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NYISO expects to modify its outage software to accommodate DER). However, Iso. fail to disclose said the performance strategy specifies
for at least a subset of the set of computing systems to perform mining operations for the cryptocurrency when the price of power from the
power grid is equal to or less than a revenue obtained by performing the mining operations for the cryptocurrency.

Regarding claim 39, the prior art of record, individually or in combination, does not teach or fairly suggest receiving subsequent power
option data, wherein the subsequent power option data specify to decrease one or more minimum power thresholds of the set of minimum
power thresholds; responsive to receiving the subsequent power option data, modifying the performance strategy for the set of computing
systems based on a combination of at least the portion of the subsequent power option data and at least one condition in the set of
conditions, wherein the modified performance strategy comprises one or more reduced power consumption targets for the set of computing
systems; and providing instructions to the set of computing systems to perform the one or more computational operations based on the
modified performance strategy.

Iso discloses a system comprising: a set of computing systems (page 29, last paragraph for DER participating in the NYISO’s Energy and
Ancillary Services markets will require well-defined metering configurations as well as processes for calculating baseline load levels from
which to measure performance. Establishing the baseline will require estimating a participant's load based on data from time periods with
page 25, last two paragraphs for DER will be required to be available during all intervals in which they submit offers to provide wholesale
service. If DER is derated or unavailable, it must report its unavailability to NYISO. Given the expected size and number of DER, the
NYISO expects to modify its outage software to accommodate DER). However, Iso. fail to disclose said providing instructions to the set of
computing systems to perform the one or more computational operations based on the modified performance strategy.

Regarding claim 45, the prior art of record, individually or in combination, does not teach or fairly suggest the performance strategy further
comprises: at least one power consumption target that is greater than a minimum power threshold when the price of power from the power
grid is below a threshold price during the time interval associated with the minimum power threshold.

Iso discloses a system comprising: a set of computing systems (page 29, last paragraph for DER participating in the NYISO’s Energy and
Ancillary Services markets will require well-defined metering configurations as well as processes for calculating baseiine load levels from
which to measure performance. Establishing the baseline will require estimating a participant's load based on data from time periods with
page 25, last two paragraphs for DER will be required to be available during all intervals in which they submit offers to provide wholesale
service. If DER is derated or unavailable, it must report its unavailability to NYISO. Given the expected size and number of DER, the
NYISO expects to modify its outage software to accommodate DER). However, Iso. fail to disciose said at least one power consumption
target that is greater than a minimum power threshold when the price of power from the power grid is below a threshold price during the
fime interval associated with the minimum power threshold.

Regarding claim 46, the prior art of record, individually or in combination, does not teach or fairly suggest the control system is further
configured to: receive subsequent power option data based, at least in part, on the power option agreement, wherein the subsequent
power option data specify to decrease one or more minimum power thresholds of the set of minimum power thresholds.

Claims 47 and 48 depend from claim 46, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as
claim 46.

Iso discloses a system comprising: a set of computing systems (page 29, last paragraph for DER participating in the NYISQO's Energy and
Ancillary Services markets will require well-defined metering configurations as well as processes for calculating baseline load levels from
which to measure performance. Establishing the baseline will require estimating a participant's load based on data from time periods with
page 25, last two paragraphs for DER wili be required to be available during all intervals in which they submit offers to provide wholesale
service. If DER is derated or unavailable, it must report its unavailability to NY1SO. Given the expected size and number of DER, the
NYISO expects to modify its outage software to accommodate DER). However, Iso. fail to disclose said wherein the subsequent power
option data specify to decrease one or more minimum power thresholds of the set of minimum power thresholds.

Regarding claim 54, the prior art of record, individually or in combination, does not teach or fairly suggest the control system is configured
to: determine the performance strategy for the set of computing systems such that the performance strategy comprises: a first power
consumption target for the set of computing systems for the first time interval, wherein the first power consumption target is equal to or
greater than the first minimum power threshold; and a second power consumption target for the set of computing systems for the second
time interval, wherein the second power consumption target is equal to or greater than the second minimum power threshold.

Iso discloses a system comprising: a set of computing systems (page 29, last paragraph for DER participating in the NYISQ's Energy and
Ancillary Services markets will require well-defined metering configurations as well as processes for calculating baseline load levels from
which to measure performance. Establishing the baseline will require estimating a participant's load based on data from time periods with
page 25, last two paragraphs for DER will be required to be available during all intervals in which they submit offers to provide wholesale
service. If DER is derated or unavailable, it must report its unavailability to NYISO. Given the expected size and number of DER, the
NYISO expects to modify its outage software to accommodate DER). However, Iso. fail to disclose said a second power consumption
target for the set of computing systems for the second time interval, wherein the second power consumption target is equal to or greater
than the second minimum power threshold.

Regarding claim 56, the prior art of record, individually or in combination, does not teach or fairly suggest the set of conditions monitored
by the control system further comprise: a price of power from the power grid; and a global mining hash rate and a price for a
cryptocurrency; and wherein the control system is configured to: determine the performance strategy for the set of computing systems
based on a combination of at the portion of the power option data, the price of power from the power grid, the global mining hash rate and
the price for the cryptocurrency, wherein the performance strategy specifies for at least a subset of the set of computing systems to
perform mining operations for the cryptocurrency when the price of power from the power grid is equal to or less than a revenue obtained
by performing the mining operations for the cryptocurrency. ’
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Iso discloses a system comprising: a set of computing systems (page 29, last paragraph for DER participating in the NYISO’s Energy and
Ancillary Services markets will require well-defined metering configurations as well as processes for calculating baseline load levels from
which to measure performance. Establishing the baseline will require estimating a participant’s load based on data from time periods with
page 25, last two paragraphs for DER will be required to be available during all intervals in which they submit offers to provide wholesale
service. If DER is derated or unavailable, it must report its unavailability to NYISO. Given the expected size and number of DER, the
NYISO expects to modify its outage software to accommodate DER). However, so. fail to disclose said the performance strategy specifies
for at least a subset of the set of computing systems to perform mining operations for the cryptocurrency when the price of power from the
power grid is equal to or fess than a revenue obtained by performing the mining operations for the cryptocurrency.

Regarding claim 59, the prior art of record, individually or i combination, does not teach or fairly suggest receiving subsequent power
option data based, at least in part, on the power option agreement, wherein the subsequent power option data specify to decrease one or
more minimum power thresholds of the set of minimum power thresholds; responsive to receiving the subsequent power option data,
modifying the performance strategy for the set of computing systems based on a combination of at least the portion of the subsequent
power option data and at least one condition in the set of conditions, wherein the modified performance strategy comprises one or more
reduced power consumption targets for the set of computing systems; and providing instructions to the set of computing systems to
perform the one or more computational operations based on the modified performance strategy.

Iso discloses a system comprising: a set of computing systems (page 29, last paragraph for DER participating in the NYISO’s Energy and
Ancillary Services markets will require. well-defined metering configurations-as well as processes for calculating baseline load levels from
which to measure performance. Establishing the basefine will require estimating a participant’s load based on data from time periods with
page 25, last two paragraphs for DER will be required fo be available during afl intervals in which they submit offers to provide wholesale
service. If DER is derated or urtavailable, it must report its unavailability to NYISO. Given the expected size and number of DER, the
NYISO expects to modify its outage software to accommodate DER). However, Iso. fail fo disclose said the performance strategy specifies
for at least a subset of the set of computing systems to perform mining operations for the cryptocurrency when the price of power from the
power grid is equat fo or less than a revenue obtained by performing the mining operations for the cryptocurrency.

Claims 1-60 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter ctaimed cari be
made or used in industry.
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I Introduction

Distributed Energy Resources (DER) are poised to transform New York’s wholesale electric
system. DER can help grid operators by improving system resiliency, energy security, and fue! diversity.
DER can lower consumer prices, improve market efficiency, and allow consumers to take greater contro}
of their electricity use and costs through a variety of new technologies. DER will also improve our
environment through the development of new renewable generation and energy storage technologies,
helping the State of New York achieve its goals under the Reforming the Energy Vision (REV) initiative
and Clean Energy Standard. The NYISO stands ready o harness these benefits and build the grid of the
future.

This DER Roadmap is only the first step in building that grid of the future. We are committed to
seamlessly transitioning from a primarily central station-based grid (Figure 1) to a diverse bi-directional
grid (Figure 2). The transition will require careful and extensive planning by the NYISO and its
stakeholders. NYISO will continue to provide its stakeholders and the public with independent and
impartial information it can trust. This transition will fundamentally alter the composition of New York’s
infrastructure and energy markets and, throughout this transformation, the NYISO will continue to ensure
economic electricity that New York’s consumers can rely on.

Today

PowerPrant i

IS S

Compmerciat Factory
Euilding

Figure 1 - Today's Electrical Grid

Tomorrow

Bi-directional flow of electricity

Figure 2 - Tomorrow's Electrical Grid
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In the pages that follow we describe how DER is already providing valuable services in New
York’s Wholesale Markets. We outline the key objectives we intend to achieve in the initial phase of DER
integration, and the progress we expect to make in the next three to five years. We also highlight certain
technical challenges including measurement and verification of resource performance, and simultaneous
participation in wholesale markets and in retail programs. Finally, we explain how the NYISO expects to
transition certain existing wholesale market programs (such as demand response) to a fully integrated
DER model.

We believe that opening the NYISO'’s markets to all resource types and configurations will
improve the strength and efficiency of the electric grid. The ideas and proposals explained in this
Roadmap will transform as we learn more about emerging technologies and receive input from
stakeholders. But one thing is certain: in the coming decades we will look back at this evolution of the
electric system and know that New York state has been on the leading edge of reforms that have
improved reliability, increased resiliency, reduced prices for consumers, and improved our environment.

L. Pﬁrpose and Scope of this Rdadmap

Technological advancements and public policies, particularly REV, are encouraging greater
adoption of DER to meet consumer energy needs as well as electric system needs. DER offer the
potential to make load more dynamic and responsive to wholesale market price signals, potentially
improving overall system efficiencies.

The NYISO’s market enhancements will permit dispatchable DER (i.e., controllable resources)
with various capabilities to participate in the wholesale markets. Integrating DER in this manner will
require enhancements to wholesale market design, system planning, and grid operatlons to better align
resource investments and performance with system needs and conditions.

The NYISO generally considers DER to be behind-the-meter resources, although small
aggregations of Community Distributed Generation (CDG), may also be considered DER. Some DER
may be net-generators and others net-loads. The NYISO defines DER as a resource, or a set of
resources, typically located on an end-use customer’s premises that can provide wholesale market
services but are usuaily operated for the purpose of supplying the customer’s electric load. DER can
consist of curtailable load (demand response), generation, storage, or various combinations aggregated
into a single entity. For resources that are net-generators, the scope of participation in the dispatchable
DER program will be limited to resources and aggregatlons that do not meet the requirements to be
Behind-the-Meter Net Generation (‘BTM:NG”) Resources. '

The purpose of this document is to present the NYISO’s vision for integrating DER into the
NYISO’s Energy, Ancillary Services, and Capacity markets. It outlines high-level concepts to facilitate the
emergence of dispatchable DER through a series of economic-based products. Doing so will promote
greater grid and market efficiencies by coordinating load in conjunction with supply on the basis of price
signals. These high level concepts are presented in an order that uses the previous concept's market
design to inform the next concept’s market design such that each concept builds upon all previous
concepts. Existing reliability-based demand response (DR) programs, the Special Case Resource
(“SCR”") Program and Emergency Demand Response Program (“EDRP”), will continue to be an important
tool for system operators to curtail load in response to periods of high demand or emergency system
conditions that could threaten reliability in the near term. However, by facilitating the growth of economic-
based DER products, the NYISO is looking to more effectively manage demand through automated,

! Capitalized terms not otherwise defined in the body of this Report shalf have the meaning specified in Section 1 of the NYISO’s
Open Access Transmission Tariff and Section 2 of the NYISO’s Market Administration and Control Area Services Tariff.
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market-based economic transactions, that reduce the need for manual operator actions and thereby
increase market efficiency.

This document is not intended to be a detailed market design with specific implementation details.
Where the NYISO has developed detail on certain concepts, however, it has included that detail in this
document as a basis for further discussion with stakeholders.

H1. Overview

DER currently have limited opportunities to participate in the NYISO’s Energy, Ancillary Services,
and Capacity markets. The NYISO’s goal in this Roadmap is to develop a series of market
enhancements to more fully integrate DER.

Achieving the key objectives of this Roadmap, below, will more fully open New York's wholesale
markets to DER, and will support NYISO goals to improve market animation, increase system-wide
efficiency, and improve system reliability and resiliency. -

Key Objectives

Integrate DER into Energy, Ancillary Services, and Capacity markets;
Align with the goals of New York State’s REV;

Enhance measurement and verification methadologies;

Align compensation with wholesale service performance; and
Focus on wholesale market transactions.

Integrating DER in Wholesale Markets

s =

M 1

Whalesaleservice Retall service
providedts iSO pravided to DSP

Wholesale Services Retail Services
Capacity
Wholesale Energy Retail service
service g;ge‘::'t;? ,f::: ;Ez Servica pravided direct to DSP
direct to 15O through Aggregator

Figure 3 — Integrating DER in Wholesale Markets
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Figure 3 depicts how DER may provide services in the wholesale and retail markets in the future,
and the dark green lines are intended to show the scope of NYISQ’s DER Roadmap initiative.

The NYISO’s existing Open Access Transmission Tariff (OATT) and Market Administration and
Control Area Services Tariff (Services Tariff) do not recognize the full complement of wholesale market
services DER are capable of providing. Although DER can currently participate in limited ways, the
NYISO recognizes that market enhancements to further integrate DER will benefit the system as a whole.
Therefore, the main objective of this Roadmap is to identify the key, high-level concepts we will address
in integrating existing and emerging DER technologies. These concepts will be further developed,
refined, and implemented through the NYISO’s shared governance process.

The objectives described in this Roadmap, though focused on wholesale markets, largely parallel
the Public Service Commission’s (PSC) REV objectwes in order to complement the retail market
enhancements undertaken by the PSC and utilities.

The NYISO intends to treat dispatchable DER comparable to traditional generators but
recognizes that the capabilities of DER may be different from traditional generators. For example,
traditional generators that were awarded capacity in a NYISO ICAP auction, with certain exceptions,
currently have a Day-Ahead Market (“DAM”) bidding obllgatlon We antncnpate that dispatchable DER
participating in the Capacity market will have similar obhgatlons requiring a dispatchable DER to offer into
the Energy and Ancillary Services market each day Commensurate with the operational flexibility
provided to DER ICAP Suppliers, the NYISO intends to reflect the operational value of the DER’s
contribution to the system and prorate Capacity payments based on the service provided.

Unlike traditional generators, DER are likely to participate in the NY1SO’s wholesale markets on
an aggregated basis due to individual resource size and capability. The NYISO’s current infrastructure
was designed to support central-station supply resources using telemetry for real-time operations and
monitoring, and after- the—fact data uploads for financial settlements. This data is coilected on a Point
Identifier (PTID) basis.® We intend to use the existing infrastructure for DER and DER aggregations,
however, as described in section Vi below, adjustments to existing metering and telemetry requirements
may be appropriate for DER depending on the configuration of a particular resource or aggregation. it is
expected, however, that DER will be required, at a minimum, to provide PTID-level real-time supervisory
control and data acquisition (SCADA) quality telemetry data and after-the-fact revenue quality meter data
from individual resources.® The NYISO will explore whether the use of real-time telemetered data from a
sample set of resources in a DER aggregation may be appropriate in certain circumstances.

The market enhancements developed over the next three to five years will permit DER
participation in the NYISO’s Energy, Ancillary Services, and Capacity markets with the option of being
either dispatchable for economics or non-dispatehable for economics. The existing Day Ahead Demand
Response Program (DADRP) and Demand-Side Ancillary Services Program (DSASP) will be replaced
with new initiatives emerging from this Roadmap, while the SCR program, EDRP, and the opportunity for
Price-Capped Load Bidding will remain. We also intend to develop rules.accounting for wholesale market

2 Uniike traditional Generators that are connected to the high-voltage transmission grid, many DER will be connected to distribution
networks posing operations and planning challenges for the NYISO and New York’s utilities.

3 See Services Tariff § 5.12.1.6 and 5.12.7. The NYISO requires ICAP Suppliers, with certain exceptions, to bid, schedule a
bilateral transaction, or notify the NYISO of any derates, the full amount of its ICAP obligation on each day.

“ DER electing not to participate in the NYISO’s Capacity market may offer into the Energy and Ancillary Services markets based on
their capability.

5 A Point Idertifier is a resource-specific numerical identifier used by the NYISO’s software systems to identify Generators and other
Suppliers.

8 Certain metering and telemetry obligations may be performed by an aggregator instead of the individual DER.
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load modifiers. Figure 2 depicts the NYISO'’s vision of future DER participation in the wholesale markets.

Future Wholesale DER Participation

Capacity ~ Energy . Ancillary Services

Load Modifier- : Price Capped Load Bid
¥+ Self-managedLoad Reductionstc » . Economic Day Aliead Load
Reduce Capacity Obligation - Procurement

Figure 4 - Future Wholesale DER Participation

Implementing this initiative will entail considerable time, effort, and stakeholder engagement.
This Roadmap represents a starting point to initiate discussions that will lead to further refinement on the
key market design elements, functional requirements, and tariff language necessary to implement our
vision.

Below is a high level timeline depicting the development and implementation of DER Roadmap

~ concepts as well as other supporting initiatives. The implementation schedules noted below are subject

to revision based on the specific market designs developed with stakeholders, and upon NYISO’s
budgeting and project prioritization process.
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Figure 5 - DER Roadmap Timeline

V.

Current State of DER Infégrétion

The number and type of DER operating in New York has grown over the last decade. Distributed
behind-the-meter technologies are changing the way energy is produced, stored, and consumed. DER
also address local needs for power quality, energy cost savings, carbon footprint reduction, and
resiliency. Energy storage technology in particular has become more efficient and economical over the
last decade leading to increased penetration.7 Combined, these advances will allow consumers to

7 Ultimately, the NYISO believes that DER applications will be a more effective and complete solution for grid operators and system
planners with increased grid-scale storage capability.

Distributed Energy Resource Roadmap 9

Ex.1002 /Page 407 of 767
Cholla Energy LLC & OBM, Inc.



change their consumption profiles in an effort to fower costs, access new sources of revenue, and reduce
the environmental impacts of their energy use. While the NYISO does not have comprehensive data on
the penetration of DER in the state, it commissioned a study in 2014 to (i) review the potential for DER in
New York State, and (ii) explore the various DER technologies available to the public.

The 2014 DER Study examined DER investment drivers and the effect of regulatory regimes and
other policies in determining the market potential for DER, including a review of how DER is treated in
other balancing authorities and by utilities.® The study concluded that DER adoption was welt underway
throughout the United States due to public policies encouraging DER as well as performance
improvements and cost reduction of available technology.10 These findings supported the study’s
conclusion that there was significant potential for DER expansion in New York.

Despite the 2014 DER Study’s conclusion that there is potential for expanded DER use, the
precise technological mix and scale of DER penetration is unknown and will be influenced by the
economics of the technologies themselves as well as evolving rules and incentives established by public
policy and the NYISO'’s markets. The market enhancements contemplated by the NYISO in this
Roadmap are intended to encourage integration of a mix of resources, including aggregations that
combine tef:,hnologies,1

While the NYISO'’s efforts to enhance wholesale market participation of DER are underway, the
PSC has been developing concepts for retail DER since 2014 in its Reforming the Energy Vision
proceeding. Recognizing the rapid advancements in DER, the PSC initiated the REV proceeding to
encourage deeper penetration of retail DER, engage end users, promote system efficiency, and meet the
challenges presented by New York’s aging infrastructure and severe weather events. The proceeding is
designed to examine how regulatory policies, utifity business models, and market designs could be
enhanced to encourage investment in, and operation of, DER technologies. Through the retail market
changes brought by REV, DER will serve local needs through Distribution System Platform (DSP)
providers that plan, operate, and administer retail markets for distribution-level services.'

The vision articulated by the REV framework is, in many ways, consistent with the manner in
which the NYISO administers wholesale markets, plans for bulk power system needs, and operates the
grid, and the NYISO shares the goals articulated by the PSC in the REV proceeding. DER has the
potential to further enhance the efficiency of wholesale markets with appropriately located injections and
demand elasticity. Uncertainty exists, however, regarding the services DER may offer the bulk power
system while also serving distribution system or end-user needs, the level of DER investment likely to be
realized, and the limited visibility NYISO'’s market and grid operators will have of DER investments and
technologies.

® A Review of Distributed Energy Resources, New York Independent System Operator (Prepared by DNV GL) (Sept. 2014),
http://www.nyiso.com/public/webdocs/media_room/publications_presentations/Other_Reports/Other_Reports/A_Review_of_Distribu
ted_Energy_Resources_September_2014.pdf.

° The study defined DER as behind-the-meter power generation and storage technologies located on an end user’s premises and
operated for the purpose of supplying alt or a portion of the customer’s electric load, but with the potential to inject power into the
transmission system, distribution system, and/or a parallel local non-utility grid. The definition used in the 2014 DER Study is more
restrictive than that used in this DER Roadmap, and therefore we expect greater benefit than described in the study.

* The 2014 DER Study did not specifically examine demand response because the goal was to assess the enabling technologies
themselves, and not their impact on the grid.

1 Although the NYISO has reviewed passive and intermittent technologies that provide energy efficiency, peak shaving, and other
services to co-located loads, we do not anticipate that these technologies will directly provide wholesale market services. [tis
expected that these technologies will instead affect wholesale markets indirectly, in the form of modifications to New York’s load
profile. Moving forward the NYISO expects to enhance its forecasting tools to assist with more efficient dispatch of supply resources
on the bulk power system in a separate forum.

2 The PSC, NYISO and resource developers are also determining the extent to which retail-level DER can also participate in
wholesale markets.
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DER provide important but limited support to buik power system needs under the NYISO’s
existing market rules. The vast majority of DER are facilities participating in the NYISO’s economic and
reliability-based demand response programs, and among all demand response programs, the reliability-
based programs have more robust participation. Figure 6, below, illustrates the NYISQ's current demand
response programs. Load modifiers do not actively participate in the NYISO’s markets but instead are
integrated with the various Load Serving Entities (LSEs) in New York to reduce the Load the LSE must
procure from the NYI1SO.

Current Wholesale DER Participation
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Figure 6~ Current State of DER Integration
A. Economic Programs

1. Economic Demand Response

The DADRP provides eligible resources the opportunity to offer load reduction in response to
DAM price signals. DADRP resources offer into the DAM the amount of load reduction they are willing to
provide at a particular price (or along a curve). If the bid is accepted, the resource performs by simply
reducing consumption or by self-supplying a portion of their load with DER during the intervals in which it
-is dispatched. DADRP resources receive energy payments for delivering load reduction as if it were
generation. We believe that DADRP is an effective tool to elicit demand elasticity, and although there
was some historical participation, there is no active participation as of the date of this Roadmap

Eligible demand response resources may also submit bids for Ancillary Services through the
NYISO’s DSASP. Demand response resources that are capable of modulating their load in response to
basepoint signals from the NYISQO are eligible to supply and be paid for Operating Reserves and

™ The DADRP was initiated in May 2001 and experienced limited participation through December, 2010. There has been no
DADRP Resource participation since that time.
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Regulation Service. As of July 2016, the DSASP had 106 MW of registered capability providing Ancillary
Services. DSASP resources provide approximately 16% of the NYCA’s 10-minute spinning reserves.

The NYISO markets also permit LSEs to submit Day-Ahead Price-Capped Load bids. Under
existing market rules a LSE may choose to submit price-sensitive Day-Ahead load bids for some, or all, of
the load it must procure. That is, a LSE may choose the Day-Ahead Market price at which it will serve its
Load. Ifthe Day-Ahead price exceeds the LSE’s Price-Capped Load bid, the LSE will then either reduce
its Load or procure energy through another source. DER may participate in wholesale markets as a tool
LSEs use to modulate load in response to wholesale price signals. LSEs can submit load bid curves to
the NYISO reflecting a “willingness to buy” energy by modifying load bids in response to the NYISO's
clearing price. In atypical scenario, LSEs would rely more heavily on wholesale energy purchases during
periods of low prices while activating DER to displace wholesale energy purchases during periods of high
market prices. New York's LSEs submit approximately 3-5% of their day-ahead Load bids as price
responsive, some of which is used for other purposes such as price hedging.

2. Behind-the-Meter Net Generation Resources

Another economic-based mechanism for DER that can inject at least 1 MW into the grid is to
participate as a Behind-the-Meter Net Generation (BTM:NG) Resource.™ This initiative is designed for
large facilities that have on-site generation capability routinely serving a local, on-site Load (the facility’s
Host Load), and that have excess generation capability after serving that Host Load. Examples.-of
potential BTM:NG Resources include industrial complexes, large residential facilities, and college
campuses. The Resource must have nameplate generation capability with a minimum rating of at least 2
MW, a minimum Load of at least 1 MW, and an interconnection allowing an export of at least 1 MW to the
New York State (NYS) Transmission System. Eligible BTM:NG Resources can sell Energy, Ancillary
Services, and Capacity to the wholesale markets and participate in a manner similar to traditional
Generators.

3. Load Modifiers

Load modifiers are not wholesale market resources, but instead are a tool that LSEs can use to
reduce their wholesale market load and capacity obligation.

Load modifiers can consist of many different technologies that LSEs can use to manage its load.
Load modifiers are primarily used: (i) to avoid purchasing high-cost power during peak hours, and (i) to
reduce the LSE’s seasonal capacity obligations.

Load modifiers are not dispatched by the NYISO and therefore any load reduction-is not based on
an explicit bulk power system or wholesale market need.

B. Reliability-Based Programs

The NYISO currently has two reliability-based demand response programs: EDRP and the SCR
program. The EDRP offers eligible resources the opportunity to voluntarily curtail load in response to
NYISQ requests for load reduction to address specific system conditions such as forecasted operating
reserve 's.hortages.15 EDRP resources can reduce Load in response to a NYISO activation via
curtailment, Local Generator deployment, or both, and receive energy payments for verified load
reductions. The EDRP is useful to grid operators because it supports near-term reliability. Because load
reductions are voluntary, however, EDRP does not benefit the NYISQO’s long-term planning and grid
management objectives.

* The market rules permitting BTM:NG Resource participation in the wholesale energy, ancillary service, and capacity markets
became effective on December 13, 2016.

' As of July 2016, the EDRP has 75 MW of capability throughout the state.
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A more reliable demand response tool for planning and grid management is the SCR program.’®
The SCR program is similar to EDRP in that the NYISO activates SCRs in response to specific reliability-
related system conditions, but, in exchange for receiving capacity payments (in addition to energy
payments for real-time performance), SCRs are obligated to reduce load when called on by the NYiso."
SCRs that fail to respond to appropriate SCR activation notifications can be subject to financial penalties.
The SCR program has been activated on numerous occasions to maintain refiable system operation.

The SCR program has proven a valuable tool for grid operators, and planners have relied upon
SCR enroliments to determine if the system is capable of handling projected peak loads while maintaining
compliance with reserve requirements. Despite its value, the SCR program is an imperfect market
product because resources have little ability to predict or control the effect the SCR program participation
has on a facility’s primary day-to-day operations. From 2014 through 2016 the NYISO had only a single
mandatory activation of the SCR program. In 2013, however, the SCR program had mandatory
activations five times on five consecutive days in several NYISO load zones.

From the NYISO’s perspective, the SCR program is a generally effective way to reduce strain on
the bulk power systém during periods of high demand. However, the program does have its short-
comings. First and foremost, the SCR program must be manually activated: operators must look at load
forecasts as well as generator and transmission availability to determine whether SCR resources will be
necessary to maintain reliability. Since NYISO Operations must manually activate the SCR program
based on the forecasted conditions, these actions are inherently less efficient than automated
commitment and dispatch. Further, there is limited ability to target SCR calls in response to local
conditions on the transmission grid because SCRs are activated on a zonal basis. Eliminating these
inefficiencies will be effective in supporting grid reliability.

V. Key Objectives behind this Effort

While the types, configurations, and capabilities of DER vary depending on the needs of the
customer, the following key objectives will guide the effort to integrate DER into the NYISO’s wholesale
electricity markets:

* As of July 2016, 1,192 MW of load reduction capability was enrolled in the SCR program.
7 Under the existing SCR program rules, the NYISQ is required to provide SCRs with a 21-hour advance ntification of a potential
SCR activation provided that the notification is made by 3 pm. If the nofification is provided after 3 pm, the NYISQ must provide a

24-hour advanced nofification. The NYISO is also required to provide SCRs with a 2-hour intra-day notification of an actual SCR
activation. If the NYISO does not meet its notification obligations, resource participation in the SCR activation becomes voluntary.
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A. Integrate DER into Energy, Ancillary Services, and Capacity
Markets

The NYISO seeks the seamless integration of DER into Energy, Ancillary Services, and Capacity
markets. Currently, there are limited options for DER to participate in the NYISO’s markets. More fully
integrating dispatchable DER will provide a means for DER to take advantage of real-time scheduling. |t
is important for the NYISO's real-time systems to access and dispatch these resources in response to
price signals reflective of grid conditions and needs. From an operational perspective, the intent of this
effort is to minimize out-of-market manual activation of these resources by operators. Ultimately,
implementation of this roadmap is expected to enhance the NYISQO’s portfolio of DER products by
creating a market environment that facilitates the emergence of DER capable of being economically
dispatched within the wholesale markets. At the same time, the NYISO's vision provides end users
added flexibility fo meet their energy needs more economically by modulating their demand for grid-based
electricity in response to price signals.

B. Align with the goals of New‘York‘ State’s REV

The NYISO’s goal to provide additional options for DER to participate in the wholesale markets
aligns with NYS REV objectives of market animation leveraging customer contributions, increasing
system wide efficiency, and improving system reliability and resiliency. The NYISQ’s approach to DER
participation is to focus on system needs and performance requirements of resources and to provide
opportunities for facilitating demand-side elasticity.

C. Enhance Measurement and Verification Methodologies

Accurate timely metering and load forecasts are essential to balancing supply and demand in
real-time. Enhancing measurement and verification methodologies is critical to ensure that NYISO is able
to accommodate various technologies and customer load profiles. The data provided by enhanced
measurement and verification will help system planners and grid operators better prepare for system
needs and support the continued reliability of the bulk power system while further improving system
efficiency. Enhanced measurement is also a critical component to appropriately compensating resources
for the services they provide, which also leads to the next key objective.

D. Align Compensation with Wholesale Service Performance

Markets function best when payments are aligned with the value of services provided. In this
context, the NYISO intends to align DER incentives and compensation based on the flexibility and
measured performance of the DER (or aggregation), and market clearing prices based on the needs of .
the system. The intent is to treat DER comparably with traditional generators participating in the NY1SO’s
Energy, Ancillary Services, and Capacity markets. :

E. Focus on Wholesale Market Transactions

Unlike traditional wholesale generators which are primarily connected to the high-voltage
transmission grid, many of the DER will be connected to the distribution networks. To ensure bulk power
system reliability, it is important to accurately represent DER impacts at their corresponding interface to
the bulk power system, which is typically at the transmission-level substation load bus associated with
that distribution network.

Achieving these key objectives will facilitate the integration of dispatchable DER into the NYISQ's
wholesale markets. The NYISO also hopes to achieve a better understanding of the implications non-
dispatchable resources have on wholesale load requirements in a future with demand-side animation.

The NYISO envisions that those resources capable of participating in its markets will do so directly or via
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third-party aggregation (including potentially via the DSP providers envisioned in the New York State
PSC's REV recommendations) such that smaller resources (e.g., those resources less than 100 kW) can
be aggregated in a coordinated fashion to respond to price signals in support of bulk system needs. The
NYISO also anticipates that the integration of non-dispatchable DER will require new forecasting and
planning tools to measure the impact of non-dispatchable activity in order to continue operating the bulk
system in an economically efficient manner. Such tools include solar forecasting, enhanced
communications and advanced metering to facilitate increased data exchange and collection, and
enhanced coordination with utilities to account for DER investments over a long horizon and the impacts
on resource adequacy and transmission security.

V1. Integrating Dispatchable DER

Integrating dispatchable DER will expand opportunities for eligible resources by opening
wholesale electricity markets to technologies, or combinations thereof, whose participation is limited
under the NYISO's existing market rules. Specifically, five types of resources will be enabled to
participate in the NYISO's Energy, Capacity, and Ancillary Services markets:

1. Load-only resources — end-users that modulate their energy usage in response to a NYISO
dispatch signal strictly through load curtailment measures;

2. Load with generation — end-users capable of dispatching behind-the-meter generation resources,
supplemented with load curtailment, to modulate their energy withdrawals and potentially inject
energy into the grid in response to a NYISO dispatch signal;

3. Load with storage — end-users capable of dispatching behind-the-meter storage resources,
supplemented with load curtailment, to modulate their energy withdrawals and potentially inject
energy into the grid in response to a NYISO dispatch signali;

4. Load with generation and storage — end-users with a combination of behind-the-meter
generation, storage and/or load curtailment that can modulate the facility’s energy withdrawals
and potentially inject energy into the grid in response to a NYISO dispatch signal; and

5. Community distributed generation. 18

The remaining sections of this roadmap further describe concepts that must be enabled in order
to achieve the key objectives associated with more fully integrating DER into the NYISO’s wholesale
markets.

The DER program will treat distributed resources comparably with other wholesale market
resources, more fully integrating them with Energy and Ancillary Services markets, while awarding
payments reflective of the performance capabilities of the resources. Creating a viable mechanism for
DER to participate in markets on an economic basis offers advantages to NYISO markets as well as
participants.

Animating these resources will improve economic efficiency by reducing the need to call high-cost
peaking generation. At the same time, DER operating in response to economic signals can work to shift
grid-based electricity consumption to off-peak hours, creating the potential for greater stability in prices
throughout the day by flattening the load. In this sense, the NYISO's vision for dispatchable DER
integration aligns well with REV in that it offers the potential to engage or animate certain consumers in
ways that support more optimized grid utilization while helping these consumers better manage their own

"8 Use cases for each of these resource types are located in Appendix A.
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energy needs and costs. The potential to improve grid utilization of existing infrastructure may help to
avoid expensive capital investments that might otherwise be needed to meet peak demands over
relatively few hours during the year.

Future Wholesale DER Participation
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Figure 7 - Future Wholesale DER Participation

The NYISO is not proposing to change the existing SCR program, EDRP, or BTM:NG Resource
rules in conjunction with this Roadmap at this time. The NYISO does not propose to add any new rules
for LSE use of load modifiers to reduce Load and capacity obligations, nor is it altering existing Price-
Capped Load Bidding rules in conjunction with this with this Roadmap at this time.

On November 17, 2016 FERC issued a Notice of Proposed Rulemaking (NOPR) on Electric
Storage Participation in Markets Operated by Regional Transmission Organizations and Independent
System Operators that included proposed rules for DER."™ The NOPR describes FERC’s current vision
for the development of rules regarding DER in the organized markets. The NYISO recognizes that some
of the proposals contained in this Roadmap do not perfectly align with those contained in the NOPR.
FERC's decisions in that rulemaking proceeding may ultimately impact the NYISO’s final market design.
The NYISO is and will continue monitoring this proceeding and will revisit specific areas of the
dispatchable DER market design if necessary.

*® Electric Storage Participation in Markets Operated by Regional Transmission Organizations and Independent System Operators,
Notice of Proposed Rulemaking, 157 FERC 61,121 {Nov. 17, 2016).
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VIl. Aggregation and Modeling

The NYISO recognizes that allowing Market Participants to aggregate individual DER to meet
wholesale market eligibility and performance requirements is beneficial to both market participants and
the markets. The NYISO proposes to aggregate DER similar to its existing demand response programs,
with certain modifications to reduce the minimum aggregation size and to limit the geographical footprint
of aggregations to less than a Load Zone. Each aggregation is expected to be modeled and represented
by a PTID in the NYISO systems.2®

A. DER Aggregation and Aggregators

The rules related to DER aggregation will be the foundation upon which the remaining concepts
and rules are built, and will be the first concept developed in the market design process. As part of the
effort to open the wholesale markets up to all resource types, the aggregation rules will be technology-
agnostic. Therefore, a single DER aggregation could include a heterogeneous mix of different
technologies such as load reduction, generation, and storage technologies that, when combined, meet
NYISO dispatch instructions. The NYISO currently does not believe that aggregations must be
homogeneous (i.e., consisting of DER with the same technology), but the NYISO will explore whether
homogenous aggregations can provide additional or different services than heterogeneous aggregations
and therefore be valued differently. This will be explored further in the market design process.

We expect to allow DER aggregations of at least one resource. The DER Coordination Entity
(DCE) will be the Market Participant interfacing with the NYISO. A DCE may be a direct customer, a
third-party aggregator (similar to a Responsible Interface Party in the SCR Program), or a DSP.

B. Granularity

Unlike the traditional wholesale generators, which are primarily connected to the transmission
grid, many DER will be connected to distribution networks. To ensure bulk power system reliabiity, it is
important to accurately represent DER impacts at their corresponding interface to the bulk power system,
which is typically at a transmission node (substation load bus transformer/PTID) associated with a
distribution network. Therefore, we propose at this time, and subject to further study and development in
the stakeholder process, to limit the geographical footprint of DER aggregations to only those resources
connected to the same bulk transmission node. This geographical limit to DER aggregations will help
ensure DER compensation in the wholesale markets reflects the locational and temporal value of the
DER aggregation on the bulk power system.

Figure 8, below, is an example of a transmission substation with two transmission nodes, where
the transmission nodes are at each of the two step down transformers.

2 The NYISO updates its power system model on multiple occasions throughout the year. 60-90 days advanced notice is typically
required in order for a new resource to be incorporated into the power system model.
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Figure 8 - Transmission Substation with two fransmission nodes

Aggregating DER on a broader level (such as zonally) could create operational issues. To
illustrate this point, consider two generators connected on the opposite ends of a constrained
transmission line (as depicted in Figure 9). Due to the constraint, injections from Generator 1 will further
aggravate the overloaded transmission line. Injections from Generator 2, however, will help alleviate the
constraint. In this example, to effectively and efficiently manage the constraint the NYISO would dispatch
Generator 1 and Generator 2 separately (i.e., dispatch Generator 1, down and Generator 2 up).

Power Flow

Figure 9 - Example of DER Dispatch

If Generator 1 and Generator 2 were aggregated, they would be modeled and dispatched as an
aggregated single unit in the NYISO system. If the aggregation is dispatched up, the constraint will get
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further aggravated due to injections from Generator 1. If the aggregation is dispatched doWn, NYISO
would not be effectively using Generator 2 to relieve congestion.

The NYISO believes granular monitoring and control of DER aggregations at the transmission
substation load bus level is needed to effectively and efficiently manage transmission system congestion
and reliability. Therefore, the NYISO proposes that dispatchable DER aggregation boundaries to be
limited to all DER interconnected to, and having direct impact on, the same transmission substation load
bus.

C. Sizes and Types

Aggregations represented by a DCE will be known as a DCE Aggregation (DCEA). The NYISO is
not proposing a minimum size restriction for the individual DER that are part of the DCEA, however
DCEAs must be a minimum of 100 kW in total size. DCEAs will be allowed to participate in Capacity
markets and be able to set Capacity prices.

The NYISO runs Security Constrained Economic Dispatch (SCED) nominally every five minutes.
SCED is a complex mathematical optimization to dispatch resources to meet load for the least total
production cost while respecting transmission constraints. Adding a multitude of smaller resources below
a certain size to this already complex problem adds significant computational time with each small
resource having little to no impact on the total production cost. The NYISO believes this minimum DCEA
size appropriately balances the additional computational complexity of integrating small resources with
the benefits to total production cost. The NYISO will integrate DCEAs based on the service provided:

1. Energy, Operating Reserves and/or Regulation

DCEAs that are 1 MW or greater will be eligible to provide Energy, Operating Reserves and/or
Regulation. DCEAs that are qualified to provide Operating Reserves and/or Regulation are expected to
be treated and modeled as a single PTID for scheduling and optimization purposes. Such DCEAs will be
optimized by SCED, and they will be eligible to set prices in NYISO’s Energy, Operating Reserves and/or
Regulation markets.

2. Energy Only

DCEAs that are less than 1 MW can still participate in the NYISO wholesale market but can
provide energy only. In order to maximize DER participation opportunities while minimizing impact to
SCED, the NYISO will combine the offers of all DCEAs less than 1 MW into a “Super Aggregation” (SA)
with the offers of all other such DCEASs at the same transmission node. SAs will be optimized by SCED,
and they will be eligible to set prices in NYISO'’s Energy markets. After the schedule for the SA is
determined, NYISO will disaggregate the schedule among individual DCEA.
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Figure 10 - Concept for DCEAs in Energy, Operating Reserves and Regulation

D. Coordination between the NYISO, Utilities, and DCEs

In order to facilitate the participation of DER in the NYISO's wholesale markets, it will be
important that the NYISO establish seamless coordination practices with the NY utilities and the DCEs.
This will ensure that the participation of DERs in the wholesale market does not compromise the reliability
or safety of the transmission and distribution systems.

To allow for the accurate accounting of individual DER on the system and to ensure that all
parties are aware of potential obligations for the DER and potential risks to the grid, the NYISO will
establish registration processes that coordinate with the utilities and DCEs. This will allow the NYISO to
verify that all DER part of the DCEA are capable of providing services to the NYISO and accurately map
the DCEA to the correct transmission location. Additionally, this coordination will provide the utilities an
opportunity to (i) review all individual DER, (ji) assess the DER impact on the distribution system,
including mapping the individual components of the DCEA to the correct distribution location, and (i)
inform the NYISO if the DER or DCEA will present any reliability risk to the distribution system.

Further coordination will be required between NYISO, the utilities, and the DCEA to facilitate real-
time electric system reliability and improved electric system planning processes. For example, the NY1SO
will expect that any offer provided by the DCEA account for any operational restrictions of the DER in the
aggregation, as well as the distribution system that the DCEA is connected to. This obligation will require
the DCEA and the utility to work closely with the NY1SO ensuring that any dispatch instruction provided
by the NYISQ is a valid and executable instruction by the DCEA and maintains safe and reliable
operation of the distribution system.
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VL. Measurement and Verification

Dispatchable DER participating in the NYISO's Energy or Ancillary Services markets will be
scheduled and dispatched in a manner comparable to traditional Generators. DER will also be held to
comparable compliance obligations as traditional Generators. Failure of DER to perform as scheduled
may result in higher costs to consumers and may impact grid reliability. Therefore, the NYISO will work to
develop performance criteria and compliance metrics for dispatchable DER. These criteria and metrics
will be developed once greater clarity and consensus is reached on market rules related to aggregation.

The NYISO has identified the following high-level topics it expects to address more fully in stakeholder
discussions.

A. Metering and Telemetry Requirements

1. Real-time Telemetry for DCEA

DCEAs will be required to have 6-second real-time telemetry. The NYISO’s current meter data
infrastructure supports PTID-level data, primarily collected through real-time telemetry for real-time
operations and monitoring functions, and after-the-fact uploads to support settlement. The integration of
dispatchable DER into Capacity, Energy, and Ancillary Service markets is expected to follow a
comparable model. DCEAs will be required to provide PTID-level (i.e., aggregation level) real-time
telemetry data for operations and monitoring functions. More granular circuit location data may be
requested by the utilities as outlined in the individual utility interconnection requirements and the
Supplemental Distributed System Implementation Plan (SDSIP). In addition, DCEAs will be required to
provide, and after-the-fact meter data from individual resources for settlements which may not be as
granular as the 6-second real-time requirement.

To ensure that NYISO and the utility have situational awareness, ali real-time telemetry
communications will be either through the utility (who then communicates with the NY1SO), or,
alternatively, to the utility and NYISO at the same time.

2. After-the-fact Meter Data for DER

All DCEAs will be required to have revenue-quality (minimum of ANSI C12 hourly interval
metering) meter data for settlement and billing purposes, and for quality assurance of real-time data. The
NYISO will use the same timelines for after-the-fact meter data submission for DCEA as that of traditional
generators. Meter data for settlements and billing will be collected per DCEA.

The NYISO will require DCEs to provide the net meter data for each DER for verification
purposes. If such a DER has on-site generation and/or storage, the NYISO will consider requiring after-
the-fact meter data from two of the following: net meter, load meter, and generator/storage meter. The
NYISO recognizes that the New York utilities are undertaking an effort to install Advanced Metering
Infrastructure (AMI) meters in their service territories and NYISO intends to leverage this meter data to
the extent possible.

3. DCEA Sampling

The NYISO is considering permitting aggregations of less than 1 MW to use real-time
telemetered data from a sample set (at least 30%) of DER in a DCEA. This is primarily intended for
residential and small C&! customers. The purpose of sampling is to provide a representative view of the
real-time performance of the entire DCEA without subjecting small DER to onerous metering
requirements. The NYISO will explore whether this sampled data can be used for settlement, billing,
audit/verification and telemetry. The feasibility and associated requirements of this approach will be
developed as part of the detailed market design phase of this initiative.
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4. Meter Data Service Providers

The NYISO’s existing demand response program rules require demand response resources to
have the utility or a New York PSC-certified Meter Data Service Provider or Meter Service Provider read
the interval meters used for wholesale market participation. The NYISO recognizes that this is a potential
barrier to entry for DER and will explore options to address this barrier as the DER program evolves. This
will be evaluated as part of the 2017 study on meter data requirements for DER.

B. Baselines

A baseline is the estimated amount of energy use expected by a facility if a load reduction had
not occurred in response to the NYISO instruction or schedule. The NYISO currently uses baselines to
measure performance of demand response resources, and expects to use baselines for DER that are net
loads.

1. Recommendations from the 2014 Baseline Study

The NYISO and DNV GL conducted a Baseline Study in 2014 to investigate baseline
methodologies for the SCR program.?' Notably, the study recommended that the Average Coincident
Load (ACL) baseline should be used to determine the upper limit on the amount of capacity a SCR could
offer, and that a Customer Baseline Load (CBL) should be used to measure resource performance in the
Energy market. The NYISO plans to draw on conclusions of that study for dispatchable DER relying on a
baseline methodology to measure performance. DER participating in the Ancillary Services market will be
measured by the current DSASP baseline to evaluate performance for the ancillary product. The NYISO
will work on establishing detailed market rules to measure the performance of a netload DER thatis
simultaneously providing energy and reserve products.

The study also recommended potential enhancements for the CBL methodology. The
enhancements were specifically related to the exclusion rules and the caps on in-day weather
adjustments. The NYISO intends to incorporate these recommendations in the baseline methodologies
used for DER.

2. Baselines for Different Technology and Load Types

The NYISO plans to adapt these general baseline methodologies to accommodate different
technologies and load types. For example, a CBL methodology for a highly variable load may be different
from the CBL methodology for a load with a high load factor. The NYISO also recognizes that existing
baseline methodologies may not accurately represent the load profile of small customer, weather-
sensitive loads, and intends to explore different baseline measurement methodologies for such
resources. Similarly, the NYISO recognizes that the existing methodologies may not be appropriate for

_behind-the-meteér energy storage devices and intends to evaluate baseline methodology options that
account for the unique characteristics of behind-the-meter energy storage. Although the NYISO intends
to use CBL methodology to measure Energy market performance in instances when DER are net-loads
(i.e., consuming energy from the grid) and net meter data when DER are net injectors (i.e., injecting
energy into the grid), the NYISO is evaluating whether baselines may still be needed for net injectors in
special situations.

2! NYISO SCR Baseline Study, New York Independent System Operator, Inc. (prepared by DNV KEMA, Inc.) (Mar. 2014),
hitp:#wwwi.nviso.com/oubliciwebdocs/markets operations/market data/demand response/Demand Response/Special Case Reso
urce ICAP Program/NY1S0%202013%20SCR%20Baseline%20Study%20Report-final.pdf.
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C. Settlements

The NYISO expects DER settlements to be comparable to the existing settlements processes for
traditional generators. Dispatchable DER will be measured at their applicable PTID and will be subject to
the same settlement timelines for meter data submissions as that of traditional generators.

The NYISO currently has special settlement provisions for the electricity consumed to charge the
storage devices participating as Limited Energy Storage Resources (LESR). The NYISO will consider
evaluating if additional settlement rules would be required for the electricity consumed to charge behind-
the-meter storage devices participating in the dispatchable DER program.

IX. Performance Obligations

A. DER that are ICAP Suppliers

Traditional generators participating in the NYISO Capacity market are required to submit Day-
Ahead Market bids for at least the amount of capacity they sold in the Capacity market. The NYISO
proposes to require dispatchable DER to submit Day-Ahead Market bids for at least the amount of
capacity they sell in the Capacity market. At this time the NYISO believes DER desiring full capacity
payments will be expected to be capable of delivering its full capacity for a fult 24 hour period,
comparable to what is expected of traditional generators.

The NYISO recognizes that some DER will be unable to deliver capacity in all 24 hours due to its
physical characteristics (e.g., DER aggregations consisting of load curtailment assets that have a typical
“Q to 5” load profile). These DER are still valuable to the system, but perhaps less than a full 24 hour
DER. In order to determine the varying degree of operational benefit that different DER can provide to
the grid, the NYISO intends to develop options for service tiers that dispatchable DER can provide to help
the NYISO meet its daily load. The NYISO currently proposes three such tiers - full day service, on-peak
service and daytime peak service, where:

1. Full day service is the provision of wholesale service for all 24 hours in a day;

2. On-peak service is the provision of wholesale service to help the NYISO meet its load during
early morning through late evening hours; and

3. Daytime peak service is the provision of wholesale service to help the NYISO manage its daily
peak hours.

Consistent with the key principle of aligning payments with system requirements, the NYISO
believes that Capacity market compensation commensurate with a DER's capabilities and performance is
appropriate, and, therefore, the NYISO expects to develop market rules through the stakeholder process
to prorate capacity and associated capacity payments. ’

As part of this effort, the NYISO also plans to ook at establishing a window of time in which the
DER must offer for those providing fewer than 24 hours of service. This window is expected to be
consistent with the service that DER is intended to perform for the NYISO to balance supply and demand.
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The purpose of NYISO’s DAM is to procure enough supply to meet the load bid in'the NYISO’s
DAM. All 10-minute-capable traditional generators east of Central East have an obligation to offer into
the real-time market. The NYISO intends to apply the same obligation to dispatchable DER to offer in the
real-time market. If more supply resources are required due to system condition changes in real-time,
NYISO operations can initiate its Supplemental Resource Evaluation (SRE) process. Al NYISO capacity
resources are eligible for selection and are required to respond to a SRE request in real-time regardless
of whether they received an award/schedule in the DAM. Consistent with the obligations of traditional
generators, DER with a Capacity obligation must also be available in real-time for the amount of capacity
sold into the capacity market. Because SRE is a manual operator action and inherently involves operator
judgment, it does not guarantee lowest production cost. Given the expected size and number of DER, it
is operationally challenging to SRE these resources in real-time if they do not clear in the DAM, and
therefore will necessitate additional operator tools to facilitate the most economic SRE process for such
resources. The NYISO also intends to evaluate whether to extend these obligations to the Day-Ahead
Reliability Unit process as well. )

As part of this effort, the NYISQ also plans to evaluate the feasibility of market software and
NYISO system operators making commitment decisions for DCEAs. “This could potentially involve
evaluation of DER-specific thresholds of existing offer parameters, such as minimum down time,
minimum run-tfime, response rate, and to introduce a new DER offer parameter, maximum commitments
per day. The threshold for the minimum run-time for DER is the minimum time a resource will be
committed by the Real-Time Commitment software. Response rate is the speed with which a resource
can reach its upper operating limit within the minimum run-time.

