unit connected to the writing module. The erasing unit is
configured to erase information stored in the e-paper. The
system also includes a writing unit connected to the writing
module and is configured to write information to the e-paper.
Information is written to the e-paper by orienting the writing
module so that the e-paper passes the erasing unit prior to
passing the writing unit.

[0065] An exemplary use case for the SSD connected to an
e-paper display relates to modern film clapperboards. In the
modern world of filmmaking, video footage is more often
than not stored on SSDs. When the film is shot, specific data
within the SSD is footage of a film clapperboard. A film
clapperboard contains two main types of information:
[0066] The first type of information is Production Infor-
mation, such as: “Prod.” for the name of the video/movie or
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production, “Director” for the name of the director, and
“Camera” for the name of the camera man, videographer or
cinematographer. Also, this can be used to label which
camera is being used for that shot and the “Date” for labeling
the date the shot was done on.

[0067] The second type of information is Shot Informa-
tion, which relates to the footage, such as: “Roll” to identify
the film roll or video tape that you are using, (However, with
today’s filmmakers and videographers shooting with digital
media, Roll is now being used to identify the digital media
card that is being used during the shot.) “Scene” to identify
the scene you are shooting and “Take” to identify the current
take. For example, Scene 1 Take 1 would mean to refer to
footage that is the first scene shot for the first time. If the
scene was redone, a clapperboard indicating Scene 1 Take 2
would be included. The take will increment by one each time
you have to re-shoot the scene.

[0068] Given that the information is typically buried
within the SSD or in the footage itself, it can be difficult to
find specific scenes or information. One embodiment of the
present invention proposes a system by which the relevant
shots can be stored on various SSDs. Each SSD would
contain an e-paper that would display a listing of the scene
contents within the drive. Thus, the user of the SSD can
quickly sift through various SSDs to find the specific shot
needed. In addition, under such an embodiment, the infor-
mation to be displayed on the e-paper can be simply stored
as metadata. The metadata can be used to pass the informa-
tion to the e-paper and quickly summarizes the characteris-
tics of the data stored within the SSD.

[0069] In one or more various aspects, related systems
include but are not limited to circuitry and/or programming
for effecting the herein-referenced method aspects; the cir-
cuitry and/or programming may be virtually any combina-
tion of hardware, software, and/or firmware configured to
affect the herein-referenced method aspects depending upon
the design choices of the system designer.

[0070] For one or more portions of one or more regions of
an e-paper assembly having one or more display layers, a
method includes, but is not limited to: circuitry for one or
more position obtaining modules configured to direct
obtaining first information regarding one or more positions
of one or more portions of one or more regions of the e-paper
assembly and circuitry for one or more physical status
sending modules configured to direct sending one or more
e-paper assembly physical status related information por-
tions to the e-paper assembly based upon the obtaining of the
first information. In addition to the foregoing, other method
aspects are described in the claims, drawings, and text
forming a part of the present disclosure.

[0071] For one or more portions of one or more regions of
an e-paper assembly having one or more display layers, a
method includes, but is not limited to: means for one or more
position obtaining modules configured to direct obtaining
first information regarding one or more positions of one or
more portions of one or more regions of the e-paper assem-
bly and means for one or more physical status sending
modules configured to direct sending one or more e-paper
assembly physical status related information portions to the
e-paper assembly based upon the obtaining of the first
information. In addition to the foregoing, other method
aspects are described in the claims, drawings, and text
forming a part of the present disclosure.
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[0072] Those with ordinary skill in the art will recognize
that the state of the art has progressed to the point where
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 may
become significant) a design choice representing cost vs.
efficiency tradeoffs. Those having skill in the art will appre-
ciate that there are various vehicles by which processes
and/or systems and/or other technologies described herein
may be effected (e.g., hardware, software, and/or firmware),
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 deter-
mines that speed and accuracy are paramount, the imple-
menter may opt for a mainly hardware and/or firmware
vehicle; alternatively, if flexibility is paramount, the imple-
menter may opt for a mainly software implementation; or,
yet again alternatively, the implementer may opt for some
combination of hardware, software, and/or firmware. Hence,
there are several possible vehicles by which the processes
and/or devices and/or other technologies described herein
may be effected, none of which is inherently superior to the
other in that any vehicle to be utilized is a choice dependent
upon the context in which the vehicle will be deployed and
the specific concerns (e.g., speed, flexibility, or predictabil-
ity) of the implementer, any of which may vary. Those
skilled in the art will recognize that optical aspects of
implementations will typically employ optically-oriented
hardware, software, and/or firmware.

