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The following study was completed by FirstLink. It
represents the best efforts of the FirstLink team to gath
assimilate, and assess certain information pertaining tc
report. It is recognizethat this study analyzes certain
economic conditions. As these conditions are in consta
flux, neither FirstLink nor its members (Pittsburgh
Gateways Corp., AMTV, LLC, or its affiliates) can be
responsible for these conditions. Any decisions, action:
investment made on the subject covered are solely tho
the client.
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Thisreportaccords with the International Forum to
Advance First Responder InnovationOs (IFAFRI) aim t
inform and guide industry and provide unbiased
information on first responder technologies. However, {
views and conclusions contained herein are those of th
authors and should not be interpreted as necessarily
representing the official policies either expressed or
implied by IFAFRI. While this material has been throug
an IFAFRI quality assurance process, IFAFRI does not
accept responsibility for the contentntained herein.
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The International Forum to Advance First Responder Innovation (IFABRI) organizatioof
government leaders from across the globe, focused on enhancing and expanding the development
of affordable and innovative technology for first responders worldwide.

IFAFRI does thidy:

1.! Working with the global first responder community to definasa ¢f common, high
priority capability gaps;

2! Providing a platform for international collaboration on innovatiresearch and
developmentR&D) initiatives and solutions;

3.I Characterizing the global first responder markets, to inform and guide industry and
academia about market opportunities and to incentivize these actors to develop and produce
innovative technology solutions to first responder capability gaps; and

4. Providing information about relevant and available first responder technologies to the first
responder community, while not endorsing any specific technology, product, or
manufacturer.

In order to respond more safely, efficiently, and effectively to everyday and catastrophic incidents,
first responders around the world need technologically addatom#s and equipment that are
affordable and innovative. However, there is no centralized mechanism for first responders to
identify and discuss shared needs and requirements. In addition, overall purchasing of tools and
equipment is fragmented into snaallquantities, which provides little incentive for industry to
commercialize innovative technologies. Therefore, the lack of consolidated requirements for first
responders, along with fragmented purchasing, results in an inadequate amount of affordable, ne
technology being available for first responder use.

The purpose of this document is to characterize the markets and identify technology solutions
relevant to IFAFRI©Capability Gag®: The ability tocreate actionable intelligence based on data

and infomation from multiple sourced=AFRI is publishing this information tiolentify potential

areas of R&D where there may be opportunity for industry and academévetpinnovative
solutiors. Further, itis intended to provide industry and academia ejtld&ta points and analysis

that will inform their decision on entering or expanding into related markets.




IFAFRI Membership

IFAFRI is currently composed of members from 13 different countries and the European Commission, including Australia, Canada,
Finland, Germany, Israel, Japan, the Netherlands, New Zealand, Singapore, Spain, Sweden, the United Kingdom, and the United States.
The figure below illustrates the global composition of IFAFRI.!

N3
20

New Zealand

! Note, IFAFRI membership for France and Mexico is pending.
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This document is focused on tfith of ten Common Global Capability Gaps identified by
IFAFRI. The list of current gaps includes:

The ability to know the location of responders and their proximity

Capability Gap 1 risks and hazards in real time

Capability Gap 2 The ability to detect, monitor, and analyze passive and active thr
P y ap and hazards at incident scenes in real time

Capability Gap 3 The ability to rapidly identify hazardous agents and contaminants

The ability to incorporate information from multiple and

Capability Gap 4 nontraditional sources into incident command operations

The ability to maintainnteroperable communications with

Capability Gap 5 responders in any environmental conditions

The ability to obtain critical information remotely about the extent

Capability Gap 6 perimeter, or interior of the incident

The ability to conduct oscene oprations remotely without

Capability Gap 7 endangering responders

The ability to monitor the physiological signs of emergency

Capability Gap 8 responders

The ability to create actionable intelligence based on data and

Capability Gap 9 information from multiple sources

The ability to provide appropriate and advanced personal protect

Capability Gap 10 equipment

The first four capability gaps on this list were adopted by IFAFRI in ZDd&rrive at this initial

set of capability gaps, the IFAFRI membership conduatelyses of first responder capability
gaps in their countries. Some of the IFAFRI participants used the methodology presented in the
U.S. Department of Homeland Security (DHS) Science and Technology DirectorateOs (S&T)
Project Responder(#®R4)report, as guide in their analyses. Project Responder 4 is the fourth in

a series of studies that focuses on identifying capability needs, shortfalls, and priorities for
catastrophic incident response. The methodology is based upon discussions with fedegald state,
local first responders, as well as technical subject matter experts.