DER will be required to be available during all intervals in which they submit offers to provide
wholesale service. If DER is derated or unavailable, it must report its unavailability to NYISO. Given the
expected size and number of DER, the NYISO expects to modify its outage software to accommodate
DER.

Because aggregations are likely to include multiple technologies, the NYISO expects to develop
market rules that will allow DCEs to manage the performance from various resource types in order to
meet the requirements discussed above. For example, an aggregation with a 24-hour capacity obligation
might rely on load curtailment assets to provide performance during the day and generation assets when
sufficient load curtailment capability is not available to meet the aggregation’s obligation. In another
scenario, if an aggregation is scheduled for four hours, the DCE may choose to meet its obligation by
discharging storage devices for two hours and by load curtailment for the remaining two hours.
Importantly, the NYISO intends to establish performance obllgatlons at the aggregation level, and not at
individual resource level.

2 Minimum down time in the context of load curtailment assets would mean the time between consecutive interruptions.
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. Figure 13—~ Capacity Resource Obligations

NYISO has received stakeholder feedback requesting consideration of additional performance
attributes when we begin the market design process. Stakeholders have indicated such attributes include
service duration, operational flexibility, and response rate. The NYISO anticipates exploring these three
additional attributes, as well as others recommended by stakeholders.

B. DER that are not ICAP Suppliers

DER that are not ICAP Suppliers may offer into the Energy and Ancillary Services markets and
be scheduled by the NYISO. DER that are participating only in the Energy and Ancillary Service market
will be expected to have similar obligations as traditional generators when they are only participating in
the Day-Ahead and/or Real-Time Markets.

X. DERIntegration into System Planning

Integration of DER into the NYISO’s Energy, Ancillary Services, and Capacity markets will likely
require changes to the existing planning, interconnection and forecasting rules and procedures. These
changes, however, will be dependent on market design details that will be determined through the
upcoming stakeholder process. Once the NYISO has more clarity and consensus on these details,
revisions to existing rules and process will be proposed.

Xl.  Simultaneous Participation in Retail/Distribution-Level
Programs

The NYISO expects that many DER will be connected to the distribution networks and capable of
providing distribution level services to the extent its utility seeks such services. The NYISO recognizes
that DER would like to provide wholesale service and retail service, thereby accessing muitiple revenue
streams. With the exception of certain demand response programs, simultaneous participation is a new
concept to the NYISO, and is being explored to determine impacts to the markets and grid operations.
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Currently, resources participating in NYISO SCR program and EDRP have the option to
participate in utility level demand response programs. The NYISC intends to continue allowing DER
participating in utility level Demand Response programs to participate in the NYISO SCR program and
EDRP. The NYISO is also in ongoing conversations with utilities to explore the possibility of additional
dual participation opportunities (e.g., NYISO wiil explore whether Non-Wire Alternative (NWA) resources
are eligible to participate in the dispatchable DER program), but many operational, market, and legal
challenges must be addressed prior to defining further opportunities for dual participation. Some of the
outstanding issues that need to be addressed include:

¢ Whether the NYISO or DSP has operational control over a DER in a given interval, and whether
that changes depending on the services provided?

« What are the appropriate communications paths when participating in wholesale and retail
programs?

« How do the NYISO and utilities address conflicting market signals? A market signal from NYISO
may be in direct conflict with the market signal from the DSP and vice versa. if the resource has
obligations to both markets, does the DER make the decision as to which signal to follow causing
uncertainty for NYISO and distribution system operators? The resource’s response to these
multiple signals could lead to wholesale or retail/local operational and reliability issues.

« Can individual DER in an aggregation participate in both wholesale and retail markets, or is such
participation on an aggregation-wide basis (and if it is on an individual DER basis, who is
responsible for non-performance, the aggregation or the DER)?

« If a storage resource charges at a wholesale rate and discharges to an end-use customer through
a retail program, does the electric storage resource become a LSE by engaging in sales for
resale? What regulatory issues are implicated by occasional sales for resale?

« What is the FERC’s view of simultaneous participation?

The NYISO and the utilities are collaborating and discussing these challenges. Enhanced
plannmg, operational, and market coordination will be required between all involved. As these challenges
are new they may best be handled by establishing some initial concepts and validating them as Pilot
Projects. Once the NYISO has determined a particular project is feasible, it can be included in the full
market design. Testing new ideas as Pilot Projects allows the NYISO and its stakeholders to determine
whether a project is valuable and viable while minimizing financial and reliability impacts to the entire
transmission and distribution systems.

XIl. Other Considerations

The NYISO has identified several other considerations it will need to address as part of its future
detailed market designs. These issues include:

e Consider receiving the electric storage resource “State-of-Charge” (SOC) level from individual
DER through real-time telemetry in order for the NYISO to provide State-of-Charge management,
similar to the way NYISO provides State-of-Charge management for LESR. The NYISO is also
reviewing other tools to facilitate electric storage resource participation in its Energy Storage
Integration and Optimization project. Although this effort is aimed at front-of-the-meter resources,
the tools would be made available to DER if they are found practical and useful for DER energy
management.
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« The NYISO requested clarification from the Northeast Power Coordinating Council (NPCC) on
whether resources that rely on inverter technology (such as batteries) can provide synchronous
reserves. The NPCC has confirmed that inverter based technologies are eligible to provide
synchronous reserves. NYISO intends to use this clarification from NPCC as it formulates the
DER eligibility requirements for providing synchronous reserves.

« Some DER may utilize technologies that are capable of supplying leading and lagging VAR to
the bulk system. If a DER wishes to qualify for Voltage Support Service (VSS), they will be
subject to all of the tariff and manual requirements that apply to current service providers.

* The NYISO will consider establishing generic reference prices for DER offering in the energy
market. If a resource or aggregation can demonstrate differing costs, they can consult with the
NYISO's Market Mitigation and Analysis Department for an adjusted reference price.

* The NYISO will also evaluate how load served by DER operating at fhe time of the system peak
will be incorporated into load forecasts and LSE capacity obligations.

« The NYISO will be evaluating the appropriate penalty structure for DER, including penaities for
non-performance.

« The NYISO believes that energy efficiency is compensated by energy savings and reducing the
load’s cost to procure capacity. Therefore the NYISO will not be addressing energy efficiency in
the DER Roadmap at this time.

e The dispatchable DER program design will need to consider FERC Order No. 745 compliance,
including but not limited to the application of Net Benefits Test concept for load reduction based
resources.

Xlll.  Transition plan

The DER roadmap is intended to be a starting point for conversations with stakeholders to
develop the detailed market rules, requirements, and software. This effort will take several years to
develop and implement. The programs currently in place will continue “as is” for the immediate future. As
the market design evolves in collaboration with stakeholders, there may be interim or transitional changes
made to the existing demand response programs. Ultimately, the dispatchable DER rules will supersede
the economic demand response programs (DSASP and DADRP), as the new rules will offer similar
benefits with increased features and flexibility. The reliability-based Demand Response programs (SCR
and EDRP) are expected to continue, with some changes to better align these programs with the DER
market rules. Any changes to the SCR program, including eligibility, obligations, or payments, will be
addressed after the development of the dispatchable DER program concepts. If NYISO determines future
changes to the SCR program are warranted, NYISO will work with stakeholders to develop an appropriate
transition plan from the current rules.

XIV.  Other Supporting Initiatives

A. NYISO Pilot Framework

The NYISO has a 2017 initiative to develop a framework in collaboration with its stakeholders to
enable small, limited scope pilot projects to be tested in the wholesale markets to help the NYISO gain an
understanding of how the integration of various new technologies will affect NYISO systems. The
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expectation is that the NYISO will use that understanding to develop detailed market rules and tariff
changes to fully integrate these technologies into NYISO markets and operations.

Pilot projects will allow NYISO and its stakeholders (DSPs, Aggregators and Individual
Resources) to test the concepts developed to address challenges discussed in this Roadmap. By testing
these concepts as pilot projects potential wholesale market integration issues can be identified and
mitigated, reducing or eliminating system impacts.

To ensure that there is minimal impact on the larger transmission and distribution systems, and to
prevent potential harm to other Market Participants, pilot projects will not be eligible to set prices in the
NYISO markets.

B. REV Demonstration Support

The PSC’s REV proceeding requires distribution utilities to propose, develop, and implement
demonstration projects to advance the goals of the proceeding. The NYISO is working with the utilities as
they develop these demonstration initiatives to support any efforts that require coordination or integration
with bulk power system operations or wholesale markets.

C. Granular Pricing

Price transparency is a critical element of animating markets and encouraging economically
efficient decision-making. The dispatchable DER market rules will automate DER activation based on
price signals and the participant’s economic willingness to consume electricity from the grid. This
economic willingness needs to be informed by actionable information.

The NY!SO currently delivers real-time load bus price signals, calculated every five minutes, at
the zonal level. These price signals are comprised of sub-zonal price signals that reflect differing
conditions within a given zone. Sub-zones and load pockets within a zone may experience real-time
conditions that are not fully reflected in the zonal price. Pricing at the zonal level, therefore, dilutes
incentives for DER to locate in areas that could provide significant benefits to the grid and the market. To
facilitate more economically efficient DER benefits, the NYISO will provide more granular price signals
reflecting location specific system conditions. These granular price signals are available to the NYISO,
but have not been publicly available. To provide more locationally accurate pricing data to DER,
resources that choose to participate in the NYISO'’s Energy and Anciliary Services markets will be
mapped to their appropriate electrical buses and settled at the nodal price associated with the bus. The
NYISO’s goals are to deliver real-time nodal LBMPs, calculated every five minutes, to reflect more
localized system conditions. The NYISO is currently posting a limited set of these nodal load prices at
select locations around the state as part of a pilot initiative.

These granular prices will not be used for wholesale Load settlements.

D. Market Price Delivery

The NYISO will continue to post pricing data on its website, as well as in maps and graphical
forms. The NYISO plans to explore other options including Automated Programmatic Interfaces (API) for
sharing and transfer of nodal pricing.

E. Meter Data Policy

One of the key challenges to participation of DER in NYISO markets is accurately measuring and
verifying resource performance in order to compensate resources appropriately. DER participating in the
NYISO's Energy and Ancillary Services markets will require well-defined metering configurations as well
as processes for calculating baseline load levels from which to measure performance. Establishing the
baseline will require estimating a patrticipant’s load based on data from time periods in advance of DER
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dispatch to establish an average load profile. The participant’s performance, and ultimately
compensation, will reflect the deviation of its load from that estimated baseline.

Behind-the-meter generators and storage devices further complicate these calculations because
operation of such generation or storage for local needs aiters the baseline demand making it more difficult
to assess DER performance. A policy for meter data and metering requirements will be critical to
ensuring the integrity of the market. The ability for the NYISO to measure gross generation and gross
native load at DER sites participating in NYISO markets will be necessary to ensure that the market is
properly compensating DER for their contribution to system needs. The NYISO proposes to work with
stakeholders to devise and specify acceptable metering configurations and reporting requirements in
compliance with meter data protocols.

Currently, the NYISO requires Market Participants to have the utility or a PSC-certified Meter
Data Service Provider or Meter Service Provider to read interval meters. The NYISO recognizes that this
is a potential barrier for DER to enter the market and hopes to explore options to address this barrier as
the DER program evolves.

XV. Next Steps

The fundamental premise behind the NYISO’s proposed dispatchable DER program initiative is
straightforward: competitive markets and system operations will benefit from access to emerging
technologies that can adjust demand on an economic basis in response to price signals from the market.
However, developing and implementing such an initiative will entail a considerable amount of time, effort,
and stakeholder engagement. The NYISO will use this roadmap over the next three to five years as a
framework to develop the market design elements, functional requirements, and tariff language necessary
to implement its vision to integrate dispatchable DER.
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XVl. Appendix A — Use Cases for DER in Wholesale Markets

A. Fixed Load Consumers

A consumer that can be thought of as the consumer of today, where there s little ability to change
their power consumption based on price/dispatch signals. This consumer prefers to simply use power
when they want, how they want, and will pay for their usage as is. They prefer to not think about or be
inconvenienced by any type of load reduction or shifting due to power prices at that time.

Fixed load

Small residential customer, no controls, may have solar panels, pays weighted zonal price, no
advanced metering.

B. DER Prosumers

This prosumer is price conscious and is willing to make investments of time and/or money to
generate cost savings by reacting to a price signals.

DER Prosumer Use Cases
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1. Use Case 1 — Dispatchable Load
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2. Use Case 2 - Dispatchable Load
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3. Use Case 3 - Dispatchable Load and Generation

DSP w/ real-time
communications

N 3" Party
Aggregator w/ 2 way

‘0’ metering/signals to
/,\ 4/ advanced customers w/
] realtime direct
]
!

communication to DSP
and/or NYISO

Heavy
Residential

Light
Residential

8

Dispatchable
Genset >

3 Dispatchable
Genset

Capable of sophisticated notifications to curtail load and/or
activate other services as instructed

Telemetry Communications Path | Adgregator -> DSP -> NYISO

Return to Use Case List
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4. Use Case 4 - Dispatchable Load and Generation
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5. Use Case § - Dispatchable Load and Storage
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6. Use Case 6 - Dispatchable Load and Storage
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7. Use Case 7 - Dispaichable Load, Storage and Generation
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8. Use Case 8 - Dispatchable Load, Storage and Generation
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1 ( (LANCIUM+)/PA/OPA) 12

2 (POWER+ AND GRID+ AND 255160
METER+)/TI/AB/DESC/ODES/OBJ/ADB/CLM/TX

3 (POWER+ AND GRID+ AND 62
METER+)/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(320101)/PCLM

4 (320101)/PCLM 831

5 (320128)/PCLM 469

6 (POWER+ AND GRID+ AND 19
METER+)/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(320128)/PCLM

7 (POWER+ AND GRID+ AND 173

METER+)/TI/AB/DESC/ODES/OBJ/ADBACLM/TX AND
(G05D-017/00)/IPC

8 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 7
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(G05D-017/00)/IPC

9 (GOSD-017/00)/1PC 1229
10 (GO5D-005/00)/1PC 1090
11 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 8

METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(G05D-005/00)/IPC
12| (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 20
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(H02J-003/28)/IPC
13 | (H02J-003/28)1PC 4494
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PCT Application No.: PCT/US2020/057686

Date of Search: 17 December 2020

14 (H02J-011/00)/CPC 453
15 (POWER+ AND GRID+ AND 49
METER+)/TI/AB/DESC/ODES/OBJ/ADB/ACLM/TX AND
(H02J-011/00)/CPC
16 (POWER+ AND GRID+ AND 1020
METER+)/TI/AB/DESC/ODES/OBJ/ADB/NCLM/TX AND
(G05B-015/02)/CPC
17 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 61
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(G05B-015/02)/CPC
18 (G05B-015/02)/CPC 14700
19 (G05B-013/027)/CPC 1003
20 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 2
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(G05B-013/027)/CPC
21 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 18
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(GO5F-001/66)/CPC
22 (GO5F-001/66)/CPC 1472
23 (G06Q-050/06)/CPC 31748
24 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 98
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(G06Q-050/06)/CPC
25 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 8
METER+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX AND
(G06Q-030/04)/CPC
26 (G06Q-030/04)/CPC 8245
27 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ P 3559
METER+) AND (THRESHOL+ OR
LEVEL+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX
28 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ 9D 842
METER+) AND (THRESHOL+ OR
LEVEL+))/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX
29 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ 9D 823
METER+) AND (THRESHOL+ OR LEVEL+) AND
TIME+)/TI/AB/DESC/ODES/OBJ/ADB/ICLM/TX
30 (POWER+ AND GRID+ AND METER+ AND (BEHIND+ 9D 591
METER+) AND (THRESHOL+ OR LEVEL+) AND TIME+ AND
(TIME+ P (INTERVAL+ OR
PERIOD+)))/TI/AB/DESC/ODES/OBJ/ADB/ACLM/TX
Google Patents: https://patents.google.com
# Search query Results
1 power load demand second threshold 140000
2 power load demand second threshold behind meter 41600
3 power load demand second threshold behind meter btm 10
4 power load demand second threshold behind-the-meter time 9920
period
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PCT Application No.: PCT/US2020/057686

Date of Search: 17 December 2020

5 power load demand second threshold behind-the-meter 6850
multiple time intervals
6 power grid behind meter qualified scheduling entity mobile 1710
7 power grid minimum power level behind meter 40600
8 power grid minimum power threshold time period behind meter 20700
9 power grid "minimum” power threshold time period behind 19000
meter
10 power grid "minimum” power threshold time period behind 4730
meter price
Computer Accessed Text Databases Searched
The Patent Analyst searched the following computer accessed text databases:
Google: https://iwww.google.com/
# o Search query Results
1 power load demand second threshold behind-the-meter 3410000
multiple time intervals
2 power load demand second threshold behind-the-meter 4590000
second time period pdf
3 power load demand second threshold behind-the-meter 3270000
"behind" second time period pdf
4 power load demand second threshold behind-the-meter btm 3230
“behind" second time period pdf
5 power load demand second threshold behind-the-meter btm 23500
"behind" second time period pdf peak
6 power load demand second threshold behind-the-meter btm 29600
"behind” second time period pdf grid
7 power grid "minimum" power threshold time period behind 4570000
meter price
8 power grid "minimum" power threshold time period behind 7880000
meter pdf
9 power grid "minimum" power threshold time period behind the 4080000
meter cost pdf

Date search was completed: 17 December 2020
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Electronic Patent Application Fee Transmittal

Application Number:

16525142

Filing Date:

29-Jul-2019

Title of Invention:

Managing Queue Distribution between Critical Datacenter and Flexible

Datacenter

First Named Inventor/Applicant Name:

Michael T. McNamara

Filer:

Mark P. Vrla/Mark Sweetin

Attorney Docket Number:

84008-321859

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l';(t;)l in
Basic Filing:
Pages:
Claims:
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Petition:
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Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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s . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu tl. _Pages
Number Message Digest | Part/.zip| (if appl.)
60382
1 321859_Resp%ns§f_N FOA_2106 yes 7
O p 050e75d27584dd2b8f07ef50565¢477b645]
0f3d2
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 5
Applicant Arguments/Remarks Made in an Amendment 6 7
Warnings:
Information:
61535
) Information Disclosure Statement (IDS) | 321859_18-1490-CON_Supp- no 5
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Warnings:
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583467
3 Foreign Reference W02019116375A1_EFS.pdf no 17
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Warnings:
Information:
7932166
4 Foreign Reference W02019139633A1_EFS.pdf no 43
6706aa91a2180c5d 16ea437f0f09077e7302
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8edS
Warnings:
Information:
13472270
ISR_WO_PCTUS2057686_22Fe
6 Non Patent Literature - - no 67
b202 1 _E F S pdf 6e71187a6118ac7 1d46a97fb4b9083137a3
ebe3
Warnings:
Information:
7198873
7 Non Patent Literature ISO_D|stEnergR(;)fad_2017_EFS. no 39
p eeede6946ee65a351714eb480f418besfd0)
Warnings:
Information:
129686
8 Non Patent Literature KEWIL—Starng 7_C:jyfpto— no 3
eWS_ p 142cefa67e8a519454ce20e85e9bb19c013
94702
Warnings:
Information:
5455107
9 Non Patent Literature NFOA—US1164ESFZS493FO1 Apr202 no 59
- : p d9013c343b1c806d838deOaa3fe4 5488c82|
a6217
Warnings:
Information:
7611773
10 Non Patent Literature NFOA;US1165E7F3557;F25Mar202 no 65
- p 7836a8f15dd1a81eb18d5bca613aba’5490a|
Warnings:
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14138948
11 Non Patent Literature NFOA_US1165EZF9$36((;?1 1May202 no 64
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feef
Warnings:
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748204
13 Non Patent Literature NFOA*US16615 8?;3*28'\/‘3)’202 no 23
p c4240f4chd01a08ff8184897a8b387f4fS0b
Warnings:
Information:
352096
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p 87ae11827b15f656f740f%e8bcal5eef580e|
23ee
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511035
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p b12c00b9e42a6a60c6b76da61d8a0b51f76)
fenf
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30910
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT
Attorney Docket No. 84008-321859
(18-1490-CON)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First named inventor:

Confirmation No. 7602
Michael T. McNamara

Group Art Unit: 2444
Application No. 16/525,142

Examiner: Serrao, Ranodhi N.
Filed: July 29, 2019

For:  MANAGING QUEUE DISTRIBUTION BETWEEN CRITICAL
DATACENTER AND FLEXIBLE DATACENTER

AMENDMENT AND RESPONSE TO OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Dear Sir:

This paper responds to the Office Action dated March 8, 2021. Applicant submits that this
paper is timely filed. Should the Office disagree, Applicant requests that the Office treat this paper
as a request for extension of time sufficient to render this paper timely filed, as well as

authorization to charge the required fee to the undersigned’s Deposit Account No. 12-0913.

In response to the Office Action, please consider the following:
Amendments to the Claims beginning on page 2 of this paper.

Remarks beginning on page 6 of this paper.
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Page 2
A. Claims
1. A system comprising:

a flexible datacenter comprising:

a behind-the-meter (“BTM”) power input system configured to receive

power from a power generation system prior to the power undergoing step-up transformation for

transmission to a grid;

a power distribution system;
a plurality of computing systems powered by the BTM power input
system via the power distribution system;

a queue system configured to organize a plurality of computational operations,
wherein the queue system comprises multiple queue subsystems, and wherein each queue
subsystem organizes a set of computational operations according to rules associated with
the queue subsystem; and

a routing control system configured to:

determine, using the queue system, a computational operation to be
performed;

determine whether to route the computational operation to the flexible
datacenter; and

based on a determination to route the computational operation to the
flexible datacenter, assign the computational operation for performance at the

flexible datacenter.

2. (Original) The system of claim 1, wherein the routing control system is a remote

master control system positioned remotely from the flexible datacenter.

3. (Original) The system of claim 1, wherein the routing control system is a remote

master control system positioned at the flexible datacenter.
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4. (Original) The system of claim 1, wherein the flexible datacenter further
comprises:

a datacenter control system, wherein the datacenter control system is configured to
modulate power delivery to the plurality of computing systems based on one or more monitored

power system conditions.

5. (Original) The system of claim 4, wherein the one or more monitored power
system conditions comprises:

behind-the-meter (“BTM”) power availability at the plurality of computing systems.

6. (Original) The system of claim 4, wherein the one or more monitored power
system conditions comprises:

one or more of excess local power generation at a local station level, excess local power
generation that a grid cannot receive, local power generation subject to economic curtailment,
local power generation subject to reliability curtailment, local power generation subject to power
factor correction, low local power generation, start up local power generation situations, transient
local power generation situations, or testing local power generation situations where there is an

economic advantage to using local behind-the-meter power generation.

7. (Original) The system of claim 1, wherein the flexible datacenter further
comprises:
a datacenter control system, wherein the datacenter control system is configured to

modulate power delivery to the plurality of computing systems based on an operational directive.
8. (Original) The system of claim 7, wherein the operational directive originates
from the routing control system and depends on behind-the-meter (“BTM”) power availability at

the plurality of computing systems.

9. (Canceled)
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10. (Original) The system of claim 1, wherein the routing control system controls

distribution of the plurality of computational operations from the queue system.

11. (Original) The system of claim 1, wherein a first queue subsystem of the queue

system is located at the flexible datacenter.

12. (Original) The system of claim 11, further comprising:
a second datacenter, wherein a second queue subsystem of the queue system is located at

the second datacenter.

13. (Original) The system of claim 12, wherein the second datacenter is a second

flexible datacenter.

14. (Currently amended) A flexible datacenter comprising:

a behind-the-meter (“BTM”) power input system_configured to receive power from a

power generation system prior to the power undergoing step-up transformation for transmission

to a grid;

a power distribution system;

a datacenter control system;

a plurality of computing systems, wherein the plurality of computing systems are
powered by the BTM power input system via the power distribution system; and

a queue subsystem configured to organize a set of computational operations for
performance by the plurality of computing systems, wherein the queue subsystem is part of a

distributed queue system.

15. (Original) The flexible datacenter of claim 14, wherein the distributed queue
system includes at least two queue subsystems having different rules for organizing

computational operations.
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16. (Original) The flexible datacenter of claim 14, wherein the datacenter control
system is configured to modulate power delivery to the plurality of computing systems based on

an operational directive received from a remote master control system.

17. (Original) The flexible datacenter of claim 16, wherein the remote master control

system is positioned remotely from the flexible datacenter.

18-20. (Canceled)
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B. Remarks

Claims 1-20 are pending in the application. Applicant hereby amends claims 1 and 14,
and cancels claims 9 and 18-20.

Claim 14 stands rejected under the non-statutory ground of double patenting as being
unpatentable over the claims of U.S. Patent No. 10,367,353. Claim 14 also stands rejected under
the non-statutory ground of double patenting as being unpatentable over the claims of co-
pending U.S. Patent Application No. 16/573,577. The examiner has indicated that these double
patenting rejections could be overcome by timely filing a terminal disclaimer in compliance with
37 CFR 1.321(c) or (d). Applicant respectfully requests that the double patenting rejection be
held in abeyance until the remaining issues in the application have been resolved.

Claims 1-20 stand rejected under 35 U.S.C. § 103 as being unpatentable over U.S. Patent
Application Publication No. 2013/0304903 (*Mick”) in view of U.S. Patent Application
Publication No. 2015/0278968 (““Steven™).

Applicant hereby amends independent claim 1 to further recite the feature of claim 9,
which recites the system of claim 1 “wherein the BTM power input system is configured to
receive power from a power generation system prior to the power undergoing step-up
transformation for transmission to a grid.” Applicant also hereby cancels claim 9.

The examiner has relied on Steven Para. 0048 as teaching “wherein the BTM power input
system is configured to receive power from a power generation system prior to the power
undergoing step-up transformation for transmission to a grid.” Para. 0048 of Steven, however,
neither discloses nor suggests this feature. Instead, Para 0048 of Steven is directed to
determining an operating schedule for a datacenter operate by an energy customer of an electrical
supplier. One skilled in the art would understand that energy provided to an energy customer of
an electrical supplier comes from a power grid located in front of a meter with respect to the
energy customer, not from a power generation system located behind a meter with respect to the
first recited flexible datacenter.

As such, the combination of Mick and Steven as set forth by the examiner does not
include all of the features of claim 1, and the examiner has not made a facie case of obviousness

under Section 103. Accordingly, Applicant submits that amended claim 1 is allowable, and
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Applicant requests reconsideration and withdrawal of the rejections of claim 1 and its remaining
dependent claims under Section 103.

Applicant hereby amends independent claim 14 to recite the further feature of claim 18,
and cancels claim 18. Applicant submits that amended claim 14 is allowable for reasons similar
to those discussed in connection with amended claim 1. Accordingly, Applicant requests
reconsideration and withdrawal of the rejections of claim 14 and its remaining dependent claims
under Section 103.

Applicant hereby cancels claims 19 and 20 without prejudice, and reserves the right to
prosecute the same or similar claims.

Based on the above, Applicant respectfully requests reconsideration and allowance of the
application. If, in the opinion of the Examiner, a telephone conference would expedite the

prosecution of the subject application, the Examiner is invited to call the undersigned attorney.

Respectfully submitted,

/Mark P. Vrla/
Date: June 8, 2021 Mark P. Vrla, Reg. No. 43973
One of the Attorneys for Applicant(s)
BARNES & THORNBURG LLP
P.O. Box 2786

Chicago, Illinois 60690-2786
Phone: 312-357-1313
Facsimile: 312-759-5646
Customer No.: 23644
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DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

Priority
The Instant application filed, 07/29/2019, is a continuation of 16/175,335, filed

10/30/2018, now U.S. Patent No. 10,367,353.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent
possible harassment by multiple assignees. A nonstatutory double patenting rejection is
appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman,
11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed.
Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Voogel, 422 F.2d

438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be
used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within
the scope of a joint research agreement. See MPEP § 717.02 for applications subject to
examination under the first inventor to file provisions of the AIA as explained in MPEP § 2159.
See MPEP § 2146 et seq. for applications not subject to examination under the first inventor to
file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which
the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
processed and approved immediately upon submission. For more information about eTerminal
Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claim 14 is rejected on the ground of nonstatutory double patenting as being
unpatentable over the claims of U.S. Patent No. 10,367,353. Although the claims at issue are
not identical, they are not patentably distinct from each other because the examined
application claims are anticipated by the reference claim(s). Claim 1 of the Patent contains
every element of claim 14 of the instant application as shown in the table below and as such

anticipate(s) the claim of the instant application.
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Claim 14 is also provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over claim 1 of copending Application No. 16/573,577 (reference
application). Although the claims at issue are not identical, they are not patentably distinct
from each other because the examined application claims are anticipated by the reference
claim(s). Claim 1 of the reference Application contains every element of claim 14 of the instant
application as shown in the table below and as such anticipate(s) the claim of the instant
application. This is a provisional nonstatutory double patenting rejection because the
patentably indistinct claims have not in fact been patented.

“A later patent claim is not patentably distinct from an earlier patent claim if the later
claim is obvious over, or anticipated by, the earlier claim. In re Longi, 759 F.2d at 896, 225
USPQ at 651 (affirming a holding of obviousness-type double patenting because the claims at
issue were obvious over claims in four prior art patents); In re Berg, 140 F.3d at 1437, 46
USPQ2d at 1233 (Fed. Cir. 1998) (affirming a holding of obviousness-type double patenting
where a patent application claim to a genus is anticipated by a patent claim to a species within
that genus). “ ELI LILLY AND COMPANY v BARR LABORATORIES, INC., United States Court of

Appeals for the Federal Circuit, ON PETITION FOR REHEARING EN BANC (DECIDED: May 30,

2001).
Instant Application — Claim 14 Patent No. 10,367,353 —Claim 1
14. A flexible datacenter comprising: a 1. A system comprising a flexible datacenter
behind-the-meter ("BTM") power input comprising: a behind-the-meter power input
system; a power distribution system; a system, a first power distribution system, a
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datacenter control system; a plurality of
computing systems, wherein the plurality of
computing systems are powered by the BTM
power input system via the power
distribution system; and a queue subsystem
configured to organize a set of computational
operations for performance by the plurality
of computing systems, wherein the queue
subsystem is part of a distributed queue

system.

datacenter control system, and a first
plurality of computing systems powered by
the behind-the-meter power input system via
the first power distribution system, wherein
the flexible datacenter control system is
configured to modulate power delivery to
the plurality of computing systems based on
one or more monitored power system
conditions or an operational directive; a
critical datacenter comprising: a power input
system, a second power distribution system,
a critical datacenter control system, and a
second plurality of computing systems
powered by the power input system via the
second power distribution system; a queue
system configured to organize a plurality of
computational operations, wherein the
gueue system is distributed into multiple
gueue subsystems with each queue
subsystem organizing a set of computational
operations according to rules associated with

that queue subsystem; a first communication
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link connecting the flexible datacenter, the
critical datacenter, and the queue system;
and a routing control system configured to (i)
identify, using the queue system, a
computational operation to be performed,
(ii) determine whether to route the
computational operation to the flexible
datacenter, and (iii) based on a
determination to route the computational
operation to the flexible datacenter, cause
the computational operation to be sent to
the flexible datacenter via the first

communication link.

Instant Application — Claim 14

Patent Application No. 16/573,577 — Claim 1

14. A flexible datacenter comprising: a
behind-the-meter ("BTM") power input
system; a power distribution system; a
datacenter control system; a plurality of
computing systems, wherein the plurality of

computing systems are powered by the BTM

1. A system comprising: a flexible datacenter
comprising: a power input system; a first
computing system powered by the power
input system; a queue system configured to
organize a plurality of computational

operations; and a second computing system
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power input system via the power configured to: determine, using the queue
distribution system; and a queue subsystem system, a computational operation for
configured to organize a set of computational | performance; determine whether to assign

operations for performance by the plurality the computational operation for

of computing systems, wherein the queue performance at the first computing system;
subsystem is part of a distributed queue and based on a determination to assign the
system. computational operation for performance at

the first computing system, assign the
computational operation for performance at

the first computing system.

Claim Interpretation

The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be expressed as
a means or step for performing a specified function without the recital of structure, material, or acts
in support thereof, and such claim shall be construed to cover the corresponding structure, material,
or acts described in the specification and equivalents thereof.

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph:

An element in a claim for a combination may be expressed as a means or step for performing a
specified function without the recital of structure, material, or acts in support thereof, and such claim
shall be construed to cover the corresponding structure, material, or acts described in the
specification and equivalents thereof.

The claims in this application are given their broadest reasonable interpretation using
the plain meaning of the claim language in light of the specification as it would be understood
by one of ordinary skill in the art. The broadest reasonable interpretation of a claim element
(also commonly referred to as a claim limitation) is limited by the description in the

specification when 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is invoked.
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As explained in MPEP § 2181, subsection |, claim limitations that meet the following
three-prong test will be interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph:

(A) the claim limitation uses the term “means” or “step” or a term used as a substitute for
“means” that is a generic placeholder (also called a nonce term or a non-structural term
having no specific structural meaning) for performing the claimed function;

(B) the term “means” or “step” or the generic placeholder is modified by functional
language, typically, but not always linked by the transition word “for” (e.g., “means for”)
or another linking word or phrase, such as “configured to” or “so that”; and

() the term “means” or “step” or the generic placeholder is not modified by sufficient
structure, material, or acts for performing the claimed function.

Use of the word “means” (or “step”) in a claim with functional language creates a
rebuttable presumption that the claim limitation is to be treated in accordance with 35 U.S.C.
112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph. The presumption that the claim limitation is
interpreted under 35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, is rebutted when
the claim limitation recites sufficient structure, material, or acts to entirely perform the recited
function.

Absence of the word “means” (or “step”) in a claim creates a rebuttable presumption
that the claim limitation is not to be treated in accordance with 35 U.S.C. 112(f) or pre-AlA 35
U.S.C. 112, sixth paragraph. The presumption that the claim limitation is not interpreted under
35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim limitation
recites function without reciting sufficient structure, material or acts to entirely perform the
recited function.

Claim limitations in this application that use the word “means” (or “step”) are being
interpreted under 35 U.S.C. 112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, except as
otherwise indicated in an Office action. Conversely, claim limitations in this application that do
not use the word “means” (or “step”) are not being interpreted under 35 U.S.C. 112(f) or pre-

AlA 35 U.S.C. 112, sixth paragraph, except as otherwise indicated in an Office action.
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This application includes one or more claim limitations that do not use the word
“means,” but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AlIA 35 U.S.C. 112,
sixth paragraph, because the claim limitation(s) uses a generic placeholder that is coupled with
functional language without reciting sufficient structure to perform the recited function and the
generic placeholder is not preceded by a structural modifier. Such claim limitations are “system
configured to” and “subsystem configured to” as recited in claims 1 and 14.

Because these claim limitation(s) are being interpreted under 35 U.S.C. 112(f) or pre-AIA
35 U.S.C. 112, sixth paragraph, they are being interpreted to cover the corresponding structure
described in the specification as performing the claimed function, and equivalents thereof.

If applicant does not intend to have these limitation(s) interpreted under 35 U.S.C.
112(f) or pre-AlA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim
limitation(s) to avoid them being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,
sixth paragraph (e.g., by reciting sufficient structure to perform the claimed function); or (2)
present a sufficient showing that the claim limitation(s) recite(s) sufficient structure to perform
the claimed function so as to avoid them being interpreted under 35 U.S.C. 112(f) or pre-AlA 35

U.S.C. 112, sixth paragraph.

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction

of the statutory basis for the rejection will not be considered a new ground of rejection if the

Ex.1002 / Page 465 of 767
Cholla Energy LLC & OBM, Inc.



Application/Control Number: 16/525,142 Page 10
Art Unit: 2444

prior art relied upon, and the rationale supporting the rejection, would be the same under
either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is
not identically disclosed as set forth in section 102, if the differences between the claimed invention
and the prior art are such that the claimed invention as a whole would have been obvious before the
effective filing date of the claimed invention to a person having ordinary skill in the art to which the
claimed invention pertains. Patentability shall not be negated by the manner in which the invention
was made.

Claim 1-20 are rejected under 35 U.S.C. 103 as being unpatentable over Mick et al.
(2013/0304903) in view of Steven et al. (2015/0278968).

As per claim 1, Mick et al. teaches a system comprising: a flexible datacenter
comprising:

a queue system configured to organize a plurality of computational operations, wherein
the queue system comprises multiple queue subsystems, and wherein each queue subsystem
organizes a set of computational operations according to rules associated with the queue
subsystem [see Mick et al., paragraphs 0122-0126 and 0132-0133]; and

a routing control system configured to: determine, using the queue system, a
computational operation to be performed;

determine whether to route the computational operation to the flexible datacenter; and

based on a determination to route the computational operation to the flexible
datacenter, assign the computational operation for performance at the flexible datacenter [see

Mick et al., paragraphs 0178-0179].
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Mick et al. fails to teach however Steven et al. in the same field of endeavor teaches a
behind-the-meter ("BTM") power input system; a power distribution system [see Steven et al.,
paragraph 0126]; a plurality of computing systems powered by the BTM power input system via
the power distribution system [see Steven et al., paragraph 0213].

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to combine the teachings of Mick et al. with Steven et al. in order
to relieve time-dependent and/or geographically-dependent limitations on the power grid's

ability to support transmission of electricity.

As per claim 2, Mick-Steven teaches the system of claim 1, wherein the routing control
system is a remote master control system positioned remotely from the flexible datacenter

[see Mick et al., paragraph 0038].

As per claim 3, Mick-Steven teaches the system of claim 1, wherein the routing control
system is a remote master control system positioned at the flexible datacenter [see Mick et al.,

paragraph 0052].

As per claim 4, Mick-Steven teaches the system of claim 1, wherein the flexible
datacenter further comprises: a datacenter control system, wherein the datacenter control
system is configured to modulate power delivery to the plurality of computing systems based

on one or more monitored power system conditions [see Mick et al., paragraph 0055].
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As per claim 5, Mick-Steven teaches the system of claim 4, wherein the one or more
monitored power system conditions comprises: behind-the-meter ("BTM") power availability at

the plurality of computing systems [see Steven et al., paragraph 0213].

As per claim 6, Mick-Steven teaches the system of claim 4, wherein the one or more
monitored power system conditions comprises: one or more of excess local power generation
at a local station level, excess local power generation that a grid cannot receive, local power
generation subject to economic curtailment, local power generation subject to reliability
curtailment, local power generation subject to power factor correction, low local power
generation, start up local power generation situations, transient local power generation
situations, or testing local power generation situations where there is an economic advantage

to using local behind-the-meter power generation [see Mick et al., paragraph 0070].

As per claim 7, Mick-Steven teaches the system of claim 1, wherein the flexible
datacenter further comprises: a datacenter control system, wherein the datacenter control
system is configured to modulate power delivery to the plurality of computing systems based

on an operational directive [see Mick et al., paragraph 0090].

As per claim 8, Mick-Steven teaches the system of claim 7, wherein the operational
directive originates from the routing control system and depends on behind-the-meter ("BTM")

power availability at the plurality of computing systems [see Steven et al., paragraph 0026].
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As per claim 9, Mick-Steven teaches the system of claim 1, wherein the BTM power
input system is configured to receive power from a power generation system prior to the
power undergoing step-up transformation for transmission to a grid [see Steven et al.,

paragraph 0048].

As per claim 10, Mick-Steven teaches the system of claim 1, wherein the routing control
system controls distribution of the plurality of computational operations from the queue

system [see Mick et al., paragraph 0128].

As per claim 11, Mick-Steven teaches the system of claim 1, wherein a first queue
subsystem of the queue system is located at the flexible datacenter [see Mick et al., paragraph

0161].

As per claim 12, Mick-Steven teaches the system of claim 11, further comprising: a

second datacenter, wherein a second queue subsystem of the queue system is located at the

second datacenter [see Mick et al., paragraph 0175].

As per claim 13, Mick-Steven teaches the system of claim 12, wherein the second

datacenter is a second flexible datacenter [see Mick et al., paragraph 0133].

As per claim 14, Mick et al. teaches a flexible datacenter comprising:
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a queue subsystem configured to organize a set of computational operations for
performance by the plurality of computing systems, wherein the queue subsystem is part of a
distributed queue system [see Mick et al., paragraphs 0122-0126 and 0132-0133].

Mick et al. fails to teach however Steven et al. in the same field of endeavor teaches a
behind-the-meter ("BTM") power input system; a power distribution system; a datacenter
control system [see Steven et al., paragraph 0126]; a plurality of computing systems, wherein
the plurality of computing systems are powered by the BTM power input system via the power
distribution system [see Steven et al., paragraph 0213].

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to combine the teachings of Mick et al. with Steven et al. in order
to relieve time-dependent and/or geographically-dependent limitations on the power grid's

ability to support transmission of electricity.

As per claim 15, Mick-Steven teaches the flexible datacenter of claim 14, wherein the
distributed queue system includes at least two queue subsystems having different rules for

organizing computational operations [see Mick et al., paragraph 0109].

As per claim 16, Mick-Steven teaches the flexible datacenter of claim 14, wherein the
datacenter control system is configured to modulate power delivery to the plurality of
computing systems based on an operational directive received from a remote master control

system [see Mick et al., paragraph 0098].
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As per claim 17, Mick-Steven teaches the flexible datacenter of claim 16, wherein the
remote master control system is positioned remotely from the flexible datacenter [see Mick et

al., paragraph 0210].

As per claim 18, Mick-Steven teaches the flexible datacenter of claim 14, wherein the
BTM power input system is configured to receive power from a power generation system prior
to the power undergoing step-up transformation for transmission to a grid [see Steven et al.,

paragraph 0097].

As per claim 19, Mick et al. teaches a method comprising: determining, by a routing
control system and using a queue system, a computation operation to be performed, wherein
the queue system organizes a plurality of computational operations and comprises multiple
queue subsystems, wherein each queue subsystem organizes a set of computational operations
according to rules associated with the queue subsystem [see Mick et al., paragraphs 0122-0126
and 0132-0133];

determining whether to route the computational operation to a flexible datacenter;

based on a determination to route the computational to the flexible datacenter,
assigning the computational operation for performance at the flexible datacenter [see Mick et
al., paragraphs 0178-0179].

Mick et al. fails to teach however Steven et al. in the same field of endeavor teaches
wherein the flexible datacenter comprises: (i) a behind-the-meter ("BTM") power input system,

(i) a power distribution system [see Steven et al., paragraph 0126], and (iii) a plurality of
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computing systems powered by the BTM power input system via the power distribution system
[see Steven et al., paragraph 0213].

It would have been obvious to one of ordinary skill in the art before the effective filing
date of the claimed invention to combine the teachings of Mick et al. with Steven et al. in order
to relieve time-dependent and/or geographically-dependent limitations on the power grid's

ability to support transmission of electricity.

As per claim 20, Mick-Steven teaches the method of claim 19, wherein determining
whether to route the computational operation to the flexible datacenter comprises:
determining to route the computational operation to the flexible datacenter based on BTM

power availability at the flexible datacenter [see Steven et al., paragraph 0094].

There are prior art made of record not relied upon but is considered pertinent to

applicant's disclosure. See attached.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to RANODHI N SERRAO whose telephone number is (571) 272-
7967. The examiner can normally be reached on Monday to Friday 9:00 am to 5:00 pm.
Examiner interviews are available via telephone, in-person, and video conferencing

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
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encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, John Follansbee can be reached on (571) 272-3964. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/RANODHI SERRAO/

Ranodhi N. Serrao
Primary Examiner, Art Unit 2444
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Doc description: Information Disclosure Statement (IDS) Filed
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142

Filing Date P019-07-29

First Named Inventor [ MCNAMARA; Michael T
Art Unit | 2447

Examiner Name ‘ Joon H. Hwang

Attorney Docket Number | 18-1490-CON

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(?mlner Cite Patent Number Kind Issue Date Na”.“e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
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1 0367535 P019-07-30 [CORSE; Nir et al.
2 110444818 P019-10-15 MCNAMARA; Michael T. et al.
3 no4s52127 P019-10-22 JMCNAMARA; Michael T. et al.
4 fhioagro72 D019-12-03 HOOSHMAND:; Ali et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142

Filing Date

2019-07-29

First Named Inventor ’ MCNAMARA: Michael T.

Art Unit

|2447

Examiner Name

‘ Joon H. Hwang

Attorney Docket Number | 18-1490-CON

3 0060161765 P006-07-20 CROMER; Daryl C. et al.

4 20110072289 011-03-24 KATO; Hideharu

5 0120324259 P012-12-20 AASHEIM; Jered et al.

6 20130227139 P013-08-29 SUFFLING; David Robert

7 20150121113 015-04-30 RAMAMURTHY; Shankar et al.
8 0150277410 P015-10-01 (GUPTA; Sandeep et al.

9 20150278968 P015-10-01 STEVEN, Alain P. et al.

10 0160170469 P016-06-16 BEHGAL; Naresh K. et al.

11 20160172900 P016-06-16 WELCH JR_; William Douglas
12 0170023969 P017-01-26 BHOWS; Thomas Alexander et al.
13 20170261949 P017-09-14 HOFFMANN; Henry et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142

Filing Date 2019-07-29

First Named Inventor ’ MCNAMARA; Michael T.
Art Unit | 2447

Examiner Name ‘ Joon H. Hwang

Attorney Docket Number | 18-1490-CON

14 0180202825 P018-07-19 [yOU; Jae Seok et al.

15 70180240112 P018-08-23 CASTINADO; Joseph B. et al.

16 0180366978 P018-12-20 IMATAN; Stefan et al.

17 70180367320 P018-12-20 JMONTALVO; Rey

18 20190052094 P019-02-14 PMSVVSV; Prasad et al.

19 0190168630 P019-06-06 IMRLIK; Richard et al.

20 20190258307 P019-08-22 BHAIKH; Karimulla Raja et al.

21 20190280521 P019-09-12 | UNDSTROM; Blake Richard et al
22 20190318327 P019-10-17 SBOWELL; Lawrence et al.

23 0190324820 P019-10-24 KRISHNAN; Santhana et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142

Filing Date 2019-07-29

First Named Inventor ’ MCNAMARA; Michael T.
Art Unit | 2447

Examiner Name ‘ Joon H. Hwang

Attorney Docket Number | 18-1490-CON

Examiner| Cite | Foreign Document Country

Kind | Publication Name of Patentee or
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If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
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(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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publisher, city and/or country where published.

1 RAHIMI, Farrokh, "Using a Transactive Energy Framework™, IEEE Electrification Magazine, December 2016, pp. 23-29
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[GHAMKHARI et al., "Optimal Integraticn of Renewable Energy Resources in Data Centers with Behind-the-Meter
2 Renewable Generator,” Department of Electrical and Computer Engineering Texas Tech University, 2012, pp.

Non-Final Office Action mailed on 05 December 2019 for U.S. Patent Application No

. 16/529,360, filed on 01 August

Beptember 2018, 25 pages.

3 |po19, 72 pages.

4 Non-Final Office Action mailed on 10 December 2019 for U.S. Patent Application No. 16/596,190, filed on 08 Oclober
P019, 72 pages.

5 Non-Final Office Action mailed on 14 November 2019 for U.S. Patent Application No. 16/132,098, filed on 14

P019, 57 pages.

6 Non-Final Office Action mailed on 21 November 2019 for U.S. Patent Application No

- 16/529,402, filed on 01 August
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7 Non-Final Office Action mailed 11 December 2019 on for U.S. Patent Application No

. 16/132,062, filed on 14
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

16525142

Filing Date

2019-07-29

First Named Inventor ’ MCNAMARA: Michael T.

Art Unit | 2447
Examiner Name ‘ Joon H. Hwang
Attorney Dacket Number | 18-1490-CON

Non-Final Office Action mailed on 10 December 2019 for U.S.Patent Application No.16/528,348, filed on 08 Oclober
019, 33 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/RANCDHI SERRAD/

Date Considered ‘ 0z/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.8./
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ MCNAMARA: Michael T.

STATEMENT BY APPLICANT

N Art Unit | 2447
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Joon H. Hwang

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alexander D. Georges/ Date (YYYY-MM-DD) 2019-12-17

Name/Print Alexander D. Georges Registration Number |70,534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142
Filing Date P019-07-29
First Named Inventor ‘IVIichaeI T. McNamara
Art Unit | 2187
Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON
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U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Examiner
Initial*

Cite
No

Foreign Document
Number3
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Code2i
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Code#

Publication

Date Document

Name of Patentee or
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Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner|
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Cite
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142
Filing Date 2019-07-29
First Named Inventor ’ Michael T. McNamara
Art Unit | 2187
Examiner Name ‘ TBA

Attorney Dacket Number | 18-1490-CON

Notice of Allowance mailed on 15 August 2019, for U.S. Patent Application No. 16/175146, filed on 30 October 2018,
7 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/RANODHI SERRAO/

Date Considered ‘ 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ Michael T. McNamara

STATEMENT BY APPLICANT

N Art Unit | 2187
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alexander D. Georges/ Date (YYYY-MM-DD) 2019-09-17

Name/Print Alexander D. Georges Registration Number |70,534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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- US-20190005576-$ or US-20180060106-

-$ or US-20160248631-$ or US-

:20120324259-$).did. or (US-6633823-$
‘or US-7143300-$ or US-10444818-$ or
:US-9143392-$ or US-9027024-$).did.

US-PGPUB;
(USPAT;
‘USOCR;
'IBM_TDB
US-PGPUB;
‘USPAT;
:USOCR;
'IBM_TDB
US-PGPUB;
‘USPAT

OR  ON

R  ON

12021/02/19

113:14

| 2021/02/18
113:17 |

| 2021/02/18
1317 |

:"20130304903" and (power electricity

-grid utility transformer)

US-PGPUB;
_USPAT;
'USOCR;
IBM_TDB

OR ON

12021/02/18 |
:12:53 :

"20130117621" and (power electricity
grid utility transformer)

©"20130304903" and (power electricity
grid utility transformer) and queu$3 and

US-PGPUB;
_USPAT;
'USOCR;
IBM_TDB

© US-PGPUB;

OR ON

OR  ON

USPAT; :

12021/02/18
112:53 :

2021/02/18

09%.....
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‘schedul$3 and task and ((data adj

: center) datacenter) and ((load near2
‘balanc$3) load$4 load-balanc$4
‘loadbalanc$4 (load near2 shar$4) load-
:shar$3 loadshar$3 work-load (work
‘near2 load) workload balance$4)
:"20130304903" and (power electricity
‘grid utility transformer) and queu$3 and
- ((data adj center) datacenter)

'USOCR;
{IBM_TDB

‘US-PGPUB;
-USPAT;
‘USOCR;
' IBM_TDB

oR

2021/02/18

? 109:31

54

"20130304903" and (power electricity
grid utility transformer) and queu$3 and
: datacenter

©"20130304903" and (power electricity
grid utility transformer) and queu$3

'US-PGPUB;
'USPAT;
'USOCR;
IBM_TDB
'US-PGPUB;
_USPAT;
'USOCR;
IBM_TDB

,?OR”””””

12021/02/18
109:30 :

2021/02/18

309:24

:"20130117621" and (power electricity
grid utility transformer) and queu$3

US-PGPUB;
_USPAT;
'USOCR;
'IBM_TDB

12021/02/18
109:20 :

S51

0

E"20130306276" and queu$3

543 and (power electricity grid utility
: transformer)

43 :and (power grid utility transformer)

US-PGPUB;
(USPAT;
'USOCR;
IBM_TDB
US-PGPUB;
'USPAT;
USOCR;
IBM_TDB
US-PGPUB;
_USPAT;
_USOCR;
IBM_TDB

OR

?OR”,,,

12021/02/18
109:08 :

| 2021/02/11

oN
: 315:06

2021/02/11

ON
: ;15:06

/S48 and (@ad<"20181030"
@rlad<"20181030")

US-PGPUB;
_USPAT;
'USOCR;
'IBM_TDB

:2021/02/11
:14:39 3

US-PGPUB;
_USPAT;
'USOCR;
'IBM_TDB

:2021/02/11
:14:39 :

£("20080030078" | "20080094797" |
-"20090055665" | "20100211810" |
:"20100328849" | "20110238342" |
:"20120000121" | "20120072745" |
:"20120300524" | "20130006401" | 5 : : :
:"20130063991" | "20130086404" | § ﬁ § :

US-PGPUB;
_USPAT;
'USOCR

:2021/02/11
:14:39
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:"20130187464" | "20130306276" |

:"20140137468" | "20140379156" |

:"20150155712" | "20150229227" |

:"20160198656" | "20160212954" |

:"20160324077" | "20170104336" |

:"20180144414" | "6288456" | "6633823"

| "7143300" | "7647516" | "7702931" |

"7779276" | "7861102" | "7921315" |

:"7970561" | "8001403" | "8006108" |

:"8214843" | "8374928" | "8447993" |

:"8571820" | "8627123" | "8789061" |

:"8799690" | "9003211" | "9003216" |

:"9026814" | "9207993" | "9218035" | .
- "9552234").PN. OR ("10367353").URPN. . _ ; ;
5466 :serrao.xp,xa. and queu$3.cim. and ((data US-PGPUB; :OR ‘ON 12021/02/11 ¢
o adj center) datacenter data-center) 'USPAT; 114:33 :

! -USOCR; : : ?