[0073] The foregoing detailed description has set forth
various 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 under-
stood by those within the art that each function and/or
operation within such block diagrams, flowcharts, or
examples may be implemented, individually and/or collec-
tively, by a wide range of hardware, software, firmware, or
a virtually unlimited number of combinations thereof. In one
embodiment, several portions of the subject matter
described herein may be implemented via Application Spe-
cific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs), digital signal processors (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, may be equivalently imple-
mented 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 more processors
(e.g., as one or more programs running on one or more
microprocessors), as firmware, or as virtually any combina-
tion thereof, and that designing the circuitry and/or writing
the code for the software and or firmware would be well
within the purview of one with skill in the art. 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 distri-
bution. Examples of a signal bearing medium include, but
are not limited to, the following: a recordable-type medium
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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.).

[0074] In a general sense, those skilled in the art will
recognize that the various aspects described herein which
may be implemented, individually and/or collectively, by a
wide range of hardware, software, firmware, or any combi-
nation thereof may be viewed as being composed of various
types of “electrical circuitry.” Consequently, as used herein
“electrical circuitry” includes, but is not limited to, electrical
circuitry having at least one discrete electrical circuit, elec-
trical circuitry having at least one integrated circuit, elec-
trical circuitry having at least one application-specific inte-
grated circuit, electrical circuitry forming a general purpose
computing device configured by a computer program (e.g.,
a general purpose computer configured by a computer
program which at least partially carries out processes and/or
devices described herein, or a microprocessor configured by
a computer program which at least partially carries out
processes and/or devices described herein), electrical cir-
cuitry forming a memory device (e.g., forms of random
access memory), and/or electrical circuitry forming a com-
munications device (e.g., a modem, communications switch,
or optical-electrical equipment). Those having skill in the art
will recognize that the subject matter described herein may
be implemented in an analog or digital fashion or some
combination thereof.

[0075] Those of ordinary skill 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 may 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, processors 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 sens-
ing 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.

[0076] The herein described subject matter sometimes
illustrates different components contained within, or con-
nected with, different other components. It is to be under-
stood that such depicted architectures are merely exemplary,
and that in fact many other architectures may be imple-
mented which achieve the same functionality. In a concep-
tual sense, any arrangement of components to achieve the
same functionality is effectively “associated” such that the
desired functionality is achieved. Hence, any two compo-
nents herein combined to achieve a particular functionality
may be seen as “associated with” each other such that the
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desired functionality is achieved, irrespective of architec-
tures or intermedial components. Likewise, any two com-
ponents so associated may also be viewed as being “oper-
ably connected”, or “operably coupled”, to each other to
achieve the desired functionality, and any two components
capable of being so associated may 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 inter-
actable and/or wirelessly interacting components and/or
logically interacting and/or logically interactable compo-
nents.

[0077] While particular aspects of the present subject
matter described herein have been shown and described, it
will be apparent to those skilled in the art that, based upon
the teachings herein, changes and modifications may be
made without departing from the subject matter described
herein and its broader aspects and, therefore, the appended
claims are to encompass within their scope all such changes
and modifications as are within the true spirit and scope of
the subject matter described herein. Furthermore, it is to be
understood that the invention is defined by the appended
claims.

[0078] 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
limited 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 following 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 introduc-
tion of a claim recitation by the indefinite articles “a” or “an”
limits any particular claim containing such introduced claim
recitation to inventions 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.

[0079] In addition, even if a specific number of an intro-
duced claim recitation 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 con-
vention 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 understand 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.).
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[0080] 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 possibilities of including one of the terms,
either of the terms, or both terms. For example, the phrase
“A or B” will be understood to include the possibilities of
“A” or “B” or “A and B”.

[0081] While various embodiments of the disclosed tech-
nology have been described above, it should be understood
that they have been presented by way of example only, and
not of limitation. Likewise, the various diagrams may depict
an example architectural or other configuration for the
disclosed technology, which is done to aid in understanding
the features and functionality that may be included in the
disclosed technology. The disclosed technology is not
restricted to the illustrated example architectures or configu-
rations, but the desired features may be implemented using
a variety of alternative architectures and configurations.
Indeed, it will be apparent to one of skill in the art how
alternative functional, logical or physical partitioning and
configurations may be implemented to implement the
desired features of the technology disclosed herein. Also, a
multitude of different constituent module names other than
those depicted herein may be applied to the various parti-
tions. Additionally, with regard to flow diagrams, opera-
tional descriptions and method claims, the order in which the
steps are presented herein shall not mandate that various
embodiments be implemented to perform the recited func-
tionality in the same order unless the context dictates
otherwise.