After submission of first responder capability gaps from IFAFRI participants, a comparative
analysis of all submitted gaps was conducted. The analysis found a significant levetlap o
among the various countriesO gaps, which resulted in the proposal and addpgdirsiffour
Common Global Capability Gaps in 2016

Between 2016 and 2018, IFAFRIOs Capability Gaps Committee further refined and formalized its
process for addingapability gaps to the list. In 2018, individual countries solicited national
capability gaps from first responders in their countries and submitted these to the Capability Gaps




Committee. In total, 78 national capability gaps were received from IFARRLGes. These gaps

were then synthesized to eliminate redundancy and provide overarching gaps that aggregate
multiple similar gaps when needed, which resulted in a set of 45 gaps. Three of the gaps
corresponded to the initial fou€ommon Global Capability Gaps, leaving 42 gaps for
prioritization. The prioritization process resulted in the addition of the Capability GHp$oGhe
Common Global Capability Gaps list.

To date similar Odeep diveO analyses have been conducted for each of IFG&RIOs Global
Capability Gaps. Each of thesalocumentshas been published to the IFAFRIeb site and is
available for downloadt is important to note thatontinued market research will be reqdite
ensure awareness of current efforts and account for new actors in these capability gap areas.
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The ability to create actionable intelligence based on data and information
from multiple sources

There is a significant amount of data geated during an incident, however, many sources produce
raw datain a format that is not easy to understand or &se example, hazard sensoeport
measuremenisbut without prior knowledge or additional contextual information a value or
response maynean little to the useRespondersnay not be able to easily identify critical
information implications of the informatiaror patterns embedded in the data. Raw data are often
useless data; only after thaye transformed into actionable informationirdelligence do they
have utility. Adding context, validation and followon information provides value. A
measurementrom a chemicakensormay beinsufficient to allow responders to act. However,
when combined with information on the chemical type, aiteng wind direction and
recommended protective actions, responders can act purposefully to increase thefiiskfesy.
Actionable intelligenceallows responders to understand the information in the context of the
incident and platheir actionsaccadingly.?

Data analytics is used in mafiglds to provide context, draw conclusions, and identify patterns,
correlations, and insightsom raw data. Data analytics can be applied to routine operations (e.g.,
identifying potential increases in emergenogdical service calls based on weather patterns) or to
support response to a specific incident (e.g., analysis of data from multiple records sources to
identify likely suspectsyhile there is a high level of public and private funding for advancing
techndogy for interoperable communicatioresnergency responders in IFAFRI nations continue

to face challengesdany factors contribute to this lack of progress, such as country size and degree
of centralized response functions, but the main obstacle is aflackomprehensive, affordable
solution.

Responders would like solutions that provide information that can be used to make more effective
decisions across many responder tasks. Information should be viewable on existing platforms,
including smartphones, abile data terminals, and other computer systems. Analysis should be
completed in real time and updated when additional data is available. When appropriate,
information should be distilled and presented in charts, graphs, maps, etc. Potential solytions ma
also include templates, checklists, or other aides that allow responders and command to make more
informed decisions.

This gap is related to the fourth gap, Othe ability to incorporate information from multiple and
nontraditional sources into incidentremand operations,O which focuses on the integration of
data. Data may need to be integrated from multiple sources to create actionable information, but
thisis not always the case. Solutions will foarsthe analysis of individual and/or integrated data
sources to create information that can be used for better planning, deunskarg, and action.