IBM_TDB

1545 :27 :serrao.xp,xa. and queu$3.cim. ‘US-PGPUB; :OR ON :2021/02/11
| | USPAT; 114:33 |
USOCR; |

‘IBM_TDB

1S44 1138 :serrao.xp,xa. and queus$3 ‘US-PGPUB; :OR ‘ON :2021/02/11
; : j -USPAT; : ; 114:32 :
: : 'USOCR; ; ?
D : IBM_TDB 5 : :
5439 1542 and queu$3 'US-PGPUB; :OR ‘ON  2021/02/11
o : _USPAT; : 114:32 :
:USOCR; : f %
- : IBM_TDB 5 : :
1S42:19 :(US-20020072868-$ or US-20030023885- US-PGPUB; :OR ON :2021/02/11
: i$ or US-20150278968-$ or US- 'USPAT : :14:31 :
:20180144414-$ or US-20180367320-$ or : :
‘US-20180366978-$ or US-20190052094-
:$ or US-20190168630-$ or US-
:20130306276-$ or US-20130117621-$ or
- US-20190005576-$ or US-20180060106-
:$ or US-20160248631-$ or US- ;
:20120324259-%).did. or (US-6633823-$
‘or US-7143300-$ or US-10444818-$ or
:US-9143392-$ or US-9027024-$).did.

1541 :49 £("20130006401" | "8789061" | "9026814" : US-PGPUB; OR ‘ON :2021/02/11
i i ‘] "20130187464" | "20140379156" | -USPAT; ; 114:15 :
1"9003211" | "9552234" | "20020072868" USOCR; ' 5

.| "20120072745" | "20160198656" | IBM_TDB

:"8214843" | "8447993" | "8799690" | 3
:"9207993" | "20080094797" |
:"20090055665" | "20110238342" |
:"20160212954" | "20160324077" |
:"6633823" | "7647516" | "7970561" |
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"8571820" | "20080030078" |

1"20120000121" | "20170104336" |

"6288456" | "7143300" | "7861102" |

"7921315" | "8001403" | "8374928" |

1"20130063991" | "20150229227" | _

1"7702931" | "8006108" | "20100211810"

1] "20100328849" | "20130306276" | f

"20150155712" | "9003216" |

1"20120324259" | "20120300524" |

1"20130086404" | "20140137468" | ;

1"20180144414" | "7779276" | "8627123"

L ] "9218035").PN. 3 : : : :

1S40:24  :S38 and (power grid utility transformer)  US-PGPUB; OR ‘ON  :2021/02/11

- i  USPAT; z ; 114:07 s
USOCR; %
'IBM_TDB

1S39:24 : 538 and (power grid transformer) US-PGPUB; :OR ‘ON 2021/02/11

o : _USPAT; : 114:07 :
USOCR; 5 :

o : IBM_TDB : : 3

1S38:24 :537 and (@ad<"20181030" US-PGPUB; :OR ‘ON :2021/02/11 ¢

- - @rlad<"20181030") 'USPAT; i -14:05 ?
: USOCR; é

'S37:24 :536 and ((data adj center) datacenter ~ US-PGPUB; OR ‘ON 12021/02/11 ¢
: ? - data-center) and queu$3 USPAT; : :14:05 :
: {USOCR; : :

5 : : iIBM_TDB : ; : ;
1536 :28 :"20130117621" "20190098081" 'US-PGPUB; :OR ‘ON :2021/02/11
i ? 1"20190097933" "20180300964" ‘USPAT; : 114:04 :
:"20130306276" "20160248631" "USOCR; i % %

i"20140317315" "20090216910" fIBM_TDB

1"20130238785" "20180060106" !
:"20200091727" "20130304903"
:"20190005576" "20130107872"
:"20130117426"

'S35:4 :S33 and ((data adj center) datacenter ~ US-PGPUB; :OR ‘ON 12021/02/11 ¢
; - data-center) and queu$3 and behind USPAT; § 113:52 f
| USOCR; |
E : . 'IBM_TDB ; : .
1S34 13 :S33 and ((data adj center) datacenter ~ US-PGPUB; OR ‘ON :2021/02/11
P -data-center) and queus$3 'USPAT; : 113:44 :
: ‘USOCR; E s :

IBM_TDB

1S33:81 :("20130006401" | "8789061" | "9026814" US-PGPUB; :OR ‘ON :12021/02/11
f 1] "10444818" | "20120324259" | {USPAT; ? 5 13:44 '
:"20150121113" | "20180202825" | USOCR; '
:"20130187464" | "20140379156" | ‘IBM_TDB ; ;
:"9003211" | "9552234" | "20060161765" ! ;
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1| "20130227139" | "20160170469" |
:"20180240112" | "20190168630" |
:"20120072745" | "20160198656" |
:"8214843" | "8447993" | "8799690" |
:"9207993" | "20170023969" |
:"20180366978" | "20190052094" |
:"20190318327" | "8700929" |
1"20080094797" | "20090055665" |
:"20110238342" | "20160212954" |

?"20160324077"|"6633823"|”7647516”?

1] "7970561" | "8571820" |
:"20020072868" | "20110072289" |
:"20080030078" | "20120000121" |

!"20170104336"|"6288456"|"7143300"é

|| "7861102" | "7921315" | "8001403" |
:"8374928" | "10497072" |
:"20150278968" | "20050203761" |
:"20090089595" | "20130063991" |

f"20150229227"|"7702931”|"8006108"5

1| "10367535" | "20150277410" |
"20160172900" | "20170261949" |
1"20190324820" | "20090070611" |
1"20100211810" | "20100328849" |
"20130306276" | "20150155712" |
"9003216" | "20180367320" |
"20190280521" | "20040117330" |
"20120300524" | "20130086404" |
"20140137468" | "20180144414" |
"7779276" | "8627123" | "9218035" |
"10367353" | "10452127" |
"20030074464" | "20190258307" |
"20160187906").PN.

~ S31and ((data adj center) datacenter

3data-center) and queu$3

US-PGPUB;
_USPAT;
'USOCR;
'IBM_TDB

OR

2021/02/11

ON
: 313:44

1530 and (@ad<"20181030"
- @rlad<"20181030")

| "20200001727" "20200136432"

:"20200091766" "20200089307"
:"20200091717" "20200379537"
:"20160109916" "20180052431"
:"20110282982" "20130212410"
1"20200359572" "20160187395"
£"20040027004" "20120324245"
:"20040030457"

'US-PGPUB;
'USPAT;

USOCR; :
'IBM_TDB

:US-PGPUB;
USPAT;
{USOCR;
'IBM_TDB

R

12021/02/11
13:42 r

2021/02/11

oN
: :13:42

1S27 and ((data adj center) datacenter
i data-center) and queu$3

US-PGPUB;
_USPAT;

:2021/02/11
109:47 '
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'USOCR;

527 and ((data adj center) datacenter
i data-center)

524 and behind

("20130006401" | "8789061" | "9026814"
| "10444818" | "20120324259" | |
"20150121113" | "20180202825" |
"20130187464" | "20140379156" |
"9003211" | "9552234" | "20060161765"
| "20130227139" | "20160170469" |
"20180240112" | "20190168630" |
"20120072745" | "20160198656" |
"8214843" | "8447993" | "8799690" |
"9207993" | "20170023969" |
"20180366978" | "20190052094" |
"20190318327" | "8700929" |
"20080094797" | "20090055665" |
"20110238342" | "20160212954" | |
"20160324077" | "6633823" | "7647516"
| "7970561" | "8571820" | |
"20020072868" | "20110072289" |
"20080030078" | "20120000121" | |
"20170104336" | "6288456" | "7143300"
|7861102" | "7921315" | "8001403" |
"8374928" | "10497072" |
"20150278968" | "20050203761" |
"20090089595" | "20130063991" | |
"20150229227" | "7702931" | "8006108"
| "10367535" | "20150277410" | |
"20160172900" | "20170261949" |
"20190324820" | "20090070611" |
"20100211810" | "20100328849" |
"20130306276" | "20150155712" |
"9003216" | "20180367320" |

. IBM_TDB
US-PGPUB;
_USPAT;
'USOCR;

'IBM_TDB

(US-20020072868-% or US-20030023885-
$ or US-20150278968-$ or US- |
20180144414-$ or US-20180367320-% or
US-20180366978-$ or US-20190052094-
$ or US-20190168630-$).did. or (US-
6633823-$ or US-7143300-$ or US-
10444818-$).did.

525 and (@ad<"20181030"
@rlad<"20181030")

US-PGPUB;

"USPAT

US-PGPUB;
'USPAT;
'USOCR;

IBM_TDB

US-PGPUB;
(USPAT;

'USOCR;

IBM_TDB
US-PGPUB;
USPAT;
'USOCR;
IBM_TDB

OrR

- 2021/02/11

f 309:43

12021/02/11
09:37 :

2021/02/10°

ON
; %14:05

:2021/02/10
14:04 ;

2021/02/10°

ON
s 14:04
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233

"20190280521" | "20040117330" |
"20120300524" | "20130086404" |
"20140137468" | "20180144414" |
"7779276" | "8627123" | "9218035" |
"10367353" | "10452127" |
"20030074464" | "20190258307" |
"20160187906").PN.
"20020072868" "20030023885"

:US-PGPUB;
USPAT;
‘USOCR;
IBM_TDB

OR  ON  2024/02/10

%13:29

;(SI9SZO)and(powerandqueueand
datacenter).clm.

'US-PGPUB;
'USPAT;
'USOCR;
'IBM_TDB

OR ON  2021/02/10

:12:58

520 58

197

si7 11

‘lancium.AS,AANM.

 (CLANCIUW) e (LLC)ASAANM. USPAT

US-PGPUB;
{USPAT;
'USOCR;
IBM_TDB

/S15 AND ( (GO6F1/3203 OR GO6F1/3209  USPAT

'OR H02J13/0017 OR H02J13/0086 OR

'H0233/14 OR HO4W24/00 OR

' HO4W52/34 OR Y02B70/3225 OR
Y02B70/3266 OR YO2E60/74 OR
Y04510/30 OR Y04520/222 OR
Y04520/242).CPC. )

OR ON 20210210

112:57

COR ON 20210210

112:57

o® v oy

%09:30

sS4 5

(US-6633823-$ or US-7143300-$).did.

:("20080030078" | "20080094797" |
1"20100211810" | "20100328849" |
:"20110238342" | "20120000121" |
"20120300524" | "20130006401" |
:"20130063991" | "20130187464" |
:"20130306276" | "20140137468" |
i"20150155712" | "20150229227" |
:"20160198656" | "20160212954" |
1"20160324077" | "20170104336" |
:"6633823" | "7143300" | "7647516" |
:"7702931" | "7779276" | "7861102" |
:"7921315" | "7970561" | "8001403" |
:"8006108" | "8214843" | "8374928" |
:"8447993" | "8571820" | "8627123" |
£"8789061" | "8799690" | "9003211" |
:"9026814" | "9207993" | "9218035" |
:"9552234").PN.

:(S11 S12) and (power).clm.

'USPAT

US-PGPUB;
{USPAT;
_USOCR;
IBVM_TDB

© US-PGPUB;

OR ON  12019/03/20

09:29

OR ON  2019/03/20

109:29

| OR ON 20190320
UsPAT

ERLCIC
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© (S11512)and (datacenterand
i power).clm.

'USOCR;
'IBM_TDB
'US-PGPUB;
(USPAT;
_USOCR;
'IBM_TDB

,QOR,,”,,

©2019/03/20°

f 309:24

US-PGPUB;
_USPAT;
'USOCR:;
'IBM_TDB

12019/03/20
109:24 :

((("MCNAMARA") near3 ("Michael")) OR
: (("HENSON") near3 ("David")) OR
“(("CLINE") near3 ("Raymond"))).INV.

{US-PGPUB;
'USPAT;
:USOCR;
EPO; JPO;
‘DERWENT

12019/03/20
09:24 :

59

558 and queu$4

‘US-PGPUB;
'USPAT;
USOCR;
{IBM_TDB
‘US-PGPUB;
“USPAT;
:USOCR;
'IBM_TDB

OoR

12019/03/08
113:24 :

2019/03/08

ON
| 13117

57

40

:S6 and ((load near2 balanc$3) load$4

: load-balanc$4 loadbalanc$4 (load near2
:shar$4) load-shar$3 loadshar$3 work-
‘load (work near2 load) workload

: balance$4)

S6and (eneray power)

 US-PGPUB;
'USPAT;
'USOCR;
'IBM_TDB

'US-PGPUB;
_USPAT;
'USOCR;
'IBM_TDB

,?OR”””””

12019/03/08
;13:12 :

2019/03/08

i
| 12:21

S5

:S5 and (@ad<"20181030"
- @rlad<"20181030")

1("20080030078" | "20080094797" |
:"20100211810" | "20100328849" |
:"20110238342" | "20120000121" |
:"20120300524" | "20130006401" |
1"20130063991" | "20130187464" |
:"20130306276" | "20140137468" |
:"20150155712" | "20150229227" |
1"20160198656" | "20160212954" |
:"20160324077" | "20170104336" |
:"6633823" | "7143300" | "7647516" |
:"7702931" | "7779276" | "7861102" |
1"7921315" | "7970561" | "8001403" |
:"8006108" | "8214843" | "8374928" |

US-PGPUB;
_USPAT;
'USOCR;
IBM_TDB
US-PGPUB;
'USPAT;
'USOCR;
IBM_TDB

OrR

12019/03/08
212:18 :

2019/03/08

ON
5 %12:18
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1"8447993" | "8571820" | "8627123" |
:"8789061" | "8799690" | "9003211" |
:"9026814" | "9207993" | "9218035" |
:"9552234").PN.

lancium.as.

((CHONAMARA)near3 (Michael") OR

(("HENSON") near3 ("David")) OR
(("CLINE") near3 ("Raymond"))).INV.

~(S1S2)and (datacenter and power).cim. US-PGPUB;
: USPAT;
USOCR;

'IBM_TDB

USPAT;
'USOCR;
IBM_TDB

'US-PGPUB; :OR
'USPAT;

'USOCR;

'EPO; JPO;

. DERWENT

-PGPUB; OR

: 15:34

~ ON  2019/03/07
f 15:33 :

Ref Hits
=i

Search Query

 (behind and meter and power and input

‘and queue and set and operation).clm.

(rout$4 and queue and meter and

‘datacenter and power).cim.

2/19/2021 1:

33:00 PM

_USPAT OR

C:\Users\rserrao\Documents\EAST\Workspaces\16525142.wsp

. Default
. Operator

| USPAT OR

gPIuraIsg Time Stamp

2021/02/19

: :13:27

12019/03/20
09:27
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PTO/SB/08a (02-18)

Dog code: IDS Al d f through 11/30/2020. OMB 0651-0031
T . . . pproved for use throug . -
Doc description: Information Disclosure Statement (IDS) Filed \U.S. Patent and Trademark Cffice: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16525142

Filing Date

P019-07-29

First Named Inventor “VICNAMARA; Michael T.

o Art Unit | 2187
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ HWANG, JOON H
Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B700929 P014-04-15 MEBER; Wolf-Dietrich et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20050203761 P005-09-15 BARR; Andrew Harvey et al.
2 20090070611 P009-03-12 BOWER IlI; Fred A_ et al.
3 20090089595 P009-04-02 BREY; Thomas M. et al.
4 0160187906 P016-06-30 BODAS; Devadatta V. et al.
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#4| Date PR Passages or Relevant
Document .
Figures Appear

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.S8./
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ MCNAMARA: Michael T.

STATEMENT BY APPLICANT [, 2167

( Not for submission under 37 CFR 1.29)
Examiner Name ‘ HWANG, JOON H

Attorney Docket Number | 18-1490-CON

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite N . . )
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

1 [Co-pending US patent application No. US16/132092, filed on 09-14-2018.

2 [Co-pending US patent application No. US16/175246, filed on 10-30-2018.

3 [Co-pending US patent application No. US16/482,495, filed on 07-31-2019.

4 Notice of Allowance mailed on 27 January 2020, for U.S. Patent Application No. 16/702,931, filed on 04 December
019, 23 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature /RARODHI SERRAO/ Date Considered ‘ a2/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.8./
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ MCNAMARA: Michael T.

STATEMENT BY APPLICANT

N Art Unit | 2187
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ HWANG, JOON H

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alexander D. Georges/ Date (YYYY-MM-DD) 2020-02-10

Name/Print Alexander D. Georges Registration Number |70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142
Filing Date P019-07-29
First Named Inventor ‘IVIichaeI T. McNamara
Art Unit | 2187
Examiner Name ‘ TBD

Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0367353 P019-07-30 JMCNAMARA; et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Examiner
Initial*

Cite
No

Foreign Document
Number3

Country

Code2i

Kind
Code#

Publication

Date Document

Name of Patentee or
Applicant of cited

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Ts

If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner|
Initials™

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s),

publisher, city and/or country where published.

Ts
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Application Number 16525142
Filing Date 2019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Michael T. McNamara
Art Unit | 2187

Examiner Name ‘ TBD

Attorney Docket Number | 18-1490-CON

1 Notice of Allowance mailed on 02 April 2019, for U.S. Patent Application No. 16/175,335, filed on 30 October 2018, 12
bages.

2 Notice of Allowance mailed on 29 July 2019, for U.S. Patent Application No. 16/245,532, filed on 11 January 2019, 13
bages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature /RANODHI SERRAC/ Date Considered ‘ 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.S8./
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ Michael T. McNamara

STATEMENT BY APPLICANT

N Art Unit | 2187
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ TBD

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Kurt W. Rohde/ Date (YYYY-MM-DD) 2019-08-02

Name/Print Kurt W. Rohde Registration Number k)2923

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Application Number

16/525,142

Filing Date

07-29-2019

First Named Inventor

MCNAMARA; Michael T.

Art Unit 2444
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_Sheet | 1 [ of | 5 Attorney Docket Number —[84008-321859

U. S. PATENT DOCUMENTS
Examiner Cite Publication Date Name of Patentee or Pages, Columns, Lines,
Initials™ No.! Document Number MM-DD-YYYY Applicant of Cited Document Where
Relevant Passages or
Number-Kind Code? {krn Figuqu:;exsgéar

001 US-10608433 03-31-2020 McNAMARA; Michael T. et al.

002 US-10618427 04-14-2020 McNAMARA; Michael T. et al.

003 US-10637353 04-28-2020 OHYAMA,; Soichiro et al.

004 US-20090078401 03-26-2009 CICHANOWICZ; J. Edward

005 US-20100235004 09-16-2010 THIND; Deepinder Singh

006 US-20120306271 12-06-2012 KURIYAMA; Hiroshi

007 US-20150012113 01-08-2015 CELEBI; Dogan

008 US-20150288183 10-08-2015 VILLANUEVA, et al.

009 US-20150372538 12-24-2015 SIEGLER; John J. et al.

010 US-20160006066 01-07-2016 ROBERTSON; John S.

011 Us-20160011617 01-14-2016 LIU; Jie et al.

012 US-20160043552 02-11-2016 VILLANUEVA, Jr. et al.

013 US-20160126783 05-05-2016 CHENG; Win Sheng et al.

014 US-20200073466 03-05-2020 WALSH; Sean

FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* . Date Applicant of Cited Document Where Relevant Passages
ﬁgﬁ MM-DD-YYYY Or Relevant Figures Appear T6
Country Gode®Number*Kind Code® (it known)
None

Senatwe | /RANODHI SERRAO/ Gonsidered | 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in confom]ance with MPEP 609. Draw line through citation if not in confgrmance and not
C A See Kinds Codes of USPTO Patent
Documents at shww.tisig.goy_or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). For Japanese patent documents, the

considered. Include copy of this form with next communication to applicant.

Applicant’s unigue citation designation number (optional).

indication of the year of the reign of the Emperor 5must precede the serial number of the patent document. 5Kind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached.
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Substitute for form 1449/PTO Complete if Known N\
Application Number 16/525,142
Filing D 29-
INFORMATION DISCLOSURE a2
; Michael T.
STATEMENT BY APPLICANT i o s
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_Sheet | 2 [ of | 5 Attorney Docket Number —[84008-321859
NON-PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No." the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.
001 Advisory Action mailed on 13 November 2020 for U.S. Patent Application No. 16/529,360, filed O
on 01 August 2019, 182 pages.
002 Advisory Action mailed on 22 October 2020 for U.S. Patent Application No. 16/528,348, filed on O
31 July 2019, 3 pages.
003 Bakar.N et al., "Microgrid and Load Shedding Scheme During Islanded Mode: a Review,"
Elsevier, May 26, 2020, Vol. 71, pp. 161-169. O
https://www.sciencedirect.com/science/article/pii/'S1364032116311030.
004 Choi.Y et al., "Optimal Load Shedding for Maximizing Satisfaction in an Islanded Microgrid," O
Energies, 2017, Vol. 10, pp.45. doi: 10.3390/en10010045.
005 Final Office Action mailed 23 July 2020 on for U.S. Patent Application No. 16/132,062, filed on O
14 September 2018, 26 pages.
006 Final Office Action mailed on 19 May 2020 for U.S. Patent Application No. 16/809,111, filed on 0
04 March 2020, 36 pages.
007 Final Office Action mailed on 03 June 2020 for U.S.Patent Application No. 16/528,348, filed on 0
31 July 2019, 33 pages.
008 Final Office Action mailed on 28 May 2020 for U.S. Patent Application No. 16/132,098, filed on O
14 September 2018, 24 pages.
009 Final Office Action mailed on 29 July 2020 for U.S. Patent Application No. 16/132,092, filed on O
14 September 2018, 5 pages.
010 Gao.H et al., "Dynamic Load Shedding for an Islanded Microgrid With Limited Generation
Resources," IET Generation, Transmission & Distribution, September 2016, Vol. 10(12), pp. a
2953-2961. doi: 10.1049/iet-gtd.2015.1452.
011 International Search Report and Written Opinion of PCT Application No. PCT/US2020/044536, =
mailed on 26 August 2020, 24 pages.
E i D
Signature /RANODHI SERRAO/ Corsidered | 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached.
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Application Number

16/525,142

Filing Date

07-29-2019

First Named Inventor

MCNAMARA; Michael T.

Art Unit

2444

(Use as many sheets as necessary)

Examiner Name

FOLLANSBEE, JOHN A

\_ Sheet |

3

Attorney Docket Number

[ of | 5 84008-321859

NON-PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No.! the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2

number(s},publisher, city and/or country where published.

012 | International Search Report and Written Opinion of PCT Application No. PCT/US2020/044539, |
mailed on 26 August 2020, 7 pages.

013 JOHN, "Stem and CPower to Combine Behind-the-Meter Batteries and Demand Response," 0
Energy Storage, August 08, 2017, 1 page.

014 Lim.Y et al., "Distributed Load-shedding System for Agent-based Autonomous Microgrid O
Operations," Energies, 2014, Vol. 7(1), pp. 385-401. doi: 10.3390/en7010385.

015 Liu.W et al., "Improved Average Consensus Algorithm Based Distributed Cost Optimization for
Loading Shedding of Autonomous Microgrids,"International Journal of Electrical Power & O
Energy Systems, December 2015, Vol. 73, pp. 89-96. doi: 10.1016/j.ijepes.2015.04.006.

016 Mousavizadeh.S et al., "A Linear Two-stage Method for Resiliency Analysis in Distribution
Systems Considering Renewable Energy and Demand Response Resources," Elsevier, 2017, a
pp. 443-460. doi: 10.1016/j.apenergy.2017.11.067.

017 Non-Final Office Action mailed on 12 June 2020 for U.S. Patent Application No. 16/803,109, 0
filed on 27 December 2020, 31 pages.

018 Non-Final Office Action mailed 14 May 2020 on for U.S. Patent Application No. 16/834,987, filed 0
on 30 March 2020, 30 pages.

019 Notice of Allowance mailed 13 October 2020 on for U.S. Patent Application No. 16/132,098, O
filed on 14 September 2018, 5 pages.

020 Notice of Allowance mailed 12 June 2020 on for U.S. Patent Application No. 16/834,987, filed O
on 30 March 2020, 9 pages.

021 Notice of Allowance mailed 17 September 2020 on for U.S. Patent Application No. 16/175,246, 0
filed on 30 October 2018, 5 pages.

022 Notice of Allowance mailed 19 November 2020 on for U.S. Patent Application No. 16/132,062, O
filed on 14 September 2018, 7 pages.

Signature /RANODHI SERRAC/ Corsidered | 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language

Translation is attached.
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Substitute for form 1449/PTO Complete if Known N\

Application Number 16/525,142
Filing D 29-

INFORMATION DISCLOSURE a2

; Michael T.
STATEMENT BY APPLICANT e v e
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_Sheet | 4 [ of | 5 Attorney Docket Number —[84008-321859

NON-PATENT LITERATURE DOCUMENTS

Examiner
Initials™

Cite
No.'

Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue
number(s},publisher, city and/or country where published.

T2

023

Notice of Allowance mailed 29 July 2020 on for U.S. Patent Application No. 16/132,011, filed on
14 September 2018, 5 pages.

024

Notice of Allowance mailed 29 October 2020 on for U.S. Patent Application No. 16/132,092,
filed on 14 September 2018, 8 pages.

025

Pashajavid.E et al., "A Multimode Supervisory Control Scheme for Coupling Remote Droop-
Regulated Microgrids," IEEE Transactions on Smart Grid, May 26, 2020, Vol. 9(5), pp. 5381-
5392. https://ieeexplore.ieee.org/abstract/document/7888570/.

026

Pashajavid.E et al., "Frequency Support for Remote Microgrid Systems With Intermittent
Distributed Energy Resources-A Two-level Hierarchical Strategy," IEEE Systems Journal, May
26, 2020, Vol. 12(3), pp. 2760-2771. https://ieeexplore.ieee.org/abstract/document/7862156/.

027

Rudez.U and Mihalic.R, "Predictive Underfrequency Load Shedding Scheme for Islanded Power
Systems With Renewable Generation," Electric Power Systems Research, May 2015, Vol. 126,
pp. 21-28. doi: 10.1016/j.epsr.2015.04.017.

WILSON, Joseph Nathanael, "A Utility-Scale Deployment Project of Behind-the-Meter Energy
Storage for Use in Ancillary Services, Energy Resiliency, Grid Infrastructure Investment
Deferment, and Demand-Response Integration," Portland State University, 2016, 154 pages.

028

Xu.Q et al., "Distributed Load Shedding for Microgrid With Compensation Support via Wireless
Network," IET Generation, Transmission & Distribution, May 2018, Vol. 12(9), pp. 2006-2018.
doi: 10.1049/iet-gtd.2017.1029.

029

Zhou.Q et al., "Two-Stage Load Shedding for Secondary Control in Hierarchical Operation of
Islanded Microgrids," IEEE Transactions on Smart Grid, May 2019, Vol. 10(3), pp. 3103-3111.
doi: 10.1109/TSG.2018.2817738.

Examiner
Signature

D
/RANCDHI SERRAD/ Citfsidered oz/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached.
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Substitute for form 1449/PTO

Complete if Known

Application Number 16/525,142
INFORMATION DISCLOSURE R
; Michael T.
STATEMENT BY APPLICANT A Uni 44
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_ Sheet | 5 [ of | 5 Attorney Docket Number —[84008-321859

OR

the form of the signature.

] See attached certification statement.

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

] A certification statement is not submitted herewith.

SIGNATURE

That each item of information contained in the information disclosure statement was first cited in any
[1 communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
[] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

X Please charge any required fees or credit any overpayments in connection with this communication to
Deposit Account No. 12-0913.

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for

Signature

/Kurt W. Rohde/

Date (YYYY-MM-DD)

December 17, 2020

Name/Print

Kurt W. Rohde

Registration Number

62923
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142

Filing Date P019-07-29

First Named Inventor [ MCNAMARA; Michael T
Art Unit | 2187

Examiner Name ‘ HWANG, Joon H.
Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Examiner
Initial*

Cite
No

Foreign Document
Number3

Country

Code2i

Kind
Code#

Publication

Date Document

Name of Patentee or
Applicant of cited

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Ts

If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner|
Initials™

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s),

publisher, city and/or country where published.

Ts
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ MCNAMARA: Michael T.
Art Unit | 2187

Examiner Name ‘ HWANG, Joon H.

Attorney Docket Number | 18-1490-CON

1 Final Office Action mailed on 1 October 2019 for U.S. Patent Application No. 16/175,246, filed on 30 Oclober 2018,
118 pages.

WILSON, J_, "A Utility-Scale Deployment Project of Behind-the-Meter Energy Storage for Use in Ancillary Services,

2 Fnergy Resiliency, Grid Infrastructure Investment Deferment, and Demand-Response Integration,” Portland State
University, 2016.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /RANODHI SERRAD/ Date Considered ‘ 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.N.8./
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ MCNAMARA: Michael T.

STATEMENT BY APPLICANT

N Art Unit | 2187
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ HWANG, Joon H.

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alexander D. Georges/ Date (YYYY-MM-DD) 2019-10-15

Name/Print Alexander D. Georges Registration Number |70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Bibliographic Data
Application No: 16/525 , 142

Foreign Priority claimed: O Yes @ No
35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
Verified and Acknowledged: [/RANODHI SERRAO/ ||
Examiner's Signature Initials
Title: Managing Queue Distribution between Critical Datacenter and Flexible
Datacenter
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
07/29/2019 709 2444 84008-321859
RULE
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Lancium LLC, Houston, TX, UNITED STATES
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

16525142

Filing Date

P019-07-29

First Named Inventor “VICNAMARA; Michael T.

Art Unit

|2444

Examiner Name

‘ FOLLANSBEE, John A.

Attorney Docket Number

| 18-1490-CON

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20040117330 P004-06-17 FHLERS, Gregory A. et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS
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Cite
No

Foreign Document
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If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS
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Examiner|
Initials™

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s),

publisher, city and/or country where published.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142

Filing Date 2019-07-29

First Named Inventor ’ MCNAMARA; Michael T.
Art Unit | 2444

Examiner Name ‘ FOLLANSBEE, John A.

Attorney Docket Number | 18-1490-CON

1 Final Office Action mailed on 17 April 2020 for U.S. Patent Application No. 16/529,402, filed on 01 August 2019, 59
bages.

2 HAYES, Adam S, "A Cost of Production Model for Bitcoin," Department of Economics, The New School for Social
Research, March 2013, 5 pages

3 Non-Final Office Action mailed on 20 February 2020 for U.S. Patent Application No. 16/702,894, filed on 04 December
019, 30 pages.

4 Non-Final Office Action mailed 02 April 2020 on for U.S. Patent Application No. 16/132,011, filed on 14 September
P018, 5 pages.

5 Non-Final Office Action mailed on 30 March 2020 for U.S. Patent Application No. 16/132,092, filed on 14 September
018, 46 pages.

6 Notice of Allowance mailed on 02 March 2020, for U.S. Patent Application No. 16/596,190, filed on 08 October 2019,
15 pages.

7 Notice of Allowance mailed on 06 April 2020, for U.S. Patent Application No. 16/175,246, filed on 30 October 2018, 12
bages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature /RARODHI SERRAO/ Date Considered l gz/i0/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if

English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ MCNAMARA: Michael T.

STATEMENT BY APPLICANT

.. Art Unit | 2444
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ FOLLANSBEE, John A.

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alexander D. Georges/ Date (YYYY-MM-DD) 2020-05-11

Name/Print Alexander D. Georges Registration Number |70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142
Filing Date P019-07-29
First Named Inventor ‘IVIichaeI T. McNamara
Art Unit | 1BA
Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON

U.S.PATENTS

Remove

Pages,Columns,Lines where

E)_(a_lm*lner Cite Patent Number Kind Issue Date Na”.“e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 5633823 P003-10-14 BARTONE et al.

2 7143300 P006-11-28 POTTER et al.

3 7647516 P010-01-12 RANGANATHAN et al.

4 F702931 P010-04-20 [GOODRUM et al.

5 7779276 P010-08-17 BOLAN et al.

6 861102 P010-12-28 RANGANATHAN et al.

7 7921315 P011-04-05 | ANGGOOD et al.

8 Fo70561 P011-06-28 PFEIFFER, Clemens
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16525142

Filing Date

2019-07-29

First Named Inventor ’ Michael T. McNamara

( Not for submission under 37 CFR 1.29) Art Unit | TBA

Examiner Name ‘ TBA
Attorney Docket Number | 18-1490-CON

9 B001403 P011-08-16 HAMILTON et al.

10 B006108 P011-08-23 BREY et al.

11 8214843 P012-07-03 BOSS et al.

12 B374928 P013-02-12 (GOPISETTY et al.

13 B447993 P013-05-21 [GREENE et al.

14 B571820 P013-10-29 PFEIFFER, Clemens

15 B627123 P014-01-07 UJAIN et al.

16 B789061 P014-07-22 PAVEL et al.

17 B799690 P014-08-05 DAWSON et al.

18 P003211 P015-04-07 PFEIFFER, Clemens

19 0026814 P015-05-15 PASHEIM et al.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16525142

Filing Date

2019-07-29

First Named Inventor ’ Michael T. McNamara

N Art Unit | T8A
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ TBA
Attorney Docket Number | 18-1490-CON

20 0207993 P015-12-08 JAIN, Navendu

21 0218035 P015-12-22 |l et al.

22 0552234 P017-01-24 BOLDYREV et al.

23 5288456 P001-09-11 CRATTY, William E.

24 0003216 P015-04-07 SANKAR et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U_S.PATENT APPLICATION PUBLICATIONS Remove
. L . N . Pages,Columns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear

1 20080094797 P008-04-24 COGLITORE et al.

2 20080030078 P008-02-07 WHITTED et al.

3 20100211810 P010-08-19 FACHO, Carl Edvard Martin

4 20100328849 P010-12-30 EFWING et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142

Filing Date 2019-07-29
First Named Inventor ’ Michael T. McNamara
Art Unit | T8A
Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON

5 0110238342 P011-09-29 PFEIFFER, Clemens
6 70120000121 012-01-05 SWANN, James J.

7 0120300524 P012-11-29 FORNAGE et al.

8 70130006401 P013-01-03 SHAN, Xinxin

9 20130063991 P013-03-14 KIAO et al.

10 0130187464 P013-07-25 BMITH et al.

11 20130306276 P013-11-21 PDUCHESNEAU, David D.
12 0140137468 P014-05-22 CHING, Gregory M.
13 20150155712 015-06-04 MONDAL, Subrata K.
14 0150229227 P015-08-13 AELOIZA et al.

15 720160198656 P016-07-14 McNAMARA et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142
Filing Date 2019-07-29
First Named Inventor ’ Michael T. McNamara
Art Unit | T8A
Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON

16 0160212954 P016-07-28 ARGENTO, Onofrio
17 20160324077 P016-11-10 FRANTZEN et al.
18 0170104336 P017-04-13 FIBSAT et al.

19 20090055665 P009-02-26 JMAGLIONE et al.
20 20120072745 012-03-22 AHLUWALIA et al.
21 0130086404 P013-04-04 SANKAR et al.

22 20140379156 P014-12-25 KAMEL et al.

23 0180144414 P018-05-24 | EE et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Abplicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
VHEJIANG UNIVERSITY .
1 1103163904 N A 2013-06-19 5F TECHNOLOGY* English Abstract
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16525142

Filing Date 2019-07-29

First Named Inventor ’ Michael T. McNamara

Art Unit | TBA

Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON

PDOKUZ EYLUL
P015/199629 (0] 2015-12-30  [UNIVERSITESI
REKTORLUGU*

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Examiner| Cite
Initials* | No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Ts

BIRD et al_, "Wind and Solar Energy Curtailment: Experience and Practices in the United States,” NREL, Technical
Report NREL/TP-6A20-60983, March 2014, 58 pages*

FPEX Spot, "How They Occur, What They Mean," https://www _epexspot.com/en/company-info/

2 pasics_of_the_power_market/negative_prices, 2018, 2 pages*
NTERNATIONAL SEARCHING AUTHORITY, International Search Repert and Written Opinion, mailed on 31 May
3 018, issued in connection with International Patent Application No. PCT/US2018/017950, filed on 13 February 2018,
5 pages*
INTERNATIONAL SEARCHING AUTHORITY, International Search Report and Written Opinion, mailed on 30 April
4 018, issued in connection with International Patent Application No. PCT/US2018/017955, filed on 13 February 2018,
P2 pages*
5 BOLUNA, Powering the Blockchain, August 2018, Verison 1.1, 29 pages*

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature /RANODHI SERRAO/ Date Considered ‘ 02/10/2021

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if hot in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor ’ Michael T. McNamara

STATEMENT BY APPLICANT

N Art Unit | T8A
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ TBA

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alexander D. Georges/ Date (YYYY-MM-DD) 2019-07-30

Name/Print Alexander D. Georges Registration Number |70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negoftiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Confirmation No. 7602

Substitute for form 1449/PTO Complete if Known
Application Number 16/525142
Filing D _20.
INFORMATION DISCLOSURE e
; Mi el T.
STATEMENT BY APPLICANT A Uni 44
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_Sheet | 1 [ of | 3 Attorney Docket Number — [84008-321859 (18-1490-CON)

U. S. PATENT DOCUMENTS

Examiner Cite D Numb Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! ocument Number MM-DD-YYYY Applicant of Gited Document Relevant Passages or Relevant
Figures Appear

Number-Kind Code? <

001 US-9994118 06-12-2018 WILLIAMS; Nate et al.
002 US-20020158749 10-31-2002 IKEDA; Masakazu et al.
003 US-20100280675 11-04-2010 TATE, Jr.; Edward D. et al.

FOREIGN PATENT DOCUMENTS

Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* . Date Applicant of Cited Document Where Relevant Passages
,3261 MM-DD-YYYY Or Relevant Figures Appear T6

Country Gode* Number*Kind Code® (if known)

None

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in confom]ance with MPEP 609. Draw line through citation if not in confgrmance and not

considered. Include copy of this form with next ?ommunication to applicant. Applicant’s unique citation designation number (optional).4 See Kinds Codes of USPTO Patent
Documents at s, .90y or MPEP 901.04. Enter Office that issued the document, by the two-letter ccﬁ)de (WIPQO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. 6Applicanl is to place a check mark here if English language Translation is attached.
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Confirmation No. 7602

Substitute for form 1449/PTO Complete if Known
Application Number 16/525142
Filing D 29-
INFORMATION DISCLOSURE e
; Michael T.
STATEMENT BY APPLICANT AU i
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_Sheet | 2 | of | 3 Attorney Docket Number —|84008-321859 (18-1490-CON)
NON-PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No." the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.
001 Non-Final Office Action mailed 04 February 2021 on for U.S. Patent Application No. 16/284,610, O
filed on 25 February 2019, 9 pages.
002 Non-Final Office Action mailed 12 February 2021 on for U.S. Patent Application No.16/528,348, O
filed on 31 July 2019, 25 pages.
003 Notice of Allowance mailed 08 February 2021 on for U.S. Patent Application No. 16/132,062, O
filed on 14 September 2018, 21 pages.
004 Notice of Allowance mailed 08 February 2021 on for U.S. Patent Application No. 16/803,109, o
filed on 27 February 2020, 29 pages.
005 Notice of Allowance mailed 08 February 2021 on for U.S. Patent Application No. 16/834,987, O
filed on 30 March 2020, 180 pages.
006 Notice of Allowance mailed 13 January 2021 on for U.S. Patent Application No. 16/175246, filed O
on 30 October 2018, 5 pages.
007 Notice of Allowance mailed 25 January 2021 on for U.S. Patent Application No. 16/132,098, 0
filed on 14 September 2018, 5 pages.
008 Notice of Allowance mailed 25 January 2021 on for U.S. Patent Application No. 16/702,894, 0
filed on 04 December 2019, 24 pages.
009 Notice of Allowance mailed 27 January 2021 on for U.S. Patent Application No. 16/132,092, O
filed on 14 September 2018, 8 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached.
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Confirmation No. 7602

Substitute for form 1449/PTO

Complete if Known

Application Number 16/525142
INFORMATION DISCLOSURE R
; Michael T.
STATEMENT BY APPLICANT A Uni 44
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_ Sheet | 3 [ of | 3 Attorney Docket Number — [84008-321859 (18-1490-CON)

OR

the form of the signature.

] See attached certification statement.

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

] A certification statement is not submitted herewith.

SIGNATURE

That each item of information contained in the information disclosure statement was first cited in any
[1 communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
[] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

X Please charge any required fees or credit any overpayments in connection with this communication to
Deposit Account No. 12-0913.

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for

Signature

/Kurt W. Rohde/

Date (YYYY-MM-DD)

February 23, 2021

Name/Print

Kurt W. Rohde

Registration Number

62923
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Electronic Acknowledgement Receipt
EFS ID: 41993939
Application Number: 16525142
International Application Number:
Confirmation Number: 7602
Title of Invention: Managing Queue Distribution between Critical Datacenter and Flexible
Datacenter
First Named Inventor/Applicant Name: Michael T. McNamara
Customer Number: 23644
Filer: Kurt William Rohde/Melissa Mattio
Filer Authorized By: Kurt William Rohde
Attorney Docket Number: 84008-321859
Receipt Date: 23-FEB-2021
Filing Date: 29-JUL-2019
Time Stamp: 11:46:47

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

294890
1 Non Patent Literature NFOA_US1 1623:456;3]:—04&&02 no 9
- ) 3ed1327c9058d57b2d 1cf19601716413836)

Warnings:
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Information:

1027161
2 Non Patent Literature NFOA_US1 165E2|:85343f_1 2Feb202 no 25
- p 92a286. b8433e7a3ad36d98a43das2]|
d1b9b
Warnings:
Information:
925605
3 Non Patent Literature NOA_US161:E§)62d_f08Feb2021 no 21
- ) p 002d4f5ece49626dc7db0bedb366eca891e]
35¢55
Warnings:
Information:
1470280
4 Non Patent Literature NOA—USMSEI':’;OZ?OSFEMON no 29
- . p 870c1d7f4c02cc56528ec3bf85af08cb9d52
476c
Warnings:
Information:
7491065
5 Non Patent Literature NOA—USMSE?S%Z—fOSFebZON no 180
- ) p 02c6ef927a29064a05ec403edd 1379d74b8|
78fba
Warnings:
Information:
353441
6 Non Patent Literature NOA—US};161752§6F§1 3;?n2021_ no 5
pages_ p 85791b66774f61bed00d 17ce66288c2ba32)
01b22
Warnings:
Information:
1182808
7 Non Patent Literature NOA—U?M3202?:525;?n2021— no 5
p39957 p 0d543001d948286fd228bed376ef5h19830)
56d16
Warnings:
Information:
1101920
8 Non Patent Literature NOA—US167?5;39‘;?2&3”2021— no 24
: p 98815c94477deS56b7936ea8a09fe46deffaal
e76b
Warnings:
Information:
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1536378

9 Non Patent Literature NOA_US16132092_27Jan2021 | o 8
8pages_EFS.pdf

5d57b84b5c301771159c35d683a450d4 1

Warnings:
Information:
40703
10 Information Disclosure Statement (IDS) [ 321859_18-1490-CON_Supp- no 3
Form (SB08) IDS_210223.pdf e

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes){ 15424251

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Application Number

16/525,142

Filing Date

07-29-2019

First Named Inventor

MCNAMARA; Michael T.

Art Unit 2444
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_Sheet | 1 [ of | 5 Attorney Docket Number —[84008-321859

U. S. PATENT DOCUMENTS
Examiner Cite Publication Date Name of Patentee or Pages, Columns, Lines,
Initials™ No.! Document Number MM-DD-YYYY Applicant of Cited Document Where
Relevant Passages or
Number-Kind Code? {krn Figuqu:;exsgéar

001 US-10608433 03-31-2020 McNAMARA; Michael T. et al.

002 US-10618427 04-14-2020 McNAMARA; Michael T. et al.

003 US-10637353 04-28-2020 OHYAMA,; Soichiro et al.

004 US-20090078401 03-26-2009 CICHANOWICZ; J. Edward

005 US-20100235004 09-16-2010 THIND; Deepinder Singh

006 US-20120306271 12-06-2012 KURIYAMA; Hiroshi

007 US-20150012113 01-08-2015 CELEBI; Dogan

008 US-20150288183 10-08-2015 VILLANUEVA, et al.

009 US-20150372538 12-24-2015 SIEGLER; John J. et al.

010 US-20160006066 01-07-2016 ROBERTSON; John S.

011 Us-20160011617 01-14-2016 LIU; Jie et al.

012 US-20160043552 02-11-2016 VILLANUEVA, Jr. et al.

013 US-20160126783 05-05-2016 CHENG; Win Sheng et al.

014 US-20200073466 03-05-2020 WALSH; Sean

FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* . Date Applicant of Cited Document Where Relevant Passages
ﬁgﬁ MM-DD-YYYY Or Relevant Figures Appear T6
Country Gode®Number*Kind Code® (it known)
None

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in confom]ance with MPEP 609. Draw line through citation if not in confgrmance and not

considered. Include copy of this form with next communication to applicant.

Applicant’s unigue citation designation number (optional).

See Kinds Codes of USPTO Patent

3 4
Documents at shww.tisig.goy_or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). For Japanese patent documents, the

indication of the year of the reign of the Emperor 5must precede the serial number of the patent document. 5Kind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached.
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Substitute for form 1449/PTO

Complete if Known

A.p.plication Number 16/525,142
INFORMATION DISCLOSURE N
STATEMENT BY APPLICANT T S e

(Use as many sheets as necessary)

Examiner Name

FOLLANSBEE, JOHN A

\_Sheet | 2 [ of | 5 Attorney Docket Number —[84008-321859
NON-PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No." the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.
001 Advisory Action mailed on 13 November 2020 for U.S. Patent Application No. 16/529,360, filed O
on 01 August 2019, 182 pages.
002 Advisory Action mailed on 22 October 2020 for U.S. Patent Application No. 16/528,348, filed on O
31 July 2019, 3 pages.
003 Bakar.N et al., "Microgrid and Load Shedding Scheme During Islanded Mode: a Review,"
Elsevier, May 26, 2020, Vol. 71, pp. 161-169. O
https://www.sciencedirect.com/science/article/pii/'S1364032116311030.
004 Choi.Y et al., "Optimal Load Shedding for Maximizing Satisfaction in an Islanded Microgrid," O
Energies, 2017, Vol. 10, pp.45. doi: 10.3390/en10010045.
005 Final Office Action mailed 23 July 2020 on for U.S. Patent Application No. 16/132,062, filed on O
14 September 2018, 26 pages.
006 Final Office Action mailed on 19 May 2020 for U.S. Patent Application No. 16/809,111, filed on 0
04 March 2020, 36 pages.
007 Final Office Action mailed on 03 June 2020 for U.S.Patent Application No. 16/528,348, filed on 0
31 July 2019, 33 pages.
008 Final Office Action mailed on 28 May 2020 for U.S. Patent Application No. 16/132,098, filed on O
14 September 2018, 24 pages.
009 Final Office Action mailed on 29 July 2020 for U.S. Patent Application No. 16/132,092, filed on O
14 September 2018, 5 pages.
010 Gao.H et al., "Dynamic Load Shedding for an Islanded Microgrid With Limited Generation
Resources," IET Generation, Transmission & Distribution, September 2016, Vol. 10(12), pp. a
2953-2961. doi: 10.1049/iet-gtd.2015.1452.
011 International Search Report and Written Opinion of PCT Application No. PCT/US2020/044536, =
mailed on 26 August 2020, 24 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language

Translation is attached.
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Application Number 16/525,142
Filing D: 20
INFORMATION DISCLOSURE LN T R—
; Michael T.
STATEMENT BY APPLICANT AU i
(Use as many sheets as necessary) -
Examiner Name FOLLANSBEE, JOHN A
\_ Sheet | 3 [ of | 5 Attorney Docket Number —[84008-321859
NON-PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No.! the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s},publisher, city and/or country where published.
012 International Search Report and Written Opinion of PCT Application No. PCT/US2020/044539, 0
mailed on 26 August 2020, 7 pages.
013 JOHN, "Stem and CPower to Combine Behind-the-Meter Batteries and Demand Response," 0
Energy Storage, August 08, 2017, 1 page.
014 Lim.Y et al., "Distributed Load-shedding System for Agent-based Autonomous Microgrid O
Operations," Energies, 2014, Vol. 7(1), pp. 385-401. doi: 10.3390/en7010385.
015 Liu.W et al., "Improved Average Consensus Algorithm Based Distributed Cost Optimization for
Loading Shedding of Autonomous Microgrids,"International Journal of Electrical Power & O
Energy Systems, December 2015, Vol. 73, pp. 89-96. doi: 10.1016/j.ijepes.2015.04.006.
016 Mousavizadeh.S et al., "A Linear Two-stage Method for Resiliency Analysis in Distribution
Systems Considering Renewable Energy and Demand Response Resources," Elsevier, 2017, a
pp. 443-460. doi: 10.1016/j.apenergy.2017.11.067.
017 | Non-Final Office Action mailed on 12 June 2020 for U.S. Patent Application No. 16/803,109, 0
filed on 27 December 2020, 31 pages.
018 Non-Final Office Action mailed 14 May 2020 on for U.S. Patent Application No. 16/834,987, filed 0
on 30 March 2020, 30 pages.
019 Notice of Allowance mailed 13 October 2020 on for U.S. Patent Application No. 16/132,098, O
filed on 14 September 2018, 5 pages.
020 Notice of Allowance mailed 12 June 2020 on for U.S. Patent Application No. 16/834,987, filed O
on 30 March 2020, 9 pages.
021 Notice of Allowance mailed 17 September 2020 on for U.S. Patent Application No. 16/175,246, 0
filed on 30 October 2018, 5 pages.
022 Notice of Allowance mailed 19 November 2020 on for U.S. Patent Application No. 16/132,062, O
filed on 14 September 2018, 7 pages.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached.
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NON-PATENT LITERATURE DOCUMENTS

Examiner
Initials™

Cite
No.'

Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue
number(s},publisher, city and/or country where published.

T2

023

Notice of Allowance mailed 29 July 2020 on for U.S. Patent Application No. 16/132,011, filed on
14 September 2018, 5 pages.

024

Notice of Allowance mailed 29 October 2020 on for U.S. Patent Application No. 16/132,092,
filed on 14 September 2018, 8 pages.

025

Pashajavid.E et al., "A Multimode Supervisory Control Scheme for Coupling Remote Droop-
Regulated Microgrids," IEEE Transactions on Smart Grid, May 26, 2020, Vol. 9(5), pp. 5381-
5392. https://ieeexplore.ieee.org/abstract/document/7888570/.