[0082] Although the disclosed technology is described
above in terms of various exemplary embodiments and
implementations, it should be understood that the various
features, aspects and functionality described in one or more
of the individual embodiments are not limited in their
applicability to the particular embodiment with which they
are described, but instead may be applied, alone or in various
combinations, to one or more of the other embodiments of
the disclosed technology, whether or not such embodiments
are described and whether or not such features are presented
as being a part of a described embodiment. Thus, the breadth
and scope of the technology disclosed herein should not be
limited by any of the above-described exemplary embodi-
ments.

[0083] Terms and phrases used in this document, and
variations thereof, unless otherwise expressly stated, should
be construed as open ended as opposed to limiting. As
examples of the foregoing: the term “including” should be
read as meaning “including, without limitation” or the like;
the term “example” is used to provide exemplary instances
of the item in discussion, not an exhaustive or limiting list
thereof; the terms “a” or “an” should be read as meaning “at
least one,” “one or more” or the like; and adjectives such as
“conventional,”  “traditional,”  ‘“‘normal,” “standard,”
“known” and terms of similar meaning should not be
construed as limiting the item described to a given time
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period or to an item available as of a given time, but instead
should be read to encompass conventional, traditional, nor-
mal, or standard technologies that may be available or
known now or at any time in the future. Likewise, where this
document refers to technologies that would be apparent or
known to one of ordinary skill in the art, such technologies
encompass those apparent or known to the skilled artisan
now or at any time in the future.

[0084] The presence of broadening words and phrases
such as “one or more,” “at least,” “but not limited to” or
other like phrases in some instances shall not be read to
mean that the narrower case is intended or required in
instances where such broadening phrases may be absent.
The use of the term “module” does not imply that the
components or functionality described or claimed as part of
the module are all configured in a common package. Indeed,
any or all of the various components of a module, whether
control logic or other components, may be combined in a
single package or separately maintained and can further be
distributed in multiple groupings or packages or across
multiple locations.

[0085] Additionally, the various embodiments set forth
herein are described in terms of exemplary block diagrams,
flow charts and other illustrations. As will become apparent
to one of ordinary skill in the art after reading this document,
the illustrated embodiments and their various alternatives
may be implemented without confinement to the illustrated
examples. For example, block diagrams and their accompa-
nying description should not be construed as mandating a
particular architecture or configuration.

1. An e-paper system disposed upon a surface of an

electronic data storage unit comprising:

a. a data acquisition device for acquiring data stored
within said electronic data storage data unit and
abstracting and editing said stored data to form a stream
of descriptive data; and

b. a data transmission device for gathering said stream of
descriptive data and formatting it for display upon
e-paper disposed upon the surface of said electronic
data storage unit.

2. A method using e-paper system disposed upon a surface

of an electronic data storage unit for indicating contents of
said electronic storage device comprising:
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a. a data acquisition device for acquiring data stored
within said electronic data storage data unit and
abstracting and editing said stored data to form a stream
of descriptive data; and

b. a data transmission device for gathering said stream of
descriptive data and formatting it for display upon
e-paper disposed upon the surface of said electronic
data storage unit for observation by human users of said
system.

3. An e-paper system according to claim 1 wherein said
data stored within said electronic data storage unit includes
data representative ownership, version and date last used,
security class and capacity available.

4. An e-paper system according to claim 3 wherein said
data stored within said electronic data storage unit is output
to said e-paper displayed upon the surface of said electronic
data storage unit.

5. A method for using e-paper according to claim 2
wherein said data stored within said electronic data storage
unit includes data representative ownership, version and
date last used, security class and capacity available.

6. A method for using e-paper according to claim 5
wherein said data stored within said electronic data storage
unit is output to said e-paper displayed upon the surface of
said electronic data storage unit.

7. An e-paper system disposed upon a surface of an
electronic data storage unit comprising:

a. a data acquisition device for acquiring data stored
within said electronic data storage data unit and
abstracting and editing said stored data to form a stream
of descriptive data; and

b. a data transmission device for gathering said stream of
descriptive data and formatting it for display upon
e-paper disposed upon the surface of said electronic
data storage unit; wherein said data stored within said
electronic data storage unit includes data representative
ownership, version and date last used, security class
and capacity available and wherein said data stored
within said electronic data storage unit is output to said
e-paper displayed upon the surface of said electronic
data storage unit.
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