While there are a numbef solutions in use by responders, these solutions still have shortcomings
when considering the state of k@ology today for data andics. This study uses thdist of
existing first responder ge in the SOO document for Gap Ehis list encompasses the current
methods of communication available for first respeaddeach method was considered a
Otechnology typeith acorrespondingrelevantmarket.There aresix technology types for this
capability gap:




K

Joint task forces or joint intelligence cells;

Agency intelligence analysts;

Agency data analysts;

Plume models;

Commerciallyavailable data integration and decissupport tools (nited availability
due to cost); and

State and jurisdictiotevel data integration and visualization platforms.

%
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This section provides a brief overview of the processes used to obtain and assess the findings
presented in this report

$161'782%01,2346 %

The chta presented in this report was gathemedn publicly-available information sources
including market reports and compawgb sites.The study team conducted a global scan of
existing and irdevelopment technology solutions with the aim of identifying and assessing the
primary market for technologies related to this gap. However, thepdaganted in this report
should not be consideteexhaustiveThis document does not contain any proprietary data, nor
does it endorse or advocate for any of the technology solutions described herein. Further, the study
team did not validate any of the manufactuelaims found in their product desgtions.

0'791,%:;'<,*=*8'*3< %

All relevant markets are quantified utilizing ovegibbalrevenue figuregaunless otherwise noted,
for the forecast perio@0192023 The Compound Annual Growth Rate (CAGR) within each
segment is used to measure growithin the forecast period and to extrapolate data when figures

were not publicly available. Datfor the primary market is used in the aggregated findings
presented in the body of this report.

0'791,%>2'61%'<4%"'8,376 %
Market phase is determined using factorghe Industry Life Cycle Model. The adapted market

phase definitions are presentadhe following table® Market factors are assessed by examining
barriers to entry and market opportunities, as determined through secondary research.

New market need with dominant solutions not yet determined; growth begi

N t . .
aseen increasing toward end of cycle

Growth Dominant solutions begin to emerge; high growth rates

Often fewer firms than growth phase, as dominant solutions continue to ca
Mature the majority of market share and market consolidation occurs; lower growtt
rates that are typically on par with the general economy

Decline Further market consolidation; rapidly declining growth rates

&3?(1,**@1%A'<468'(1 !

This study also examines thengpetitive landscape within each market, accounting for the total
number of firms, along with the number of resporsj@cific solutions. Total number of firms

was estimated using the number of key players given within publicly available market reports for
each segmeniRespondesspecific solutions were identified using a more tailored search. This
search included examining the product offerings of key players listed in publicly available market
reports to determine their relevance to the capability gapcanducting targeted keyword
searches in order to identify solutions from additional companies.
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This report includes a OMarket OverviewO that summarizes the overall market and provides the
market quantification data for each segment. The regsot presents the key findings for each
market segment in the OMarket HighlightsO section, with-pag@esummary for each segment.

In addition, the CompetitiveLandscapeO section further categorizes the total number of firms
participating in the markeby segment and highlights respondpecific solutions currently
available or indevelopment.
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IFAFRI has been conducting an ongoing global capability gaps market analgster to meet
its objectivescharacterizing global first responder markets to inform and guidiestry and
academiaThe key objective of thistudyis to characterize the niaats relevant to Capability Gap
9. This synopsisighlights key data and analysis identified as part ofstiidy.

0'791,%E1=*<**3<6%'<4%B1571<,"*3%%

This studyuses thdist of existing first responder gear in tB@&tement of Objectives 9 (SOO 9
documentto further define and segment the relevant markets for CapabilitydGagr thesix

types of geagiven for this capability gap, it was determined thva¢ market best represents these
technology typesand therefore only one primary market was selected. This primary market is
used for market definition, segmentation, quantification and further aesatss

0'791,%:;'<,*=*8'*3< %

The pimary marketis quantified utilizing overall revenue figureerived from global markets
Growth is measured using an estimated CAGRe Global Big Data AnalyticsMarket was
estimated to be worth more th$5 billion USD in 2017 and is projected to grow at a Compound
Annual Growth Rate (CAGR) @&9.8% through 203. This equates to a market value of more than
$40 billion USD in 203.