026

Pashajavid.E et al., "Frequency Support for Remote Microgrid Systems With Intermittent
Distributed Energy Resources-A Two-level Hierarchical Strategy," IEEE Systems Journal, May
26, 2020, Vol. 12(3), pp. 2760-2771. https://ieeexplore.ieee.org/abstract/document/7862156/.

027

Rudez.U and Mihalic.R, "Predictive Underfrequency Load Shedding Scheme for Islanded Power
Systems With Renewable Generation," Electric Power Systems Research, May 2015, Vol. 126,
pp. 21-28. doi: 10.1016/j.epsr.2015.04.017.

WILSON, Joseph Nathanael, "A Utility-Scale Deployment Project of Behind-the-Meter Energy
Storage for Use in Ancillary Services, Energy Resiliency, Grid Infrastructure Investment
Deferment, and Demand-Response Integration," Portland State University, 2016, 154 pages.

028

Xu.Q et al., "Distributed Load Shedding for Microgrid With Compensation Support via Wireless
Network," IET Generation, Transmission & Distribution, May 2018, Vol. 12(9), pp. 2006-2018.
doi: 10.1049/iet-gtd.2017.1029.

029

Zhou.Q et al., "Two-Stage Load Shedding for Secondary Control in Hierarchical Operation of
Islanded Microgrids," IEEE Transactions on Smart Grid, May 2019, Vol. 10(3), pp. 3103-3111.
doi: 10.1109/TSG.2018.2817738.

Examiner
Signature

Date
Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’'s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
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the form of the signature.

] See attached certification statement.

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

] A certification statement is not submitted herewith.

SIGNATURE

That each item of information contained in the information disclosure statement was first cited in any
[1 communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
[] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

X Please charge any required fees or credit any overpayments in connection with this communication to
Deposit Account No. 12-0913.

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for

Signature

/Kurt W. Rohde/

Date (YYYY-MM-DD)

December 17, 2020

Name/Print

Kurt W. Rohde

Registration Number

62923

Ex.1002 /Page 537 of 767
Cholla Energy LLC & OBM, Inc.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: PCT

KURT W. ROHDE

BARNES & THORNBURG LLP NOTIFICATION OF TRANSMITTAL OF THE

P.O. BOX 2786 INTERNATIONAL SEARCH REPORT AND THE
e WRITTEN OPINION OF THE INTERNATIONAL

CHICAGO, ILLINOIS 60690-2786

UNITED STATES OF AMERICA SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Datc of mailing
(day/month/year) 2 6 A U G 2020
Applicant's or agent's file reference FOR FURTHER
84008-323765 ACTION See paragraphs 1 and 4 below
International application No. International filing date
PCT/US2020/044536 (day/month/year) 31 July 2020 (31.07.2020)
Applicant

LANCIUM LLC

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the intemational
search report.

How? Directly to the International Bureau preferably through ePCT, or on paper to: The International Bureau of WIPO,
34 chemin des Colombettes, 1211 Geneva 20, Switzerland (Facsimile No.: +41 22 338 82 70)

For more detailed instructions, see the PCT Applicant’s Guide, International Phase, paragraphs 9.004 — 9.011.

2, [:] The applicant is hereby notified that no international search report wiil be established and that the declaration under Article
17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

D the protest together with the decision thereon has been transmitted to the International Bureau together with any request
to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Searching
Authority to the International Bureau. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination
report has been or is to be established.
Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, scc www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guidc, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international search be
carried out by a differcnt International Scarching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT 4pplicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer
COMMISSIONER FOR PATENTS MAIL STOP PCT,
ATTN: ISA/US P.O. BOX 1450 ALEXANDRIA, VA HARRY C. KIM
22313-1450, UNITED STATES OF AMERICA

Facsimile No. (571)273-8300 Telephone No. 571-272-4300

Form PCT/ISA/220 (revised January 2019)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
84008-323765 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2020/044536 31 July 2020 (31.07.2020) 01 August 2019 (01.08.2019)
Applicant

LANCIUM LLC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of _ 3 sheets.

l___l It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

I:I a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. l:l Certain claims were found unsearchable (see Box No. II).
3. [:I Unity of invention is lacking (see Box No. 1II).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _ 1
[:] as suggested by the applicant.
as sclected by this Authority, because the applicant failed to suggest a figure.
I:I as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2020/044536

A CLASSIFICATION OF SUBJECT MATTER

IPC: H02J 13/00; GO5B 19/042
CPC: H02J 13/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CPC: H02J 13/00; GO5B 19/042, 2219/2639

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EAST: US-PGPUB: USPAT:; Search Terms: behind, meter, BTM, control$4, computer$3, processor, master, critical, deferrable,
excess$4, surplus, reduc$8, power, energy, availability, devices, shar$3, shed$4, increas$3, decreas$3, servers, scada, remote,
manag$3, direct$3, control$3, adjust$3, computers, farm, multiple, numerous, plurality, racks, ramp$3, up, down, usage,
consumption, consum$4, sets, groups, pairs, time, period, deadline, schedul$3, expiration, completion, boot, hash, card, function,
rate, memory

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages ' Relevant to claim No.

US 2015/012113 A1 (RAMAMURTHY ET AL.) 30 April 2015 (30.04.2015),,
Y entire document. 1-30

US 2019/0280521 Al (LUNDSTROM ET AL.) 12 September 2019 (12.09.2019) ,
Y,P entire document. 1-30

US 2018/0366978 Al (MATAN ET AL.) 20 December 2018 (20.12.2018),
Y entire document. 2, 5-7 and 24-26

US 2002/0072868 A1 (BARTONE ET AL.) 13 June 2002 (13.06.2002) ,
Y entire document. 8-14, 16-19 and 27-30

US 2017/0261949 Al (HOFFMANN ET AL.) 14 September 2017 (14.09.2017) ,
Y entire document. 10

US 2006/0161765 A1 (CROMER ET AL.) 20 July 2006 (20.07.2006) ,
Y entire document. 17

Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: «T" latcr document published after the international filing datc or priority
. I . date and not in conflict with the application but cited to understand
“A” document de_ﬁmng the general state of the art which is not considered the principle or theory underlying tlae invention
to be of particular relevance N . . .
o . . . . . - «x» document of particular relevance; the claimed invention cannot be
D” document cited by the applicant in the international application considered novel or cannot be considered to involve an inventive step
wg"  carlicr application or patent but published on or after the intcrnational when the document is taken alone

filing datc «y" document of particular relevance; the claimed invention cannot be

«1»  document which may throw doubts on priority claim(s) or which is considered to involve an inventive stcp when the dOCU"!e"’“, is
cited to cstablish the publication datc of another citation or other combined with one or more other such documents, such combination

special reason (as specified) being obvious to a person skilled in the art
«o" document referring to an oral disclosure, use, exhibition or other “&” document member of the same patent family
means

«p»  document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the intemational search report
18 August 2020 (18.08.2020) 2 6 A U G 2020
Name and mailing address of the ISA/US Authorized officer
COMMISSIONER FOR PATENTS MAIL STOP PCT,
ATTN: ISA/US P.O. BOX 1450 ALEXANDRIA, VA HARRY C. KIM
22313-1450, UNITED STATES OF AMERICA
Facsimile No. (571)273-8300 Telephone No. 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2020/044536

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2003/0074464 A1 (BOHRER ET AL.) 17 April 2003 (17.04.2003) ,
Y entire document. 18 and 28

US 201370227139 Al (SUFFLING) 29 August 2013 (29.08.2013) ,
Y entire document. 19

KR 20090012523 A (CHUNG ET AL.) 04 February 2009 (04.02.2009) ,
Y entire document. 19

US 2016/0170469 A1 (SEHGAL ET AL.) 16 June 2016 (16.06.2016) ,
Y entire document. 27

Form PCT/ISA/210 (second sheet) (July 2019)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

PCT

KURT W. ROHDE

BARNES & THORNBURG LLP
WRITTEN OPINION OF THE

P.O. BOX 2786

CHICAGO, ILLINOIS 60690-2786 INTERNATIONAL SEARCHING AUTHORITY

UNITED STATES OF AMERICA

(PCT Rule 43bis.1)

Date of maili
(Zai/;::n;:j;t/l;cgar) 2 6 A U G 2020

Applicant's or agent's file reference FOR FURTHER ACTION
84008-323765 See paragraph 2 below
International application No. International filing date (day/month/yvear) Priority date (day/month/year)
PCT/US2020/044536 31 July 2020 (31.07.2020) 01 August 2019 (01.08.2019)

International Patent Classification (IPC) or both national classification and IPC

IPC: H02J 13/00; GOSB 19/042
CPC: H02J 13/00

Applicant

LANCIUM LLC

L

This opinion contains indications relating to the following items:
Box No.
D Box No. II Priority

r_—l Box No.III  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
D Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to noveity, inventive step and industrial applicability;
citations and explanations supporting such statement

D Box No. VI Certain documents cited
D Box No. VII  Certain defects in the international application

—

Basis of the opinion

D Box No. VIII  Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer

COMMISSIONER FOR PATENTS

MAIL STOP PCT, ATTN: ISA/US 18 August 2020 (18.08.2020)

P.0. BOX 1450 ALEXANDRIA, VA HARRY C. KIM
22313-1450, UNITED STATES OF
AMERICA

Facsimile No. (571)273-8300 Telephone No. 571-272-4300

Form PCT/ISA/237 (Cover sheet) (revised January 2019)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2020/044536
Box No. I Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

I—_—I a translation of the international application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(b)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. L__] furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. EI furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (revised January 2019)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2020/044536

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;’

Box No. V : R .
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-30 YES
Claims NONE NO

Inventive step (IS) Claims 1-30 YES
Claims NONE NO

Industrial applicability (1A) Claims 1-30 YES
Claims NONE NO

2. Citations and explanations :

——emeees EXPLANATION —=—-eeeeee

Claim(s) 1-30 meet the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or
fairly suggest the claimed invention.

Claim(s) 1-30 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because
the subject matter claimed can be made or used in industry.

Form PCT/ISA/237 (Box No. V) (revised January 2019)
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Pudlication Number KR 2009-C512523 A
FUBLISHED ON 4-Feb-200%

Agpplication Numbsy: KR 2007-0076425 A
FILED ON 30-Jul-2007

A dynamic hashing based load balancing system and its rmethod (Eaglish)
S5 sy vistol Bat gah Alad 8 1 gEl (Korean)

2

Biventon ‘Ciassifcations

Abstract (English)

The present invention has been made to solve the techaical probiem of the hashing algorithm of the cohventional [oad balancer, ans itis a session-hased
aigorithin while taking infinite sessicn processing capacity and high-speed processing spsed with only a small amount of memory designaied as an advantage
of the hashing algotithm, As the hashing vaiue §s changed dus to the sophistication of Inad batancing 2ad the redistribution when the servar is added / deleted
or the server is overioaded, the probiem of not guaranteeing ibe connectivity between the user and the server and ihe probiem of degracing the caching effect
are solved The present invention refatss ¢ 3 load balancing sysizm based on dynamic hashing that provides high perormance even in @ smal system having
a low specification.

The present inventicn is insialled in font of the sarvers for load balancing to recsive the request of the user 181 o the server and dalivers o the server The
systemn has more hashing values than the number of servers: The hashing vaiue 15 propeity disiibuted 10 each servern Calculztes a hashing valus using some
iniormation of the user 131's requasi: Sends a request of the user 101 to a server having the corresponding hashing value: Load dalancing is performed by
ailocating a portion of the hashing vaiue of each server o the added server when he server is added; Distributes e hashing vaive of the server o other
servers when the server is deieted / faited; If excessive requesis are concenirated on one ssiver, some of the hashing vaiues are moved o other servers o
balance the load appropriately: I excessive load Is concantates ¢n a pasicutar hashing vale, it b then distibuted smong multipls servers; Such a series of
tasks are processed at a time interval by scheculing sc ihat the reguest of the user 101 is naturaliy passed from the server having the hashing value 10 the
ather server: For the purpose of sticking between the request of the user 101 and the server. the session of the user 101 is identified for the hashing value
passed to another server, and the connection batwaen the user 101 request and the server is maintained for a predetermined time. A system that includes
applying hashing pased ivad balancing nnly for new sessions.

A sysiem and a mathod for di uting load based on dyaamic hashing to improve cacting effect are provided to guaranize connectivity between & user and a
server, and improve the caching effect by using ingenious ioad disifbution, and changing a hashing function in adaition, removal, ang cverlead of the server. A
hashing value extractor(420} caiculates & hash valug from infformation by a user request. A hashing able{430) moves the hashing value to changs a server
ailocated when the server is added, ramoved, failed, or overicaded. A hashing value movementi inforrnation 12ole(449) stores contextual information, such as
tashing valus moeving time:, session recording time. and overfoad state information for the has
table(450) stores session information for the user request ior a predetermirnied time. A luad distribuiion controlling and failure monitoring unit{4 10} inciudes a
funiction for exchuiing the seiver from candidates when a failure ocouws in the server by perisdicatly checking the state of the servers.
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Dynamic Hashing based Load Balancing System and its Method

Z

Tive present invention redates o a hashing-based load balancer, and more particulady, to fine-tune load balancing, wiich is an advariage of
session-based algorithms. while maintaining low memory zation. infinite sassicn processing capacity, and high throughput. When adding
/ deieting / overloading servers and seivers, changes in hashing function ensures connectivity between users and servers and improves
caching effects. Therefore, it provides an efficient ioad balancer through a simple load balancing aigorithm. A dynamic hashing based lcad
halancing systern ang method iherecf are provided.

in generai, there are Layer 4 methods for load balancing based on IP addresses and poris, and Layer 7 methods for ioad balancing
adddresses using idendifiers in applicatons such as HTTP URLs and cookies. Regardless of which infermation is used as the address, ail the
ioad balancers use the same load halancing aigorithm. Repraesentative techniques inciude round-robin, least connection, load baiancing
hased on response time, load balancing using server status of lcad information. Use thern,

1 is a block diagram illusirating a genera: situaiion in wh:ch a convenfionai ioad dalancer is used. In generai, 10ad balancing techniques are
a technique for properiy distributing connections batween a request of a user 101 or a user 101 and servers 1, 2, 3, (104, 105, and 106} fo a
server. Uniis are called sessions or conneactions. Since these algorithims allaoale and use a certain amouni of memory per sessicn in the
load paiancer, the number of sessions increases when the request of the user 101 or the user 101 increases, and the mamory usage of the
ioad baiancer increases proportionally. In arder to find a session at high spzed, we introduce a hashing techniGue o find a session.

Howevar, his session-based load balancing method finds infinite sessions within a finite hashing table. When e number of sessions
increases due tc many users 101, the search fime increases in proportion io the oad baiancer processing speed. The disadvantage is that
imit is proportional to the size of the finite memory.

on, the load haiancers 103 together with the ioad distribuiion beiween the servers 1, 2, 3 {104, 105, 108) if the user D1 connaction
or identification information canniol be shared between the application servers 1, 2, 3 (104, 105, 106). The stickiness between the user 101
and the servers 1, 2, 3 (104, 105, 106) raust be maintained. In this case, when the user 101 attempis 10 access the server or requesis
information from: the user 101 side, his identification information should be attached and sent, and the load valancer 103 shouid keep the
identiiication information for a certain time, and within a ceriain fime. When a requesi willt the ideniification inforaaiion comes in, it must be
delivered to thie same server. If connectivity is not guaranteed in such a situation, a problem arises in that the applicaton cannot pe used
normaiiy. This is one of the reasons why 3ession-nased ioad balancing algorithms are often used.

The hashing algorithin, which does not belong {o the session-pasad ivad balancing algorithm, uses a hashing function pased on the number
of load balancing target servers. Insiead of recording a session, #he nashing algorithn judges ihe value from the hashing functon as the
load baiancing result and requests the user 101 to the server. To pass. In the ahove method, the requast of the user 101 and the user 101
is converied into a hashing value through a hashing function of information such as a source (P address, a source P address and a port, an
HTTP coukie. a URL, and a URL To select the server.

For exampie, a conventonai server load batancing method using a hashing algorithm will be described.

Suppose there are six servers in a server group, server 0, server 1, .. server 5. Modulo 6 is appiied to the source |P address value in the
users request packet, and the corresponding server is determined by the resuit vaiue (0 ~ 5),

Since the hashing-based ioad balancing algorithm uses a hashing function unlike the session-based ioad balancing aigerithm, it does not
consider the ioad information of the server at all and does not allocate a session for each of the user 101 and the request of the user 101,
Even if the number of requests of the user 101 or the user 101 increases, there is no increass in the memory in the load baiancer, and thus
thare is an advantage that the user 101 or the user 101 may process mquasts indeiiniisly,

in addision, since the request of the user 101 or the user 101 is fransmitted oniy 1o @ specific server, the connection security and the caching
effeci of the server may be increased.

However, since the servers 104, 195, and 106 are determined by the hashing vaiue. the load distribution is not sophisticated, and when the
input value of the hashing funciion uses only the sowce iP address, the proxy or source network address transiation (SNAT) is used. The
requesis of the users 101 who came through are seen as c¢ne user 101 and e vad is concentrated on a specific server. in additon, when
a server add / delete / failure oceurs, he algorithm using the hashing function based on the number of servers changes the hashing function
due 0 the change in the number of availabie servers, resuiting in a change in the connecton between the user's requasi and the server. As
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a reault, there is a progiem in that it does not guarantee the stickiness between e user 101 or the user 101 and the server, which may
nave a problem that the connection is disconnected or the application malfunctions according 1o the charactenstics of the server application.

When using a hashing-based algoritiim, even if any server in ihe server group hecomes overloaded and needs te reiocate some of the
sessions hat ihe server was in charge 16 anothar server, the request of the user 101 or the user 101 describec above. There is a problem
that does not guaranites the stickiness vetween the server and the server,

In the existing hashing-based load balancing aigorithm, if ihe number of availabie servers in the server group is changed, the hashing
function is changed to break the sickness between the user and the server. The situation in which the number of servers changes is largety
divided into three. A situgiion where a faiiure occurs in a server, the average server ioad in the senver group is oo low, or the senveris
deleted when the server is down for maintenance server purposes, and the server load in the server group is too high. . Another situation
where ine number of servers remains unchanged, but stickiness is broken, can occur when a particliar server in 3 server group Is 100 heavy
to redistribute user requests to other servers. In any of the above situations, if any server fails, connection security cannot be maintained
even it a session-based load haiancing algorithim is useds,

Hasning based load balancing ‘echniques are known in the art. For example, since the patent specification relating to the overload contro:
methnd and apparatus of the load balancing systern of Patent No. 07 13625 regisiered on Agiil 25, 2007 is also described, a detadied
description of the hashing-based load batancing technigue is omitied here.

SUMMARY OF THE INVENTION The prasent invention has been made (o solve the above-mentioned problerns of the prior art, and an
object of the present invention is to provide a method of session-based algorithms while maintaining low memory ulilizaton, infinite session
processing capability, and high processing speed. Itis a dynzamic hashing-dased load b xing System th araniees connectvity
between users and servars and improves caching effect due to tha sophistication of load balancing and changes in the hashing function
during server addition 7 deletion / overioad.

Another cpject of the present invention is to provide a load balancing system based on a dynamic hashing that provides an efficient load
palanuer through & sirmgle load balancing aigorithm, thereby providing a high performance function evern in & s wystern.

it is stili another object of the present invention io maintain the low memory utilization, infinite session processing capability, and high
pracessing speed of the hashing aigorithrn, while e ioad balancing saphistication and server addition ¢ deletion / overload are advardages
of the session-based algorithm. It is fo provide a load balancing method based on dynamic hashing that guarantess connectivily betweaen
user and server and improves caching effect by changing hashing function.

it is stil: another object of the presentinvention o provide an eificient load batancer through a si inad batancing algorithm. thereby
providing a load balancing method based on dynarnic hashing that provides high perfermance fo a siall system.

Dynamic hashing-based load balancing sysiem of the prasant invention for achieving ihe above objeci is a hashing-based ioad balancer
that distribules the user's request io the server groups, and calculates any information in the user's request as a hashing value Hashing
value exiractor; A hasning table for selecting a processable server using the calculated hashing value, ang moving the hashing value t0
change a server assigned at the time of addition / deietion / fault / overioad of the server; in order to dynarmically change the connection
netweaen nashing value and server while guaranieeing connectlivity helween user request and server when adding / deleling server or
specific server overioad, hashing time movement ime, session recording time and overioad status inforrnation about hashing va!
hashing value movement information tabie containing situation information in which the hashing vaiue can move; A session table capabte of
recording session information about a user request for a predetermined time in order to smoothly move the hashing value when the server
is added / deieted or overnoaded: A ioad hat includes a functon of exciuding a server from candidaies when a faiiure occurs by periodicai
checking the status of the servers while selecting one of a plurality of target sarvers 1o which a user request is delivered w using the
table information or updating the tavie ininrmaton. Itis characterized by consisting of distrivuted control ang fault monitering unit.

in the dynamic hashing-based ioad halancing systern of the present invention, the hashing value extractor may also use any part of the
information in the user request informaiion io calculate e nashing value; This iniomnation is characterized by the use of I addresses, TGP
/ UDP ports, cockies included in HTTP, URLs, URis, and any other information in packets.

in the dynamic hasning-based ioad balancing systern of the present inveniion, the load balancing conirol and iault monitoring unit eveniy
distributes the hashing value processed by the server whien one server in the load balancing server group fails to the remaining ivad
palancing targe: servers. To this eng, the hashing vaitues may be svanly disiributed or the number of nashing values may be evenly
distribuied using the average load information for each hashing value.
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in the load baiancing sysiem based on the dynarnic hashing of the present inveniion, the load balancing control and fault mortitering unit
distripuies the hashing values processed by the sarver evenly 1o the remaining load balancing target servers when one server in the load
batancing senver group is deleted. To this end, the hashing vaius may be evenly distributed or the number of hashing values may be sventy
distributed by using ihe load information average vaiue for each hashing value,

The ivad balancing system hased on the dynamic hashing of the presemt invention may further inciude the ivad balancing control and fauit
monitoring unit to distribute e hashing values processed dy e servers evenly 1o the newly added ssrver whan a new server is acded in
the ioad balanicing server group. The hashing value may be evenly distributed or the number of hashing values may be everly distribuied by
using the ioad informaton average value for the hashing value.

is1 the dynamic hashing-based ioad halancing systern of the present invention, the load balancing conirol and fault moritoring unit may
contnue processing by a speciiic server in the load balancing server group, but the load balancing systern may be in a state excesading a
noinai load. When the first overioad fireshold is exceeded, the load information of the hashing vaiue of the server is usad to disiibuie
hashing values among the smaiier ioads among the servers having a smailer ioad ihan the server,

The dynamic hashing-based load palancing system of the presentinveniion also includes the load baiancing conirol angd fault menitoring
uriil having exceeded the secendary overload trreshald specified in the hashing vaiue movement information table, in which a sgecific
server in the load balancing server group cannot continue i process. In this case, the server finds a hashing value causing the overicad,
and distributes 8 user request to the hashing value to all or srnali lead servers sequentially or through another methed coresponding
thereto.

in ihe dynainic hashing-based ioad balancing methad of the present inverdien, in a hashing-based load baiancer that distri
distributes user requests to server groups, the hashing tabie has more hashing valugs than the number of servers in the has
Hasning in the hashing table withcut changing the size of the nashing value in the server reassignment situation, including the case where
the number of servers to be changed due 1o the failure / deietion / addition of the server or the load redistribution to another server ococurs
whert an arbitrary server is ovadoadad. By dvnamically changing servers to which values ars assigned, the server ray be reassigned
through hashing.

The dynamic hashing-based lead palancing methad of the present invention also has a hashing-tased ioad balancer that distributes and
distribuies user requests to server groups. and has more hashing vaiues than the number of servers in the hashing table. In case cf server
relocation including the case whare the number of servers operating due to the delelion / addition of aritrary senver is changed of the lead
is over-icaded from one server to another server, all hashing values are not moved {0 another server immediaily. It is characierized in that
the hashing-based ioad balancar prevenis e user's request from being disconnected from the seiver by gradually moving the request
hased on a predatermined time so that the existing connecton between the request and the server is not breken.

Tne dynamic hashing-based load balancing meihod of the present invention also has a hashing-based ivad balancer thad distitutes and
distribuies user requests to server groups, and has more hasning vaiues than the number of servers in the hashing table. In the server
rezssigriment siluation, including the case where the number of servers eperating due to the deietion 7 addition ¢f any server is changead or
the server wants fo redistribute the load to another server in case of an overload in any server, the user's request and server The session
table is iemporarily operated for storing and referencing the user's request and connection information with the server undil the hashing
value movernents are completed.

The dynamic hashing-based load balaricing method of the presernt invention also has a hashing-based ivad balancer that distributes and
distribuies user requests 1o servar groups, and nas mare hashing values han the number of servers in the hashing table. in the case of
server relocation including the case where the nurmnbar of servers operating due o the deletion / addition of any server is changed or the
load redistribution to another server is overwheimed by an overioad in a certain server, the movernent o another sarver is required io
ensure ihe user's connectivity. Generate session information on a request of a user who has entered the hashing value for a specifed time
witn respect 1o the determined hashing vaiue, The generated session infonmation is maintained for a predetermined ime,; if the user 1014's
requaest for an existing session i3 received within a certain ime, the session is further raintained for a specified time; Mainiain a connection
with a server for a specifiad time for the session baing held; Forwarding the users request by a hashing method to ihe user's request not
registered in the session within the designated time; The ussr's request in which the session is recorded rmay be delivered to a new server
or another server by a8 hashing method after a certain time.

The dynamic hashing-based load balancing method of the present invention is aiso installed in Font of the servers for load balancing to
receive a users request 1o the server and deliver it to the server; The systern has more hashing values than the nurnber of servers; The
hashing value is properly distributed to each server; Caicuiates a hashing value using some information of the user's request; Forward the
user's request to the server with the corresponging hasning value; Load batancing is performed by allocating a portion of the hasiing vaiug
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of each server to the addad server whern the server is added; Distribules the hashing vaiue of the server o other servers when the server is
deleted / failed; if excessive requesis are concenirated on one server, some of the hashing values are moved o other servers to batance
the joad appropriately; if excessive load is concentrated on a particular hashing vaiue, itis then distibuted among multiple servers; Such a
series of tasks are processed at a time interval by schedul:ing so thai a user's request naturally passes from a server having a hashing vaiue
to another server; it chacks the user's session for the hashing value passed fo other server for the ness potwean the users request
ang ihe server and maintains the conneaction relationship between the user's request and the server for 8 certain period of time. i3
characierized by applving load baiancing.

The dynamic hashing-based lozd dalancing sysiem and method thereof of the present invention are gifferent from the conveniional method
{urbalance of load) in which user requests are distributed unevenly among servers in server addition / deleton / failure / overioad situations.
Evenly distributes requasts between servers (evenly inad). In additicn, dynamic hashing-based ivad balancing system ang ils method are
continyously connected between user request and server regardiess of the situation, unlike the existing method in which a continuous
connection relationship between a user request ang a server cannoi be esiablished in a server add / deiste / fault/ ovedoad siiuation. The
connection is esiablished. .

Hereinafter, the present invention will be described in rore detall with reference o the accompanying drawings.

1 shows a general situation in which a conventional icad balancer 103 is used. When the user 101 requests a web service through the
internei natwark 102, the lead balancer 103 insialled in front of the server 1 104, the servar 2 105, and the sarver 3 106 rmakes the request
most quickiy. The request of the user 101 is sent o the server capable of processing. in this case, when hashing is used in the loag
palancing policy, requasts of the same user 101 may ke mapped 1: 1 1o the same server, For exarogis, if the ssover 1 104 prcesses he
user 101 request 1, the server 1 104, which has processed this. is processed again when the user 101 request | is requested again.

2 is a block giagram illus¥aling a siructure of a conventional hashing-based load balancer 26Q. The conventienal ioad balancer 200 inciuudas
a hashing value exiractor 220, a hashing table 230, a load batancing control and a fauit monitoring unit 210,

Tne hashing value extactor 220 is responsible for caicuiating arbitrary information as a hashing value in a user's request, and the hashing
table 230 is responsible for selecting a server that can be processed using the calculated hashing value. . The ioad balancing control and
fauli monitoring unii 210 selects a targel server (o which & usar request is deliverad fram among several servens using hashing table
information, and periodicaily checks the state of the servers to exclude the server from candidates whan a failure occurs. In charge of the
function.

3 is a block diagram illustrating a conventional hashing-based ioad balancer 220 io process a user's request 310. The lead balancer 320
exfracls a hashing value of 1 from ihe user request 310 information through the nashing value exiractor 321, and finds the server 330 2
assigned o the hashing value 1 in the hashing tabie 322. It sends a raquest 1o the server (330} 2.

4 is a block diagram showing the structure of the ioad balancer 400 based on the dynarmic hashing of the present invention.

The dynamic hashing-based load palancer 4G according to the present. invention ingiudes a hashing vaiug extracior 420, a hashing tadle
430, a hashing value movemant information table 440, a session table 450, a load batancing control and a fauit monitoring unit ( 410).

The hashing vaiue extractor 420 is responsible for calculating arditrary information as a hashing vahie in a usi
table 430 is responsible for selecting a server that can be processed using the calculated hashing value. .

s request, and the hashing

‘The nashing value movement information table 440 is a hashing value movement fime and a session recording tme to dynamicaily changs
the connection relafionship between e hashing value and the server while ensuring connectivity beiween the user request and he server
wihen a server is added / deleted or overloaded. And situation information in which the hashing vaiue can move, such as cverioad staie
information for the hashing value.

The session fable 450 records session information on a user requist for 2 predetermined fime in order to smooilly move & hashing value
when a server is added / deleted or overloaded. The load balancing control and failure monitoring unit 410 checks the status of the servers
periodically by selecting one of a phurality of servers o which the user request is to e delivered whiie using ihe tadle iniormation or
updating the table information. Responsible for removing the server from the candidate.

4 is a block diagram illustating a process of provessiog the usar's request 510 by the dynamic hashing-based load baiancer 520 of the
present inveniion.
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In a general situation in which a situation such as server deletion / failure 7 addition / overioad does not ceewr, the process of precessing the
user's request §10 by the dynamic hashing-based load balancer 520 of the present inveniion is performed by the conventonal load halancer
320. Same as the process of processing the user's request {310). The load halancer 520 extracts a hashing value of § through the hashing
vaiue extractor 521 from the user request 510 information, and finds the servar §30 2 assigned to e nashing value 5 in the hasiung table
522 of the user, It sends the request 810 to the server 530 2.

Howavar, in special situations such as deletion / fault/ addition / overload of the server 83C, FIG 7, 8, 9. and 10 illustrating an ambodiment
of the present inveniion will follows,

6A and 68 are biock diagrams illustraiing the siructure of the hashing vaiue movement information iable 440 and the session tabie 450 in
the ivad balancer based on the dynamic hashing of the present invention.

The hashing value rnovementi information able 440 inciades a movernent time, a session recording time, a threshold vahie of one nvedaad
level. and a threshoid value of two overload isvels. The movement time represents the time taken for the actual hashing vaiue to move by
scheduling, and the sessior recording timme regresenis e time for racornding the sessior of the hashing vaiue 10 be moved. The hashing
value whose movement is determined according o the sifuaton of the server shouid be moved to another server within 6C seconds by the
schaduling time. The session recording e is usad as a citedon for delenmining whaiher or not the corresponding hashing value rmay de
moved. The load balancer determines that the session does not need 10 be maintained any ionger when there is no request for 60 seconds
hased on e session recording time and moves only the hashing valus. The overload threshold is a value that is cornpared wiih the load of
the server, If the load of the server is petween the threshold 80 of the first stage of overioad and the threshoeid 100 of the second stage of
overload, the inad balancar detemmines thatihe server is in ihe first stags of cverioad. In addiien, if ihe load of the server is equal (o the
threshold value 1C0 of the second stage of overload, the load balancer deiermines that the server is in the second stage of overload. The
session takie 480 is composed of a source address n address and port, 2 resd server address and part, and a hashing
value.

Tne general hashing-based bad halancing meihod cornects the previous user 101 1 the server 104 because the servar 104 recalculates
the hashing value using the number of available servers 104 in case of deietion / fault and additon. The connection is changed {0 a state
that is not preserved aad recalculaied. In this case, in the casea of the web application, the connaclion of the user 101 is igrminated, and in
the case of the caching server 104, the hit rate decreases rapidly. 7 and 8 relate to a method fer minimizing recalculation of hashing values
in the case of server 104 deietion / faiiure and adgition to solve this probiern.

FIG. 7 is a block diagram ilustrating an operation process of processing a deletion / failure of a server using the dynamic hashing-based
lnad taiancer 520 of he present invention. For exammiple, if server 3 i deleled or fails, e hashing values that sacver 3 handled are
transferred to servers 1 and 2. in this exam the hashing values 6 and 7 handied by server 3 are movad fo server 1 {arrows 721 and
722, and e hashing values 8 handied by server 3 are transfemed 1o server 2 {farrows 723). in case of server ailure, the guarantee of
connectivity between the user request and the server is proken, so the above hashing value movement cccurs. On the oiher hand, in the
case of server deleiion, the hashing vaiue movernent can be gradusily perfonmed to guarantes user raquest and conneclivity with the
server. When the server needs to be deleted, information about the incoming session for a certain period of fime is recorded in the session
table, Afler that, when a user request comes in, the session table is searched o determing wheiher or noiitis an existing session.

If the session is new, for example, if the hashing value is 8, the server 2 is allocated according to the reassignment principie. Ifitis an
axisting session, il is determined whether a request comes in wittin a certain time. if the user request comes back {or a certain period ¢f
time, itis assigned fe the existing server 3 {this is determined by step F123 of FIG. 11} The information of server 3 is registered in the
comresponding session and the aciual server address in ihe corresponding session in e session fable of FiG. 6-b. the / port field contains
infonnation about Server 3},

If the request comes in afier a certain period of time, it is determined that the session does notneed o be mainiained. For exampie, if the
hashing value is 8, e server 2 is allocaiad according 10 the reassignment principle. If all the requests processad by the existing server 3
are fnished and the server 3 is no ionger responsible, the server 3 is deleted. It the process of moving  hashing vaiue when deleting a
server, the hashing value is gradually moved by using hashing movemeant fime and session recording time information in the nashing value
movarneni inforation iable 440. The session table runs only temporarily for hashing value movement.

8 is @ block diagram illusirating an operation process of pracessing e addilion of a server using the dynanue hashing-based load balancer
520 of the present invention. For exampie, when Seiver 4 is added, the hashing vaiues of the existng servers are ransferred o the new
Server 4. In the exampie, ile hashing value 5 processed by server 2 is moved to server 4 (amow 821}, and the hashing value 8 processed
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by server 3 is transfemed 0 server 4 (avow 823). Here, the hashing vaiue movement is aiso processed in the sarme manner as the
progressive movemeni method using the hashing value movement information tabie 440 information deseribed in the server deletion
process of FIG, 7 in order to ensure the connection security hetwaen the user request and the server.,

in a general hashing-based load kalancing mathod, there is a tendency that the performancse of the overall servers depends on the server
104 where the request is overloaded because the request of tie user 101 is overloaded with one or some servers. 9 and 10 refate to a
metnod for servers to uniformiy handie ihe request of ihe user 101 in the event of rejuest overinad 1o solve this probiera,

9is a plock diagram iHustrating an operation process of processing a server when a prirary overlead, which is an overload siate, may be
precessed by the server using the dynamic hashing-dased ioad balancer 52C. For exarnple, if the server 2941 nas a primary overload, e
server 2041 moves o another server among hashing values processed by the server 294, The threshold of primary overload is specified in
the nashing value movement information table 449 of FIG. In ihis example, the hashing vaiue 3 deing prosessed by server 2441 maoves o
server 1 {arrow 931), and the hashing vaiue § moves to server 3 (arrow 932), so that requests from user 101 are squalized to the servers.
We can see tat it is distribuied (all servers have a load of 100 after moving the hashing value). Here, the hashing value roovement is also
precessed in the same manner as the progressive movement method using the hashing value movement information table 440 information
described in the server deleton process of FIG. 7 in order to guaraniee the conneclion security between the user request and the server.

FIE3, 10 is a block diagram illustrating an operation process of procesaing a secondary overload, which is an overload state in which the
servar ¢an no longer coniinug using the dynamic hashing-based laad katancear 520, For example, i server 2 1041 has a secendary
overload, since server 2 cannot handie this alone, it redistributes in the form of round rohin with other servers. The thrashold of secondary
overload is specified in the hashing value movament information tabie 440 of FIG. 6, for example 100. I server 2 niceives a request 1021
with a hashing value of 4 that cannot be handled by itseif and determines that it is a secondary overload, then the user reguest cormning to
hashing value 4 detenmines he server in a scneduling manner (round robirn). 11 F140 siep).

For example, the first request is handled by server 1 (arrow 1031), the second request is handled by server 2 {arrow 1022), the third
request is handled by server 3 (arrow 1033), and the iourlh request is Server 1 is distributed iy processing again farrow 1031).

The dynamic hashing-based load palancing technigue of the present invention will be described in detail with reference to FISS. 11, 12, and
13.

11 is a fowchart illustrating an overali session processing process for a user request according o an embodiment of the present inventon.

F101: Start the whoie operatior.

F110: Receive a session.

F120: Check whather there is a corresponding session in the session table.

F421: If the sessicn exists in the session tabie, check if he session has expirad.

F122: Discard the session informaton if the session has expired.

F123: 1 the session has not expired, select the server recorded in the session table.

F130: If there is no session in the session table, the hashing value is caicuiated and the server is selected.

F140: Verity that lcad palancing for hashing values is rcund rokdin,

F141: If the load baiancing for hashing value s round robin, choose seiver as round robin.

F150: 1f the load batancing for hashing value is not round robin, check if sassion recording for hashing value is enabled.
\

F151: End session recording If session recording for hashing value is activated.

F152: Record the sessior.
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F160: Send a session.
F170: End the whoie operation.

FIG. 12 s a fiowchart illustraiing managing a siate change of a server before caiculating the hashing value of FIG. 11 and selecting a server
(¥130) according o an exemplary embodiment of ihe present inveniion.

F201; Start overall operation.

F210; Check if the server has been deleiad,

F211: If the server is deleted, distribute the deleted server's hashing value 0 the remaining servers. A specific example follows FIG. 7.
F220: 1i the server nas not been delted, check if there is a faiied server.
221 If fhere is a failed server, distribute ihe iailed server's hashing value io the remaining servers. A specific example L7,

F230: If the failed server does not exist, check if the server has heen added.

e exisling server to te added server. A

F231: i a server has been added, sei the session 1o record the hashing vaiue to move from
specific example foliows FIG. 8.

F232: Select hashing value to send to added ssrver according to load rate and congition of existing server.

F240: If no server has been addad. verify that the server's status is Cverioad 1. which tha server can handie.

423

] tate

F241: I the server siaie is overload state 1 thai the server can handdle, select a hashing vaiue to move according o the load rate and ¢
of the servers. A specific exampie follows FIC. 9.

F242: The hashing vaiue to move gradually moves accarding to the scheduling policy.

F250: If the server's state is not overload siate 4 that the server can handle, check whather the server's siate is overioad state 2, which the
server carnot handle.

#251: If ihe stale of the server is an overload state 2 thai the servar cannot handle, the scheduting is performed by changing ihe hashing
value of the overlcad siai to round ropin. A specific example follows FiG. 1C.

13 is a fowchari ilustraling an operation of moving a nashing value (F242) according to the scheduting policy of FIG, 12 ascording 10 an
smbodiment of the present invention.

301 Start overall operaton.
F310: Check if there is a hashing vaiue that started recording the session.

£311: 1 there is a hashing vaiue that started recerding the sessinn, chieck whether the session recording time for the hashing value has
expired.

E312: If the sessicn recording time ior the hashing vaiue has expired, siop recording the session for the hashing valug,

F320: If no hashing vaiue starls the session recording, check if there is a hashing value {0 move 1o another server.

F321: 1 there is a hasning vaiue 6 rove 16 anotnar server, the hashing vaius is moved accerding io a speciiied scheduling method.

Pase 9
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The jvad balancing scheme based on the dynamic hashing of the present inveniion distribuies $e request of the user 101 evenly among
the servers in the addiion / deleticn 7 fauil / avericad siluation of the server (evenly distributing the load) and the reques! of the user 101 and
the server. Ensure a lasting connection between them. This distribution and connection ensures a stable service without delay due i server
addition / deletion / failure / overioad o ait users 104 whe use the servers.

Although the invertion has beer: deseribed in detail only with respect to the deserihed embaodimen's, it will be apparerit fo those skilied in
the art ;ai varicus changes or modifications can be raade within the spiril and ssape of the mvention, and such changes or modiiications
are consequentiy attached to the appended claims, It will have to beiong to the scope of.

1 is a block diagram illustrating a general siluation in whith a COI'!VE%I’)‘U()P’I&)E load balancer is used.

2 is a block diagram showing the structurs of a conventional hashing-based load balancer.

3 is a block diagrar illusizating a conventional nashing-dased ioad balancer processing a user request.

4 is a block diagram showing the siructure of a ioad balancer based on dynamic hashing accerding to the present invention.

5 is a block diagram illustating a process of processing a user's request by the load balancing based on the dynamic hashing according to
ihe presenti invention.

GA and 88 are biock diagrams illusiratng the stucture of the hashing value movement information table and the sessicn {abie in e load
batancing pased on the dynamic hashing of the prasent invention,

7 is a block diagram illustrating an operation process of processing a deletion / failure of a8 server using a dynamic hashing-based load
balancer according to e present inveniion

FIG. 8 is a plock diagram Hustrating an cperaticn process of adding a server using a dynamic hashing-tased ivad balaricer according to the
presant invention.

FIG. 9 is a block diagram lustrating ar cperation process of processing a server when the first overload, which is an overioad state, may be
processed by the server using the dynamic hashing-basen inad bialancer.

FIts. 10 is a block diagram illusrating an operation process of processing a secondary overlcad, which is an overload state in which a
server can no longer coninue using the dynamic hashing-kased lead kalancer of the present inveniion,

11 is a fowchart iliustrating an cverali session processing process for a user request aceording to an embodiment of the preaent inventon.

FIG. 12 illustrates a flowchart of managing a slale change of a server before calculating the hashing valus »f FiG. 11 and selecting a servay
according {0 an exampiary embodiment of fhe present invention.

13 is a fowchari illustrating an operation of moving a niashing value according to the scheduiing policy of FIG. 12 according tc an exemplary
embodiment of the present invention.

<Description of the symbeois for the main parts ¢f the drawings>
400: load baiancer

410: load distribution control and fauli monitoring unit

420: hashing value extractoer

430 hashing tabie

440: hashing value movemnent information takie

Page 10
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450: session iable
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i

Language: (Engiish)

In the hashing-based load balancer that distibutes user requesis 1o server grouos,
A hashing value extractor 420 that caicuiates artitrary information as a hashing vaiue in a request of the user 101,

A hashing table 43) for saleciing a processakia server by using the calculated hashing value, ang moving the hashing value 10 change the
assigned server upon adding / deleting / fauiting / ivading the server;

In order ¢ dynamicaily chiange ihe connection vaiween nashing vaiue and server while guaranizeing conneclivity belwesn user request and
server when adding / deleting server or specific server overload, hashing time movement tima, session racording ime and overload status
infomation akiout hashing vakie & hashing vaiue moevement information table 440 including siluation inforrnadicn in which the hashing valus
can mowve;

A sessiorn table 450 capable of recarding session inforination for a user 101 reguesi for a predeterminad time in order i smoothiy move a
hashing value when adding / deieting or overloading a server,

A toad hatincludes z function of exciuding a server fram candidates whan a faiture occurs by periodically checking the status of tha servers
while selecting one of a plurality of target servers to which a user request is delivered while using the table information or updating the izble

informationt. Dynarnic hashing-based ioad balancing systern, characterized in thai cornposed of a distibuted conirol and fault monitoring unit
(41403.

2. The hashing valua exiracior (420) of claim 1, wherein the hashing vaiue extracior (420) may use any part of the inlbrmation in the user
{101} request information for hashing value calculalion; This information uses an {P address, a TCP 7 UD# port, a cookie inciuded in H1TP,
a LURL, a URE and any other infonmation in a gackel other than the dynamic hashing-kased ioad balsacing systam.

2. The load balancing conirol and iatture monitoring unit 419 of ciaim 1, wherein whan ona server 741 in the load baiancing server group
fails, the hashing vaiue processed by the server is evenly disiributed {o the remaining load balancing farget server, To distribute, the
hashing value is distrivuted evenly or ihe numbaer of hashing values is evenly distributed using the load information average value for each
hashing value.

2. The load balancing conirol and iaiture monitoring unit 410 of siaim 1, wherein the hashing value processed by the server is uniformiy
distributed to the remaining ioad balancing target servers when one senver 741 in the load talancing server group is delsted. To distibule,
the nashing value s distribusted eveniy or the nizmder of hashing vaiues ks evenly gistributed using the load infurmation average value for
each hashing value.

The ioad balancing control and fatiure moniioring unit 410 disiribuies the hashing values processed by the servers sveniy 0 the newly
added server 832 when the new server 832 in the lcad balancing server group is added. in order to uniformily distribuie the hashing vaiue or
evenly distribite the number of hashing values using the lcad information average value for each hashing value.

The hashing value movement information table according 1o cizim 1, wherein the load haizncing control and fault monitoring unit 410 is able
to coniinue processing by a specific server 941 in the 1oad baiancing server group bul exceeds a normai load. When ihe fire! overioad
tnreshold specified in 440 is exceeded, the ioad information of the hashing value of the server 941 is used to distribuie hashing values
having a smailer load among the servers having a lower load than the server 841, Dynamic nashing based load balancing system,
characierized in that.

The secondary ioad designated by the hash value movernent infonmation takie 440 of claim 1, wherein the load kalancing controt and fauli
monitoring unit 410 is in a state in which the specific server 1041 in the ioad balancing server group cannot cortinue processing. When the
overload {hreshioid is excesded, the saiver 1641 finds a hashing value causing e overioad, and sequentiaily distibutes the user 101
request coming in to the hashing value to aii or lightly loaded servers, or other equivalent. Dynamic hashing-based load balancing systemn,
characterized in that the distikution through the meinocd.

In the hashing-based lead balancer that distributes user requests o server groups,

Page 12
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The hashing table 430 has rmore hashing values tan the numper of servers, and the number of servers operaiing due o the iailure /
deletion / addition of any server in the server group is changed or the load on other servers when an overioad ocours In any server.

Dynarmic hashing-hased load, characierized in that the server is reassigned by moving the hashing value by dynamically changing the
servers assigned ihe hashing valuss in te hasning iable withoui changing (he size of the hashing value in the server reassigaroent situation
including redis ton. Dispersion method.

in the hashing-based load balancer that distibutes user requesis to server groups,

> hashing iable 430 has more hashing values $an the number of servers, and in order to redistribute the ioad o anoter server when the
number of servers changad due te ihe deleticn / addition of random seivers in the server group is changed or when an overload occurs in 8
random server. In a server reassignment situation, a user in a hashing-based load balancer does not move il the hashing vaiues directiy 1o
another server, but instead moves them ncremenially basad on & randomly specified ¢me so that ihe user's request and existing
connections with the server are not broken. Dynarnic hashing-based load batancing method, characterized in Hatl the connection hetween
the request and the server is disconneciad.

in the hashing-based load balancer that distibutes user requests to server groups,

Tne hashing fable 430 has more hashing values Han the number of servers, and in arder to redistribute the inad 10 cthier servers when the
number of servers changed due te the deletion / addition of arpitrary servers in the server group is changed or when an overioad occurs in
any server. In fhe server reassigriment siiuation, including the case whare the server reassignment situaiion occurs, for e purpose of
storing and referencing the user's request and the connection information between the server and the server untii the hashing value
movemeants are cormpleted so thal the connection betwsern the usar's request and ihe server is nol kroken. Dynarnis hashing-based foad
balancing methnd, characterized in that for operating the session table {(469).

in the hashing-based load batancer that disiribules user requasts 1G server groups,

The hashing table 430 has more hashing values than the number of servers, and in order to redistribute the ioad to another server when the
number of severs changed dus tG the deleticn / addition of random servers in the sarver greup is changed or when an overinad acours in a
random server. In the server reassignment situztion inciuding the case, to ensure the connectivity of the user 191 to generate the session
information for the request of the user 101 eniered the hashing value for a spesified time with respect o the hashing vaiue determined
move to another server ;

The generated session informaton is maintained for & predeterniined me,

if the user 101's request for an existing session is reseived within a c&

in time, the sassion is further maintained for a specifed ime,

Maintain a connection with a server for a specified fime for the session being held,

Forwarding the request of the user 101 by a hashing method to the request of the user 101 not registered in the eession witin the
designated time;

Dynamic hashing-based load balancing raeihod characterized in that the request of the user 101 reccrded e session is transmiited o a
new server or another server by a hashing method after a predetermined

Language: (Korean)
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CPC: G06Q 50/06, 30/0201; GOGF 11/3495; USPC: 700/286

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EAST: US-PGPUB; USPAT; USOCR; EPO; JPO; DERWENT; Search Terms: data, center, information, handling, server,
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cryptocurrenc$3m bitcoin, market, select$3, choos$3, "OFF"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2019/0258307 A1 (SHAIKH ET AL.) 22 August 2019 (22.08.2019),
Y,P entire document. 1-30

US 2015/0278968 A1 (STEVEN ET AL.) 01 October 2015 (01.10.2015) ,
Y entire document. 1-30

US 2018/0367320 A1 (MONTALVO) 20 December 2018 (20.12.2018),
Y entire document. 7 and 23

US 2016/0172900 A1 (WELCH, JR.) 16 June 2016 (16.06.2016) ,
Y entire document. 8-11 and 25

US 2018/0240112 A1 (CASTINADO ET AL.) 23 August 2018 (23.08.2018),
Y entire document. 9-11

Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T” latcr document published after the international filing date or priority
. S . date and not in conflict with the application but cited to understand
“A” document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

. . . . . Co «X» document of particular relevance; the claimed invention cannot be
«p* document cited by the applicant in the international application X P .

considered novel or cannot be considered to involve an inventive step

«g» carlicr application or patent but published on or after the intcrnational when the document is taken alone
filing date “y” document of particular relevance; the claimed invention cannot be
«L” document which may throw doubts on priority claim(s) or which is considered to involve an inventive step when the document is
cited to cstablish the publication date of another citation or other combined with one or more other such documents, such combination
special reason (as specified) being obvious to a person skilled in the art
«0” document referring to an oral disclosure, usc, cxhibition or other “&” document member of the same patent family
means

«p» document published prior to the international filing date but later than
the priority date claimed
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From the INTERNATIONAL SEARCHING AUTHORITY

PCT/US2020/044539 26.08.2020

PATENT COOPERATION TREATY

To:

PCT

KURT W. ROHDE
BARNES & THORNBURG LLP

P.O. BOX 2786
CHICAGO, ILLINOIS 60690-2786
UNITED STATES OF AMERICA

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)
Date of mailing

(day/month/year) 2 6 A U G 2020

Applicant's or agent's file reference

FOR FURTHER ACTION
See paragraph 2 below

84008-323766

International application No.

International filing date (day/month/yvear)
31 July 2020 (31.07.2020)

Priority date (day/month/year)
01 August 2019 (01.08.2019)

PCT/US2020/044539

International Patent Classification (IPC) or both national classification and IPC

IPC: G06Q 50/06, 30/02; GO6F 11/34
CPC: G06Q 50/06

Applicant

LANCIUM LLC

1.

This opinion contains indications relating to the following items:
Box No.
[ BoxNo. 1t
D Box No.
D Box No.
Box No. V

D Box No.
D Box No.
[:] Box No.

FURTHER ACTION

—

Basis of the opinion

Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Lack of unity of invention

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

%!
VII
VIHI

Certain documents cited
Certain defects in the international application

Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to thec IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US

Facsimile No. (571)273-8300

Date of completion of this opinion Authorized officer

COMMISSIONER FOR PATENTS
MAIL STOP PCT, ATTN: ISA/US
P.0. BOX 1450 ALEXANDRIA, VA
22313-1450, UNITED STATES OF
AMERICA

19 August 2020 (19.08.2020)
HARRY C. KIM

Telephone No. 571-272-4300

Form PCT/ISA/237 (Cover sheet) (revised January 2019)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2020/044539

Box No. i Basls of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into which is the language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(b)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:

a. I:] forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.

I:] on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.2S text file.

c. D fumnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).
D on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

4. I:l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (revised January 2019)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2020/044539

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box No. V D . .
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims  1-30 YES
Claims NONE NO

Inventive step (IS) Claims 1-30 YES
Claims NONE NO

Industrial applicability (1IA) Claims 1-30 YES
Claims NONE NO

2. Citations and explanations :

—=-=em—= EXPLANATION ——ereeeem

Claim(s) 1-30 meet the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or
fairly suggest the claimed invention.

Claim(s) 1-30 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because
the subject matter claimed can be made or used in industry.

Form PCT/ISA/237 (Box No. V) (revised January 2019)
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Electronic Acknowledgement Receipt

EFS ID: 41421674
Application Number: 16525142
International Application Number:
Confirmation Number: 7602
Title of Invention: Managing Queue Distribution between Critical Datacenter and Flexible
Datacenter
First Named Inventor/Applicant Name: Michael T. McNamara
Customer Number: 23644
Filer: Kurt William Rohde/Mark Sweetin
Filer Authorized By: Kurt William Rohde
Attorney Docket Number: 84008-321859
Receipt Date: 17-DEC-2020
Filing Date: 29-JUL-2019
Time Stamp: 16:49:07
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

66205

Information Disclosure Statement (IDS) 321859_18-1490-CON_Supp-
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Information:

This is not an USPTO supplied IDS fillable form

692737
. Advisory_Action_US16528348
= - . no 3
2 Non Patent Literature 220t2020_EFS.pdf
2e96271e2dae7a9521ee50e3ebadedfd4 12|
a313f
Warnings:
Information:
11039137
. Advisory_Action_US16529360
- - . no 182
3 Non Patent Literature 13NOV2020_EFS.pdf
46b46fd4167b279ec486d691b7e348a0ac4|
«793
Warnings:
Information:
5732868
4 Non Patent Literature BAKAR_Microgrid_EFS.pdf no 9
5e863051456bcd0a854b27644eb67de04b)
6ed4e0
Warnings:
Information:
4963454
5 Non Patent Literature CHOI_Optimal_EFS.pdf no 13
677b26db0c2 1dead4d988a806c7 efae8696)
6aSec
Warnings:
Information:
1124447
6 Non Patent Literature FOA_US16132062_23)ul2020_ no 26
EFS.pdf
0eaa29b96c68f1167c948347105¢73b4283
0839f
Warnings:
Information:
2713889
7 Non Patent Literature FOA_U516809111_19May2020 no 36
_EFS.pdf
4c80fb5161df0505cb8bd0b96bced70b229¢]
cafal
Warnings:
Information:
3026323
8 Non Patent Literature FOA_US16528348_03Jun2020_ no 33
EFS.pdf
3678380dfa4601081f57a4bcf5277f3a26ea
Warnings:
Information:
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FOA_US16132098_28May2020

1005693

i no 24
9 Non Patent Literature _EFS.pdf
fcba768e32fbeed1557fd 14a53c30e0e8b7d|
€990
Warnings:
Information:
160337
10 Non Patent Literature FOA_US16132092_29)ul2020_ no 5
EFS.pdf
933523ch958b1f792e8d dafa8a916eeasf49)
al187
Warnings:
Information:
5271181
1 Non Patent Literature GAO_Dynamic_EFS.pdf no 9
ca42edd60997dfe49742d61993173442364)
559a8
Warnings:
Information:
5037127
ISR_WO_PCTUS2020044536_2
. _WU_ — no 24
12 Non Patent Literature 6Aug2020_EFS.pdf
28faB5ab1149a4631eb1f16a89006d 2cfbOb
d3ea
Warnings:
Information:
942951
ISR_WO_PCTUS2020044539_2
. _WU_ — no 7
13 Non Patent Literature 6AUg2020_EFS.pdf
0061fcd765e26b75a19a33fc21e671f3c8de)
B8c47
Warnings:
Information:
430096
14 Non Patent Literature JOHN¥Stem2C oP 1O7WELgEn§;gySto no 1
rage_ - p 5239bc51235e12240dc35d71611fd25f264
Warnings:
Information:
5425769
15 Non Patent Literature LIM_Distributed_EFS.pdf no 17
ee513315be20091c033c8f0315d03894d35
€2a06
Warnings:
Information:
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3538843

16 Non Patent Literature LIU_lmproved_EFS.pdf no 8
113c7eaf53640d5373f262a9a04f213b5cd 1
f79a
Warnings:
Information:
10036169
17 Non Patent Literature MOUSAVIZADI;??LmeaLEFS. no 18
p 025a76d8c048f22d96d4b4cccc2055345a4
de240
Warnings:
Information:
2476404
18 Non Patent Literature NFOA_US16803109_12Jun202 no 31
0_EFS.pdf
60a41029e69153c93dedSb0f9a4ach75dea)
Warnings:
Information:
1096877
19 Non Patent Literature NFOA_US16834987_14May202 no 30
0_EFS.pdf
Sb4acSecb11ea084bc619ches51f479e52c6
84091
Warnings:
Information:
742714
20 Non Patent Literature NOA_US16132098_130ct2020 no 5
_EFS.pdf
4bc069ff367ab451f0fbedbeafdba2b37247
825
Warnings:
Information:
985507
21 Non Patent Literature NOA_US16834987_12Jun2020 no 9
_EFS.pdf
ea5544c251468f8a4a08d07e7455b81bdef|
Warnings:
Information:
357529
22 Non Patent Literature NOA_US516175246_175ep2020 no 5
_EFS.pdf
36a7dce432c1b68d8686477c3ef73f6604d9
Warnings:
Information:
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1932888

NOA_US16132062_19NOV2020)

23 Non Patent Literature no 7
_EFSpdf 7b73cbbd7e69f39e4bc85b2aa5d1852b977]
a2fs0
Warnings:
Information:
352399
24 Non Patent Literature NOA*US161E3F2501;F29JU|20204 no 5
p bée6ac3ac03855d5b2489b3078d7ae61167]
04bcb
Warnings:
Information:
2116631
25 Non Patent Literature NOASUSIGH §§g9z?290ct2020 no 8
- p 100fb8b2f37a0e219846d 16adb7 19cda38d|
601ef
Warnings:
Information:
7323352
26 Non Patent Literature PASHAJAVID_l\g?Itlmode_EFS. no 12
p d8f6e843c92beb918a936f28dfe81a4bd6f4)
5e8b
Warnings:
Information:
6756354
27 Non Patent Literature PASHAJAVID_IZ'?quency_EFS. no 12
p 3c2bea2b51ed12¢d965¢1e75027e9022294
Warnings:
Information:
4876625
28 Non Patent Literature RUDEZ_Predictive_EFS.pdf no 8
5f21aleffa8d51e17bd3ed2188e59c9bfd3e
c7e8
Warnings:
Information:
4871979
29 Non Patent Literature Scal D\Nllslon_UnItlt)é—ow d no 154
ca e_ Ep Oymen - p 851b6a4e085c5d5b8339ed005c8f54a65 2|
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9585989

30 Non Patent Literature XU_Distributed_EFS.pdf no 27
0ab0debclcab1c614eeb4f8s3fed0d26fcsa
Warnings:
Information:
4569026
31 Non Patent Literature ZHOU_TwoStage_EFS.pdf no 9
532200d4cfc8ef82a4d6db5b7d3354fc0e60)
Warnings:
Information:
Total Files Size (in bytes)1 109251500

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO gov
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/525,142 07/29/2019 Michael T. McNamara 18-1490-CON
CONFIRMATION NO. 7602
20306 POWER OF ATTORNEY NOTICE
MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP

300 S. WACKER DRIVE

A
32ND FLOOR

CHICAGO, IL 60606

Date Mailed: 06/29/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/24/2020.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/enguyen/
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Ql;ig‘?sd;(a),g\;%:glrﬁa 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/525,142 07/29/2019 Michael T. McNamara 84008-321859
CONFIRMATION NO. 7602
23644 POA ACCEPTANCE LETTER
Barnes & Thornburg LLP (CH)

P.O. Box 2786

R AP0 AR e
Chicago, IL 60690-2786 000000118034708

Date Mailed: 06/29/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/24/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/enguyen/
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Doc Code: PA.. Confirmation No. 7602

o PTO/AIA/B2A (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16/525,142

Filing Date 07-29-2019

First Named Inventor Michael T. McNamara

Title Managing Queue Distribution between Critical Datacenter and Flexible
Datacenter

Art Unit 2444

Examiner Name SERRAO, Ranodhi N.

Attorney Docket Number |84008-321859

SIGNATURE of Applicant or Patent Practitioner

sowe |/Kurt W. Rohde/ owe 0t |2020-06-24

Name Kurt W. Rohde Registraion | 62923

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) LANC I U M LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Ex.1002 /Page 577 of 767
Cholla Energy LLC & OBM, Inc.



POWER OF ATTORNEY BY APPLICANT

Client No. 84008
| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter
or the boxes below.

Application No. Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A or equivalent):

|:| | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the patent application
referenced in the attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

OR

Please recognize or change the correspondence address for the application identified in the attached
transmittal letter or the boxes above to:

D The address associated with the above-mentioned Customer Number.
OR
The address with the Customer Number: 23644

OR
[:l Firm or Individual Name

Address

City State Zip

Country

Telephone Fax

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

LANCIUM LLC
6006 Thomas Rd.
Houston, TX 77041

] Inventor or Joint Inventor

O Legal Representative of a Deceased or Legally Incapacitated Inventor

X Assignee or Person to Whom the Inventor is Under an Obligation to Assign

] Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted
in the application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic
entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity)

Sighature . Date: June 12, 2020

Name

Michael McNamara

Title CEO

NOTE: Signature — This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications.
If more than one applicant, use multiple forms.

L] *Total of forms are submitted.

DMS17540308v1
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Electronic Acknowledgement Receipt

EFS ID: 39820921
Application Number: 16525142
International Application Number:
Confirmation Number: 7602

Title of Invention:

Managing Queue Distribution between Critical Datacenter and Flexible

Datacenter

First Named Inventor/Applicant Name:

Michael T. McNamara

Customer Number:

20306

Filer:

Kurt William Rohde/Mark Sweetin

Filer Authorized By:

Kurt William Rohde

Attorney Docket Number: 18-1490-CON
Receipt Date: 24-JUN-2020
Filing Date: 29-JUL-2019
Time Stamp: 20:03:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)

678505
1 Power of Attorney 321859_1 8—1490_USPOA_Tran5 no 5
mittal.pdf
f1d9f52a0bd633ad 931176854603 12071081
Warnings:
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Information:

Total Files Size (in bytes){ 678505

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS PTO/SB/08a (02-18)
Lo . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16525142

Filing Date P019-07-29
INFORMATION DISCLOSURE First Named Inventor ||VICNAMARA; Michael T.
STATEMENT BY APPLICANT A Ut |2444
( Not for submission under 37 CFR 1.99)

Examiner Name | FOLLANSBEE, John A

Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm:ner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code!’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1w Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0040117330 P004-06-17 FHLERS, Gregory A. et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PR Passages or Relevant

Figures Appear

Document

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No . - .
publisher, city and/or country where published.
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Application Number 16525142

Filing Date 2019-07-29
INFORMATION DISCLOSURE First Named Inventor | MCNAMARA; Michael T.
STATEMENT BY APPLICANT At Un
L nit | 2444
( Not for submission under 37 CFR 1.99)
Examiner Name | FOLLANSBEE, John A.

Attorney Docket Number | 18-1490-CON

1 Final Office Action mailed on 17 April 2020 for U.S. Patent Application No. 16/529,402, filed on 01 August 2019, 59
bages.

5 HAYES, Adam S_, "A Cost of Production Medel for Bitcoin," Department of Economics, The New School for Social
Research, March 2015, 5 pages

3 Non-Final Office Action mailed on 20 February 2020 for U.S. Patent Application No. 16/702,894, filed on 04 December
P019, 30 pages.

4 Non-Final Office Action mailed 02 April 2020 on for U_S. Patent Application No. 16/132,011, filed on 14 September
018, 5 pages.

5 Non-Final Office Action mailed on 30 March 2020 for U.S. Patent Application No. 16/132,092, filed on 14 September
P018, 46 pages.

6 Nolice of Allowance mailed on 02 March 2020, for U.S. Patent Application No. 16/596,190, filed on 08 October 2019,
115 pages.

7 Notice of Allowance mailed on 06 April 2020, for U.S. Patent Application No. 16/175,246, filed on 30 October 2018, 12
bages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 501.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29
INFORMATION DISCLOSURE First Named Inventor | MCNAMARA; Michael T.
STATEMENT BY APPLICANT At Un
L nit | 2444
( Not for submission under 37 CFR 1.99)
Examiner Name | FOLLANSBEE, John A.

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fAlexander D. Georges/ Date (YYYY-MM-DD) 2020-05-11
Name/Print Alexander D. Georges Registration Number ’70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 39406971
Application Number: 16525142
International Application Number:
Confirmation Number: 7602

Title of Invention:

Managing Queue Distribution between Critical Datacenter and Flexible

Datacenter

First Named Inventor/Applicant Name:

Michael T. McNamara

Customer Number:

20306

Filer:

Alexander D. Georges

Filer Authorized By:

Attorney Docket Number: 18-1490-CON
Receipt Date: 11-MAY-2020
Filing Date: 29-JUL-2019
Time Stamp: 18:07:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

Form (SB0O8)

Information Disclosure Statement (IDS)

1053725

18_1490CON_IDS.pdf

no 4
8d290c41f172fff600a09051e00a2bebc521

Warnings:
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Information:
1936285
. Adam_Hayes_CostProducMod
- - no 5
2 Non Patent Literature Bit_2015_EFS.pdf
08b173306344dbb4a9682¢18b98d0d378a|
597d
Warnings:
Information:
2432293
3 Non Patent Literature FOA_U516529402_17Apr2020 | no 59
EFS.pdf
972230fc9160e5dbc8cf11758826¢116697¢
Warnings:
Information:
138406
4 Non Patent Literature NFOA_US16132011_02Apr202 no 5
0_EFS.pdf
8b661a7abf0d935515bfdc6cf3263d 1eccd|
22¢5
Warnings:
Information:
4704950
5 Non Patent Literature NFOA_US16132092_30Mar202 no 46
0_EFS.pdf
0a87f65bdebd5a48584f7bbf6ed 1babecb8|
6c785
Warnings:
Information:
1143430
6 Non Patent Literature NFOA_U$16702894_20Feb202 no 30
0_EFS.pdf
90f80ef0a24c970bc5df38ad c5c9d43c9f920)
db7
Warnings:
Information:
664959
7 Non Patent Literature NOA_U516175246_06Apr2020 no 12
_EFS.pdf
2c50c6c82529cc83e8c3774a6%e52bfccd72)
24¢9
Warnings:
Information:
1916386
8 Non Patent Literature A e L no 15
_EFS.pdf
1636ff1234a50b1b4947708a1633b64e91b)
962ch
Warnings:
Information:
Total Files Size (in bytes){ 13990434
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/525,142 07/29/2019 Michael T. McNamara 18-1490-CON
CONFIRMATION NO. 7602
20306 PUBLICATION NOTICE

MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP

300 & WACKER BAIVE )

32ND FLOOR 00000
CHICAGO, IL 60606

LQRIE

2236

Title:Managing Queue Distribution between Critical Datacenter and Flexible Datacenter

Publication No.US-2020-0136387-A1
Publication Date:04/30/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/SB/08a (02-18)

Doc code: IDS Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16525142

Filing Date

P019-07-29

First Named Inventor ||VICNAMARA; Michael T.

L Art Unit | 2187
( Not for submission under 37 CFR 1.99)
Examiner Name | HWANG, JOON H
Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 B700929 P014-04-15 WEBER; Wolf-Dietrich et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1w Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0050203761 P005-09-15 BARR; Andrew Harvey et al.
2 0090070611 P009-03-12 BOWER III; Fred A_et al.
3 20090089595 P009-04-02 BREY; Thomas M. et al.
4 0160187906 P(16-06-30 BODAS; Devadatta V_ et al.
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS \M
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apblicant of cited where Relevant Ts
Initial* No | Number3 Code?| Cade4 Date R Passages or Relevant
Document .
Figures Appear
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Application Number 16525142

Filing Date 2019-07-29
INFORMATION DISCLOSURE First Named Inventor | MCNAMARA; Michael T.
STATEMENT BY APPLICANT At Un
o nit | 2187
( Not for submission under 37 CFR 1.99)
Examiner Name | HWANG, JOON H

Attorney Docket Number | 18-1490-CON

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . ' .
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, T

publisher, city and/or country where published.

1 [Co-pending US patent application No. US16/132092, filed on 09-14-2018.

2 [Co-pending US patent application No. US16/175246, filed on 10-30-2018.

3 [Co-pending US patent application No. US16/482,495, filed on 07-31-2019.

Notice of Allowance mailed on 27 January 2020, for U.S. Patent Application No. 16/702,931, filed on 04 December
P019, 23 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29
INFORMATION DISCLOSURE First Named Inventor | MCNAMARA; Michael T.
STATEMENT BY APPLICANT At Un
o nit | 2187
( Not for submission under 37 CFR 1.99)
Examiner Name | HWANG, JOON H

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fAlexander D. Georges/ Date (YYYY-MM-DD) 2020-02-10
Name/Print Alexander D. Georges Registration Number ’70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
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A dynamic hashing based load balancing system and Hs method {(English)
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Abshact (English}

The prasent invention has been made to sohe the technical problem of the hashing algorithm of the conventionat nad balancer, and i ig a session-hased
aigoriihm while taking infinite session processing capacity and high-spead processing speed with only a2 small amount of memory designaied as an advantage
of the hashing algorithim, As e hashing value is changed dun 1o the sogphistication of Inad balancing and the redistribution when the servar s addad ( deleted
or the server is overloaded, the probiem of not guarantesing the connaectivity between the user and the server and the probiem of degrading the caching effect
are sobved The presant ivention relates © 2 lead balancing system based on dynamic hashing that providas high performance even in a small sysiem having
a low specification.

The present invention is insialled in front of the servers for load balancing 1o receive the request of the user 101 1o the sarver and dalivers 1o the server, The
sysiem has more hashing values than the number of sarvers; The hashing vaiue is property distit
information of the user 101’3 request; Sends a regusst of the user 101 to a sarver having the corresponding nashing valu
aifonating a pory 3

tad 0 each server; Calculates a hashing value using some

s Load Dafancing s performed by
hing vaiue of the server 1 oth

on of the hashing vaiue of each server to the added sarver when the server iz added, Distributes the h

seivers when the server is deteted / failed; If excessive requesis are concenirated on one sarver, seme of the hashing vaiues are moved o other servers o
balance the foad appropriately: Hexo
tasks are processed at a time interval by scheduling so that the +
ather servarn For the purpose of sticking betwaen the request of

sive: Inad s concentrated

i a particular hashing value, s then distibuted among multiple senvers; Such 2 seres of
iest of the user 101 is naturally passed from the server having the hashing value o the
e user 101 and the server, the

ssion of the user 101 s Identified for the hashing value
passed to another server, and the connection betweern the user 101 request and the server is maintzined for a predetermingd time. A sysiem that includes
20plving hashing basad vad balancing only for new sessions,

A system and a method for diswibting load based on dynamic hashing 1o improve caching effect are provided o guaranize connestivity between & user and a
senver, and improve the caching effect by using ingenious icad distribution, and changing = hashing function in addition, removal, and overload of the server. A
hashing value exiractorn{420) caiculates & hash valus from information by a user reguest. A hashing able{d 3% moves the hashing value o changs a server
ailocated when the server is added, removed, iailed, or overicaded. A hashing value movems:
hashing value moving fime, sesgion recording ime., and over

i information tanle{440) stores contextusl information, such as

oad state information for the hashing value, capable of moving the hashing value, A sessien
table{450) stores seasion information for the user reguast for 8 predetermined fire. A luad distribution controlling and failure monitering unit{4 10} includes 2

function for excluding the sever from candidates when a failure ncours in the server by perindically checking the state of the servers,
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e

Dynamic Hashing based Load Balancing System and lts Method

The present invention radates o a hashing-based load balancer, and more particulary, 16 fine-tune load balancing, which is an advaniage of
saasion-based algorithms, while maintaining low memory utllization, infinile sassion processing capacily, and high throughput. When adding
/deleting / overloading servers and sarvers, changes in hashing funclion ensures connectivily between users and sarvers and improves
caching offecis. Tharefore, i provides an effcsent ioad balancer through a simple load balancing aigorithm. A dynamie hashing based load
halancing systern and method theredof are provided.

in general, there are Laver 4 methods for load balancing based on 1P addresses and ports, and Layer 7 methods for load balancing
addresses using identifiers in applications such as HTTR URLs and cookies. Regardiess of which infermation is used as the address, all the
ioad balancers use he same joad balancing aigotithm, Representative techniques inciude round-robin, leas! connection, load balancing
based on response time, load balancing using server status or lcad information. Use them,

1 is a block diagram illusirating a general situaiion in which a convenlional load balancer is used. In general, load baammg techniques arg
a technigus for propery distributing connectons between a request of a user 101 or a user 101 and servers 1, 2, 3, {104, 105, and 108} 1o a
servar, Uniis are called sessions or connections. Sincs these algorithms allecate and use a certain amount of memaory per session in the
inad batancer, the number of sessions increases whan the request of the user 101 or the user 101 incraases, and the memory usage of the
ioad haiancer increases proporfionally. In order to find a session at igh speed, we introduce a hashing Terhmqqe o Hingd a session,

Howavar, this session-based load halancing method finds infinite seasions within a finite hashing tabie. When the number of sessions
increases due to many users 191, ihe search fime increases in proporion o the load balancer processing speed. The disadvaniags is that
the limit is proportional 1o the size of the finite mamory.

in addifion, fhe load balancers 103 together with the ioad distribuiion behwesan the senvers 1, 2, 3 {104, 105, 108} if the user 1831 connection
or iderntification information cannot be shared between the application servers 1, 2, 3 {104, 105, 108). The stickiness between the user 104
and the servers 1, 2, 3 (104, 105, 196) must be mainiained. In his case, when the user 101 stternpis o access he server or requesis
information from the user 101 side, his identification information should be attached and sent, and the lead balancer 103 should keep the
identification information for a certain time, and within a cerfain time. When a request with the ideniification information comes in, H must be
defivered o the same sanver. If connectivity is not guarantead in such a situation, a problem arises in that the application cannot be used
normaiiy. This is one of the reasons why session-pasad ioad balancing algorithms are offen used.

The hashing algorithm, which does not belong 1 the session-basad ivad balancing algorithm, uses a hashing funclion basad on the number
of load balancing targel servers. Insiead of recording a session, e hashing algorithm judges the value fom the hashing funcion as the
ivad balancing result and requests the user 101 to the server. To pass. In the above method, the reguest of the user 101 and the user 101
is converfad into a hashing value through a hashing function of information such as a source P address, a source P address and a port, an
HTTF cookie, a URL, and a URL To selact the server,

For exampis, a convantonal sarver nad batancing method using a hashing algorithm will be described.

Suppose there are six servers in a senver group, senver §, server 1, | server 5. Modulo § is appiied to the source |P address value in the
users request packet, and the cerrasponding server s determinad by the result vaius (0 ~ 5).

Since the hashing-bpased ioad balancing algorithm uses a hashing function unlike the session-based ioad balancing algorithm, it does not
consider the ioad information of tha server at all and deas not allocate a seasion for sach of the user 101 and the request of the usar 101,
Even if the number of requesis of the user 101 or the user 101 increases, there is no increase in the memory in the load balancer, and thus
there is an advantage that the user 101 or the usar 101 may process requests indadingt

i addition, since the reguest of the user 101 or the user 101 is transmitted oniy 1o a specific server, the connection security and the caching
effect of the servar may be increased.

However, since the servars 104, 185, and 106 are determined by e hashing vaiue, the load distribution is not sophisticated, and when the
input value of the hashing funciion uses only the sowce 1P address, the proxy or source network address translation (SNAT) is used, The
requasis of the users 101 who came through are ssen as one user 101 and e oad is concenirated on a specific server. In additon, when

a server add / defete / failure oceurs, the algorithm using the hashing funclion based on the number of servers changes the hashing function
due 1o the changs in the number of availabie servers, resulling in a change in the connection betwaen the user's request and the sener. As
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a resylt, thers is a problem in that it does not guarantes the stickiness betwean the user 101 or the user 181 and the sarver, which may
have a problem that the connection is disconnaciad or the application malunciions according 1o the characienstics of the server application.

When using a hashing-based algorithm, even if any server in the server group becomss overlsaded and needs o relocate some of the

sessions hat the sarver was in charge 1o anothar server, ne request of the user 101 or the user 101 described above, There is a problem
that does not guarantes the stickiness between the server and the server,

i fhe exisling hashing-based load balancing algorithm, if the number of availabis servers in the server group is changed, the hashing
function is changed 1o break the stickness betweesn the user and the server. The situation in which the numiber of server changes is largely
divided into three. A siuation where a faiiure ocours in a senver, the average server ioad in the senver group is 100 iow, or the senver is
deleted when the server is down for maintenance server purposas, and the sarver load in the sarver group is 1o0 high. . Another sibiation
where e number of servers ramaing unchanged, but stickiness is broken, can cocur wWhen a pariicuar S8iver in a servar group is too heavy
o redistribute user reguests 1o other servars, In any of the above situations, If any server faills, connection security cannot be maintained
sven it a session-basad foad balancing algorithm is used.

Haahing based load palancing fechniguas are known in the art. For example, since the patent specification relating to the overload controd
method and apparatus of the load balancing systern of Patent No. 07 13825 registensd on April 28, 2007 s also described, a detaiiand
description of the hashing-based ivad balancing technigue is omitied here.

SUMMARY OF THE INVENTION Tha presant invention has bean made o solva the above-mantioned groblemns of the prior arl, and an
object of the present invention is o provide a methoed of session-based algorihms while maintaining low memory ulilizaton, infinite session
processing capabiiity, and high procassing speed. s @ dynamic nashing-basad ioad balanuing system thal guaranises connectivity
petween users and servers and improves caching effect due to the sophistication of load halancing and changes in the hashing function
during server addition / deletion / overioad,

Ancther oijact of the present invention is 1o provide a load halancing system basad on a dynamic hashing that provides an afficient load
palancer through a simgle load balancing algorithm, hareby providing a hign parformancs funclion evern in a small system

it is st another object of the present invention o maintain the low memaory ulilization, nfinie sesaion processing capability, and high
processing spaed of the hashing aigonithm, while e ioad balancing sophisticalion and server addition / deletion / overload ars advarniages
of the session-based algoritim. Itis to provide a load palancing method based on dynamic hashing that guaranisas connactivity defween
user and server and improves caching effect by changing hashing function.

itis siili another object of the present invention o provide an eificient toad balancer through a simpie oad balancing algorithm, thereby
providing a load palancing method based on dynamic hashing that provides high performance 1 g small systent.

Ihynamic hashing-based load balancing system of the present invention for achisving the above ohiectis a hashing-based ioad balancer
that distribuies the users request to the sarver groups, and calculatas any information in the user's request as a hashing value Hashing
value extractor; A hashing table for seleciing a processadle server using the calculated hashing value, and moving the hashing value 1o
change a saner assigned at he tirme of addition / delation / faull / overioad of the servar, in order to dynamically change the connection
betwean hashing vaius and server while guaraniseing connsctivity betwesn user reguest and server when adding / deleling senver or
specific server overioad, hashing time movement time, sesaion recording time and ovaricad stalus information about hashing vaius A
hashing value movement information tabie containing situation information in which the hashing vaiue can move; A session table capable of
recording session information about 8 user request for a predetermined time in ordar 1o smocthiy rmove the hashing value when the senver
is added / deleted or overioaded; A foad thatincludes a finction of exciuding a server from candidates whan a faliure otcurs by periodically
checking the status of e servers while salecting one of a pluralily of farget servers 1o which a user request is defivered while using the
table information or updaling the table informatiion. His characterized by consisting of distriputed confrol and fault moniioring unit,

i the dynaric hashing-based oad balancing system of the present invention, the hashing value exiractor may also use any part of the
information in e user request information o calculate he hashing value; This information is characterized by the use of IP addraases, TOR
1 UDP ports, cookles included In HTTP, URLs, URis, and any other infomnation in packels.

in the dynamic hashing-hased ioad balancing systern of the present inveniion, the load balancing conirol and fault monioring unit evenly
distributes the hashing value procassed by the server whan one sanver in the fead balancing servar groun falls 1o the remaining icad
palancing target servers. To this end, the hashing vaiues may be aevenly distributed or the number of hashing values may be evenly
distributad using the averags load information for each hashing value.

Page 4

Ex.1002 / Page 605 of 767
Cholla Energy LLC & OBM, Inc.



A gynamic hashing tased ioad balancing systemn and Hs method KR Z009-8012523 A

i the load balancing systam based on the dynamic hashing of the present invention, the load balancing control and fault monitoring unit
distribuias the hashing values processad by the server svenly 1o the remaining load halanding targel servers whan one saver in the load
palancing senver group is deleted, To this end, the hashing vailus may be evenly distributed or the number of hashing values may be eveniy
distributed by using the load information average vaiug for each hashing value,

The iovad balancing system hased on the dynamic hashing of the present invention may further inciuds the load balancing control and faulit
monitoning unit to dislribule he hashing values processad by e senvers avanly 1o e newly addad sarver whan a new servar is added in
the icad balancing server group. The hashing value may be avenly distributed or the number of hashing values may be evenly distributad by
using the ioad informaton avarage value for the hashing value.

i the dynarmie hashing-based oad halancing syatem of the present invention, the load balancing control and fault monioring unit may
continue processing by a speciiic server in the load balancing server group, but the load balancing system may be in a stale exceading a
nommal load, YWhen the first overioad threshold is excesded, the load information of the hashing value of the server is usad fo distibuie
hashing values among the smailer ioads among the senvers having a smailer ioad han the server,

The dynamic hashing-based load balancing system of the presentinverntion also includes the foad halancing conirol and fauit moniioring
uriii having exceeded the secondary overioad thweshold spedciiiad in the hashing value movement information table, in which & specific
sarver in the load balancing server groun cannot continug 1o process. In this case, the server finds a hashing value causing the overioad,
and distributes a user request 1o the hashing value 1o all or small lcad servers sequsntially or trough another method coresponding
thareto.

i the dynamic hashing-tasad ivad balancing method of the pragent inventicn, in & hashing-based nad batancer that distribules and
distributes user requests to server groups, the hashing tabie has more hashing values than the number of servers in the hashing labie,
Hashing in the hashing table without changing the size of the hashing value in the server reassignment siluation, including the cass whers
the number of servers to he changed dus to the failure / deistion / addition of the server or the load redistribution to another server ocours
whern an arbitrary server is overloadad, By dynamically changing sanvers to which values ars assigned, the seiver may oa reassigned
through hashing.

The dynamic hashing-based lead balancing methoed of the prasent inveniion also nas a hashing-tased icad balancer that distributes and
distribuies user requests 10 sanver groups, and has morg hashing vaiues than the number of senvers in the hashing table. In cass of server
refocation including the cass whare the number of servens operating dus o the delslion / addition of arbilrary server is changed or the lnad
is over-ioaded from one aenver 1o ancther server, all hashing values are nol moved 1o another sarver immediately, itis characierized in that
tha hashing-based ioad balancer prevenis ihe user's request from being disconnected from the sarver by gradually moving the request
hased on a predatermined time 50 that the existing connection betwean the request and the server is not broken.

Ths dynamic hashing-bassd load bhalancing msihod of the present invention also has a hashing-based vad balancer thal distribules and
distributes user reguests to server groups, and has more hashing vaiues than the number of servers in the hashing table. In the server
reassignment siuation, including the case where the numiber of sarvers eperating due 10 the deletion / addition of any server is changad or
the server wanta to redistribuie the load 1o another server in case of an overload in any server, the user's reques! and server The session
tabls s lemporarily operated for storing and referencing the user's request and connection information with the servar undll the hashing
value movaments are completed.

The dynarmic hashing-based load balancing method of the prasent invention also has a hashing-based icad balancer that distributes and
distribuias user requasis 1o senvar groups, and has more nashing values than the number of servers In the hashing table. in the case of
sarver relocation including the case where the numbey of sarvers operating due 1o the deletion / addition of any server is changad or tha
ioad redistribution to another sarver is overwheimed by an overload in a certain servar, the movemnant o anciher senver is reguired o
ansure the user's comnnectivity. Ganarate seasion information on a request of & user who has enterad the hashing value for a specified time
with respest o the delermined hashing valug; The generated session infomation is maintained for a predeiermined fime; i ihe user 181
reguast for an existing session s received within a cerlain time, the session is further maintained for a apecified time; Mainiain a connection
with 8 sarver for a8 specified time for the session baing held; Forwarding the usars requast by a hashing meinod to he user's reguest not
registered in o session within the designated time; The users request in which the session is recorded may be deliverad o g new sarver
or anaiher servar oy a hashing method atter a certain time.

The dynamic hashing-based load balancing maethod of the present invention 13 aise installed in front of the servers for load balancing o
receive a user's reguestic the server and delivar it 1o the server; The sysiem has more hashing values han the number of seners; The
hashing value is properly distributed 1o sach server; Calculates a hashing value using some information of the user's request; Fonward the
user's reqguest 1o the server with the corrasponding hashing value, Load batancing is performed by allocating a pontion of the hashing vaius
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of each sarver 1o the addad server when the servar is added; Distributes the hashing valus of the servar 1o other sarvers when the sarver s
deleted / {ailed; if excessive raequesis are concentrated on one sarver, some of the hashing values are moved 1o oiher senvers 1o batance
the icad appropriately; { exceasive load s concentrated on a particular hashing value, itis then distributed among multinle servers; Such a
series of tasks are processed al a time interval by scheduling s that a user's request naturally passes from a senver having a hashing vaiue
to ancther server; i chacks the user's session for the hashing value passed o other server for the siickiness betwean the user's request
and ihe server and mainiaing the connection relationship tatween the usar's request and the saerver for a certain period of time. tis
characterized by applving load balancing.

The dynamic hashing-based ioad dalancing sysiem and method theraof of he prasent invention are different from fhe conveniional mathod
{unbalance of load) in which user requests are distiibuted unevenly among servars in senver addition / deletion / fallure / overicad situations.
Evaniy distribules requesis between servers (evanly ioad}. In addition, dynamic hashing-based ioad balancing system and iis method are
continuously connacted between user request and server regardless of the situation, unlike the axisting method in which a continucus
connection relationshin bebveen a user requast and a server cannot be esiablished in a sarver add / deiate / faull / overload siiuation. The
connection is esiablished,

Harginafter, the present ivention will be described in more detall with reference o the accompanying drawings.

1 shows a general sifuation in which a conventional ioad balancer 103 s used. When the user 101 requesis a web service through the
internei network 102, the lead balancer 103 insialled in front of the sarver 1 104, the server 2 105, and the sarver 3 108 makeas the request
most quickiy. The request of the user 101 i3 sent o the server capable of processing. in this case, when hashing is used in the load
palancing policy, requesis of the same user 101 may be mapped 1 1 10 the same server. For examgie, If the server 1 104 procasses the
user 101 request 1, the server 1 104, which has procassed this, is processed again when the user 101 request 1 is raguestad again.

2 i5 a block diagram illustrating a structure of a conventional hashing-basad load balancer 200, The conventional ivad balancer 200 includss
a hashing valus exiractor 220, a hashing {able 230, a load baiancing control and a fauit monitoring unit 216,

Tha hashing value extractor 228 is responsible for caicuiating arbilrary information as a hashing value in a usar's request, and the hashing
table 230 is regponsible for selecting a server thal can be processed using the calculated hashing valus. . The ivad balancing control and
fauli monitoring unit 210 selects a targel server o which a usar request is deliverad from among savaral servars using hashing table
information, and pericdicaily checks the state of the servers 10 excluds e server from candidates when a fallure occurs. In charge of the
function.

3 is a block diagram illustrating a conventional hashing-basad ivad balancer 320 to process a user's reguast 310, The load balancer 320
sxdracts g hashing valus of 1 from the user request 310 informalion through the nashing value extractor 321, and finds the sanver 330 2
assigned o the hashing value 1 in the hashing table 322, it sends a request io the server (330} 2.

4 is a block diagrarm showing the structire of the ioad balancer 400 based on the dynamic hashing of the presant invention,

The dynamic hashing-based load balancer 400 according to the present invention inciudes a hashing vaius exiractor 420, a hashing tabls
430, a hashing value movemeant information table 440, a session table 450, a load balancing control and a fauit monitoring unit { 410},

The hashing value extracior 420 is responsible for calculating arbiirary information as a hashing value in a user's request, and the hashing
table 430 ia responaible for selecling a server that can be processed using the calculated hashing value. |

The hashing value movemant information table 448 is 3 nashing value movement fims and a session recording fime 1o dynamicaily changs
the connaction relationship between the hashing value and the server while ensuring connectivity batwean the user request and the server
when a server is added / deletad or overlcadad. And sifuation informalion in which the hashing vaius can move, such as overioad stals
information for the hashing vahe,

The session abke 450 records session information on a usear reguast for a predetermingd lime in order to smonihly movs & hashing value
when a server s added / deleted or overloaded. The load balancing control and failure monitoring unit 410 checks the status of the servers
paricdically by selecting one of a plurality of servars o which the user request is o e delivered while using the adls information or

updating the iable information. Responsible for removing the server from the candidatle.

8 is a block diagram illustraling a provess of processing the user's regusst 518 by the dynamic hashing-basad load balancer 520 of the
present invenion.
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in & genaral situation in which a situation such as server deletion / failure 7 addition / overioad does not coour, the process of procesaing the
user's request 510 by the dynamic hashing-based load balancer 524 of the present invention is parformed by the conventional load halancer
326, Same as the process of processing the users request {318}, The load balancer 520 extracts a hashing valus of 5 through the hashing
value extractor 521 from the user reguest 510 informatlion, and finds the server §30 2 assigned to the hashing value 5 in the hashing lable
822 of the user. It sends the request 510 fo the server 530 2

Howevar, in special sifuations such as delefion /7 faull / addition 7 overload of the server 530, FiG. 7, 8, 4, and 10 llusirating an embodiment
of the present invention will follow.

64 and 61 are binck diagrams llustraling the structure of the hashing value movemen! information iable 440 and the session tabie 450 in
tha ipad balancer basad on the dynamic hashing of the present invention.

The hashing value movament Infermation table 440 includes & movernsnt tims, a session racording time, a hreshold value of ong overload
level, and a threshoid value of hwo overload levels. The movement time represents the fime taken for e actual hashing value to move by
scheduling, and the session recording tirne represenis e time for recording ths session of the hashing value to be moved. The hashing
value wnose movement is determined aceording o the sifuation of the server shouid be moved 10 another server within 60 seconds by the
schaduling tme. The session recording e is used as a criterion for delermining whaiher or nol the corrssponding hashing value may be
moved. The load balancer defermings that the session does not nead i be maintainad any ionger when there 8 no raquest for 80 saconds
pased on e session rscording time and moves only the hashing value, The overioad threshold s a valug thatl is compared with the load of
the server. if the load of the server is petweean the threshold 80 of the first slage of overload and the thrashoid 100 of the second stage of
overioad, s inad balancer datermines that the sarver is in the firsl slage of sverioad, In addition, If the ioad of the sarver is equal to the
thrashold value 100 of the second stage of overload, the load balancer deiermines that the server is in the second stage of overload. The
session table 450 s compnsad of a sowces address and pori, a8 destination address and port, & real servar addrass and paort, and a nashing
value.

Tha general hashing-based ioad halancing method connects the previous usar 101 o the server 104 because the server 104 racaiculates
the hashing value using the number of available servers 104 in case of deletion / fault and additon. The connection is changed o a stale
that s not preserved and recalculaiad . in this case, in the case of the web application, the connaciion of the user 101 Is terminated, and in
the case of he caching server 104, the hitrate decreases rapidly. 7 and 8 relate to a method for minimizing recaleulation of hashing valuss
in the case of server 104 deletion / failure and addition to solve {his problem,

FIG. 7 is a plock diagram dlustrating an operation process of processing a delefion / fallure of a server using the dynamic hashing-based
inad batancer 520 of the present invendion, For example, if servar 3 it deleted o fails, tha hashing values that server 3 handled are
transferred to servers 1 and 2, in this axampie, the hashing valuss § and 7 handiad by server 3 are movad 1o sernver 1 {amows 721 and
722y, and ihe hashing values 8 handied by server 3 are transferred o server 2 farrows 723 in cass of server {allure, the guarantes of
connectivity batween the user reguast and the server is broken, 50 the above hashing value movement occurs. On the other hand, in the
case of server delalion, the hashing value movernsnt can be graduaily performed {0 guaranies uger requesi and connectivity with the
aarver, Yhen the server needs 1o be deleted, information about the incoming session for a certain period of Hime is recorded in the sassion
table, Afler that, when a user requsst comes n, the session tabie is searched o determing whsiher or not itis an sxdsting session.

if the session is naw, for example, if the hashing value I8 §, the server 2 is allocated according io the reassignment principle. itis an
sxisting session, H s determined whether a reguast comes i within a certain ime. If the user request comes back for a cartain period of
time, it is assigned fo the axisting server 3 {this is determined by slep F123 of FIG. 11). The information of server 3 is registered in the
correspunding session and the aciual server address in the corresponding session in he session labls of FiG §-h, tha / port fleld contains
information about Server 3},

if the request comes in after a certain period of fime, itis determined that the session does notneed to he maintained, For exampie, if the
hashing valus is 8, the server 2 is allocaled according 1o the reassignment principie. i all the requests processad by ihe exisling server 3
are finished and the server 3 15 no ionger responsible, the server 3 s deleted. In the process of moving a hashing value when deleting a
server, the hashing value is graduaily moved by using hashing movement lime and session recording time information in the nashing value
movarmnent irformation table 440, The session table runs only temporarily for hashing value movament.

8 is a block diagram illusirating an operation process of processing the addiion of a server using the dynamic hashing-based load balancer
520 of the present invention, For exampie, when Server 4 i added, the hashing values of the existing servers are fransferrsd io the new
Server 4. In the exampie, e hashing value § processed by server 2 is moved 10 server 4 {arrow 82 1), and e hashing value & processed

-l
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hy server 3 is transferred o server 4 {arrow 82%). Here, the hashing vaius movernent i aiso processad in the same manner as the
progressive movament method using e hashing value movemeant information tabis 440 information described in the server deletion
process of FitG, 7 in order 1o ensura the connection sacurity betwaen the user request and the servar.
in a gensral hashing-based load balancing method, thers i3 a tendency that the performance of the overall servers depands on the ssrver
104 whers the request is overloaded hecause the request of s user 101 is overlcaded with one or some servers, 8 and 10 relats to a
method for servers o uniformiy handis fhe request of the user 101 In the event of request overioad 1o solve this probiem,

3 is a vlock diagram Hlustrating an operation process of processing a server when a primary overioad, which is an overload siate, may be
pracessed by the server using the dynamic hashing-basad ioad balancer 520, For example, i the senver 2841 nas a primary overiead, he
server 2941 moves 1o another server among hashing values processed by the server 294, The threshold of primary overload s specified in
the hashing value movement information table 440 of FIG. In this example, the hashing value 3 baing processed by senver 2841 moves o
sarver 1 {arrow 831}, and the hashing value 5 moves to server 3 (arrow 832}, so that requesis from user 161 are egualized to the servers.
We can see thal it is disiribuied (all servers have a load of 100 after moving the nashing value). Here, the hashing value movement is also
processed in the same manner as the progressive movement method using the hashing value movement information table 440 information
dascribed in the server deletion process of FIG. 7 in order to guaranies the connaction security betwaen the user request and the server,
FIGs, 10 is a blook diagram llustrating an operation process of processing a secondary ovearload, which is an overload siate in which the
server can no longer condinus using the dynamic hashing-based load balancsr 520, For exampie, f server 2 1041 has a secondary
overioad, since server 2 cannot handia this alone, it redisiribules in the form of round robin with other servers, The thrashold of secondary
overload is specified in the hashing vadue movament information tabie 440 of FIG. 6, for saamples 100, H server 2 racaivas a request 1821
with a hashing value of 4 that cannot be handied by itseif and determinaes that il is a secondary overioad, then the user reguest coming to
hashing value 4 determines the server in g scheduling mannsr (round robin}. 11 F140 siap).

’ 4

For example, the first request is handled by server 1 {arrow 1031), the sscond request is handled by server 2 {arrow 1032), the third
raguest is handled by server 3 (arrow 1033}, and the inurily request is Server 1 s distributed by provessing again {arrow 1031).

The dynamic hashing-based load balancing lechnigue of the present invention will be described in detall with reference to FIGS. 11, 12, and

13

11 is a fiowchart lllusirating an overall session processing process for a user request according to an embodiment of the present inventon,
F101: Start the whole operation.

F110: Receive a session.

F120: Check whather there is a correaponding session in the session table.

F121 I the session exisls in the session labie, check if the sassion has axpired.

F122: Discard the session informaton if he session has expired.

F123: 11 the session has not expirad, select the servar racorded in the session tabde,

F130: 1 there s no session in the session table, the hashing value is calcuiated and the server is selecied.

F14: Verify that load badancing for hashing values is round rokin,

Fi41: # the load batancing for nashing value is round robin, chooss seiver as round rebin.

F150: i the load balancing for hashing value is not round robin, check if session recording for hashing value is anabled.
F151: End session recording if session recording for hashing value is activated.

F152: Record the sessiorn.
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F160: Send a session,
FA70 End the whais operation.

Fi, 12 is a fiowchart ilustrating managing a siate change of a server before calculating the hashing value of FIG. 11 and selecting a server
{F130) according i an exemplary embodiment of the present invention

F201: Start overall operation.

F210: Check if the server has been delsiad

F211: i the server is deleted, distribule the deleted server's hashing value to the remaining senvers. A specific example follows FIG. 7.
F220: 11 the server has not been delated, check If there is a falled seiver.

Faz21 i there is a failled server, distribute the failed server's hashing valug 1o the remaining servers. A spaciic exampls follows FIG. 7.
FZ30: i the failed server does not exist, check if the sarver has been added.

F231 4 a server has been addad, set the session 1o record the hashing vaius 1o move from ihe exisling server 1o the added senver, A
spacific axample follows FIG, 8.

F232: Salect hashing value to sand 1o added sarver accurding o load ralte and condition of exisling sarver,
F240: I no server has been addad, verify that the server's statiss is Overicad 1, which the server can handie.

F241: 1 the server slade is overload state 1 thal the server can handle, seleci a hashing value o move according o the load rate and state
of the servers, A specific exampie follows FIG. 8.

F242: The hashing value t© move gradually moves accurding to ihe scheduling policy.

F250: 1f the server's state is not overload siate 1 that the server can handle, check whather the senver's siate is overioad state 2, which the
server cannot handls,

251 If the slale of the server is an overload state 2 thal the server cannot handle, the scheduling is performed by changing the hashing
vatus of the overload siate to round robin. A speciiic example follows FiG. 10,

13 is a fiowchart Hlustraling an operation of moving a hashing valus (F242) according to the scheduling policy of FIG. 12 according o an
ambadinent of the present inveantion.

F301: Start overall operation.
F310: Checl if there is a hashing value that starled recording the seasion.

F311: i thare s g hashing vaius thal slerled recarding the session, check whether the session recording time for the hashing value has
axpired,

F312: if the session recording ime for the hashing value has expired, siop recording the session for the hashing valus,
F320: If no hashing vaiue staris the session recording, check if there is a hashing value 1o move 10 another server.

F321: 1 there i a hashing vaius 1o rmowe 16 another server, the hashing vaius is moved according o a speciiiad scheduling method,
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The ivad balancing scheme based on the dynamic hashing of the present invention distibules the request of the user 101 evenly among
the servers in the addifion / delefion ¢ faull / sverlcad sifuation of the servar (svanly distributing the load) and the requesi of the user 101 and
the server, Ensure a lasting connaction between them. This distribution and connection snsures a siable service without delay due o sepver
addition / deletion / iallure / overioad o ai users 101 who use the seners,

Although the invention has been described in detail only with respect t© the described smbodiments, it will be apparent o those skilied in
the art hat various changes or modifications can he made within the spiril and scope of the invention, and such changes or modiications
are consequentily atlached o the appended claims. It will have 1o belong to the scope of.

1 is a plock diagram llustrating a general siluation in which a conventionat load balancer s used,
2 ia a block diagram showing the struciure of a conventional hashing-based load balancer.
3 is & block diagram illusirating a conventional nashing-basaed ioad balancer procassing a user reguest.

4 is a block diagram showing the siruchire of 3 ioad balaneer based on dynamic hashing according o the present invention.

A ia 3 block diagram illustrating a process of processing a usar's request by the load palancing based on the dynamic hashing aceording o
the present invention,

GA and 6B are bioek diagrams fllustrating the structure of the hashing value movemeant information table and the session {able in the load
batancing vasad on he dynamic hashing of the present invention,

7 is a plock diagram illusirating an operation process of processing a deletion / fallure of 3 server using a dynaimic hashing-based ioad
balancer acoording to the present inveniion

Fltz, 8 is 8 block diagram illustrating an operation process of adding a server using a dynamic hashing-based ioad balancer according to the
present imvanton.

FIG. 8 is a plock diagram fHustrating an operation procass of processing a sanver whan the first overioad, which Is an overioad state, may be
processad by he server using the dynamic hashing-based inad batancer.

FiG, 10 is a block diagram Hlustating an operalion process of processing a secondary overload, which is an overload state in which a
server can no longer condinue using the dynamic hashing-based lcad balancsr of the present invendion,

11 is a fowchart illustrating an overall session processing process for a user request aceording 1o an embodiment of the present inventon.

FiG, 12 Hustrates a flowchart of managing a sials change of a sarver hefore calculating the hashing value of FiG. 11 and selecting a server
according o an axamplary embaodiment of e present invention,

13 is a fiowchart lilustrating an operation of moving a hashing value according o the scheduiing policy of FIG, 12 according o an exemplary
embodiment of the present inveniion.

«Description of the symbaois for the main parts of the drawings»
40 load halancer

410 lvad distribution control and faull monitoring unit

426 hashing value extracior

430 hashing tabie

440 hashing value movernant information tabie
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Language: (English)

i fhe hashing-based load balancer that distributes user requesis 1o ssrver groups,
A hashing value axiractor 420 that calcuiates arbitrary information as a hashing value in a reguest of the usar 101,

A hashing iable 430 for selecting a processabis server by using the calculated hashing value, and moving s hashing value o changs the
asaigned servar upon adding / deleting / Tauiting / ioading the sarver;

i order 1o dynarmically chiange he connection pabwean hashing value and sarver while guaraniseing conneciivity batwesn user request and
sarver whan adding / deleting server or specific server overload, hashing time movemant ime, seasion racording fime and overload siatus
informadion about hashing value A hashing value movement information table 440 including situation information in which the hashing value
can move,

A session talde 450 capable of recording session information for a user 101 request for a pradeterminad time in order 10 smoothiy move a
hashing value when adding / deleting or overioading a server,

Ajgad that includas a function of epwiuding a server fram candidates whan a faliure oocurs by periodically cheoking the siatus of tha servers
wiille selecting one of a plurality of target servers 1o which a user requestis dellverad while using the {able information or updating the iable

information. Dynamic hashing-based oad halancing system, characterized in thal composed of a distibuted conirol and fault monitoring unit
{410y,

2. The hashing value exiracior {420} of claim 1, wherein the hashing vaige sudracior (420} may use any part of the information in the usar
{101} request information for hashing value calculation; This information uses an P address, a TCP / UDP port, a cookie included In HTTR,
a URL, a URH and any other information in a packsi other than the dynaimic hashing-based ioad balancing systam.