&3?(1,**@1%A'<468'(1 %

Based upon thirgharty market research reports, there3rkey players and innovatordentified
within the global, primary markdor Capability Gad. Thesekey global players and innovators
appear to offer solutions that address, in plhetability tocreate actionable intelligence based on
data and informatiofrom multiple sourcedHowever, none of the solutions identified within this
assessment appear to meet all of first respondersO target objectives for this gap.

B;??'7- %

In summary, the primary markigtentified to represenhis capability gaps relatively large and
growing. This growth in and of itself presentgraatopportunity for new solutions to enter the
market. When examining3 existing solutions angevendeveloping solutions in this assessment,
none fulfilled all of the objectiveof this gap Thereforeany solutions that addreskese target
objectives and allow contilmus data analysis leading to actionable intelligemitieikely have
the greatest commercial potential.
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Capability Ga@® is the ability to create actionable intelligence based on data and information from multiple sourceghis gaps
largely focused onesponders being able noake decisions based on information gathered from disp=oatees

Market Segmentation

The ability to
create actionable
intelligence based

on data and
information from
multiple sources

The Global Big Data Analytics Market was used to quantify
market figures for this capability need. This market includes
data discovery and visualization and advanced analytics.

"#



Capability Gap 9 BThe ability to create actionable intelligence based on data
and information from multiple sources

First responders need solutions that provide information that can be used to make more effective
decisions across many responder tasks. When responders work on scenes with limited analyze
incoming data, they face significant challenges to do their jobs more safely and effectively.
Regardless of the operating environment, responders need viewable data on existing platforms,
including smartphones, mobile data terminals, and other computer systems with analysis
completed in real time and updated when additional data is available. Having this capability will
likely improve responders’ abilities to help during incident response.

A myriad of data analytics solutions currently exist within the market. However, not one of these
solutions appears to meet all of responders’ target objectives, which include providing users with
contextual information and potential effects or consequences; delivering predictions, forecasts and
models; and providing decision-support.

The Global Big Data Analytics Market is used to define, quantify and assess the various types of
solutions available. This market was worth more than $8.5 billion USD in 2017 and is projected
to grow at a Compound Annual Growth Rate (CAGR) of 29.8% through 2023. This equates to a
market value of more than $40 billion USD in 2023.

Global Big Data Analytics Market Value 2019-2023
$45,000,000,000

$40,000,000,000

$35,000,000,000

$30,000,000,000

$25,000,000,000

$20,000,000,000

$15,000,000,000

$10,000,000,000

$5,000,000,000
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Market Figures

The following table presesithe estimated revenue figures for the variousraabkets identified for the Capability G8pnarket. The

colored row represesithe primary market used to quanttfyis gap inthis study.

Disclaimer

Note, all figures haveeen rounded to the nearest hundheisand Themarket forecast period examined is 2@d 2023. When a
market value was not available, it was estimated using the corresponding CAGR given over the forecast period to repifes
or decline. For constency, data that fell outside of the forecast period has been extrapolated, as denoted by an asterisk (:
detailed explanation of how the extrapolated figures were estimated can be found in AQpaftits report.

Actionable Intelligence based on Data from Multiple Sources

) —

Revenue by Year (in $1,000,000 USD)
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Market Highlights

The ability to create actionable intelligence based on data and information
from multiple sources describes the need for responders to be able to easily
identify critical information, implications of the information, or patterns
embedded in the data.

Actionable
Intelligence

from Multiple
Data Sources

Market Quantification

Competitive Landscape

Market Phase

Market Size . Compound Annual Growth

(2019):  $14:314.9 million Rt (2016-2023): 29.8%
Number of 30 Number of Responder- 37
Firms: Specific Solutions:

ll?



Market Factors

The figure below summarizes the market factors associated widméhgsis and transformation of data into actionable intelligence
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A total of 30firms wereidentified as operating in the markets listed above, 10 of which are
consideredey global market playsyincluding:

IBM (United States)

Qlik (United States)

SAP (Germany

SAS (United States)
Tableau(United States)
Alteryx (United States

TIBCO (UnitedState$
Microsoft (United States)
Oracle (United States)
MicroStrategy (United States)

Within this study there ar@ total of53 existing solutions angdevenresearch and development
(R&D) initiatives with relevance to Capability G8pdentified. This ladscape is nen
exhaustive, as the number of solutismgast and evecthanging at a rapid pace.