2. The load balancing conirol and fallure monitoring unit 410 of claim 1, wherein when one server 741 in the load balancing server group
fails, the hashing vaius processed dy the server is svenly distributed o the remaining load balancing target server, To distribute, the
hashing value is distributed evenly or the number of hashing values is evenly distributed using the load information average value for each
hashing vahie,

2. The load balancing conirol and fallure monitoning unit 410 of ciaim 1, wherein the hashing value processed by the server is uniformiy
distriputed to the remaining load balancing target senvers when one sepver 741 in the load balancing sanver group is deleted. To distribute,
the hashing value is distributed eveniy or the number of hashing vaiuses is avanly disiribuled using the lovad informaiion averags value for
each hashing value.

The ioad halancing conirol and faliure moniioring unit 410 disiribuiss the hashing values processed by the servers eveniy 1o the newly
added server 832 when the new server 832 in the load balancing server group is added. in order to uniformily distribuie the hashing valus or
evenly distribute the number of hashing values using the load information average value for sach nashing value.

Tha hashing value movement information table according to ciaim 1, whereln the load batancing control and fault monitoring unit 410 1s able
o confinue processing by a specific sener 841 in the foad balancing server group bul exceads a normai load, When the firsi overioad
threshold specified in 440 is exceaded, the ioad information of the hashing value of the server 841 is used to distribuie hashing values
having a smailer load among fhe sanvers having a lower load than the server 841, Dynamic nashing based lead balancing sysiam,
charactarized in that.

The secondary ioad designated by the hash value movernsnt information tabie 440 of claim 1, wherein the load balancing control and fauli
monitoring unit 418 s in a state in which the specific server 1041 in e foad balancing server group cannot continue processing. When the
overload threshoid s sxceadsd, the server 1041 finds a hashing value causing the overload, and sequentiaily distributes the user 141
reguast coming in o the hashing value o ail or lighily loadead servers, or other equivalent. Dynamic hashing-based ioad balancing system,
characterized in that the distribution through the msthod,

i1 the hashing-based load balancer that distributes user requests 1o sarver grouns,

Pagas 12
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The hashing table 430 has more hashing valuas fhan the number of servers, and the number of servers sperating due o the fallure /
deletion / addition of any server in the server group is changed or e 1oad on other servars when an overload ooowrs in any server,
Dynarnic hashing-based load, charactarized in that the server is reassigned by moving the hashing value by dynamically changing e
servars assigned the hashing valuas in he hashing fable without changing the size of the hashing valug in the server reassignmeant shuation
including redistribution. Dispersion method.

iri the hashing-based load balancer that disyributes user requests o server groups,

Thia hashing iable 430 has mors hashing values than the number of servers, and in order o redistribute the load 1o ancther server when the
number of senvers changad due to the deletion / addilion of random servers in the senver group is changed or when an overload occurs in 8
random server, In a senver raassignment situation, a user in a hashing-hased lpad balancer does not move all the hashing vaiues directly to
another server, but instead moves them ncramenially based on a randomly specified #me so that ihe user's reguest and existing
connections with the server are not broken, Dynamic hashing-hased nad balancing method, characterized in that the connection hehwaen
the request and the server is disconnaeciad.

i1 the hashing-based load balancer that distributes user requests 1o sarver grouns,

Tha hashing lable 430 has mors hashing values Ban the number of servers, and in erdar o redistribute the inad 10 other servers when the
number of senvers changed due o the deletion / addition of arbifrary senvars in the server group is changed or when an overload ocours in
any seiver, In the server reassignment siiuation, including the case whare the server reassignment situaion ooeuwrs, for the purpose of
sforing and referencing the user's request and the connection information belwaen the server and the servar unti the hashing value
movemanis are completed so that the connection betwaen the user's requast and the server is nol broken. Dynamic hashing-based load
balancing methed, characierized in that for operaling the session fable (450).

i the hashing-based load balancar that disiribules user requests 1o servar grouns,

The hashing table 430 has more hashing values than the number of senvers, and in order to redistribule the ivad o another server when the
number of servers changed dus 16 the deletion / addition of random servers in the saiver greup is changad or when an overload scours in a
random sanver. In the server reassignment siluation inciuding the case, o ensure the conneactivily of the user 101 to generale the session
informadion for the request of the user 101 enlared the hashing value for a specified dme with respact i the hashing vaius determined o
move to ancther server

The generated session information is mairdained for g predetermined time;

if the user 101's request for an existing session is recehvad within a certain time, the session is further maintained for a specified fime;

Maintain a connection with a server for a specified fime for e session being held;

Forwarding the reguest of the usser 101 by a hashing method fo the raquest of the user 101 not registered in the session within the
dasignated time;

Dynamic hashing-basad load balancing maihod characterized in that the request of the user 101 recorded the session s transmiled o &
new senver or another senver by a hashing method after a predetermined #me.

Language: (Korean)

ANBRY QHS
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Case No. 18-1490-CON)

Conf. No. 7602
For: Managing Queue Distribution between Critical
Datacenter and Flexible Datacenter

In the Application of: )
McNamara et al. )
) Examiner: Hwang
Serial No.: 16/525,142 )
) Group Art Unit: 2447
Filing Date: July 29, 2019 )
)
)
)

REQUEST FOR CORRECTED FILING RECEIPT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Attention: Application Processing Division
Customer Correction Branch

Dear Sir:

1. Attached is a copy of the official filing receipt received from the PTO in the above-
referenced application for which issuance of a corrected filing receipt is respectfully
requested.

2. There is an error with respect to the following data, which is incorrectly entered.

Error In:

Inventor(s):  Michael T. McNamara, Newport Beach, CA;
David J. Hensen, Houston, TX;
Raymond E. Cline Jr., Houston, TX

Correct data:
Inventor(s):  Michael T. McNamara, Newport Beach, CA;

David J. Henson, Houston, TX;
Raymond E. Cline Jr., Houston, TX
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3. It is believed that no fee is due in connection with this filing; however, if a fee is due, then
the Commissioner is authorized to charge our deposit account 13-2490.

Respectfully submitted,

Date: November 4, 2019 /Alexander D. Georges/
Alexander D. Georges
Registration No. 70,534

McDonnell Boehnen Hulbert & Berghoff LLP
300 South Wacker Drive, 32nd Floor

Chicago, IL 60606

(312)913-0001
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UNereED StarteEs Parent anp TRapemasK OFFICE

UNITED STAEES DEPARTMIVT OF COMMERCE
Usnited States Patent and Trademark Offfec
Address: COMMISZIONER FOR PATENTE

P Box 1450

Asxandez, Vogida 22313-1450

wxwm‘p:o.gw

r“?—i%ﬁ%?am E 3535)&;&2 E ﬂlﬁrr % FIL FEE RECD E ATTY.LOCKETNO E‘rm CLAIMSEEND cmmsi
16/525,142 {7/29/2019 2187 865 18-1450-CON 20 3
CONFIRMATION NO. 7602
20306 FILING RECEIPT
MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP s gy {18818 ha ey e i
300 8. WACKER DRIVE “ﬁ*gﬁ il 5@ j @ﬁ!ﬁi!&iﬁxﬁlﬂiﬁﬂ
32ND FLOCR '

CHICAGO, L. 80808
Date Mailed: 08/12/2018

Receipt is' acknowledged of this non-provisional utility patent application. The application wili be taken up for
examination in due course. Applicant will be notified as 1o the resuits of the sxamination. Any correspondence
concerning the application must includs the follawing identification information: the LLS, APPLICATION NUMBER,
FILING DATE, NAME QOF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presenied on this receipt. If an error is noted on this Filing Receipt, please
subimit a written requast for a corrented Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and undetlining for additions. If you received a "Notice to File Missing Paris” or
other Notice requiting a response for this application, please submit any request for corrsction to this Filing Receipt
with your reply to the Motice, When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is graniable.

Invenior(s)
Michael T. MclNamara, Newport Bea
David J. Hesses; Houston, TX; Ui
Raymond E. Cline JR., Houston, TX;
Applicant{s)

Lancium LLC, Houston, TX;
Power of Attorney: The patent practitioners associated with Customer Number 20306

Domestic Priority data as clalimed by applicant
This application is a CON of 16/178,335 10/30/2018 PAT 10367353

Foreign Applications for which priority i claimed {(You may be cligible to benefil from the Patent Prosecution
Highway program at the USPTO. Please see hitp/fwww.usplo.gov for more information.) - None.

Foreign application information must be provided in an Application Data Shest ip order o constilule a claim to
forsign prority. See 37 GFR 1.55 and 1.76.

Permission fo Accass Application via Priotly Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rascind an authorization for access using Form PTO/SB/8 or Form FTO/GB/ES as
appropriate.

pags 1 of 3
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if Requirgd, Foreign Filing License Granted: 08/08/201¢

The country code and number of your priority application, to be used for filing abroad under the Parls Convention,
is US 16/525,142

Projected Publicalion Date: 04/30/2020
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY *
Titls

Managing Queue Distribution between Critical Datacenter and Flexible Datacenter
Praliminary Class

713
Statement under 37 CFR 1,55 or 1.78 for AlA (First Inventor to Fils) Transition Applications: No

PROTECTING YOUR INVENTION QUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a forsign country, an inventor who wishes patent protaction in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application undar the Patent Cooperation Treaty (PCT). Aninternational (PCT) application generally has the samsa
effect as a regular national patent application in each PCT-member country. The PCT process simpiifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of “an international
patent” and dogs not eliminate the need of applicants {o file additional decuments and fees incountries where patent
protection is desired.

Almost every-country has its own patent law, and & person desiring a patent in a particular country must make an
application for patent in that country In accordanca with its particular laws. Since the laws of many couniries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights arg not lost prematursly.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent gpplication
serves as a request for a foreign filing license. The application's filing receipt confains further information and
guidance as to the status of applicant's ficense for foreign filing.

Applicants may wish to consult the USPTO booklst, "General Information Concerning Patents” (specifically, the
section entitied "Treaties and Forsign Patenis") for more information on timeframes and deadiines for filing foreign
patent applications. The guide is available sither by contacting the USPTO Contact Center at 800-786-9198, or it
can be viewed on the USPTO website at hitp://www uspto.goviwsbloffices/pac/doc/gensralindex, himl.

For information on preventing theft of your intellsctual property {patents, trademarks and copyrights), you may wish
to consult the U.S, Government website, hip://www.stopfakes.gov. Part of a Department of Commerce initiativs,
this website Includes selt-help “toolkite” giving innovalors guidance en how to protect intellactual property in spacific
couniries such as China, Korea and Mexico. For quastions regarding patent enforcement issues, applicants may
oall the 1.8, Government hotline at 1-886-998-HALT {1-866-980-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.8.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followad by a date appears on this form. Such licenses are issued in all applications wherg
the conditions for issuance of a ficense have been met, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth In 37 GFR 5.15(a) uniess an sarlier
license has baen issuad under 37 CFR B.15{b). The license is subject to revocation upon writlen notification. The
date indicated is the effective dafe of the license, uriless an earligr license of similar stope has been granted under
37 CFR 513 or 5.14. o

This license is {0 be retained by the licensee and may be usad at any ime on or after the effective date therecfunless
it is revoked. This license is atilomatically transferred to any related applications(s} filed under 37 CGFR 1.53{d}. This
license is not retroactive.

The grant of a license does not in any way lessen the responsibifity of a licensee for the security of the subject matter
as imposed by any Sovernment contract or the provisions of existing laws relating to espionage and the national
seaurity or the export of technical data. Licenseas should apprise themselves of current regulations especially with
respect to ceriain countrigs, of other agencies, particularly the Office of Defense Trade Cantrols, Department of
State (with respect to Arms, Munitions and implements of War {22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury {31 CFR Pans 500+) and the Deparntment of Energy.

No license under 35 U.S.0. 184 has been granted at this time, if the phrase "{F REQUIRED, FOREIGN FILING
LICENSE GRANTED” DOES NOT appear on this form, Applicant may still petition for a license under 837 GFR 5,12,
if a license is desired bafore the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
14.8.C. 181, the licensae may foreign file the application pursuant to 37 CFR 5.15(b},

SelectisSA

The United States rapresents the largest, most dynamie marketplace in the world andis an unparalieled location for
business investment, innovation, and commarcialization of new technologias. The U.8. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectlSA, our nation works to
promote and facilitate business investment. SelectlUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.5. cities, states,
and regions competing for global investment; and counsels 1.8, economic developmentorganizations oninvestment
attraction best practices. To lzarn more about why the United States is the best country in the warld to develop
technology, manufacture products, deliver services, and grow your busingss, visit hitp//www.SelactUSA gov or call
+1-202-482-6800.

page 3of 3
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142

Filing Date P019-07-29

First Named Inventor ||VICNAMARA; Michael T.
Art Unit | 2187

Examiner Name

| HWANG, Joon H.

Attorney Docket Number

| 18-1490-CON

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm:ner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document

Figures Appear

If you wish to add additional U.S. Paten

t citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner,
Initial*

Cite No

Publication
Number

Kind
Code?

Publication

Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Examiner|
Initial*

Cite
No

Foreign Document
Number3

Country
Code?j

Kind
Code#

Publication

Date Document

Name of Patentee or
Applicant of cited

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Ts

If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner,
Initials™

Cite
No

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s),

publisher, city and/or country where published.

Ts

EFS Web 2.1.18
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Application Number 16525142

Filing Date 2019-07-29
INFORMATION DISCLOSURE First Named Inventor | MCNAMARA; Michael T.
STATEMENT BY APPLICANT At Un
o nit | 2187
( Not for submission under 37 CFR 1.99)
Examiner Name | HWANG, Joon H.

Attorney Docket Number | 18-1490-CON

1 Final Office Action mailed on 01 October 2019 for U.S. Patent Application No. 16/175,246, filed on 30 October 2018,
118 pages.

WILSON, J., "A Utility-Scale Deployment Project of Behind-the-Meter Energy Storage for Use in Ancillary Services,
2 Fnergy Resiliency, Grid Infrastructure Investment Deferment, and Demand-Response Integration,” Portland State
University, 2016.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signhature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if net in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18
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Application Number 16525142

Filing Date 2019-07-29
INFORMATION DISCLOSURE First Named Inventor | MCNAMARA; Michael T.
STATEMENT BY APPLICANT At Un
o nit | 2187
( Not for submission under 37 CFR 1.99)
Examiner Name | HWANG, Joon H.

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fAlexander D. Georges/ Date (YYYY-MM-DD) 2018-10-15
Name/Print Alexander D. Georges Registration Number ’70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18
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Electronic Acknowledgement Receipt

EFS ID: 37461048
Application Number: 16525142
International Application Number:
Confirmation Number: 7602
Title of Invention: Managing Queue Distribution between Critical Datacenter and Flexible
Datacenter
First Named Inventor/Applicant Name: Michael T. McNamara
Customer Number: 20306
Filer: Alexander D. Georges
Filer Authorized By:
Attorney Docket Number: 18-1490-CON
Receipt Date: 15-0CT-2019
Filing Date: 29-JUL-2019
Time Stamp: 15:35:42

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

e | Document Descptio rlotame | Ehe Sl | eanrn| choomn
1053558
1 Information Disclosure Statement (IDS) | 18-1490-CON_IDS_150CT2019, no 4

Form (SB0O8) pdf

7253f1f17994aff9a3d085946a95627f22df6

Warnings:
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Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

2536085
2 Non Patent Literature FOA_U516175246_010ct2019 | no 18
EFS.pdf
9681f055dc192a2dca07e432ch%a18oeebd|
Warnings:
Information:
5882755
3 Non Patent Literature NOA_U516175146_15Aug2019 no 17
_EFS.pdf
1¢7d12e9ac31dd54615410bf7bbad1cd47e)
b3254
Warnings:
Information:
8017131
4 Non Patent Literature WILSON_EnerRes_2016_EFS fi no 153
nal.pdf
068a3b92071644645¢7b8ca26d1c91c4386)
218ac
Warnings:
Information:
Total Files Size (in bytes){ 17489529

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationas a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS PTO/SB/08a (02-18)
Lo . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16525142
Filing Date P019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ||Vlichae| T. McNamara
Art Unit | 2187

Examiner Name | TBA
Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm:ner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code!’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1w Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PR Passages or Relevant

Figures Appear

Document

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No . - .
publisher, city and/or country where published.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142
Filing Date 2019-07-29
First Named Inventor | Michael T. McNamara
Art Unit | 2187
Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

7 pages.

Notice of Allowance mailed on 15 August 2019, for U.S. Patent Application No. 16/175146, filed on 30 October 2018,

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor | Michael T. McNamara

STATEMENT BY APPLICANT

A Art Unit | 2187
( Not for submission under 37 CFR 1.99)

Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fAlexander D. Georges/ Date (YYYY-MM-DD) 2018-09-17
Name/Print Alexander D. Georges Registration Number ’70,534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 37190446
Application Number: 16525142
International Application Number:
Confirmation Number: 7602

Title of Invention:

Datacenter

Managing Queue Distribution between Critical Datacenter and Flexible

First Named Inventor/Applicant Name:

Michael T. McNamara

Customer Number:

20306

Filer:

Alexander D. Georges

Filer Authorized By:

Attorney Docket Number: 18-1490-CON
Receipt Date: 17-SEP-2019
Filing Date: 29-JUL-2019
Time Stamp: 16:23:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)
1034271
Information Disclosure Statement (IDS)
4
1 Form (SB08) 18_1490CON_supp_IDS.pdf no
01e898b7b128b1ea4d0db90191b4ec13el
a1594b

Warnings:
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Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

11306510
2 Non Patent Literature 535_NOA.pdf no 17
bf? '253d7dc0: daf]
e371b
Warnings:
Information:
Total Files Size (in bytes){ 12340781

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(MBHB Case No. 18-1490-CON)

In re Application of:

McNamara
Group Art Unit: TBA
Serial No.: 16/525,142
Examiner: TBA
Filed: July 29, 2019
Conf. No. 7602
For:  Managing Queue Distribution between Critical
Datacenter and Flexible Datacenter

N e N N e e e S SN S

TRANSMITTAL OF CORRECTED APPLICATION DATA SHEET

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Submitted herewith is a corrected application data sheet updating the name of
Inventor from David Hensen to David Henson. The inventor is the same as on the
original application as filed. This was an inadvertent error by the Applicant and without

deceptive intent.

No fees are believed to be due with this submission. However, if the
Commissioner believes a fee is due, the Commissioner is hereby authorized to charge

any fees or credit any overpayment to Deposit Account No. 13-2490.

Respectfully submitted,

Date: August 14, 2019 By: /Alexander D. Georges/
Alexander D. Georges
Reg. No. 70,534

McDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 SOUTH WACKER DRIVE

CHICAGO, ILLINOIS 60606

TELEPHONE (312) 913-0001

FACSIMILE (312) 913-0002
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PTOAIAMS {D2-18)

Approved for use through 11/30/2020.  OMEB 1651-0032

U8, Paterd and Trademark Office; U.8, DEPARTMENT QF COMMERCE

Under the Pagerwork Reduction At of 1995, no persons are reguired (o respond fo 3 coltectinn of information wiiess it contains a valid OMB control number.

. . Attornay Dockst Number | 18-1480-CON
Application Data Sheet 37 CFR .76

Application Number 16/525,142

Title of Invention Managing Queue Distnbution bebwesn Critical Datacenter and Flexible Datacenter

The apglication data shest is part of the provisionatl or nonprovistonal application for which itis being submitted. The foliowing Torm contains the
bibliographic data arranged in & formatl specificd by the United Slates Patent and Trademark Office as gullined in 37 CFR 1.78.

This document may be completed slectionically and submilted fo the Qffice In electionic format using the Elsclionic Filing Syslem (EFS) or the
documernt may be prinded and included in 3 paper filed application.

Secrecy Order 37 CFR 5.2:

, Portions or all of the applisation associated with this Application Data Sheet may fall under a Secrecy Order pursuant fo
' 37 CFR 5.2 (Paper filers only. Applications that fall under Sacrecy Order may net be filed electronicaliy.)
Inventor Information:
Inventor [}
Legal Mame
Prefix| Given Mame Middie Name Family Name Suffix
l E} Viichaed h vicNamara | B
Residence Information {Select One} # US Residency Non UE Rasidency Agtive US Military Service
City I Newport Beach SistelProvince | £A Country of Residencd LIS
Mailing Address of Inventor:
Address 1 5008 Thomas Road
Address 2
City | ousion State/Province I ’F}(
Postal Code 77041 . Countryi | 1US
Inventor 2 Remoye
Legal Mame
Prefix| Given Nams Middie Name Family Name Suffix
| B . Honsan Henson O
Residence information {Select One} (g US Rasidency MNon US Residency Active US Military Service
City ' Houston State/Province | TX Country of Residencd | LS
Maifing Address of Invenior
Address 1 3008 Thomas Road
Address 2
City [ Efiemsian E State/Province ] 19
Postal Code 77041 . Countryi ’ IUS
fnventor 8
Legal Mame
Prafiy| Given Name Middie Names Family Name Suffix
] B ?Raymond F pine }Jr.
Residence Information {Select One} (&) US Residency Nort US Residency Active US Military Service

£F8 Web 2.2.13
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PTOMAIAMS (D2-18)

Approved for use through 11/30/2020.  OMEB 1651-0032

U5 Patert and Trademark Office; U.8, DEPARTMENT QOF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

Attorney Docket Numbser | 183-1490-CON
Application Number 16/525,142

Application Data Sheet 37 CFR 1.78

Title of invention | Managing Queus Distribution between Critical Datacenter and Flexible Datacenter

Gity | Houslon State/Province | X Country of Residencd LS

Mailing Address of Inventor:

Address 1 AO06 Thamas Road

Address 2
City | Eﬁausmn E Biate/Province 1 :Tx

Postal Code 77041 . Countryi | IUS

All inventors Must Be Listed ~ Additional Invenior Information blocks may be
generated within this form by selecting the Add button.

Correspondence Iinformation:

Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 OFR 1.33a).

[] An Address is being provided for the correspondence Information of this application.

Gustomer Number 20306
Email Address docketing@mivhb com | | AcdEmal | |Remove Emai

Application Information:

Title of the Invention Aanaging Queue Distribution betwaen Critical Datacenter and Flexdble Datacenter

Attorney Docket Number| [18-1480.CON Small Entily Status Claimed  [X

Application Type Nonprovisional -
Subsect Matter Sty b
Total Number of Drawing Sheets {if any) 14 Suggested Figure for Publication {if any}

Filing By Reference:

Gy complete this section when filing an application by reference under 35 US.C 113{e) and 37 CFR1.57(8). Do not complete this section if
application papen including a specification and any drawings are being filed. Any domestic benefit or forsign priority information must be
provided in the appropriste section(s) below {i.e, "Domestic Benefit/National Stage Information” and "Foreign Priority Information”).

For the purposes of a filing date under 37°CFR 1.53(b), the description and any drawings of the present application are replaced by this

refarence to the previcusly filed application, subject to conditions and requirements of 37 TFR 1.57{a}.

Application number of the previously Filing date {YYYY-MM-DD) intellectual Praperty Authority or Countyy
fited application

Publication Information:
[[1 RequestEary Publication {(Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under
M 35 UL8.C. 122(b) and cerlify thatl the invention disclosed in the altached applicaion has not and will not be the
subject of an application filed in ancther country, or Under a multilateral international agreemant, that requires

publication al eighteen months after filing.
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PTOMAIAMS (D2-18)
Approved for use through 11/30/2020.  OMEB 1651-0032
U5 Patert and Trademark Office; U.8, DEPARTMENT QOF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

Attorney Docket Numbser | 183-1490-CON
Application Number 16/525,142

Application Data Sheet 37 CFR 1.78

Title of invention | Managing Queus Distribution between Critical Datacenter and Flexible Datacenter

Representative information:

Representalive information should be provided for all practitioners having a power of allomey in the application. Froviding
this information in the Application Data Sheet doss not constifute a power of atforney in the application {see 37 CFR 132).

Either enler Customer Number or complete the Representative Name section below. [f both sections are compleled the customer
Numiber will be used for the Representative informabion during processing.

Please Select One: @ Customer Number US Patent Practitioner : () Linnited Recogrition {37 CFR 11.3)
Customer Number

Domestic BenefittNational Stage Information:

This seclion allows for the applicant to sither claim banefit under 35 U.S.C. 118(e), 120, 121, 385{c), or 386(c) or indicate
National Stage entry from a PCT application. Providing beneff claim information in the Application Data Shest constitutes
the specific reference required by 35 US.C. 11%(e) or 120, and 37 CFR 1.78.

When referring 1o the current application, please leave the “Application Number” field blank.

Prior Application Status | Palented - | Remave
Application i ) Prior Application Filing Dats ; lssue Date
Nurnber Continuity Type Number YYYY-MM-DD) Patent Number | yvyy am-n0)
tCmsﬁinuaﬁcn of 16/175335 2018-10-30 10367353 f:zmg-ﬁ?-aa
Add:tlona‘i Domestic BenafitYNational Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant o claim prionty 10 a foreign applicalion. Providing this information in the application dala sheet
constitutes the claira for priority as required by 35 U.S.C. 119{b} and 37 CFR 1.55. When pricrity i claimed to a foreign application
that is eligible for retrisval under the prionity document exchangs program gP[)X}‘ the information will be used by the Offics In
automatically altempt retrieval pursuant fo 37 CFR 1.55¢0)(1 and {2).. Under the PDX program, applicani bears the ullimate
responsibility for ensuring that a copy of the foreign application is received by the Office fram the participating foreign intellectual
property office, or a cerifind copy of the forsign prionly application i filed, within the time penod speciied in 37 CFR 1.85{g){(1).

Remowve

Application Number Cauntryi Filing Date (YYYY-MM-DD) Access Code' {if applicable)

Additional Forgign Priorty Data may be generated within this form by selecting the v
Add button. LA ]

EFSWep 2.213

Ex.1002 /Page 649 of 767
Cholla Energy LLC & OBM, Inc.



PTOMAIAMS (D2-18)
Approved for use through 11/30/2020.  OMEB 1651-0032

U8 Patert and Trademark Office; U.5, DEPARTMENT QF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

e e Attorney Docket Numbser
Application Data Sheet 37 CFR 1.78

18-1490-CON

Application Number

Title of Invention

Managing Queue Dislribution between Crifical Datacenter and Flexible Datacenter

Statement under 37 CFR 1.585 or 1.78 for AlA (First Inventor to File) Transition

Applications

[ 18, 2013,

This application {1} claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any fime, a claim 1o a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.85 or 1.78, this application, with a filing date on or after March
18, 20713, will be examined under the first invenior to file provisions of the AlA,
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PTOMAIAMS (D2-18)

Approved for use through 11/30/2020.  OMEB 1651-0032

U5 Patert and Trademark Office; U.8, DEPARTMENT QOF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

N Attorney Docket Numbser | 183-1490-CON
Application Data Sheet 37 CFR 1.78

Application Number 16/525,142

Title of invention | Managing Queus Distribution between Critical Datacenter and Flexible Datacenter

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is propetly signed and filed with the application, applicant has provided writlen
authority to permit a participating foreign intelleciual propaerty (IP) office access to the instant application-as-filed (see
paragraph A in subscction 1 below} and the European Patent Office (ERC) access o any search results from ths instant
applicalion {sce paragraph B in subsection 1 below).

Should applicant choose not {o provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 balow.

application. Afler the initial filing of an application, an Application Data Sheet cannot be used o provide or rescing
authorization for access by a forsign IF office(s). Instead, Form PTO/SB/38 or PTO/SB/EY must be used as appropriate.

1. Authorizalion o Permit Access by a Foreign intelleciual Property Office(s)

A&. Priority Document Exchange {PDX) - Unless box A in-subsection 2 {opt-out of authorization) is checked, the
undersigned hereby grants the USFTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{JP0}, the Koraan Intellsctual Property Office {(KiPQ), the State intellectual Property Office of the People's Republic of
Ching (SIPO), the World Intellectual Property Organization (WIPQG), and any other foreign intellectual property office
participating with the USPTQC in a bilateral or multilateral priority document exchange agreement in which & forgign
application claiming priorily to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2} any foreign or domestic application to which priority or bensfitis claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

“).

the undersigned hereby grants the USPTO asuthority to provide the EPO access 1o the biblicgraphic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14h)2).

The applicant is reminded that the EPO's Rule 141(1) ERC (Euwrapsan Patent Convention) requires applicants to submit a
copy of ssarch results from the instant application without delay in a Eurcpean patent application that ¢laims priority to
the instant application.

2. Gpt-Oul of Authorizations fo Permit Access by a Foreign intellectual Property Office{s)

A. Applicant DOES NOT authorize the USPTO o permit a participating forgign 1P office access to the instant
{1 application-as-fiad. If this box is checked, the USPTD will not be providing a participating forsign 1P office with
any documents and information identified in subsaction 1A above.

B. Agplicant DOES NOT authorize the USPTO {o fransmitf o the EPQC any search resulls from the instant patent
[ ] application. if this box is checked, the LUSPTQ will not be providing the EPO with search résults from the instant
application.
NOTE: Once the application has published or is otherwise puldicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.
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PTOMAIAMS (D2-18)

Approved for use through 11/30/2020.  OMEB 1651-0032

U5 Patert and Trademark Office; U.8, DEPARTMENT QOF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

Attorney Docket Numbser | 183-1490-CON

Application Data Sheet 37 CFR 1.78 ——
Application Number

Title of invention | Managing Queus Distribution between Critical Datacenter and Flexible Datacenter

Applicant Information:

Providing assignment information in this section doss not suhstitute for complianpe with-any requirernent of part 3 of Tille 37 of CFR
to have an assignment recorded by the Office.

Applicant } | Femove |

....................

i the-gppdicant is the inventor {or the remaining joint invenior or inventors under 37 CFR 1.45}, this section should nol be completed.
The information o be provided in this seclion is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the-assignee, persan to whom the invenior s under an obligation fo assign the invention, of person
who otherwise shows sufficient proprietary inferest in the matter whao is the applicant under 37 CFR 1 46 If the applicant is an
applicant under 37 CFR 1.48 {assignee, person to whonmt the inventor is ebligated to assign, or person who othenwise shows sufficient
proprietary inferest) fogether with one or more joint inventors, then the jointl inventor or inventors who are also the applicant should be

identified in this secthion.

& Assignes Lagal Representative under 35 U.5.C. 117 Jomnt inventor

Person to whont the inventar is obligated to-assign, Person who shows sufficient pmprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

pame of the Deceased or Legally Incapaciiated invenior:

If the Applicant is an Organization check here. et

Organization Nams

Lancium LLC

Mailing Address Information For Applicant:

Address 1§ 5008 Thomas Road

Address 2

Gty Houston State/Province TX
Cauntr;f S Postal Code 77041
Phone Number Fax Number

Email Address

Additional Applicant Dala may be generated within this farm by sslecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Praviding assignment information in this section does not substitule for complianca with any requirerment of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFSWep 2.213
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PTOMAIAMS (D2-18)

Approved for use through 11/30/2020.  OMEB 1651-0032

U5 Patert and Trademark Office; U.8, DEPARTMENT QOF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

Attorney Docket Numbser | 183-1490-CON
Application Number 16/525,142

Application Data Sheet 37 CFR 1.78

Title of invention | Managing Queus Distribution between Critical Datacenter and Flexible Datacenter

Assignes "%

Complete this saclion i assignee information, including non-applicant assignee information, is desired ko be included on the palent
application publication. An assignes-applicant identified in the "Applicant Information” saction will appear gn the paterd application
publication as an applicant. For an assignes-applicant, complate this section only if ideniification as an assignes is also desired on the
patent application publication.

If the Assignes or Non-Applicant Assignee is an Organization check here. ]
Prafix Given Mame Middie Name Famihy Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

Gty E Biate/Province
Countryi ’ E Postal Code
Phone Numbser | Fax Number

Emall Addrass

Additional Assignies or Non-Applicant Assignas Data may. be generated within this form by
selecting the Add bution.

Signature:

MOTE: This Application Data Shest must be'signed in accordance with 37 CFR 1.33{b). However, if this Application

subsection 2 of the “Authorization or Gpi-Out of Authorization to Permit Access™ section, then this form must
also be signed in accordance with 37 OFR 1.94{c).

This Application Dala Sheet must be signed by a patent praclitionar if one or more of the applicants is 3 juristic
entity (e.g., corporation or association). If the applicant is two or morg joint inventors, this form must be signed by a
patent practiioner, all joint inventors who are the applicant, or one or mare oint inventor-applicants whe have been given
power of alforney (a.g., see USPTO Form PTO/AIA/ST) on behalf of all jeint invantor-applicants.

See 37 OFR 1.4(d) for the manner of making signatures and cerlifications.

2019-08-14

Signature Alexander U. Georges/ Date (YYYY-MM-DOD)| ROIGGAIS

First Name &A'Eexanﬁer B Last Name F—)eﬁrges Registration Number | 70534

Additional Signature may be generated within this form by selecting the Add button.
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PTOMAIAMS (D2-18)

Approved for use through 11/30/2020.  OMEB 1651-0032

U5 Patert and Trademark Office; U.8, DEPARTMENT QOF COMMERCE

Unider the Pagerwork Reduction Act of 1995, no persons are required to respond fo 3 collection of information unless it contains a valid OMB control number.

Attorney Docket Numbser | 183-1490-CON
Application Number 1e/522,142

Application Data Sheet 37 CFR 1.78

Title of invention | Managing Queus Distribution between Critical Datacenter and Flexible Datacenter

This collection of information is required by 37 CFR 1.76  The information is required to obiain or retain a benefil by the public which
is to file {and by the USPTO fo process) an application. Confidentiality is governed by 35 USC. 122 and 37 CFR 1.14. This
sollaction is estimated 1o take 23 minutes to complete, including gathering, preparing, and submitling the compleled application data
sheet form to the UEPTO. Time will vary depending upon the individual case. Any comments on the amount of time you requirs io
pomplete this Torm andior suggestions for reducing this burden, should be sent to the Chiel Information Qfficer, U.S. Palentand
Trademark Office, U 8. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFSWep 2.213
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Privacy Act Statement

The Privacy Actof 1874 {P.L. 33-579) requiresthat you be given certain information in connection with your submission of the attached form related 1o a patent
application or patent. Accordingly. pursuant to the requirements of the Act, please be advised that: {1 the general authority for the collection of this information
is 35U.S.C. bM2); {2 furnishing of the information solicited s voluntary; and (3} the principal purpose for which the informetion is used by the U5, Patent and
Trademark Office is to procass and/or examine your subnuission related 108 patent application oF patent. If you do not furnish the requested information; the U8,
Patent and Trademark Office may niot Be able (o process and/or exaine vour subwmission, which may result in termination of proceddings or asbandonimant of
the appiication or expiration of the patent.

The inforimation provided by you in this Torm will be subjeck to the following foutine uses:
T Theinformation on this form will be treated confidentially fo the exant allowed gnder the Freedom of information Act (5 U.5.0. 552} and the Privacy
Act {5 U.SL 552a). Records from this system of records may be disclosed to the Department of Justice todetermine whether the Freedom of

nformation Act requires disclosure of these records.

2. Arecord frony this system of records may be disclosed, asa routine use, i the course of presenting evidence to a cousnt, magistrate, or administrative
tribunal, including disclosures 1o opposing Counsel iy the coursa of settiement negotiations.

% Arecord inthis system of records may be disclosed, as a routine use, 1o a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individuad hasrequested assistance frorm the Member with respect 1o the subject matter of the record.

E

A record in this system of records may be disciosed, as a routine use, to'a contractar of the Agency having need for the inforfmation in order to perform
& comtract. Recipients of information shiall be required to comply with the requirernents of the Privacy Act of 1874, as amended, pursdant to 51U.5.C.
S52a(n).

5. Arecovd related to an international Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
1o the international Bureau of the Wordd intelfectual Property Organizdtion, pursuant o the Patent CooperationTréaty,

6. Arecord in this system of records may be disclosed, a5 a routine use; to annther federal agency for purposes of National Security review (35 US.C 181
and for review pursuant 1o the Atamic Energy A (42 U S 218

7. Arecord from this system of records may be disclosed, as a routine use, 1o the Administrator, General Servicds, or his/her designeg, during an
fngpection of records conducted by G524 as part of that agency’s responsibility o recommend improvements in records management practices and
programs, urder authority of 44 41.5.C. 2004 and 2806, Such disclosure shall be made in accordance with the G5A requlations governing inspection of
records for this purpose, and any other refevant (L., G54 or Commercel directive, Such disciosure shall niot be used to make determinations about
individuals,

& A&record from this system of records may be disclosed, as a routine use, 1o the public after cither publication of the application pursuarg to 35 USC
122{b) or issuance of a patent pursuant 1o 35 115.C. 151, Further; a record may be disclosed, subject to the limitations.of 37 (FR 1.4, a5 a routine use,
to the public If the record was filed i an application which became abandoned or in which the proteedings were ferminated and whichapplication'is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Avecord from this system of records may be disclosed, as a routine use, 1o a Federal, State, or local law enforcerment agency, if the U3PTO becomes
aware of a viclation or potential viclatior of law or regulation.

£F8 Web 2.2.13
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Electronic Acknowledgement Receipt
EFS ID: 36874204
Application Number: 16525142
International Application Number:
Confirmation Number: 7602
Title of Invention: Managing Queue Distribution between Critical Datacenter and Flexible
Datacenter
First Named Inventor/Applicant Name: Michael T. McNamara
Customer Number: 20306
Filer: Alexander D. Georges
Filer Authorized By:
Attorney Docket Number: 18-1490-CON
Receipt Date: 14-AUG-2019
Filing Date: 29-JUL-2019
Time Stamp: 15:37:27

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

e | Document Descptio rlotame | Ehe Sl | eanrn| choomn
73531
1 Transmittal Letter 18_1490CON_corrected ADS_| no 1
tr'pdf €621 14dd|3e320f40::(30[23d35fe6743410

Warnings:
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Information:

3970268
2 Application Data Sheet 18_1490CON_supp_ADS.pdf no 9
efb0b798b94b76d 1a2460d4a86fd06dd579
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
Total Files Size (in bytes){ 4043799

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER |

FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/525,142 07/29/2019 Michael T. McNamara 18-1490-CON
CONFIRMATION NO. 7602
20306 INFORMAL NOTICE
MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 & WACKER BAIVE A
32ND FLOOR

CHICAGO, IL 60606

Date Mailed: 08/12/2019

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s) as
named on the application data sheet:

David J. Hensen

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to
each inventor must be submitted no later than the date on which the issue fee is paid in response to a notice
requiring such fee. See 37 CFR 1.53(f).
If the name of the inventor provided on the ADS is not correct, applicant must submit a request fo correct the
inventor name according to 37 CFR 1.48(f), accompanied by the appropriate fee under 37 CFR 1.17(i) and a
corrected ADS in compliance with 37 CFR 1.76(c), i.e., identifying the information that is being changed with
underlining for insertions, and strike-through or brackets for text removed.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

Iwtsige/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/525,142
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
(37 GFR 1.16(K). ), or () N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 CFR 1.16(0), (B} or (@) N/A N/A N/A 380 N/A
oy RG] 20 minus 20- < 5 -| 000 | om
NDEPENDENTCLANS [ 5 o | . 230 -| 000
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR -
% Independent * Minus | *** = M _ OR _
[Tm} (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/525,142 07/29/2019 2187 865 18-1490-CON 20
CONFIRMATION NO. 7602
20306 FILING RECEIPT
MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 S. WACKER DRIVE RO ARG R LAETIE AU R
32ND FLOOR

CHICAGO, IL 60606
Date Mailed: 08/12/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Michael T. McNamara, Newport Beach, CA;
David J. Hensen, Houston, TX;
Raymond E. Cline JR., Houston, TX;
Applicant(s)
Lancium LLC, Houston, TX;

Power of Attorney: The patent practitioners associated with Customer Number 20306

Domestic Priority data as claimed by applicant
This application is a CON of 16/175,335 10/30/2018 PAT 10367353

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

page 1 of 3
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If Required, Foreign Filing License Granted: 08/08/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/525,142

Projected Publication Date: 04/30/2020
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Managing Queue Distribution between Critical Datacenter and Flexible Datacenter
Preliminary Class

713
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3

Ex.1002 /Page 662 of 767
Cholla Energy LLC & OBM, Inc.



Doc code: IDS PTO/SB/08a (02-18)
Lo . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16525142
Filing Date P019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ||Vlichae| T. McNamara
Art Unit | 2187

Examiner Name | TBD
Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm:ner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code!’ of cited Document )
Figures Appear
1 10367353 P319-07-30 JMCNAMARA; et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1w Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PR Passages or Relevant

Figures Appear

Document

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No . - .
publisher, city and/or country where published.
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Application Number 16525142
Filing Date 2019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Michael T. McNamara

Art Unit | 2187

Examiner Name | TBD

Attorney Docket Number | 18-1490-CON

MNotice of Allowance mailed on 02 April 2019, for U.S. Patent Application No. 16/175,335, filed on 30 October 2018, 12
bages.

Notice of Allowance mailed on 29 July 2019, for U_S. Patent Application No. 16/245,532, filed on 11 January 2019, 13
bages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signhature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if net in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor | Michael T. McNamara

STATEMENT BY APPLICANT

A Art Unit | 2187
( Not for submission under 37 CFR 1.99)

Examiner Name | TBD

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Kurt W. Rohde/ Date (YYYY-MM-DD) 2019-08-02
Name/Print Kurt W. Rohde Registration Number b2923

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 36767557
Application Number: 16525142
International Application Number:
Confirmation Number: 7602

Title of Invention:

Managing Queue Distribution between Critical Datacenter and Flexible

Datacenter

First Named Inventor/Applicant Name:

Michael T. McNamara

Customer Number:

20306

Filer:

Kurt William Rohde

Filer Authorized By:

Attorney Docket Number: 18-1490-CON
Receipt Date: 02-AUG-2019
Filing Date:
Time Stamp: 13:53:08

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
6479843
1 Other Reference-Patent/App/Search NOA_US16175335_02Apr2019. no 12

documents

pdf

898ea3c5ea78ab0a25137b9c7{7248a5764

Warnings:
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Information:

6619818
2 Other Reference-Patent/App/Search NOA_US16245532_29Jul2019. no 13
documents pdf st
Warnings:
Information:
1053479
3 Information Disclosure Statement (IDS) 18-1490- no 4
Form (SB08) CON_IDS_02AUG2019.pdf 86495140239 18200826305 2205C70420
Warnings:
Information:
Total Files Size (in bytes)1 14153140

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS PTO/SB/08a (02-18)

C . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16525142
Filing Date P019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ||Vlichae| T. McNamara
Art Unit | TBA

Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 £633823 PO03-10-14 BARTONE et al.
2 7143300 P006-11-28 POTTER et al.
3 7647516 P010-01-12 RANGANATHAN et al.
4 7702931 P010-04-20 [3O00DRUM et al.
5 7779276 P010-08-17 BOLAN et al.
6 7861102 P010-12-28 RANGANATHAN et al.
7 7921315 D011-04-05 | ANGGOOD et al.
8 7970561 P011-06-28 PFEIFFER, Clemens
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

16525142

Filing Date

2019-07-29

First Named Inventor | Michael T. McNamara

( Not for submission under 37 CFR 1.99) Art Unit | TBA

Examiner Name | TBA
Attorney Docket Number | 18-1490-CON

9 B001403 P011-08-16 HAMILTON et al.

10 B006108 P011-08-23 BREY et al.

1 B214843 P012-07-03 BOSS et al.

12 B374928 D013-02-12 GOPISETTY et al.

13 B447993 P013-05-21 [GREENE et al.

14 B571820 P013-10-29 PFEIFFER, Clemens

15 B627123 P014-01-07 UAIN et al.

16 B789061 P014-07-22 PAVEL et al.

17 B799690 P014-08-05 DAWSON et al.

18 0003211 P013-04-07 PFEIFFER, Clemens

19 0026814 P015-05-15 PASHEIM et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142

Filing Date 2019-07-29
First Named Inventor | Michael T. McNamara
Art Unit | 18A
Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

20 0207993 P015-12-08 JAIN, Navendu

21 0218035 D015-12-22 | | et al.

22 0552234 P017-01-24 BOLDYREV et al.
23 52884956 P001-09-11 CRATTY, William E.
24 0003216 P015-04-07 BANKAR et al.

If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0080094797 P008-04-24 COGLITORE et al.
2 0080030078 PO08-02-07 WHITTED et al.
3 0100211810 P010-08-19 YACHO, Carl Edvard Martin
4 0100328849 P310-12-30 FWING et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142

Filing Date 2019-07-29
First Named Inventor | Michael T. McNamara
Art Unit | 18A
Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

5 20110238342 P011-09-29 PFEIFFER, Clemens
6 0120000121 D012-01-05 BWANN, James J.

7 20120300524 P012-11-29 FORNAGE et al.

8 20130006401 P013-01-03 BHAN, Xinxin

9 20130063991 P013-03-14 KIAO et al.

10 20130187464 P013-07-25 BMITH et al.

11 20130306276 P013-11-21 PUCHESNEAU, David D.
12 20140137468 P014-05-22 CHING, Gregory M.
13 P0150155712 P015-06-04 JMONDAL, Subrata K.
14 20150229227 P015-08-13 PELOIZA et al.

15 0160198656 D016-07-14 JMcNAMARA et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16525142
Filing Date 2019-07-29
First Named Inventor | Michael T. McNamara
Art Unit | 18A
Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

16 20160212954 P016-07-28 ARGENTO, Onofrio
17 0160324077 P016-11-10 FRANTZEN et al.
18 20170104336 P017-04-13 FIBSAT et al.

19 20090055665 P009-02-26 IMAGLIONE et al.
20 20120072745 P012-03-22 AHLUWALIA et al.
21 20130086404 P013-04-04 SBANKAR et al.

22 0140379156 P014-12-25 KAMEL et al.

23 20180144414 P018-05-24 | EE et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PR Passages or Relevant
Document .
Figures Appear
HEJIANG UNIVERSITY .
1 103163904 CN A 2013-06-19 SF TECHNOLOGY* English Abstract
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Application Number 16525142
Filing Date 2019-07-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Michael T. McNamara

Art Unit | TBA

Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

PDOKUZ EYLUL
2 015/199629 WO 2015-12-30  ([UNIVERSITESI
REKTORLUGU*

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . ' .
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, T

publisher, city and/or country where published.

1 BIRD et al_, "Wind and Solar Energy Curtailment: Experience and Practices in the United States,” NREL, Technical
Report NREL/TP-6A20-60983, March 2014, 58 pages*

2 FPEX Spot, "How They Occur, What They Mean," https://www.epexspot.com/en/company-info/
basics_of the_power_market/negative_prices, 2018, 2 pages”™

018, issued in connection with Intemnational Patent Application No. PCT/US2018/017950, filed on 13 February 2018,

FTERNATIONAL SEARCHING AUTHORITY, Intemational Search Report and Written Opinion, mailed on 31 May
5 pages”

INTERNATIONAL SEARCHING AUTHORITY, Intemational Search Report and Written Opinion, mailed on 30 April
4 018, issued in connection with International Patent Application No. PCT/US2018/017955, filed on 13 February 2018,
P2 pages*

5 BOLUNA, Powering the Blockchain, August 2018, Verison 1.1, 29 pages*

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signhature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if net in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16525142

Filing Date 2019-07-29

INFORMATION DISCLOSURE

First Named Inventor | Michael T. McNamara

STATEMENT BY APPLICANT

v Art Unit | 18A
( Not for submission under 37 CFR 1.99)

Examiner Name | TBA

Attorney Docket Number | 18-1490-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fAlexander D. Georges/ Date (YYYY-MM-DD) 2018-07-30
Name/Print Alexander D. Georges Registration Number ’70534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

Ex.1002 / Page 675 of 767
Cholla Energy LLC & OBM, Inc.




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(MBHB Case No. 18-1490-CON)

In re Application of:

McNamara
Group Art Unit: TBA
Serial No.: 16/525,142
Examiner: TBA
Filed: July 29, 2019
Conf. No. 7602
For:  Managing Queue Distribution between Critical
Datacenter and Flexible Datacenter

N e N N e e e S SN S

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Pursuant to 37 C.F.R. Section 1.97 - 1.99, the Applicant wishes to make the following
references of record in the above-identified application. This Information Disclosure
Statement is in compliance with the continuing duty of candor as set forth in 37 C.F.R.
Section 1.56. This application relies on the earlier filing date under 35 USC §120 of the
application number 16/175,335, filed October 30, 2018 (now U.S. Patent No.
10,367,353).

In accordance with Rule 37 CFR §1.98(d), references marked with an asterisk have
been previously cited and submitted to the Patent and Trademark Office with the prior
application listed above. Copies of these references are not enclosed. All references
cited are also listed in the PTO/SB08 forms enclosed herewith.

Applicants do not believe any fee is due with this submission. If this belief is in error and
the Patent Office determines that the fee prescribed in the relevant portion of 37 C.F.R.
Section 1.97 is applicable, the undersigned attorney by his signature hereby authorizes
any such fee to be debited from Deposit Account 13-2490.

Respectfully submitted,

Date: July 30, 2019 By: /Alexander D. Georges/
Alexander D. Georges
Reg. No. 70,534

McDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 SOUTH WACKER DRIVE

CHICAGO, ILLINOIS 60606

TELEPHONE (312) 913-0001

FACSIMILE (312) 913-0002
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Electronic Acknowledgement Receipt

EFS ID: 36724686
Application Number: 16525142
International Application Number:
Confirmation Number: 7602

Title of Invention:

Managing Queue Distribution between Critical Datacenter and Flexible

Datacenter

First Named Inventor/Applicant Name:

Michael T. McNamara

Customer Number:

20306

Filer:

Alexander D. Georges

Filer Authorized By:

Attorney Docket Number: 18-1490-CON
Receipt Date: 30-JUL-2019
Filing Date:
Time Stamp: 11:34:20

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)
1036477
1 Information Disclosure Statement (IDS) 18_1490CON_IDS.pdf no 3
Form (SB0O8)
€223391e7b38708b6581157f03a27ee1c51

Warnings:
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Information:

94587
2 Transmittal Letter 181 490-con_l|3j?_Transm|ttaI. no 1
p 5875c6d2c6690052be54960cascbcdb8796)
faa3s
Warnings:
Information:
Total Files Size (in bytes){ 1131064

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/80 (07-17)

Approved for use through 01/31/2018. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control number

{ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTOJ

I hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: | 203006
OR

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

i i Registration
Registration Name g io

Name Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with

any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 20306
OR

D Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: | . o
6006 Thomas Road
Houston, TX 77041
A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The nndu\Wnature and title is supplied helow is-authorized to act on behalf of the assignee.

Sgnatug— == = Date  09/14/2018
Name V’{g_/l/‘“’\ 4G Telephone

Title C,ﬁ'@

This colfection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
coltection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
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Title of | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter
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This declaration .
is directed to: |i| The attached application, or

|:| United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Michael T. McNamara Date (Optional) : 10/29/18

Inventor:

Signature: W

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1, ?6}

Title of | Managing Queue Distribution between Ce;t;oai Datacenter and Flexible Datacenter

Invention |

As the below named inventor, | hereby declare that:

This declaration L
. The attached licatio
is directed to: | application, or

[ J United Siates application or PCT international application nuimber

filed on

The above-identified application was made or authorized to be made by me.

| befieve that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonmant of not more than five {8) years, or both.

WARNING:

Petitioner/applicant s cautioned to avoid submitting personal information in documents filad in a patent application that may
contribute to identity theft. Personal information such as social security numbars, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purpeses) is never requirad by the USPTO
to support & petition or an apptlication. if this type of personal information is included in documents submitted to the USPTQ,
petitioners/applicants should consider redacting such personal information from the dosuments before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213{a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (ses 37 CFR 1. 14). Checks and cradit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Tile of | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter
invention

As the below named inventor, | hereby declare that

This declaration s i
is directed io- The attached application, or

i:] United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

t hereby achknowledgs that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Peiilioner/applicant is cautioned i avoid submitling personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbears
{other than & check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
o support a petition or an application. I this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available o the public after publication of the
application (unless a non-publicstion request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of &
patent. Furthermors, the record from an abandoned application may also be available 1o the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefors are not publicly available.
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Patent and Yrademark Office, U.S. Dapartment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TG
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Inventors:  Michael T. McNamara
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CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application is a continuation of United States Patent Application
No. 16/175,335, filed on October 30, 2018, the entire contents of which are herein
incorporated by reference.
FIELD OF THE INVENTION
[0002] This specification relates to a system for controlling the use of “behind-the-

meter” power.

BACKGROUND OF THE INVENTION

[0003] The price for power distributed through regional and national electric power grids is
composed of Generation, Administration, and Transmission & Distribution (“T&D”) costs.
T&D costs are a significant portion of the overall price paid by consumers for electricity.
T&D costs include capital costs (land, equipment, substations, wire, etc.), electrical
transmission losses, and operation and maintenance costs. Electrical power is typically
generated at local stations (e.g., coal, natural gas, nuclear, and renewable sources) in the
Medium Voltage class of 2.4 kVAC to 69 kVAC before being converted in an AC-AC step
up transformer to High Voltage at 115 kVAC or above. T&D costs are accrued at the point
the generated power leaves the local station and is converted to High Voltage electricity for
transmission onto the grid.

[0004] Local station operators are paid a variable market price for the amount of power
leaving the local station and entering the grid. However, grid stability requires that a balance
exist between the amount of power entering the grid and the amount of power used from the
grid. Grid stability and congestion is the responsibility of the grid operator and grid operators
take steps, including curtailment, to reduce power supply from local stations when necessary.
Frequently, the market price paid for generated power will be decreased in order to
disincentivize local stations from generating power. In some cases, the market price will go
negative, resulting in a cost to local station operators who continue to supply power onto a
grid. Grid operators may sometimes explicitly direct a local station operator to reduce or stop
the amount of power the local station is supplying to the grid.

[0005] Power market fluctuations, power system conditions such as power factor fluctuation
or local station startup and testing, and operational directives resulting in reduced or

discontinued generation all can have disparate effects on renewal energy generators and can
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occur multiple times in a day and last for indeterminate periods of time. Curtailment, in

particular, is particularly problematic.

[0006] According to the National Renewable Energy Laboratory’s Technical Report TP-

6A20-60983 (March 2014):

[0007] [Clurtailment [is] a reduction in the output of a generator from what it could
otherwise produce given available resources (e.g., wind or sunlight), typically on an
involuntary basis. Curtailments can result when operators or utilities command wind
and solar generators to reduce output to minimize transmission congestion or
otherwise manage the system or achieve the optimal mix of resources. Curtailment of
wind and solar resources typically occurs because of transmission congestion or lack
of transmission access, but it can also occur for reasons such as excess generation
during low load periods that could cause baseload generators to reach minimum
generation thresholds, because of voltage or interconnection issues, or to maintain
frequency requirements, particularly for small, isolated grids. Curtailment is one
among many tools to maintain system energy balance, which can also include grid
capacity, hydropower and thermal generation, demand response, storage, and
institutional changes. Deciding which method to use is primarily a matter of
economics and operational practice.

[0008] “Curtailment” today does not necessarily mean what it did in the early 2000s. Two
sea changes in the electric sector have shaped curtailment practices since that time:
the utility-scale deployment of wind power, which has no fuel cost, and the evolution
of wholesale power markets. These simultaneous changes have led to new operational
challenges but have also expanded the array of market-based tools for addressing
them.

[0009] Practices vary significantly by region and market design. In places with centrally-
organized wholesale power markets and experience with wind power, manual wind
energy curtailment processes are increasingly being replaced by transparent offer-
based market mechanisms that base dispatch on economics. Market protocols that
dispatch generation based on economics can also result in renewable energy plants
generating less than what they could potentially produce with available wind or
sunlight. This is often referred to by grid operators by other terms, such as “downward
dispatch.” In places served primarily by vertically integrated utilities, power purchase
agreements (PPAs) between the utility and the wind developer increasingly contain

financial provisions for curtailment contingencies.

3
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[0010] **+*

[0011] Some reductions in output are determined by how a wind operator values dispatch
versus non-dispatch. Other curtailments of wind are determined by the grid operator
in response to potential reliability events. Still other curtailments result from
overdevelopment of wind power in transmission-constrained areas.

[0012] Dispatch below maximum output (curtailment) can be more of an issue for wind and
solar generators than it is for fossil generation units because of differences in their
cost structures. The economics of wind and solar generation depend on the ability to
generate electricity whenever there is sufficient sunlight or wind to power their
facilities.

[0013] Because wind and solar generators have substantial capital costs but no fuel costs (i.e.,
minimal variable costs), maximizing output improves their ability to recover capital
costs. In contrast, fossil generators have higher variable costs, such as fuel costs.
Avoiding these costs can, depending on the economics of a specific generator, to
some degree reduce the financial impact of curtailment, especially if the generator's
capital costs are included in a utility's rate base.

[0014] Curtailment may result in available energy being wasted (which may not be true to the

same extent for fossil generation units which can simply reduce the amount of fuel that is

being used). With wind generation, in particular, it may also take some time for a wind farm
to become fully operational following curtailment. As such, until the time that the wind farm
is fully operational, the wind farm may not be operating with optimum efficiency and/or may

not be able to provide power to the grid.
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BRIEF SUMMARY OF THE INVENTION

[0015] In an example, a system is described. The system includes a flexible datacenter
comprising: a behind-the-meter power input system, a first power distribution system, a
datacenter control system, and a first plurality of computing systems powered by the behind-
the-meter power input system via the first power distribution system. The flexible datacenter
control system is configured to modulate power delivery to the plurality of computing
systems based on one or more monitored power system conditions or an operational directive.
The system further includes a critical datacenter comprising: a power input system, a second
power distribution system, a critical datacenter control system, and a second plurality of
computing systems powered by the power input system via the second power distribution
system. The system further includes a queue system configured to organize a plurality of
computational operations and a first communication link connecting the flexible datacenter,
the critical datacenter, and the queue system. The system also includes a routing control
system configured to (i) identify, using the queue system, a computational operation to be
performed, (i1) determine whether to route the computational operation to the flexible
datacenter, and (iii) based on a determination to route the computational operation to the
flexible datacenter, cause the computational operation to be sent to the flexible datacenter via
the first communication link.

[0016] In another example, a system is described. The system includes a plurality of flexible
datacenters, each flexible datacenter comprising: a behind-the-meter power input system, a
first power distribution system, a datacenter control system, and a first plurality of computing
systems powered by the behind-the-meter power input system. The flexible datacenter
control system is configured to modulate power delivery to the plurality of computing
systems based on one or more monitored power system conditions or an operational directive.
The system further includes a critical datacenter comprising: a power input system, a second
power distribution system, a critical datacenter control system, and a second plurality of
computing systems powered by the power input system via the second power distribution
system. The system also includes a queue system configured to organize a plurality of
computational operations and a first communication link connecting the plurality of flexible
datacenter, the critical datacenter, and the queue system. The system further includes a
routing control system configured to (i) identify, using the queue system, a computational
operation to be performed, (ii) determine whether to route the computational operation to a
flexible datacenter in the plurality of flexible datacenters, (iii) based on a determination to

route the computational operation to a flexible datacenter in the plurality of flexible

5
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datacenters, determine a specific flexible datacenter in the plurality of flexible datacenters to
route the computational operation to, and (iv) cause the computational operation to be sent to
the specific flexible datacenter via the first communication link.

[0017] Other aspects of the present invention will be apparent from the following description

and claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Figure 1 shows a computing system in accordance with one or more embodiments of
the present invention.

[0019] Figure 2 shows a flexible datacenter in accordance with one or more embodiments of
the present invention.

[0020] Figure 3 shows a three-phase power distribution of a flexible datacenter in accordance
with one or more embodiments of the present invention.

[0021] Figure 4 shows a control distribution scheme of a flexible datacenter in accordance
with one or more embodiments of the present invention.

[0022] Figure 5 shows a control distribution scheme of a fleet of flexible datacenters in
accordance with one or more embodiments of the present invention.

[0023] Figure 6 shows a flexible datacenter powered by one or more wind turbines in
accordance with one or more embodiments of the present invention.

[0024] Figure 7 shows a flexible datacenter powered by one or more solar panels in
accordance with one or more embodiments of the present invention.

[0025] Figure 8 shows a flexible datacenter powered by flare gas in accordance with one or
more embodiments of the present invention.

[0026] Figure 9A shows a method of dynamic power delivery to a flexible datacenter using
behind-the-meter power in accordance with one or more embodiments of the present
invention.

[0027] Figure 9B shows another method of dynamic power delivery to a flexible datacenter
using behind-the-meter power in accordance with one or more embodiments of the present
invention.

[0028] Figure 10 illustrates a system for managing queue distribution among a critical
datacenter and behind-the-meter flexible datacenters in accordance with one or more
embodiments of the present invention.

[0029] Figure 11 illustrates a system for managing queue distribution among a critical
datacenter and a plurality of behind-the-meter flexible datacenters in accordance with one or
more embodiments of the present invention.

[0030] Figure 12 illustrates a method for managing queue distribution between a critical
datacenter and a flexible datacenter in accordance with one or more embodiments of the

present invention.
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[0031] Figure 13 illustrates a method for managing queue distribution between a critical
datacenter and a plurality of flexible datacenter in accordance with one or more embodiments

of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0032] One or more embodiments of the present invention are described in detail with
reference to the accompanying figures. For consistency, like elements in the various figures
are denoted by like reference numerals. In the following detailed description of the present
invention, specific details are set forth in order to provide a thorough understanding of the
present invention. In other instances, well-known features to one having ordinary skill in the
art are not described to avoid obscuring the description of the present invention.

[0033] The embodiments provided herein relate to providing an electrical load “behind the
meter” at local stations such that generated power can be directed to the behind-the-meter
load instead of onto the grid, typically for intermittent periods of time. “Behind-the-meter”
power includes power that is received from a power generation system (for instance, but not
limited to, a wind or solar power generation system) prior to the power undergoing step-up
transformation to High Voltage class AC power for transmission to the grid. Behind-the-
meter power may therefore include power drawn directly from an intermittent grid-scale
power generation system (e.g. a wind farm or a solar array) and not from the grid.

[0034] The embodiments herein provide an advantage when, for example, the power system
conditions exhibit excess local power generation at a local station level, excess local power
generation that a grid cannot receive, local power generation that is subject to economic
curtailment, local power generation that is subject to reliability curtailment, local power
generation that is subject to power factor correction, low local power generation, start up
local power generation situations, transient local power generation situations, conditions
where the cost for power is economically viable (e.g., low cost for power), or testing local
power generation situations where there is an economic advantage to using local behind-the-
meter power generation. This is not least because the excess power can be utilized by the
behind-the-meter electrical load rather than going to waste. In addition, by providing an
electrical load behind-the-meter rather than connected to the grid, electrical transmission
losses resulting from transmission of power through the grid can be reduced. In addition, any
degradation in the power generation systems which may result from curtailment may be
reduced.

[0035] Preferably, controlled computing systems that consume electrical power through
computational operations can provide a behind-the-meter electrical load that can be
granularly ramped up and down quickly under the supervision of control systems that
monitor power system conditions and direct the power state and/or computational activity of

the computing systems. In one embodiment, the computing systems preferably receive all
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their power for computational operations from a behind-the-meter power source. In another
embodiment, the computing systems may additionally include a connection to grid power for
supervisory and communication systems or other ancillary needs. In yet another
embodiment, the computing systems can be configured to switch between behind-the-meter
power and grid power under the direction of a control system.

[0036] Among other benefits, a computing system load with controlled granular ramping
allows a local station to avoid negative power market pricing and to respond quickly to grid
directives. Local stations may include a station capable of controlling power direction and
supply and may be referred to as substations or station controls. For instance, a local station
may control access to power from the power grid.

[0037] Various computing systems can provide granular behind-the-meter ramping.
Preferably the computing systems perform computational tasks that are immune to, or not
substantially hindered by, frequent interruptions or slow-downs in processing as the
computing systems ramp up and down. In one embodiment, control systems can activate or
de-activate one or more computing systems in an array of similar or identical computing
systems sited behind the meter. For example, one or more blockchain miners, or groups of
blockchain miners, in an array may be turned on or off. In another embodiment, control
systems can direct time-insensitive computational tasks to computational hardware, such as
CPUs and GPUs, sited behind the meter, while other hardware is sited in front of the meter
and possibly remote from the behind-the-meter hardware. Any parallel computing processes,
such as Monte Carlo simulations, batch processing of financial transactions, graphics
rendering, and oil and gas field simulation models are all good candidates for such
interruptible computational operations.

[0038] A typical datacenter provides computational resources to support computational
operations. Particularly, one or more enterprises may assign computational operations to the
typical datacenter with expectations that the typical datacenter reliably provides resources to
support the computational operations, such as processing abilities, networking, and/or
storage. The computational operations assigned to a typical datacenter may vary in their
requirements. Some computational operations may require low-latency processing, or are
extremely time sensitive, or require a high degree of support and reliability from the
datacenter. Other computational operations are not time sensitive and can be batch processed
over time, or can be distributed across multiple computational systems with interruptible
parallel processing, or can be run on specialized hardware for more efficient processing.

Therefore, there can be an economic advantage to sending computational operations to
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different types of datacenters that have different costs for different types of computational
operations. According to embodiments disclosed here, a system of one or more high-
compute-cost critical datacenters and one or more low-compute-cost flexible datacenters
provides such an economic advantage.

[0039] A critical datacenter may have a similar configuration to a typical datacenter. Due to
the need to reliably provide computing resources to support critical operations, a critical
datacenter is preferably connected to a reliable power source, such as the power grid with
multiple redundant power supply systems. The power grid will offer a constant power supply
that the critical datacenter uses to meet the needs of assigned computational operations.
However, the grid power that enables the critical datacenter to provide the required
computational resources is a very significant expense.

[0040] In addition, it might also be difficult to estimate future costs associated with utilizing
the critical datacenter for critical computational operations. The cost for power from the
power grid can fluctuate in price depending on various factors, including the location of the
critical datacenter using the power, the overall demand for the power, weather conditions,
fuel costs endured by suppliers of the power to the power grid, and time of use, among others.
[0041] Example embodiments presented herein aim to reduce the cost associated with using a
critical database to perform computational operations. In particular, some examples involve
using one or more flexible datacenters to offload computational operations from a critical
datacenter. A flexible datacenter may also initially assume and support computational
operations rather than a critical datacenter supporting the computational operations. As
described below with regards to Figure 2, a flexible datacenter may use behind-the-meter
power in order to provide processing abilities and other computing resources. By using
behind-the-meter power from renewable energy sources (e.g., wind farm 600, solar farm 700)
and other behind-the-meter power sources, a flexible datacenter can provide computing
resources at very low costs, significantly below the costs incurred to power a critical
datacenter. As such, one or more flexible datacenters may assist a critical datacenter in
efficiently handling computational operations assigned to the critical datacenter by one or
more enterprises. The addition of one or more flexible datacenters can also increase the
quantity of computational resources available to perform and support computational
operations.

[0042] In addition, some example implementations presented herein involve the use of queue
system. A queue system is a data model that can organize computational operations for

subsequent access and distribution to available datacenters, including critical datacenters and
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flexible datacenters. In various embodiments, one or more control systems may support and
maintain the queue system. For example, the remote master control system 420, the local
station control system 410, or the datacenter control system 220 may support operations of
queue system. By using the queue system, computational operations can be organized and
distributed efficiently to datacenters that have the capabilities and availabilities to handle the
computational operations.

[0043] The structure and operation of the queue system may vary within examples.
Particularly, the queue system may include one or more queues that arrange the
computational operations according to a variety of factors. Example factors include
parameters of each computational operation, deadlines for completing each computational
operation, time of submission of each computational operation, computing resources required
for each computational operation, and price obtained to perform each computational
operation, among others. As such, the queue system may organize and maintain the
computational operations waiting for performance by the critical datacenter or the flexible
datacenter.

[0044] Some examples may involve using a centralized queue system maintained centrally
by a control system. For instance, the remote master control system 420 may support and
maintain the queue system as a centralized queue. The remote master control system 420
may receive new computational operations requests from enterprises or other sources. The
remote master control system 420 may then place each new computational operation request
in the centralized queue system for access and distribution to one or more datacenters. In
some examples, the remote master control system 420 may manage the distribution of
computational operations to available datacenters. The distribution may involve factoring the
availability of the datacenters, the type of datacenters (e.g., critical datacenter or flexible
datacenter), and the cost for a datacenter to perform the computational operation, among
others. In other examples, the data control systems at each datacenter may access and obtain
computational operations from the centralized queue system.

[0045] Some example embodiments may involve using a decentralized queue system.
Particularly, the queue system may be distributed across multiple control systems. For
example, a first queue subsystem of the decentralized queue system may receive and organize
computational operations for a first set of datacenters to support and a second queue
subsystem of the decentralized queue system may receive and organize computational
operations for a second set of datacenters to support. The decentralized queue system may

require less computational resources to support and maintain. Further, by dividing
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computational operations into multiple queue subsystems, sets of datacenters may be
similarly divided to quickly and efficiently address computational operations within each
subsystem.

[0046] In various embodiments, the access to computational operations may differ. In some
examples, the data control system or computing system managing the queue system may
control access to computational operations assigned to the queue system. Particularly, the
remote master control system 420 or another control system may communicate and distribute
computational operations to critical datacenters and flexible datacenters. In other examples,
the control system at each datacenter may access and assume responsibility for computational
operations placed within the queue system. This way, the datacenter control system 220 may
manage computational operations performed at the flexible datacenter 200 based on
capabilities and availability of the computing systems 100 at the flexible datacenter 200.
[0047] In some examples, a critical datacenter may offload some or all of a set of
computational operations to the queue system. The critical datacenter may also release some
or all of the set of computational operations directly to flexible datacenter. Particularly, when
conditions signal that use of a flexible datacenter is economically viable (i.e., at the same or
decreased costs relative to using power from the power grid at the critical datacenter), a
flexible datacenter may assume some or even all of one or more sets of computational
operations from the critical datacenter.

[0048] In some instances, a flexible datacenter may assume less critical computational
operations from the queue system or directly from a critical datacenter. This way, the critical
datacenter may offload less critical computational operations directly or indirectly to a
flexible datacenter to support and manage. In such a configuration, the critical datacenter
may continue to support critical operations assigned to the critical datacenter by one or more
enterprises while offloading less critical operations directly or indirectly to one or more
flexible datacenters. As a result, the critical datacenter may ensure that the critical operations
remain supported by computational resources powered by grid power.

[0049] In other examples, a flexible datacenter may assume critical operations, augmenting
the resources provided by the critical datacenter. Particularly, situations can arise where the
flexible datacenter can operate at a lower cost than the critical datacenter. For instance, one
or more behind-the-meter power sources (e.g., wind farm 600, solar farm 700) may enable
the flexible datacenter to operate at a lower cost than the critical datacenter. As a result,
using the flexible datacenter instead of the critical datacenter can lower the costs required to

support assigned computing operations. If the situation changes such that the flexible
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datacenter is no longer less costly than the critical datacenter, the critical datacenter can
reassume the computing operations from the flexible datacenter.

[0050] As shown herein, by having one or more flexible datacenters powered by one or more
behind-the-meter power sources available, computing operations can be managed in a
dynamic manner between the critical datacenter and the flexible datacenters. The dynamic
management can lower costs and, in some cases, decrease the time needed to complete time-
sensitive computing operations submitted to the critical datacenter by an enterprise.

[0051] In some embodiments, one or more flexible datacenters may perform computing
processes obtained through an auction process. The one or more flexible datacenters may use
behind-the-meter power to acquire and perform computational operations made available via
the auction process. For example, an auction process may be used to connect companies or
entities requesting computational operations to be supported and performed at one or more
datacenters with datacenters capable of handling the computational operations. Particularly,
the auction process may involve datacenters placing bids in a competition for the various
computational operations available in the auction process. For instance, the datacenter that
bids to perform a computational operation at the lowest cost may win and receive the right to
enter into a contract to perform the computational for the priced bid or subsequently agreed
upon. As such, flexible datacenters may compete and receive the right to perform
computational operations by bidding prices based on using low cost power, such as behind-
the-meter power. A datacenter control system of a flexible datacenter may monitor available
computational operations in multiple auctions simultaneously to determine when to bid for
computational operations based on the cost of power available and competing bids.

[0052] Figure 1 shows a computing system 100 in accordance with one or more
embodiments of the present invention. Computing system 100 may include one or more
central processing units (singular “CPU” or plural “CPUs”) 105, host bridge 110,
input/output (“I0”) bridge 115, graphics processing units (singular “GPU” or plural “GPUs”)
125, and/or application-specific integrated circuits (singular “ASIC or plural “ASICs”) (not
shown) disposed on one or more printed circuit boards (not shown) that are configured to
perform computational operations. Each of the one or more CPUs 105, GPUs 125, or ASICs
(not shown) may be a single-core (not independently illustrated) device or a multi-core (not
independently illustrated) device. Multi-core devices typically include a plurality of cores
(not shown) disposed on the same physical die (not shown) or a plurality of cores (not shown)
disposed on multiple die (not shown) that are collectively disposed within the same

mechanical package (not shown).
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[0053] CPU 105 may be a general purpose computational device typically configured to
execute software instructions. CPU 105 may include an interface 108 to host bridge 110, an
interface 118 to system memory 120, and an interface 123 to one or more IO devices, such as,
for example, one or more GPUs 125. GPU 125 may serve as a specialized computational
device typically configured to perform graphics functions related to frame buffer
manipulation. However, one of ordinary skill in the art will recognize that GPU 125 may be
used to perform non-graphics related functions that are computationally intensive. In certain
embodiments, GPU 125 may interface 123 directly with CPU 125 (and interface 118 with
system memory 120 through CPU 105). In other embodiments, GPU 125 may interface 121
with host bridge 110 (and interface 116 or 118 with system memory 120 through host bridge
110 or CPU 105 depending on the application or design). In still other embodiments, GPU
125 may interface 133 with IO bridge 115 (and interface 116 or 118 with system memory 120
through host bridge 110 or CPU 105 depending on the application or design). The
functionality of GPU 125 may be integrated, in whole or in part, with CPU 105.

[0054] Host bridge 110 may be an interface device configured to interface between the one or
more computational devices and 10 bridge 115 and, in some embodiments, system memory
120. Host bridge 110 may include an interface 108 to CPU 105, an interface 113 to 10 bridge
115, for embodiments where CPU 105 does not include an interface 118 to system memory
120, an interface 116 to system memory 120, and for embodiments where CPU 105 does not
include an integrated GPU 125 or an interface 123 to GPU 125, an interface 121 to GPU 125.
The functionality of host bridge 110 may be integrated, in whole or in part, with CPU 105. IO
bridge 115 may be an interface device configured to interface between the one or more
computational devices and various 1O devices (e.g., 140, 145) and 10 expansion, or add-on,
devices (not independently illustrated). 1O bridge 115 may include an interface 113 to host
bridge 110, one or more interfaces 133 to one or more IO expansion devices 135, an interface
138 to keyboard 140, an interface 143 to mouse 145, an interface 148 to one or more local
storage devices 150, and an interface 153 to one or more network interface devices 155. The
functionality of 10 bridge 115 may be integrated, in whole or in part, with CPU 105 or host
bridge 110. Each local storage device 150, if any, may be a solid-state memory device, a
solid-state memory device array, a hard disk drive, a hard disk drive array, or any other non-
transitory computer readable medium. Network interface device 155 may provide one or
more network interfaces including any network protocol suitable to facilitate networked

communications.
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[0055] Computing system 100 may include one or more network-attached storage devices
160 in addition to, or instead of, one or more local storage devices 150. Each network-
attached storage device 160, if any, may be a solid-state memory device, a solid-state
memory device array, a hard disk drive, a hard disk drive array, or any other non-transitory
computer readable medium. Network-attached storage device 160 may or may not be
collocated with computing system 100 and may be accessible to computing system 100 via
one or more network interfaces provided by one or more network interface devices 155.
[0056] One of ordinary skill in the art will recognize that computing system 100 may be a
conventional computing system or an application-specific computing system. In certain
embodiments, an application-specific computing system may include one or more ASICs (not
shown) that are configured to perform one or more functions, such as distributed computing
processes or hashing, in a more efficient manner. The one or more ASICs (not shown) may
interface directly with CPU 105, host bridge 110, or GPU 125 or interface through 10 bridge
115. Alternatively, in other embodiments, an application-specific computing system may be
reduced to only those components necessary to perform a desired function in an effort to
reduce one or more of chip count, printed circuit board footprint, thermal design power, and
power consumption. The one or more ASICs (not shown) may be used instead of one or more
of CPU 105, host bridge 110, 10 bridge 115, or GPU 125. In such systems, the one or more
ASICs may incorporate sufficient functionality to perform certain network and computational
functions in a minimal footprint with substantially fewer component devices.

[0057] As such, one of ordinary skill in the art will recognize that CPU 105, host bridge 110,
10 bridge 115, GPU 125, or ASIC (not shown) or a subset, superset, or combination of
functions or features thereof, may be integrated, distributed, or excluded, in whole or in part,
based on an application, design, or form factor in accordance with one or more embodiments
of the present invention. Thus, the description of computing system 100 is merely exemplary
and not intended to limit the type, kind, or configuration of component devices that constitute
a computing system 100 suitable for performing computing operations in accordance with
one or more embodiments of the present invention.

[0058] One of ordinary skill in the art will recognize that computing system 100 may be a
stand-alone, laptop, desktop, server, blade, or rack mountable system and may vary based on
an application or design.

[0059] Figure 2 shows a flexible datacenter 200 in accordance with one or more
embodiments of the present invention. Flexible datacenter 200 may include a mobile

container 205, a behind-the-meter power input system 210, a power distribution system 215,
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a climate control system (e.g., 250, 260, 270, 280, and/or 290), a datacenter control system
220, and a plurality of computing systems 100 disposed in one or more racks 240. Datacenter
control system 220 may be a computing system (e.g., 100 of Figure 1) configured to
dynamically modulate power delivery to one or more computing systems 100 disposed within
flexible datacenter 200 based on behind-the-meter power availability or an operational
directive from a local station control system (not shown), a remote master control system (not
shown), or a grid operator (not shown).

[0060] In certain embodiments, mobile container 205 may be a storage trailer disposed on
wheels and configured for rapid deployment. In other embodiments, mobile container 205
may be a storage container (not shown) configured for placement on the ground and
potentially stacked in a vertical or horizontal manner (not shown). In still other embodiments,
mobile container 205 may be an inflatable container, a floating container, or any other type or
kind of container suitable for housing a mobile datacenter 200. And in still other
embodiments, flexible datacenter 200 might not include a mobile container. For example,
flexible datacenter 200 may be situated within a building or another type of stationary
environment.

[0061] Flexible datacenter 200 may be rapidly deployed on site near a source of unutilized
behind-the-meter power generation. Behind-the-meter power input system 210 may be
configured to input power to flexible datacenter 200. Behind-the-meter power input system
210 may include a first input (not independently illustrated) configured to receive three-phase
behind-the-meter alternating current (“AC”) voltage. In certain embodiments, behind-the-
meter power input system 210 may include a supervisory AC-t0-AC step-down transformer
(not shown) configured to step down three-phase behind-the-meter AC voltage to single-
phase supervisory nominal AC voltage or a second input (not independently illustrated)
configured to receive single-phase supervisory nominal AC voltage from the local station
(not shown) or a metered source (not shown). Behind-the-meter power input system 210 may
provide single-phase supervisory nominal AC voltage to datacenter control system 220,
which may remain powered at almost all times to control the operation of flexible datacenter
200. The first input (not independently illustrated) or a third input (not independently
illustrated) of behind-the-meter power input system 210 may direct three-phase behind-the-
meter AC voltage to an operational AC-to-AC step-down transformer (not shown) configured
to controllably step down three-phase behind-the-meter AC voltage to three-phase nominal

AC voltage. Datacenter control system 220 may controllably enable or disable generation or
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provision of three-phase nominal AC voltage by the operational AC-to-AC step-down
transformer (not shown).

[0062] Behind-the-meter power input system 210 may provide three phases of three-phase
nominal AC voltage to power distribution system 215. Power distribution system 215 may
controllably provide a single phase of three-phase nominal AC voltage to each computing
system 100 or group 240 of computing systems 100 disposed within flexible datacenter 200.
Datacenter control system 220 may controllably select which phase of three-phase nominal
AC voltage that power distribution system 215 provides to each computing system 100 or
group 240 of computing systems 100. In this way, datacenter control system 220 may
modulate power delivery by either ramping-up flexible datacenter 200 to fully operational
status, ramping-down flexible datacenter 200 to offline status (where only datacenter control
system 220 remains powered), reducing power consumption by withdrawing power delivery
from, or reducing power to, one or more computing systems 100 or groups 240 of computing
systems 100, or modulating a power factor correction factor for the local station by
controllably adjusting which phases of three-phase nominal AC voltage are used by one or
more computing systems 100 or groups 240 of computing systems 100. In some
embodiments, flexible datacenter 200 may receive DC power to power computing systems
100.

[0063] Flexible datacenter 200 may include a climate control system (e.g., 250, 260, 270,
280, 290) configured to maintain the plurality of computing systems 100 within their
operational temperature range. In certain embodiments, the climate control system may
include an air intake 250, an evaporative cooling system 270, a fan 280, and an air outtake
260. In other embodiments, the climate control system may include an air intake 250, an air
conditioner or refrigerant cooling system 290, and an air outtake 260. In still other
embodiments, the climate control system may include a computer room air conditioner
system (not shown), a computer room air handler system (not shown), or an immersive
cooling system (not shown). One of ordinary skill in the art will recognize that any suitable
heat extraction system (not shown) configured to maintain the operation of the plurality of
computing systems 100 within their operational temperature range may be used in accordance
with one or more embodiments of the present invention.

[0064] Flexible datacenter 200 may include a battery system (not shown) configured to
convert three-phase nominal AC voltage to nominal DC voltage and store power in a plurality
of storage cells. The battery system (not shown) may include a DC-to-AC inverter configured

to convert nominal DC voltage to three-phase nominal AC voltage for flexible datacenter 200
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use. Alternatively, the battery system (not shown) may include a DC-to-AC inverter
configured to convert nominal DC voltage to single-phase nominal AC voltage to power
datacenter control system 220.

[0065] One of ordinary skill in the art will recognize that a voltage level of three-phase
behind-the-meter AC voltage may vary based on an application or design and the type or kind
of local power generation. As such, a type, kind, or configuration of the operational AC-to-
AC step down transformer (not shown) may vary based on the application or design. In
addition, the frequency and voltage level of three-phase nominal AC voltage, single-phase
nominal AC voltage, and nominal DC voltage may vary based on the application or design in
accordance with one or more embodiments of the present invention.

[0066] Figure 3 shows a three-phase power distribution of a flexible datacenter 200 in
accordance with one or more embodiments of the present invention. Flexible datacenter 200
may include a plurality of racks 240, each of which may include one or more computing
systems 100 disposed therein. As discussed above, the behind-the-meter power input system
(210 of Figure 2) may provide three phases of three-phase nominal AC voltage to the power
distribution system (215 of Figure 2). The power distribution system (215 of Figure 2) may
controllably provide a single phase of three-phase nominal AC voltage to each computing
system 100 or group 240 of computing systems 100 disposed within flexible datacenter 200.
For example, a flexible datacenter 200 may include eighteen racks 240, each of which may
include eighteen computing systems 100. The power distribution system (215 of Figure 2)
may control which phase of three-phase nominal AC voltage is provided to one or more
computing systems 100, a rack 240 of computing systems 100, or a group (e.g., 310, 320, or
330) of racks 240 of computing systems 100.

[0067] In the figure, for purposes of illustration only, eighteen racks 240 are divided into a
first group of six racks 310, a second group of six racks 320, and a third group of six racks
330, where each rack contains eighteen computing systems 100. The power distribution
system (215 of Figure 2) may, for example, provide a first phase of three-phase nominal AC
voltage to the first group of six racks 310, a second phase of three-phase nominal AC voltage
to the second group of six racks 320, and a third phase of three-phase nominal AC voltage to
the third group of six racks 330. If the flexible datacenter (200 of Figure 2) receives an
operational directive from the local station (not shown) to provide power factor correction,
the datacenter control system (220 of Figure 2) may direct the power distribution system (215
of Figure 2) to adjust which phase or phases of three-phase nominal AC voltage are used to

provide the power factor correction required by the local station (not shown) or grid operator
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(not shown). One of ordinary skill in the art will recognize that, in addition to the power
distribution, the load may be varied by adjusting the number of computing systems 100
operatively powered. As such, the flexible datacenter (200 of Figure 2) may be configured to
act as a capacitive or inductive load to provide the appropriate reactance necessary to achieve
the power factor correction required by the local station (not shown).

[0068] Figure 4 shows a control distribution scheme 400 of a flexible datacenter 200 in
accordance with one or more embodiments of the present invention. Datacenter control
system 220 may independently, or cooperatively with one or more of local station control
system 410, remote master control system 420, and grid operator 440, modulate power
delivery to flexible datacenter 200. Specifically, power delivery may be dynamically adjusted
based on conditions or operational directives.

[0069] Local station control system 410 may be a computing system (e.g., 100 of Figure 1)
that is configured to control various aspects of the local station (not independently illustrated)
that generates power and sometimes generates unutilized behind-the-meter power. Local
station control system 410 may communicate with remote master control system 420 over a
networked connection 430 and with datacenter control system 220 over a networked or
hardwired connection 415. Remote master control system 420 may be a computing system
(e.g., 100 of Figure 1) that is located offsite, but connected via a network connection 425 to
datacenter control system 220, that is configured to provide supervisory or override control of
flexible datacenter 200 or a fleet (not shown) of flexible datacenters 200. Grid operator 440
may be a computing system (e.g., 100 of Figure 1) that is configured to control various
aspects of the grid (not independently illustrated) that receives power from the local station
(not independently illustrated). Grid operator 440 may communicate with local station control
system 440 over a networked or hardwired connection 445.

[0070] Datacenter control system 220 may monitor unutilized behind-the-meter power
availability at the local station (not independently illustrated) and determine when a
datacenter ramp-up condition is met. Unutilized behind-the-meter power availability may
include one or more of excess local power generation, excess local power generation that the
grid cannot accept, local power generation that is subject to economic curtailment, local
power generation that is subject to reliability curtailment, local power generation that is
subject to power factor correction, conditions where the cost for power is economically viable
(e.g., low cost for power), situations where local power generation is prohibitively low, start

up situations, transient situations, or testing situations where there is an economic advantage
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to using locally generated behind-the-meter power generation, specifically power available at
little to no cost and with no associated transmission or distribution losses or costs.

[0071] The datacenter ramp-up condition may be met if there is sufficient behind-the-meter
power availability and there is no operational directive from local station control system 410,
remote master control system 420, or grid operator 440 to go offline or reduce power. As
such, datacenter control system 220 may enable 435 behind-the-meter power input system
210 to provide three-phase nominal AC voltage to the power distribution system (215 of
Figure 2) to power the plurality of computing systems (100 of Figure 2) or a subset thereof.
Datacenter control system 220 may optionally direct one or more computing systems (100 of
Figure 2) to perform predetermined computational operations (e.g., distributed computing
processes). For example, if the one or more computing systems (100 of Figure 2) are
configured to perform blockchain hashing operations, datacenter control system 220 may
direct them to perform blockchain hashing operations for a specific blockchain application,
such as, for example, Bitcoin, Litecoin, or Ethereum. Alternatively, one or more computing
systems (100 of Figure 2) may be configured to independently receive a computational
directive from a network connection (not shown) to a peer-to-peer blockchain network (not
shown) such as, for example, a network for a specific blockchain application, to perform
predetermined computational operations.

[0072] Remote master control system 420 may specify to datacenter control system 220 what
sufficient behind-the-meter power availability constitutes, or datacenter control system 220
may be programmed with a predetermined preference or criteria on which to make the
determination independently. For example, in certain circumstances, sufficient behind-the-
meter power availability may be less than that required to fully power the entire flexible
datacenter 200. In such circumstances, datacenter control system 220 may provide power to
only a subset of computing systems (100 of Figure 2), or operate the plurality of computing
systems (100 of Figure 2) in a lower power mode, that is within the sufficient, but less than
full, range of power that is available.

[0073] While flexible datacenter 200 is online and operational, a datacenter ramp-down
condition may be met when there is insufficient, or anticipated to be insufficient, behind-the-
meter power availability or there is an operational directive from local station control system
410, remote master control system 420, or grid operator 440. Datacenter control system 220
may monitor and determine when there is insufficient, or anticipated to be insufficient,
behind-the-meter power availability. As noted above, sufficiency may be specified by remote

master control system 420 or datacenter control system 220 may be programmed with a
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predetermined preference or criteria on which to make the determination independently. An
operational directive may be based on current dispatchability, forward looking forecasts for
when unutilized behind-the-meter power is, or is expected to be, available, economic
considerations, reliability considerations, operational considerations, or the discretion of the
local station 410, remote master control 420, or grid operator 440. For example, local station
control system 410, remote master control system 420, or grid operator 440 may issue an
operational directive to flexible datacenter 200 to go offline and power down. When the
datacenter ramp-down condition is met, datacenter control system 220 may disable power
delivery to the plurality of computing systems (100 of Figure 2). Datacenter control system
220 may disable 435 behind-the-meter power input system 210 from providing three-phase
nominal AC voltage to the power distribution system (215 of Figure 2) to power down the
plurality of computing systems (100 of Figure 2), while datacenter control system 220
remains powered and is capable of rebooting flexible datacenter 200 when unutilized behind-
the-meter power becomes available again.

[0074] While flexible datacenter 200 is online and operational, changed conditions or an
operational directive may cause datacenter control system 220 to modulate power
consumption by flexible datacenter 200. Datacenter control system 220 may determine, or
local station control system 410, remote master control system 420, or grid operator 440 may
communicate, that a change in local conditions may result in less power generation,
availability, or economic feasibility, than would be necessary to fully power flexible
datacenter 200. In such situations, datacenter control system 220 may take steps to reduce or
stop power consumption by flexible datacenter 200 (other than that required to maintain
operation of datacenter control system 220). Alternatively, local station control system 410,
remote master control system 420, or grid operator 440, may issue an operational directive to
reduce power consumption for any reason, the cause of which may be unknown. In response,
datacenter control system 220 may dynamically reduce or withdraw power delivery to one or
more computing systems (100 of Figure 2) to meet the dictate. Datacenter control system 220
may controllably provide three-phase nominal AC voltage to a smaller subset of computing
systems (100 of Figure 2) to reduce power consumption. Datacenter control system 220 may
dynamically reduce the power consumption of one or more computing systems (100 of
Figure 2) by reducing their operating frequency or forcing them into a lower power mode
through a network directive.

[0075] One of ordinary skill in the art will recognize that datacenter control system 220 may

be configured to have a number of different configurations, such as a number or type or kind
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of computing systems (100 of Figure 2) that may be powered, and in what operating mode,
that correspond to a number of different ranges of sufficient and available unutilized behind-
the-meter power availability. As such, datacenter control system 220 may modulate power
delivery over a variety of ranges of sufficient and available unutilized behind-the-meter
power availability.

[0076] Figure 5 shows a control distribution of a fleet 500 of flexible datacenters 200 in
accordance with one or more embodiments of the present invention. The control distribution
of a flexible datacenter 200 shown and described with respect to Figure 4 may be extended to
a fleet 500 of flexible datacenters 200. For example, a first local station (not independently
illustrated), such as, for example, a wind farm (not shown), may include a first plurality 510
of flexible datacenters 200a through 2004, which may be collocated or distributed across the
local station (not shown). A second local station (not independently illustrated), such as, for
example, another wind farm or a solar farm (not shown), may include a second plurality 520
of flexible datacenters 200e through 200/, which may be collocated or distributed across the
local station (not shown). One of ordinary skill in the art will recognize that the number of
flexible datacenters 200 deployed at a given station and the number of stations within the
fleet may vary based on an application or design in accordance with one or more
embodiments of the present invention.

[0077] Remote master control system 420 may provide supervisory control over fleet 500 of
flexible datacenters 200 in a similar manner to that shown and described with respect to
Figure 4, with the added flexibility to make high level decisions with respect to fleet 500 that
may be counterintuitive to a given station. Remote master control system 420 may make
decisions regarding the issuance of operational directives to a given local station based on,
for example, the status of each local station where flexible datacenters 200 are deployed, the
workload distributed across fleet 500, and the expected computational demand required for
the expected workload. In addition, remote master control system 420 may shift workloads
from a first plurality 510 of flexible datacenters 200 to a second plurality 520 of flexible
datacenters 200 for any reason, including, for example, a loss of unutilized behind-the-meter
power availability at one local station and the availability of unutilized behind-the-meter
power at another local station.

[0078] Figure 6 shows a flexible datacenter 200 powered by one or more wind turbines 610
in accordance with one or more embodiments of the present invention. A wind farm 600
typically includes a plurality of wind turbines 610, each of which intermittently generates a
wind-generated AC voltage. The wind-generated AC voltage may vary based on a type, kind,
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or configuration of farm 600, turbine 610, and incident wind speed. The wind-generated AC
voltage is typically input into a turbine AC-to-AC step-up transformer (not shown) that is
disposed within the nacelle (not independently illustrated) or at the base of the mast (not
independently illustrated) of turbine 610. The turbine AC-to-AC step up transformer (not
shown) outputs three-phase wind-generated AC voltage 620. Three-phase wind-generated AC
voltage 620 produced by the plurality of wind turbines 610 is collected 625 and provided 630
to another AC-to-AC step-up transformer 640 that steps up three-phase wind-generated AC
voltage 620 to three-phase grid AC voltage 650 suitable for delivery to grid 660. Three-phase
grid AC voltage 650 may be stepped down with an AC-to-AC step-down transformer 670
configured to produce three-phase local station AC voltage 680 provided to local station 690.
One of ordinary skill in the art will recognize that the actual voltage levels may vary based on
the type, kind, or number of wind turbines 610, the configuration or design of wind farm 600,
and grid 660 that it feeds into.

[0079] The output side of AC-to-AC step-up transformer 640 that connects to grid 660 may
be metered and is typically subject to transmission and distribution costs. In contrast, power
consumed on the input side of AC-to-AC step-up transformer 640 may be considered behind-
the-meter and is typically not subject to transmission and distribution costs. As such, one or
more flexible datacenters 200 may be powered by three-phase wind-generated AC voltage
620. Specifically, in wind farm 600 applications, the three-phase behind-the-meter AC
voltage used to power flexible datacenter 200 may be three-phase wind-generated AC voltage
620. As such, flexible datacenter 200 may reside behind-the-meter, avoid transmission and
distribution costs, and may be dynamically powered when unutilized behind-the-meter power
is available.

[0080] Unutilized behind-the-meter power availability may occur when there is excess local
power generation. In high wind conditions, wind farm 600 may generate more power than,
for example, AC-t0-AC step-up transformer 640 is rated for. In such situations, wind farm
600 may have to take steps to protect its equipment from damage, which may include taking
one or more turbines 610 offline or shunting their voltage to dummy loads or ground.
Advantageously, one or more flexible datacenters 200 may be used to consume power on the
input side of AC-to-AC step-up transformer 640, thereby allowing wind farm 600 to operate
equipment within operating ranges while flexible datacenter 200 receives behind-the-meter
power without transmission or distribution costs. The local station control system (not
independently illustrated) of local station 690 may issue an operational directive to the one or

more flexible datacenters 200 or to the remote master control system (420 of Figure 4) to
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ramp-up to the desired power consumption level. When the operational directive requires the
cooperative action of multiple flexible datacenters 200, the remote mater control system (420
of Figure 4) may determine how to power each individual flexible datacenter 200 in
accordance with the operational directive or provide an override to each flexible datacenter
200.

[0081] Another example of unutilized behind-the-meter power availability is when grid 660
cannot, for whatever reason, take the power being produced by wind farm 600. In such
situations, wind farm 600 may have to take one or more turbines 610 offline or shunt their
voltage to dummy loads or ground. Advantageously, one or more flexible datacenters 200
may be used to consume power on the input side of AC-to-AC step-up transformer 640,
thereby allowing wind farm 600 to either produce power to grid 660 at a lower level or shut
down transformer 640 entirely while flexible datacenter 200 receives behind-the-meter power
without transmission or distribution costs. The local station control system (not independently
illustrated) of local station 690 or the grid operator (not independently illustrated) of grid 660
may issue an operational directive to the one or more flexible datacenters 200 or to the
remote master control system (420 of Figure 4) to ramp-up to the desired power consumption
level. When the operational directive requires the cooperative action of multiple flexible
datacenters 200, the remote master control system (420 of Figure 4) may determine how to
power each individual flexible datacenter 200 in accordance with the operational directive or
provide an override to each flexible datacenter 200.

[0082] Another example of unutilized behind-the-meter power availability is when wind farm
600 is selling power to grid 660 at a negative price that is offset by a production tax credit. In
certain circumstances, the value of the production tax credit may exceed the price wind farm
600 would have to pay to grid 660 to offload their generated power. Advantageously, one or
more flexible datacenters 200 may be used to consume power behind-the-meter, thereby
allowing wind farm 600 to produce and obtain the production tax credit, but sell less power to
grid 660 at the negative price. The local station control system (not independently illustrated)
of local station 690 may issue an operational directive to the one or more flexible datacenters
200 or to the remote master control system (420 of Figure 4) to ramp-up to the desired power
consumption level. When the operational directive requires the cooperative action of multiple
flexible datacenter 200, the remote master control system (420 of Figure 4) may determine
how to power each individual flexible datacenter 200 in accordance with the operational

directive or provide an override to each flexible datacenter 200.
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[0083] Another example of unutilized behind-the-meter power availability is when wind farm
600 is selling power to grid 660 at a negative price because grid 660 is oversupplied or is
instructed to stand down and stop producing altogether. The grid operator (not independently
illustrated) may select certain power generation stations to go offline and stop producing
power to grid 660. Advantageously, one or more flexible datacenters 200 may be used to
consume power behind-the-meter, thereby allowing wind farm 600 to stop producing power
to grid 660, but making productive use of the power generated behind-the-meter without
transmission or distribution costs. The local station control system (not independently
illustrated) of the local station 690 or the grid operator (not independently illustrated) of grid
660 may issue an operational directive to the one or more flexible datacenters 200 or to the
remote master control system (420 of Figure 4) to ramp-up to the desired power consumption
level. When the operational directive requires the cooperative action of multiple flexible
datacenters 200, the remote master control system (420 of Figure 4) may determine how to
power each individual flexible datacenter 200 in accordance with the operational directive or
provide an override to each flexible datacenter 200.

[0084] Another example of unutilized behind-the-meter power availability is when wind farm
600 is producing power to grid 660 that is unstable, out of phase, or at the wrong frequency,
or grid 660 is already unstable, out of phase, or at the wrong frequency for whatever reason.
The grid operator (not independently illustrated) may select certain power generation stations
to go offline and stop producing power to grid 660. Advantageously, one or more flexible
datacenters 200 may be used to consume power behind-the-meter, thereby allowing wind
farm 600 to stop producing power to grid 660, but make productive use of the power
generated behind-the-meter without transmission or distribution costs. The local station
control system (not independently illustrated) of local station 690 may issue an operational
directive to the one or more flexible datacenters 200 or to the remote master control system
(420 of Figure 4) to ramp-up to the desired power consumption level. When the operational
directive requires the cooperative action of multiple flexible datacenters 200, the remote
master control system (420 of Figure 4) may determine how to power each individual flexible
datacenter 200 in accordance with the operational directive or provide an override to each
flexible datacenter 200.

[0085] Further examples of unutilized behind-the-meter power availability is when wind
farm 600 experiences low wind conditions that make it not economically feasible to power up
certain components, such as, for example, the local station (not independently illustrated), but

there may be sufficient behind-the-meter power availability to power one or more flexible
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datacenters 200. Similarly, unutilized behind-the-meter power availability may occur when
wind farm 600 is starting up, or testing, one or more turbines 610. Turbines 610 are
frequently offline for installation, maintenance, and service and must be tested prior to
coming online as part of the array. One or more flexible datacenters 200 may be powered by
one or more turbines 610 that are offline from farm 600. The above-noted examples of when
unutilized behind-the-meter power is available are merely exemplary and are not intended to
limit the scope of what one of ordinary skill in the art would recognize as unutilized behind-
the-meter power availability. Unutilized behind-the-meter power availability may occur
anytime there is power available and accessible behind-the-meter that is not subject to
transmission and distribution costs and there is an economic advantage to using it.

[0086] One of ordinary skill in the art will recognize that wind farm 600 and wind turbine
610 may vary based on an application or design in accordance with one or more
embodiments of the present invention.

[0087] Figure 7 shows a flexible datacenter 200 powered by one or more solar panels 710 in
accordance with one or more embodiments of the present invention. A solar farm 700
typically includes a plurality of solar panels 710, each of which intermittently generates a
solar-generated DC voltage 720. Solar-generated DC voltage 720 may vary based on a type,
kind, or configuration of farm 700, panel 710, and incident sunlight. Solar-generated DC
voltage 720 produced by the plurality of solar panels 710 is collected 725 and provided 730
to a DC-t0-AC inverter 740 that converts solar-generated DC voltage into three-phase solar-
generated AC voltage 750. Three-phase solar-generated AC voltage 750 is provided to an
AC-to-AC step-up transformer 760 that steps up three-phase solar-generated AC voltage to
three-phase grid AC voltage 790. Three-phase grid AC voltage 790 may be stepped down
with an AC-to-AC step-down transformer 785 configured to produce three-phase local station
AC voltage 777 provided to local station 775. One of ordinary skill in the art will recognize
that the actual voltage levels may vary based on the type, kind, or number of solar panels 710,
the configuration or design of solar farm 700, and grid 790 that it feeds into. In some
embodiments, the solar farm 700 may provide DC power directly to flexible datacenter 200
without a conversion to AC via the DC-to-AC inverter 740.

[0088] The output side of AC-to-AC step-up transformer 760 that connects to grid 790 may
be metered and is typically subject to transmission and distribution costs. In contrast, power
consumed on the input side of AC-to-AC step-up transformer 760 may be considered behind-
the-meter and is typically not subject to transmission and distribution costs. As such, one or

more flexible datacenters 200 may be powered by three-phase solar-generated AC voltage
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750. Specifically, in solar farm 700 applications, the three-phase behind-the-meter AC
voltage used to power flexible datacenter 200 may be three-phase solar-generated AC voltage
750. As such, flexible datacenter 200 may reside behind-the-meter, avoid transmission and
distribution costs, and may be dynamically powered when unutilized behind-the-meter power
is available.