Among the existing and developing solutions identif@dsolutions 70 percent) appear to have

first responder applications asdven solutionappear to be in development for first responder

use. These numbemay indicate that industry @asvarethat a first responder need exists within

this technology space. However, when examining how existing solutions meet respondersO needs
related to this @pability gap, it does not appear that any existing solution meets all of

respondersO target objectives. These objectives include

1.! Provide user with contextual informatiandpotential effects or consequences
2.! Provide predictiog forecasts and modeland
3.! Provide decisiorsupport.

It appears that the greatest

gap existdor systems Number of Solutions, by Application Type

capable opushing data 0

analytics information to

users in the fieldMost of 35

theexisting solutions 30

desktop or cloudbased

which havdimitations for 25 W First Responder Application

pushing critical information
to users when needed

20 m Commercial Application

15 Defense Application

While the greatest number o
existing solutions37) 10
identified in this assessment
appear to haverst

responder applications, 29 | o

w




solutions haveommercialapplicationsand18 have defense applications.

There aralso a totabf

sevenR&D initiatives Number of Solutions, by Application Type
related to Capability
Gap?9 identified in this
assessment. Among the
developing solutions
identified, industry is
involved in the > W First Responder Application
development obne
solution, academiss
involvedin the 3
development of six
solutions and
government isot 1

involved Seven 0 -

developing solutions are

focused on first

responder applications, oneaisofocused on commercial applications amahearefocused on
defense applications.

(o]

~

)]

=Y

m Commercial Application

Defense Application

Based upon the data presentadye than half oéxisting and developing solutions appear to be
targetingor applicable tdirst responder applicationgherefore, industry is likelgware that a
first responder need exists within this technology space.

Looking more closely at these solutions, the ability of any identified existing or in development
solutions would not meet all the needs of respondersO target objectives cited prétooasly
specifically, the ability forncident command to push crigicinformation and actionable
intelligence to responders in the fielthis presents any opportunity for industry to develop
solutions that can fit all of the target objectives, with a special focobjent two.

For questions or comments about the infation presented in this assessment, please contact
IFAFRI atinfo@internationalresponderforum.org
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The following section presents a selection of the first respesphaific technology solutions that

align with responder requirements for this gap. The responder requirements are identified in the
IFAFRI-developed Capability Gap Statement of Objective€SOO) document. None of the
solutions identified during this study meet all of the requirements detailed in the SOO document.
However, those presented below offer increased levels of integration or newer features than what
is generally used by response agjes currently. There are a large number of potential solutions
that exist or are hilevelopment and therefore this section should not be considered exhaustive.
Further, additional concepts exist in academic literature but these are not includedtudyhis s
complete list of respondepecific technology solutions identified during teiady can be found

in Appendix Aof this report.

The data and information provided in this section is publicly available from manufacturersO web
sites. The study teadhd not validate product claims made by the manufacturers.
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Charles River Analytics

Charles River Analytics (United Stateg)nductsAl, robotics, and humamachine interface R&D
and leverages that R&D tweate custom solutions for arganizationThe companyOs goal is to
develop technology fohumanmachine teaming problems that impact critical operations and
decisioamaking. Charles River has providesblutions for Government and commercial clients
across a diverse collection of rkatdN defense, intelligence, medical technology, training,
transportation, space, and cyber secirity.

Charles River Analytics offers Precision s —
Information Environment for Coordinated = '
Emergency Support (PIECES). PIECESIs
part of an integrated collaborative work -
environmentthat help teams of emergenc
responders share and manipulate data sour
PIECES integrates critical data from multip -
sources and ammunications channels the
presents the data through customizable
interfaces defined byneeds. Firefighters,
police, emergency medical services (EM
and emergency managelsan access the
informationin real time PIECES allows firstFigure 1: Chalres River PIECES

respondersto share informationvital to

collaboration acros$ederal, state, and locagencies and jurisdictions. PIECES provides an
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integrated pepective across these boundariBse system is scalable depending on the size of the
incident? Pricing information is not available.