[0089] Unutilized behind-the-meter power availability may occur when there is excess local
power generation. In high incident sunlight situations, solar farm 700 may generate more
power than, for example, AC-to-AC step-up transformer 760 is rated for. In such situations,
solar farm 700 may have to take steps to protect its equipment from damage, which may
include taking one or more panels 710 offline or shunting their voltage to dummy loads or
ground. Advantageously, one or more flexible datacenters 200 may be used to consume
power on the input side of AC-to-AC step-up transformer 760, thereby allowing solar farm
700 to operate equipment within operating ranges while flexible datacenter 200 receives
behind-the-meter power without transmission or distribution costs. The local station control
system (not independently illustrated) of local station 775 may issue an operational directive
to the one or more flexible datacenters 200 or to the remote master control system (420 of
Figure 4) to ramp-up to the desired power consumption level. When the operational directive
requires the cooperative action of multiple flexible datacenters 200, the remote mater control
system (420 of Figure 4) may determine how to power each individual flexible datacenter
200 in accordance with the operational directive or provide an override to each flexible
datacenter 200.

[0090] Another example of unutilized behind-the-meter power availability is when grid 790
cannot, for whatever reason, take the power being produced by solar farm 700. In such
situations, solar farm 700 may have to take one or more panels 710 offline or shunt their
voltage to dummy loads or ground. Advantageously, one or more flexible datacenters 200
may be used to consume power on the input side of AC-to-AC step-up transformer 760,
thereby allowing solar farm 700 to either produce power to grid 790 at a lower level or shut
down transformer 760 entirely while flexible datacenter 200 receives behind-the-meter power
without transmission or distribution costs. The local station control system (not independently
illustrated) of local station 775 or the grid operator (not independently illustrated) of grid 790
may issue an operational directive to the one or more flexible datacenters 200 or to the
remote master control system (420 of Figure 4) to ramp-up to the desired power consumption
level. When the operational directive requires the cooperative action of multiple flexible

datacenters 200, the remote master control system (420 of Figure 4) may determine how to
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power each individual flexible datacenter 200 in accordance with the operational directive or
provide an override to each flexible datacenter 200.

[0091] Another example of unutilized behind-the-meter power availability is when solar farm
700 is selling power to grid 790 at a negative price that is offset by a production tax credit. In
certain circumstances, the value of the production tax credit may exceed the price solar farm
700 would have to pay to grid 790 to offload their generated power. Advantageously, one or
more flexible datacenters 200 may be used to consume power behind-the-meter, thereby
allowing solar farm 700 to produce and obtain the production tax credit, but sell less power to
grid 790 at the negative price. The local station control system (not independently illustrated)
of local station 775 may issue an operational directive to the one or more flexible datacenters
200 or to the remote master control system (420 of Figure 4) to ramp-up to the desired power
consumption level. When the operational directive requires the cooperative action of multiple
flexible datacenter 200, the remote master control system (420 of Figure 4) may determine
how to power each individual flexible datacenter 200 in accordance with the operational
directive or provide an override to each flexible datacenter 200.

[0092] Another example of unutilized behind-the-meter power availability is when solar farm
700 is selling power to grid 790 at a negative price because grid 790 is oversupplied or is
instructed to stand down and stop producing altogether. The grid operator (not independently
illustrated) may select certain power generation stations to go offline and stop producing
power to grid 790. Advantageously, one or more flexible datacenters 200 may be used to
consume power behind-the-meter, thereby allowing solar farm 700 to stop producing power
to grid 790, but making productive use of the power generated behind-the-meter without
transmission or distribution costs. The local station control system (not independently
illustrated) of the local station 775 or the grid operator (not independently illustrated) of grid
790 may issue an operational directive to the one or more flexible datacenters 200 or to the
remote master control system (420 of Figure 4) to ramp-up to the desired power consumption
level. When the operational directive requires the cooperative action of multiple flexible
datacenters 200, the remote master control system (420 of Figure 4) may determine how to
power each individual flexible datacenter 200 in accordance with the operational directive or
provide an override to each flexible datacenter 200.

[0093] Another example of unutilized behind-the-meter power availability is when solar farm
700 is producing power to grid 790 that is unstable, out of phase, or at the wrong frequency,
or grid 790 is already unstable, out of phase, or at the wrong frequency for whatever reason.

The grid operator (not independently illustrated) may select certain power generation stations
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to go offline and stop producing power to grid 790. Advantageously, one or more flexible
datacenters 200 may be used to consume power behind-the-meter, thereby allowing solar
farm 700 to stop producing power to grid 790, but make productive use of the power
generated behind-the-meter without transmission or distribution costs. The local station
control system (not independently illustrated) of local station 775 may issue an operational
directive to the one or more flexible datacenters 200 or to the remote master control system
(420 of Figure 4) to ramp-up to the desired power consumption level. When the operational
directive requires the cooperative action of multiple flexible datacenters 200, the remote
master control system (420 of Figure 4) may determine how to power each individual flexible
datacenter 200 in accordance with the operational directive or provide an override to each
flexible datacenter 200.

[0094] Further examples of unutilized behind-the-meter power availability is when solar farm
700 experiences intermittent cloud cover such that it is not economically feasible to power up
certain components, such as, for example local station 775, but there may be sufficient
behind-the-meter power availability to power one or more flexible datacenters 200.
Similarly, unutilized behind-the-meter power availability may occur when solar farm 700 is
starting up, or testing, one or more panels 710. Panels 710 are frequently offline for
installation, maintenance, and service and must be tested prior to coming online as part of the
array. One or more flexible datacenters 200 may be powered by one or more panels 710 that
are offline from farm 700. The above-noted examples of when unutilized behind-the-meter
power is available are merely exemplary and are not intended to limit the scope of what one
of ordinary skill in the art would recognize as unutilized behind-the-meter power availability.
Behind-the-meter power availability may occur anytime there is power available and
accessible behind-the-meter that is not subject to transmission and distribution costs and there
is an economic advantage to using it.

[0095] One of ordinary skill in the art will recognize that solar farm 700 and solar panel 710
may vary based on an application or design in accordance with one or more embodiments of
the present invention.

[0096] Figure 8 shows a flexible datacenter 200 powered by flare gas 800 in accordance with
one or more embodiments of the present invention. Flare gas 800 is combustible gas
produced as a product or by-product of petroleum refineries, chemical plants, natural gas
processing plants, oil and gas drilling rigs, and oil and gas production facilities. Flare gas 800
is typically burned off through a flare stack (not shown) or vented into the air. In one or more

embodiments of the present invention, flare gas 800 may be diverted 812 to a gas-powered
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generator that produces three-phase gas-generated AC voltage 822. This power may be
considered behind-the-meter and is not subject to transmission and distribution costs. As
such, one or more flexible datacenters 200 may be powered by three-phase gas-generated AC
voltage. Specifically, the three-phase behind-the-meter AC voltage used to power flexible
datacenter 200 may be three-phase gas-generated AC voltage 822. Accordingly, flexible
datacenter 200 may reside behind-the-meter, avoid transmission and distribution costs, and
may be dynamically powered when unutilized behind-the-meter power is available.

[0097] Figure 9A shows a method of dynamic power delivery to a flexible datacenter (200 of
Figure 2) using behind-the-meter power 900 in accordance with one or more embodiments of
the present invention. In step 910, the datacenter control system (220 of Figure 4), or the
remote master control system (420 of Figure 4), may monitor behind-the-meter power
availability. In certain embodiments, monitoring may include receiving information or an
operational directive from the local station control system (410 of Figure 4) or the grid
operator (440 of Figure 4) corresponding to behind-the-meter power availability.

[0098] In step 920, the datacenter control system (220 of Figure 4), or the remote master
control system (420 of Figure 4), may determine when a datacenter ramp-up condition is met.
In certain embodiments, the datacenter ramp-up condition may be met when there is
sufficient behind-the-meter power availability and there is no operational directive from the
local station to go offline or reduce power. In step 930, the datacenter control system (220 of
Figure 4) may enable behind-the-meter power delivery to one or more computing systems
(100 of Figure 2). In step 940, once ramped-up, the datacenter control system (220 of Figure
4) or the remote master control system (420 of Figure 4) may direct one or more computing
systems (100 of Figure 2) to perform predetermined computational operations. In certain
embodiments, the predetermined computational operations may include the execution of one
or more distributed computing processes, parallel processes, and/or hashing functions, among
other types of processes.

[0099] While operational, the datacenter control system (220 of Figure 4), or the remote
master control system (420 of Figure 4), may receive an operational directive to modulate
power consumption. In certain embodiments, the operational directive may be a directive to
reduce power consumption. In such embodiments, the datacenter control system (220 of
Figure 4) or the remote master control system (420 of Figure 4) may dynamically reduce
power delivery to one or more computing systems (100 of Figure 2) or dynamically reduce
power consumption of one or more computing systems. In other embodiments, the

operational directive may be a directive to provide a power factor correction factor. In such
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embodiments, the datacenter control system (220 of Figure 4) or the remote master control
system (420 of Figure 4) may dynamically adjust power delivery to one or more computing
systems (100 of Figure 2) to achieve a desired power factor correction factor. In still other
embodiments, the operational directive may be a directive to go offline or power down. In
such embodiments, the datacenter control system (220 of Figure 4) may disable power
delivery to one or more computing systems (100 of Figure 2).

[0100] As such, Figure 9B shows a method of dynamic power delivery to a flexible
datacenter (200 of Figure 2) using behind-the-meter power 950 in accordance with one or
more embodiments of the present invention. In step 960, the datacenter control system (220
of Figure 4), or the remote master control system (420 of Figure 4), may monitor behind-the-
meter power availability. In certain embodiments, monitoring may include receiving
information or an operational directive from the local station control system (410 of Figure 4)
or the grid operator (440 of Figure 4) corresponding to behind-the-meter power availability.
[0101] In step 970, the datacenter control system (220 of Figure 4), or the remote master
control system (420 of Figure 4), may determine when a datacenter ramp-down condition is
met. In certain embodiments, the datacenter ramp-down condition may be met when there is
insufficient behind-the-meter power availability or anticipated to be insufficient behind-the-
meter power availability or there is an operational directive from the local station to go
offline or reduce power. In step 980, the datacenter control system (220 of Figure 4) may
disable behind-the-meter power delivery to one or more computing systems (100 of Figure
2). In step 990, once ramped-down, the datacenter control system (220 of Figure 4) remains
powered and in communication with the remote master control system (420 of Figure 4) so
that it may dynamically power the flexible datacenter (200 of Figure 2) when conditions
change.

[0102] One of ordinary skill in the art will recognize that a datacenter control system (220 of
Figure 4) may dynamically modulate power delivery to one or more computing systems (100
of Figure 2) of a flexible datacenter (200 of Figure 2) based on behind-the-meter power
availability or an operational directive. The flexible datacenter (200 of Figure 2) may
transition between a fully powered down state (while the datacenter control system remains
powered), a fully powered up state, and various intermediate states in between. In addition,
flexible datacenter (200 of Figure 2) may have a blackout state, where all power
consumption, including that of the datacenter control system (220 of Figure 4) is halted.
However, once the flexible datacenter (200 of Figure 2) enters the blackout state, it will have

to be manually rebooted to restore power to datacenter control system (220 of Figure 4).
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Local station conditions or operational directives may cause flexible datacenter (200 of
Figure 2) to ramp-up, reduce power consumption, change power factor, or ramp-down.

[0103] Figure 10 illustrates a system for managing queue distribution among a critical
datacenter and behind-the-meter flexible datacenters in accordance with one or more
embodiments of the present invention. The system 1000 includes a flexible datacenter 200, a
critical datacenter 1004, a communication link 1006, a queue system 1008, a communication
link 1010, communication links 1012a, 1012b, and a remote master control system 420. The
system 1000 represents an example configuration scheme for a system that can distribute
computing operations using a queue system 1008 between the critical datacenter 1004 and
one or more flexible datacenters (e.g., the flexible datacenter 200). In other examples, the
system 1000 may include more or fewer components in other potential configurations. For
instance, the system 1000 may not include the queue system 1008 or may include routes that
bypass the queue system 1008.

[0104] The system 1000 may be configured to manage computational operations requested to
be performed by enterprises or other entities. Computational operations may include various
tasks that can be performed or generally supported by one or more computing systems within
a datacenter. The parameters of each set of computational operations submitted by an
enterprise may differ. For instance, the amount of computational resources (e.g., number of
computing systems), the degree of difficulty, the duration and degree of support required,
etc., may vary for each set of computational operations. As such, the system 1000 may use
the queue system 1008 to organize incoming computational operations requests to enable
efficient distribution to the flexible datacenter 200 and the critical datacenter 1004. The
system 1000 may use the queue system 1008 to organize sets of computational operations
thereby increasing the speed of distribution and performance of the different computational
operations requested by various enterprises as compared to a system without a queue system
1008.

[0105] In some examples, the queue system 1008 may enable the system 1000 to efficiently
utilize the flexible datacenter 200 to perform some sets of computational operations in a
manner that can reduce costs or time required to complete the sets. In particular, one or more
components within the system 1000, such as the control systems 220, 420, or 1022, may be
configured to identify situations that may arise where using the flexible datacenter 200 can
reduce costs or increase productivity of the system 1000, as compared to using the critical
datacenter 1004 for computational operations. For example, a component within the system

1000, such as the control systems 220, 420, or 1022, may identify when using behind-the-
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meter power to power the computing systems 100 within the flexible datacenter 200 is at a
lower cost compared to using the computing systems 1020 within the critical datacenter 1004,
which are powered by grid power. Additionally, a component in the system 1000, control
systems 220, 420, or 1022, may be configured to determine situations when offloading
computational operations from the critical datacenter 1004 indirectly (i.e., via the queue
system 1008) or directly (i.e., bypassing the queue system 1008) to the flexible datacenter
200 can increase the performance allotted to the computational operations requested by an
enterprise (e.g., reduce the time required to complete time-sensitive computational
operations).

[0106] Within system 1000, the flexible datacenter 200 may represent one or more flexible
datacenters capable of offering computational processing and other computing resources
using behind-the-meter power from behind-the-meter sources, such as illustrated in Figures 6,
7, and 8. As shown in Figure 10, the flexible datacenter 200 may include a behind-the-meter
power input system 215 that is connected to a behind-the-meter power source, a power
distribution system 215, computing systems 100, and a datacenter control system 220, and
may take the form of a mobile container or another configuration. The flexible datacenter
200 may additionally be connected to other power sources, such as other behind-the-meter
power sources, the power grid, and/or an energy storage system. Additionally, the flexible
datacenter 200 may include other components not shown in Figure 10, such as a climate
control system.

[0107] The location of the flexible datacenter 200 relative to the critical datacenter 1004 can
vary within embodiments. In some examples, the flexible datacenter 200 may be collocated
with critical datacenter 1004. For instance, one or more flexible datacenters 200 may be
positioned in the same general location as the critical datacenter 1004 or even share a
building with the critical datacenter 1004. In other examples, the flexible datacenter 200 and
the critical datacenter 1004 are not collocated. Particularly, one or more flexible datacenters
200 within the system 1000 can have a different location from the critical datacenter 1004. In
further examples, one or more flexible datacenters 200 can share a location with the critical
datacenter 1004 while other flexible datacenters 200 can have a location away from the
critical datacenter 1004.

[0108] In order to provide computing resources to perform or support computational
operations, the flexible datacenter 200 may be deployed near or otherwise connected to one
or more sources of behind-the-meter power generation. For instance, one or more flexible

datacenters 200 may be connected behind-the-meter to the wind farm 600, the solar farm 700,
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and/or other potentially intermittent power generation sources. As such, the behind-the-meter
power input system 210 may be configured to receive behind-the-meter power from one or
more sources and input the power to the flexible datacenter 200. For example, the behind-
the-meter power input system 210 may provide three-phase nominal AC voltage to the power
distribution system 215. The power distribution system 215 may controllably provide a
single phase of three-phase nominal AC voltage to one or more computing systems 100 of
flexible datacenter 200. For instance, power distribution system 215 may distribute power to
the computing systems 100 individually or according to groups of computing systems. The
computing systems 100 may then use the power received from the behind-the-meter sources
to provide processing/computing abilities, networking, storage, and other resources. In some
examples, the computing systems 100 may include one or more ASIC computing systems,
GPU computing systems, and/or CPU computing systems.

[0109] In some examples, power received at the flexible datacenter 200 may actively switch
between different behind-the-meter sources. For example, the flexible datacenter 200 may
actively switch from receiving power from either or both the wind farm 600 and the solar
farm 700 (or other types of sources). A control system associated with the flexible datacenter
200 (e.g., the datacenter control system 220) or associated with the system 1000 (e.g., remote
master control system 420) generally may monitor various input signals, such as, but not
limited to, the price for power, availability of power, computing analysis, and order from an
operator, etc., to determine which sources to receive power from at a given time. In some
situations, the control system may determine that no source is currently a viable option for
supplying power to the flexible datacenter 200. Other sources of behind-the-meter power or
grid power can also be used to power the flexible datacenter 200 within examples. For
example, the flexible datacenter 200 may receive grid power from the local station where it is
cited.

[0110] In some examples, the datacenter control system 220 may monitor activity of the
computing systems 100 within the flexible datacenter 200 and use the activity to determine
when to obtain computational operations from the queue system 1008. The datacenter
control system 220 may analyze various factors prior to requesting or accessing a set of
computational operations or an indication of the computational operations for the computing
systems 100 to perform. The various factors may include power availability at the flexible
datacenter 200, availability of the computing systems 100, type of computational operations
available, estimated cost to perform the computational operations at the flexible datacenter

200, cost for power, cost for power relative to cost for grid power, and instructions from other
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components within the system 1000, among others. The datacenter control system 220 may
analyze one or more of the factors when determining whether to obtain a new set of
computational operations for the computing systems 100 to perform. In such a configuration,
the datacenter control system 220 manages the activity of the flexible datacenter 200,
including determining when to acquire new sets of computational operations when capacity
among the computing systems 100 permit.

[0111] In other examples, a component (e.g., the remote master control system 420) within
the system 1000 may assign or distribute one or more sets of computational operations
organized by the queue system 1008 to the flexible datacenter 200. For example, the remote
master control system 420 may manage the queue system 1008, including the distribution of
computational operations organized by the queue system 1008 to the flexible datacenter 1002
and the critical datacenter 1004.

[0112] The system 1000 also includes the critical datacenter 1004, which represents one or
more datacenters assigned to provide computational resources to fulfill critical operations.
Particularly, the critical datacenter 1004 may receive one or more assignments to support
computational operations from an enterprise. In some examples, the critical datacenter 1004
may receive sets of computational operations directly from the enterprise or the remote
master control system 420. The critical datacenter 1004 may also receive sets of
computational operations organized by the queue system 1008. As such, to warrant that
critical operations are supported, the critical datacenter 1004 is preferably connected to a
power grid to ensure that reliable (i.e., non-intermittent) power is available.

[0113] The critical datacenter 1004 may include a power input system 1016, a power
distribution system 1018, a critical datacenter control system 1022, and computing systems
1020. The power input system 1016 may be configured to receive power from a power grid
and distribute the power to the computing systems 1020 via the power distribution system
1018. In some embodiments, the critical datacenter control system 1022 can manage the
assignment and support of computational operations received from enterprises, including the
distribution of computational operations among the flexible datacenter 200 and the critical
datacenter 1004. This is further described below with respect to remote master control
system 420, and management operations described with respect to remote master control
system 420 may alternatively or additionally be handled by critical datacenter control system
1022.

[0114] Similar to the flexible datacenter, the critical datacenter 1004 may access and obtain

sets of computational operations organized by the queue system 1008. The critical datacenter
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control system 1022 may monitor activity of the computing systems 1020 and obtain
computational operations to perform from the queue system 1008. The critical datacenter
control system 1022 may analyze various factors prior to requesting or accessing a set of
computational operations or an indication of the computational operations for the computing
systems 1020 to perform. Various factors may include power availability at the critical
datacenter 1004, power availability at the flexible datacenter 200, availability of the
computing systems 1020, type of computational operations available, cost for power from the
grid, estimated cost for the critical datacenter 1004 to perform the set computational
operations, and instructions from other components within the system 1000, among others.
In other examples, a component (e.g., the remote master control system 420) within the
system 1000 may assign or distribute one or more sets of computational operations organized
by the queue system 1008 to the critical datacenter 1004.

[0115] The communication link 1006 represents one or more links that may serve to connect
the flexible datacenter 200, the critical datacenter 1004, and other components within the
system 1000 (e.g., the remote master control system 420, the queue system 1008 —
connections not shown). In particular, the communication link 1006 may enable direct or
indirect communication between the flexible datacenter 200 and the critical datacenter 1004.
The type of communication link 1006 may depend on the locations of the flexible datacenter
200 and the critical datacenter 1004. Within embodiments, different types of communication
links can be used, including but not limited to WAN connectivity, cloud-based connectivity,
and wired and wireless communication links.

[0116] The queue system 1008 represents an abstract data type capable of organizing
computational operation requests received from enterprises. As each request for
computational operations are received, the queue system 1008 may organize the request in
some manner for subsequent distribution to a datacenter.

[0117] Different types of queues can make up the queue system 1008 within embodiments.
The queue system 1008 may be a centralized queue that organizes all requests for
computational operations. As a centralized queue, all incoming requests for computational
operations may be organized by the centralized queue.

[0118] In other examples, the queue system 1008 may be distributed consisting of multiple
queue subsystems. In the distributed configuration, the queue system 1008 may use multiple
queue subsystems to organize different sets of computational operations. FEach queue
subsystem may be used to organize computational operations based on various factors, such

as according to deadlines for completing each set of computational operations, locations of
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enterprises submitting the computational operations, economic value associated with the
completion of computational operations, and quantity of computing resources required to
perform each set of computational operations. For instance, a first queue subsystem may
organize sets of non-intensive computational operations and a second queue subsystem may
organize sets of intensive computational operations.

[0119] Within the system 1000, the queue system 1008 is shown connected to the remote
master control system 420 via the communication link 1010. In addition, the queue system
1008 is also shown connected to the flexible datacenter via the communication 1012a and to
the critical datacenter 1004 via the communication link 1012b. The communication links
1010, 1012a, 1012b may be similar to the communication link 1006 and can be various types
of communication links within examples.

[0120] The organizational design of the queue system 1008 may vary within examples. In
some examples, the queue system 1008 may organize indications (e.g., tags, pointers to) to
sets of computational operations requested by various enterprises. The queue system 1008
may operate as a First-In-First-Out (FIFO) data structure. In a FIFO data structure, the first
element added to the queue will be the first one to be removed. As such, the queue system
1008 may include one or more queues that operate using the FIFO data structure.

[0121] In some examples, one or more queues within the queue system 1008 may use other
configurations of queues, including rules to rank or organize queues in a particular manner
that can prioritize some sets of computational operations over others. The rules may include
one or more of an estimated cost and/or revenue to perform each set of computational
operations, an importance assigned to each set of computational operations, and deadlines for
initiating or completing each set of computational operations, among others.

[0122] The queue system 1008 may include a computing system configured to organize and
maintain queues within the queue system 1008. In another example, one or more other
components of the system 1000 may maintain and support queues within the queue system
1008. For instance, the remote master control system 420 may maintain and support the
queue system 1008. In other examples, multiple components may maintain and support the
queue system 1008 in a distributed manner, such as a blockchain configuration.

[0123] In some examples, the queue system 1008 may include queue subsystems located at
each datacenter. This way, each datacenter (e.g., via a datacenter control system) may
organize computational operations obtained at the datacenter until computing systems are

able to start executing the computational operations.
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[0124] The remote master control system 420 represents a component within the system 1000
that, in some embodiments, can manage the assignment and support of computational
operations received from enterprises, including the distribution of computational operations
among the flexible datacenter 200 and the critical datacenter 1004. As shown in Figure 10,
the remote master control system 420 may connect to the flexible datacenter 200 via
communication link 425 and the critical datacenter 1004 via communication link 1002.
Alternatively or additionally, remote master control system 420 may connect to flexible
datacenter 200 and critical datacenter 1004 via communication link 1006 (not shown) or
alternative communication links.

[0125] In some embodiments, remote master control system 420 may serve as an
intermediary that facilitates all communication between flexible datacenter 200 and critical
datacenter 1004. Particularly, critical datacenter 1004 or flexible datacenter 200 might need
to transmit communications to remote master control system 420 in order to communicate
with the other datacenter. As also shown, the remote master control system 420 may connect
to the queue system 1008 via the communication link 1010. Computational operations may
be distributed between the queue system 1008 and the remote master control system 420 via
the communication link 1010.

[0126] The remote master control system 420 may assist with management of operations
assigned to one or both of the flexible datacenter 200 and the critical datacenter 1004. For
instance, the remote master control system 420 may be configured to monitor input signals
from behind-the-meter sources in order to identify situations where utilizing the flexible
datacenter 200 can reduce costs or increase efficiency of the system 1000. For instance, the
remote master control system 420 may determine when flexible datacenter 200 could use
power from one or more behind-the-meter power sources to advantageously supplement the
computing resources offered by the critical datacenter 1004.

[0127] In addition, the remote master control system 420 may manage the queue system
1008, including providing resources to support queues within the queue system 1008. The
remote master control system 420 may also manage the distribution of computational
resources from the queue system 1008 to the flexible datacenter 200 and the critical
datacenter 1004. The remote master control system 420 may communicate with the
datacenter control system 220 in the flexible datacenter 200 via the communication link 425
and the critical datacenter control system 1022 in the critical datacenter 1004 via the
communication link 1012b. The communication may include checking whether either

datacenter can receive sets of operations. This way, the remote master control system 420
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may distribute sets of computational operations organized by the queue system 1008,
efficiently increasing the rate which computational operations are completed.

[0128] As an example, the remote master control system 420 (or another component within
the system 1000) may determine when power from a behind-the-meter source is being sold at
a negative price back to the grid. As another example, the remote master control system 420
may monitor power system conditions and issue operational directives to the flexible
datacenter 200. Operational directives may include, but are not limited to, a local station
directive, a remote master control directive, a grid directive, a dispatchability directive, a
forecast directive, a workload directive based on actual behind-the-meter power availability
or projected behind-the-meter power availability. Power system conditions, which may
additionally or alternatively be monitored by one or more of the control systems 220, 420,
and/or 1020 may include, but are not limited to, excess local power generation at a local
station level, excess local power generation that a grid cannot receive, local power generation
subject to economic curtailment, local power generation subject to reliability curtailment,
local power generation subject to power factor correction, low local power generation, start
up local power generation situations, transient local power generation situations, or testing
local power generation situations where there is an economic advantage to using local
behind-the-meter power generation. As another example, remote master control system 420
(or critical datacenter control system 1022) may monitor the types of computational
operations requested of the critical datacenter 1004 and make determinations alone or in
conjunction with other control systems, power system conditions, and/or operational
directives to decide when or how to offload computational operations to a flexible datacenter
200

[0129] As a result, the remote master control system 420 may offload some or all of the
computational operations assigned to the critical datacenter 1004 to the flexible datacenter
200. This way, flexible datacenter 200 can reduce overall computational costs by using the
behind-the-meter power to provide computational resources to assist critical datacenter 1004,
The remote master control system 420 may use the queue system 1008 to temporarily store
and organize the offloaded computational operations until a flexible datacenter (e.g., the
flexible datacenter 200) is available to perform them. The flexible datacenter 200 consumes
behind-the-meter power without transmission or distribution costs, which lowers the costs
associated with performing computational operations originally assigned to critical datacenter

1004.

40

Ex.1002 /Page 729 of 767
Cholla Energy LLC & OBM, Inc.



[0130] In further examples, remote master control system 420 may identify other situations
that may benefit from using one or more flexible datacenters (e.g., flexible datacenter 200) to
supplement or replace computational resources provided by critical datacenter 1004.

[0131] In some examples, remote master control system 420 may facilitate communication
among components within system 1000 using communication links 425, 1002, 1006, 1010,
1012a, and/or 1012b. The communications may include computation requests from
components within system 1000. In one embodiment, the remote master control system 420
may identify a computational operation to be performed at a critical datacenter 1004. The
computational operation may be identified by querying the critical datacenter 1004 or by
receiving a request from the critical datacenter 1004. Information regarding active or
requested computational operations at the critical datacenter 1004 may be considered as part
of the identification process. The communications may also include a variety of other
information, such as an indication of a current workload at the critical datacenter 1004, a
current status of operation at critical datacenter 1004 (e.g., a report indicating current capacity
available and power consumption at critical datacenter 1004). Upon receiving the
information, the remote master control system 420 may determine whether to route the
computational operations to the flexible datacenter 200.

[0132] The determination process may involve considering various factors, including power
availability and associated costs from the power grid and behind-the-meter sources,
availability of flexible datacenter 200, and type and deadlines associated with assigned
computational operations, among others. In some situations, remote master control system
420 may then send the computational operation to flexible datacenter 200 (e.g., via
communication link 1006). In these situations, remote master control system 420 may
determine that utilizing the flexible datacenter 200 could enhance the operation of system
1000 overall (i.e. improving profitability or timely performance). Particularly, using the
flexible datacenter 200 may reduce costs and increase efficiency of system 1000. The
flexible datacenter 200 may also help reduce the amount of unutilized or under-utilized
power being produced by one or more behind-the-meter sources.

[0133] In some examples, the remote master control system 420 may reassign computational
operations from critical datacenter 1004 over to the flexible datacenter 200 for the flexible
datacenter 200 to support or complete. For instance, the remote master control system 420
may determine that using the flexible datacenter 200 is more cost efficient that only using
critical datacenter 1004. As such, the remote master control system 420 may facilitate a

direct transfer of responsibility for the computational operations from the critical datacenter
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1004 to the flexible datacenter 200. Alternatively, the remote master control system 420 may
use the queue system 1008 to facilitate an indirect transfer of computational operations from
the critical datacenter 1004 to the flexible datacenter 200. Particularly, the remote master
control system 420 may transfer the offloaded computational operations from the critical
datacenter into the queue system 1008 until a flexible datacenter 200 is able to perform the
computational operations. The flexible datacenter 200 may access and obtain the offloaded
computational operations from the queue system 1008 or may be assigned the computational
operations from the queue system 1008 by the remote master control system 420 or another
component within the system 1000.

[0134] In further examples, the remote master control system 420 may determine that the
flexible datacenter 200 is available to support and provide computing resources to new
computational operations received from an enterprise. This way, the remote master control
system 420 may route the new computational operations directly to the flexible datacenter
200 or indirectly via use of the queue system 1008 without impacting the workload on the
critical datacenter 1004.

[0135] When determining whether to route a computational operation to the flexible
datacenter 200, the remote master control system 420 may be configured to consider different
factors, such as the availability of the flexible datacenter 200 and availability of behind-the-
meter power. In some situations, the remote master control system 420 or another component
within the system 1000 (e.g., datacenter control system 220) may determine that the flexible
datacenter 200 might not have enough computing systems 100 available to satisfy the
computational operation. As a result, the remote master control system 420 may refrain from
sending the computational operation to flexible datacenter 200. The remote master control
system 420 may then transmit an indication that the flexible datacenter 200 is unavailable
back to the critical datacenter 1004. In some examples, the remote master control system 420
may utilize the queue system 1008 to organize the computational requests until a flexible
datacenter or the critical datacenter 1004 is available.

[0136] In some examples, the remote master control system 420 may further analyze the
workloads of other flexible datacenters to identify a flexible datacenter that is capable of
handling the computational operation. Upon identifying an available flexible datacenter, the
remote master control system 420 may transmit the computational operation to that flexible
datacenter instead. In further examples, the remote master control system 420 may divide
operations associated with one or more identified computational operation among multiple

flexible datacenters.
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[0137] In some examples, the remote master control system 420 may determine whether to
route a computational operation to the flexible datacenter 200 based on the availability of
between-the-meter power for the flexible datacenter 200. Additionally or alternatively, the
remote master control system 420, the flexible datacenter control system 220, or another
computing device may monitor one or more other power system operation conditions to make
the determination. The remote master control system 420 may also determine whether a
datacenter ramp-up condition is met when determining whether to route a computational
operation to the flexible datacenter 200. For instance, the remote master control system 420
may check whether the flexible datacenter 200 is ramped-up to a fully online status, ramped-
down to a fully offline status, or in another state (e.g., acting as a load balancer). As such, the
remote master control system 420 may determine whether to route a computation request to
the flexible datacenter 200 based on the status of the flexible datacenter 200.

[0138] As previously discussed, the system 1000 may include a flexible datacenter control
system 220, which may be configured to modulate power delivery to computing systems 100
of flexible datacenter 200. For example, the flexible datacenter control system 220 may
modulate power delivery to the computing systems 100 based on a threshold level of
unutilized behind-the-meter power availability or some other monitored power system
condition. In some instances, the flexible datacenter control system 220 may be configured
to modulate power delivery to computing systems 100 by selectively enabling or disabling a
subset of computing systems 100.

[0139] The flexible datacenter control system 220 may alternatively or additionally be
configured to modulate power delivery to the computing systems 100 based on an operational
directive. For instance, the flexible datacenter control system 220 or another system may
receive an operational directive from a user interface to modulate the power delivery to
computing systems 100. As discussed above, the operational directive may be a local station
directive, a remote master control directive, a grid directive, a dispatchability directive, or a
forecast directive. In some instances, the operational directive may also include a workload
directive based on a threshold level actual behind-the-meter power availability or a threshold
level of projected behind-the-meter power availability.

[0140] Figure 11 illustrates a system for managing queue distribution among a critical
datacenter and a plurality of behind-the-meter flexible datacenters in accordance with one or
more embodiments of the present invention. The system 1100 is similar to the schemes
illustrated in Figure 5, with the addition of the critical datacenter 1004, the queue subsystem

1008a, the queue subsystem 1008b, and communication links 1002, 1006a, 1006b, 1014a,
43

Ex.1002 /Page 732 of 767
Cholla Energy LLC & OBM, Inc.



and 1014b. Local stations 410a and 410b, and other control paths not required for illustrative
purposes, are removed for clarity. Components and aspects illustrated and/or described in
Figure 10 that are similar or the same as components or aspects illustrated and/or described in
Figure 5 should be considered to have the same characteristics as previously illustrated and/or
described.

[0141] The system 1100 may operate similarly to the system 1000 shown in Figure 10.
Similarly labeled components in Figure 11 may have the same characteristics and/or
capabilities as described with respect to Figure 10. The system 1100, however, is shown
configured with the queue system 1008 arranged in a distributed queue subsystem format
(e.g., a queue subsystem 1008a and a queue subsystem 1008b). Although queue subsystems
1008a, 1008b are shown physically separate, the queue subsystems 1008a, 1008b may be
collocated and/or supported by the same component of the system 1100.

[0142] The system 1100 includes the queue subsystem 1008a connected to the remote master
control system 420 via the communication link 1014a and to flexible datacenters 200a, 200b,
200c¢, 200d and the critical datacenter 1004 via the communication link 1006a. In such a
configuration, the remote master control system 420, the flexible datacenters 200a, 200b,
200c, 200d and the critical datacenter 1004 may communicate with the queue subsystem
1008a. The communication may involve obtaining computational operations organized by
the queue subsystem 1008a.

[0143] In some examples, the remote master control system 420 may distribute
computational operations organized by the queue subsystem 1008a to the flexible datacenters
200a, 200b, 200c, 200d and the critical datacenter 1004, In some examples, the remote
master control system 420 may distribute computational operations organized by the queue
subsystem 1008a to the flexible datacenters 200e, 200f, 200g, 200h, which are shown not
directly connected to the queue subsystem 1008a.

[0144] In some embodiments, the flexible datacenters 200a, 200b, 200¢, 200d and the critical
datacenter 1004 may communicate directly with the queue subsystem 1008a to obtain
computational operations to perform. This way, control systems at each datacenter may
monitor and balance the workload supported by their computing systems.

[0145] The system 1100 also includes the queue subsystem 1008b connected to the remote
master control system 420 via the communication link 1014b and to flexible datacenters
200e, 200f, 200g, 200h and the critical datacenter 1004 via the communication link 1006b.
In such a configuration, the remote master control system 420, the flexible datacenters 200e,

200f, 200g, 200h and the critical datacenter 1004 may communicate with the queue
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subsystem 1008b. The communication may involve obtaining computational operations
organized by the queue subsystem 1008b.

[0146] In some examples, the remote master control system 420 may distribute
computational operations organized by the queue subsystem 1008b to the flexible datacenters
200e, 200f, 200g, 200h and the critical datacenter 1004. In some examples, the remote
master control system 420 may distribute computational operations organized by the queue
subsystem 1008b to the flexible datacenters 200a, 200b, 200¢, 200d, which are shown not
directly connected to the queue subsystem 1008b.

[0147] In some embodiments, the flexible datacenters 200e, 200f, 200g, 200h and the critical
datacenter 1004 may communicate directly with the queue subsystem 1008b to obtain
computational operations to perform. This way, control systems at each datacenter may
monitor and balance the workload supported by their computing systems.

[0148] In some embodiments, the remote master control system 420 may be configured to
determine whether to route a computational operation to a particular flexible datacenter (e.g.,
flexible datacenter 200a) from among multiple flexible datacenters. The determination
process may involve initially determining whether to route the computational operation to a
flexible datacenter and then further selecting a specific flexible datacenter to route the
computational operation to. The remote master control system 420 or another component
(e.g., one or more flexible datacenter control systems 220) may be configured to determine a
cost of execution of the computing instructions by computing systems at the specific flexible
datacenter. Particularly, each flexible datacenter may be capable of providing computing
resources at different costs based on various factors, such as the locations of the flexible
datacenters 200 and the availability of behind-the-meter power to each flexible datacenter
(i.e., the flexible datacenters 200 may connect to different behind-the-meter power sources).
As such, the remote master control system 420 may be configured to consider the different
factors to select a specific flexible datacenter to use to fulfill a computational operation. In
some examples, the remote master control system 420 may use the queue subsystems 1008a,
1008b to temporarily organize sets of computational operations until a flexible datacenter or
the critical datacenter 1004 is available to perform each set.

[0149] Figure 12 illustrates a method for managing queue distribution between a critical
datacenter and a flexible datacenter in accordance with one or more embodiments of the
present invention. The method serves an example and may include other steps within other
examples. At step 1202, the method involves identifying, using a queue system, a

computational operation to be performed. For instance, a component within the system 1000
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may identify a computational operation to be performed by analyzing the queue system 1008.
The component may be the remote master control system 420, the datacenter control system
220, the critical datacenter control system 1022, and/or a computing system at the queue
system 1008 in some examples.

[0150] Identifying the computational operation can include examining various types of
information, such as a request for processing, networking, or storage capabilities or a request
to offload some work from the critical datacenter. In some instances, the computational
operation may be identified in association with an incoming computational operation request
received from an outside enterprise. In some examples, the computational operation may be
identified based on the organization of the queue system 1008. For instance, the
computational operation may be the next operation to be selected based on a FIFO format of
the queue system 1008.

[0151] At step 1204, the method involves determining whether to route the computational
operation to a flexible datacenter. Different components may be configured to determine
whether to route the computational operation to a flexible datacenter. For example, remote
master control 420 or critical datacenter control system 1022 within system 1000 may be
configured to determine whether to route the computational operation to flexible datacenter
1002. In other examples, a flexible datacenter control system 220 may determine whether to
route the computational operation to flexible datacenter 1002. For instance, the flexible
datacenter control system 220 may determine whether the computing systems 100 have the
availability to perform one or more computational operations within the queue system 1008,
In further examples, other components can perform the determination step.

[0152] Determining whether to route the computational operation to a flexible datacenter,
such as flexible datacenter 200, can involve considering various factors, such as a cost of
execution to provide computing resources at the flexible datacenter relative to the cost of
providing computing resources at the critical datacenter. The determination may also factor
the availability of the flexible datacenter as well as the cost and availability of unutilized
behind-the-meter power from one or more behind-the-meter sources. Other factors can be
considered within examples, such as monitored power system conditions and operational
directives.

[0153] At step 1206, the method involves causing the computational operation to the flexible
datacenter via a communication link, such as links 1006, 425, 1002, 1010, 1012a, and/or

1012b, based on a determination to route the computational operation to the flexible
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datacenter. Sending the computational operation may enable computing systems of the
flexible datacenter to provide computing resources to fulfill the request.

[0154] In some examples, remote master control 420, critical datacenter control system 1022,
or another component within system 1000 may determine that the identified computational
operation should be routed to the critical datacenter 1004. The determination may be based
on various factors, such as a cost of execution to provide computing resources at the flexible
datacenter relative to the cost of providing computing resources at the critical datacenter.
The determination may also factor the availabilities of the critical datacenter 1004 and the
flexible datacenter 200 as well as the cost and availability of unutilized behind-the-meter
power from one or more behind-the-meter sources. Other factors may be considered. As
such, one or more components may route the computational operation to the critical
datacenter 1004 to enable the computing systems 1020 to fulfill the computational request.
[0155] Figure 13 illustrates a method for managing queue distribution between a critical
datacenter and a plurality of flexible datacenter in accordance with one or more embodiments
of the present invention. The method serves an example and may include other steps within
other examples. The method of Figure 13 is similar to the method of Figure 12, and steps,
components, and aspects illustrated and/or described in Figure 13 that are similar to or the
same as components or aspects illustrated and/or described in Figure 12 should be considered
to have the same characteristics as previously illustrated and/or described.

[0156] At step 1302, the method involves identifying, using a queue system, a computational
operation to be performed. The computational operation may be performed at a critical
datacenter, one or more flexible datacenters, or a combination of datacenters. In some
examples, the queue system may be distributed into multiple queue subsystems with each
queue subsystem organizing a set of computational operations according to rules associated
with that queue subsystem. For example, the queue system may include a first queue
subsystem and a second queue subsystem where each queue subsystem organizes
computational operations accessibly potentially only by a subset of the plurality of flexible
datacenters. For instance, a first set of flexible datacenters of the plurality of flexible may be
configured to obtain computational operations from the first queue subsystem and a second
set of flexible datacenters of the plurality of flexible datacenters are configured to obtain
computational operations from the second queue subsystem.

[0157] At step 1304, the method involves determining whether to route the computational
operation to a flexible datacenter in a plurality of flexible datacenters. However, in

particular, multiple flexible datacenters may be available to receive the computational
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operation. As such, a computing system, such as remote master control system 420 or critical
datacenter control system 1022, may determine whether to route the computational operation
to a flexible datacenter out of the multiple available.

[0158] In some examples, the determination may be made by one or more datacenter control
systems associated with the plurality of flexible datacenters. Each datacenter control system
may determine whether or not its computing systems could currently handle the
computational operation.

[0159] At step 1306, the method involves, based on a determination to route the
computational operation to a flexible datacenter in the plurality of flexible datacenters,
determining a specific flexible datacenter in the plurality of flexible datacenters to route the
computational operation to. The computing system may select a specific datacenter based on
cost, availability, source of unutilized behind-the-meter power, or other factors. For example,
the computing system may compare the cost associated with sending the computational
operation to different flexible datacenters.

[0160] In some examples, a flexible datacenter or a critical datacenter may access and obtain
the computational operation from the queue system. For example, a flexible datacenter from
the plurality of flexible datacenters may obtain the computational operation upon determining
that its computing systems are capable of supporting the computational operation (e.g., power
is available, enough computing systems are free to operate on the computational operation).
[0161] At step 1308, the method involves causing the computational operation to be sent to
the specific flexible datacenter via the communication link. Various components within the
system may enable the computational operation to reach the specific flexible datacenter.
[0162] In further examples, the method described above may involve dividing the
computational operation among multiple flexible datacenters.

[0163] Advantages of one or more embodiments of the present invention may include one or
more of the following:

[0164] One or more embodiments of the present invention provides a green solution to two
prominent problems: the exponential increase in power required for growing blockchain
operations and the unutilized and typically wasted energy generated from renewable energy
sources.

[0165] One or more embodiments of the present invention allows for the rapid deployment of
mobile datacenters to local stations. The mobile datacenters may be deployed on site, near the
source of power generation, and receive unutilized behind-the-meter power when it is

available.
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[0166] One or more embodiments of the present invention provide the use of a queue system
to organize computational operations and enable efficient distribution of the computational
operations to datacenters.

[0167] One or more embodiments of the present invention enable datacenters to access and
obtain computational operations organized by a queue system.

[0168] One or more embodiments of the present invention allows for the power delivery to
the datacenter to be modulated based on conditions or an operational directive received from
the local station or the grid operator.

[0169] One or more embodiments of the present invention may dynamically adjust power
consumption by ramping-up, ramping-down, or adjusting the power consumption of one or
more computing systems within the flexible datacenter.

[0170] One or more embodiments of the present invention may be powered by behind-the-
meter power that is free from transmission and distribution costs. As such, the flexible
datacenter may perform computational operations, such as distributed computing processes,
with little to no energy cost.

[0171] One or more embodiments of the present invention provides a number of benefits to
the hosting local station. The local station may use the flexible datacenter to adjust a load,
provide a power factor correction, to offload power, or operate in a manner that invokes a
production tax credit and/or generates incremental revenue.

[0172] One or more embodiments of the present invention allows for continued shunting of
behind-the-meter power into a storage solution when a flexible datacenter cannot fully utilize
excess generated behind-the-meter power.

[0173] One or more embodiments of the present invention allows for continued use of stored
behind-the-meter power when a flexible datacenter can be operational but there is not an
excess of generated behind-the-meter power.

[0174] It will also be recognized by the skilled worker that, in addition to improved
efficiencies in controlling power delivery from intermittent generation sources, such as wind
farms and solar panel arrays, to regulated power grids, the invention provides more
economically efficient control and stability of such power grids in the implementation of the
technical features as set forth herein.

[0175] While the present invention has been described with respect to the above-noted
embodiments, those skilled in the art, having the benefit of this disclosure, will recognize that

other embodiments may be devised that are within the scope of the invention as disclosed
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herein. Accordingly, the scope of the invention should be limited only by the appended

claims.
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CLAIMS

What is claimed is:

1. A system comprising:
a flexible datacenter comprising:
a behind-the-meter (“BTM”) power input system;
a power distribution system;
a plurality of computing systems powered by the BTM power input
system via the power distribution system;

a queue system configured to organize a plurality of computational operations,
wherein the queue system comprises multiple queue subsystems, and wherein each
queue subsystem organizes a set of computational operations according to rules
associated with the queue subsystem; and

arouting control system configured to:

determine, using the queue system, a computational operation to be
performed;

determine whether to route the computational operation to the flexible
datacenter; and

based on a determination to route the computational operation to the
flexible datacenter, assign the computational operation for performance at the

flexible datacenter.

2. The system of claim 1, wherein the routing control system is a remote master

control system positioned remotely from the flexible datacenter.

3. The system of claim 1, wherein the routing control system is a remote master

control system positioned at the flexible datacenter.

4. The system of claim 1, wherein the flexible datacenter further comprises:
a datacenter control system, wherein the datacenter control system is configured to
modulate power delivery to the plurality of computing systems based on one or more

monitored power system conditions.
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5. The system of claim 4, wherein the one or more monitored power system
conditions comprises:

behind-the-meter (“BTM™) power availability at the plurality of computing systems.

6. The system of claim 4, wherein the one or more monitored power system
conditions comprises:

one or more of excess local power generation at a local station level, excess local
power generation that a grid cannot receive, local power generation subject to economic
curtailment, local power generation subject to reliability curtailment, local power generation
subject to power factor correction, low local power generation, start up local power
generation situations, transient local power generation situations, or testing local power
generation situations where there is an economic advantage to using local behind-the-meter

power generation.

7. The system of claim 1, wherein the flexible datacenter further comprises:
a datacenter control system, wherein the datacenter control system is configured to
modulate power delivery to the plurality of computing systems based on an operational

directive.

8. The system of claim 7, wherein the operational directive originates from the
routing control system and depends on behind-the-meter (“BTM”™) power availability at the

plurality of computing systems.
9. The system of claim 1, wherein the BTM power input system is configured to
receive power from a power generation system prior to the power undergoing step-up

transformation for transmission to a grid.

10. The system of claim 1, wherein the routing control system controls

distribution of the plurality of computational operations from the queue system.

11. The system of claim 1, wherein a first queue subsystem of the queue system is

located at the flexible datacenter.
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12. The system of claim 11, further comprising:
asecond datacenter, wherein a second queue subsystem of the queue system is located

at the second datacenter.

13.  The system of claim 12, wherein the second datacenter is a second flexible
datacenter.
14. A flexible datacenter comprising:

a behind-the-meter (“BTM”) power input system;

a power distribution system;

a datacenter control system;

a plurality of computing systems, wherein the plurality of computing systems are
powered by the BTM power input system via the power distribution system; and

a queue subsystem configured to organize a set of computational operations for
performance by the plurality of computing systems, wherein the queue subsystem is part of a

distributed queue system.

15. The flexible datacenter of claim 14, wherein the distributed queue system
includes at least two queue subsystems having different rules for organizing computational

operations.
16. The flexible datacenter of claim 14, wherein the datacenter control system is
configured to modulate power delivery to the plurality of computing systems based on an

operational directive received from a remote master control system.

17. The flexible datacenter of claim 16, wherein the remote master control system

is positioned remotely from the flexible datacenter.
18. The flexible datacenter of claim 14, wherein the BTM power input system is
configured to receive power from a power generation system prior to the power undergoing

step-up transformation for transmission to a grid.

19. A method comprising:
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determining, by a routing control system and using a queue system, a computation
operation to be performed, wherein the queue system organizes a plurality of computational
operations and comprises multiple queue subsystems, wherein each queue subsystem
organizes a set of computational operations according to rules associated with the queue
subsystem;

determining whether to route the computational operation to a flexible datacenter,
wherein the flexible datacenter comprises: (i) a behind-the-meter (“BTM™) power input
system, (ii) a power distribution system, and (iii) a plurality of computing systems powered
by the BTM power input system via the power distribution system; and

based on a determination to route the computational to the flexible datacenter,

assigning the computational operation for performance at the flexible datacenter.

20. The method of claim 19, wherein determining whether to route the
computational operation to the flexible datacenter comprises:
determining to route the computational operation to the flexible datacenter based on

BTM power availability at the flexible datacenter.
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ABSTRACT

Systems include one or more critical datacenter connected to behind-the-meter
flexible datacenters. The critical datacenter is powered by grid power and not necessarily
collocated with the flexible datacenters, which are powered “behind the meter.” When a
computational operation to be performed at the critical datacenter is identified and
determined that it can be performed more efficiently or advantageously at a flexible
datacenter, the computational operation is instead obtained by the flexible datacenters for
performance. The critical datacenter and flexible datacenters preferably share a dedicated
communication pathway to enable high-bandwidth, low-latency, secure data transmissions.
A queue system may be used to organize computational operations waiting for distribution to

either the critical datacenter or the flexible datacenter.
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Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Patented v Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | (vyyy.MM-DD)
|Continuation of -] her7s33s |2018—1 0-30 10367353 P019-07-30
Additional Domestic Benefit/National Stage Data may be generated within this form
) Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.5.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{(g){1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add
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L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

18-1490-CON

Application Number

Title of Invention | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
18, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 18-1490-CON

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13

Ex.1002 /Page 763 of 767
Cholla Energy LLC & OBM, Inc.



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 18-1490-CON

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant }

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | ancium LLC

Mailing Address Information For Applicant:

Address 1 5006 Thomas Road

Address 2

City Houston State/Province ITX
Country ‘ s Postal Code 77041
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Attorney Docket Number | 18-1490-CON

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Alexander D. Georges/ Date (YYYY-MM-DD)| [2019-07-29
First Name )AIexander D. Last Name | Feorges Registration Number 0534
Additional Signature may be generated within this form by selecting the Add button.
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L Attorney Docket Number | 18-1490-CON
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Managing Queue Distribution between Critical Datacenter and Flexible Datacenter

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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