Qlik

Qlik (United Stateshelps aterprises around the world move asand work smartevith anend
to-end solution for finding value in their data. QlikOs builds platforms that fatocspenrended,
curiosity-drivenexplorationat any skill level?

Qlik offers Qlik Sense Qlik Sense employs E
anassociative analytics engine, sophisticat« = =« === : 2
Al, and scdable multicloud architecture to = . “

aid an organization in making better decisio =--
daily. Augmented intelligence enriche:: =
human intuition with suggested insights = IS R 1358
automated processes, and natural langu ==
interaction Qlik Sense makes it easy be - .
mobile, collaborate,share informationand - - === "‘-‘--‘s';.‘.!' ‘
take acton with dataThe solution is scalable === o *
to any size due to its muitioud

architecure!! Pricing information is not
available.

Figure 2: Qlik's Qlik Sense

Palantir

Palantir Tebnologies (United States) isaftware company that specializes in big data analytics.
The company focuses on creating a goser experience for working with tdawithout requiring

a masery of querying languages, statistical modeling, or tlhenmand line. Palantibuilds
platforms for integrating, managing, asélcuring data with a tdpyer of applications for fully
interactive humadriven, machinassisted analysis.

Palantir offers Gotham. Gotham can be
configured to a customerOs specific nee
utilizing any of PalantOs capabilities. Gotham!
front end is a suite of integrated applications 1
semantic, temporal, gecsal, and fulitext
analysis for users to derive meaning from th
organization's data asset. Users can drag
drop data objects from oneg@lication to the
next Gotham accommodatestructured dataFigure3: Palantir's Gotham

(e.g., log files, spreadsheets, and taplesd

unstuctured data (e.gemails, documents, images, and vijedse platform thempackages the

data for modeling and analysis. Source data flowsGatiham on an ongoing basis. Security rules

are applied along the way, so only authorized users can accesbstacan search all data
sources at once, explore divergent hypotheses, surface unknown connections and patterns, and
share insights with their colleagu€®ricing information is not available.




New York Police Department

New York Police DepartmerfNYPD) is the primary law enforcement and investigation agency
within the City of New Yorklt is the largest and one of the oldest municipal police departments
in the United States, with approximately 36,000 officers and 19,000 civilian empldyes.
NYPD is divided into major bureaus for enforcement, investigations, and administration. It has 77
patrol precincts with patrol officers and detectives covering the entir& city.

NYPD offersPatternizr. Patternizr isa set oimachine learning modetieveloped inhouse at the
NYPD. It is the first crime analysis tool of its kind b used in law enforcement. Patternizr
searches throughundreds of thousands of crime recoetsoss all77 precincts in NYPDOs
datbase to find patterns. The tool definépattern” asa series of crimes likely committed by the
same criminal or criminals, based on a set of identifying charactetfsBeiing information is
not available.

Kinetica DB Inc.

Kinetica DB, Inc. (United States)develops a distributed, 4memory database management
systens using graphics processing unithie company was founded in 2009 as part of an effort to
assistthe United States Army Intelligence and Security Command (INSCOM) to track national
security theats in real timé®

Kinetica offers theKinetica Platform. The platform was g
developedo assist security agencies with threat detect -
by analysis of vast quantities of streaming data from c " F
200 different sources. The Kinatid®latform can analyze
complex, multidimensional streaming and batchtad
interactively. Usergan combine redime data pipelines =
and historical data to gerate better informed insights. Th =~ . . .
platform ®nstantly assess and queriedata in reatime
and prescribesactiors based on results. ThKinetica
platform()s architecture deliveagailability, push button Figure 4: Kinetica Platform
deploymentcloud elasticity, and auto scaling across puk...

and private cloud infrastructutéPricing information is not available.

MapR Technologies

MapR Technologies (United State) is software compangpR softwareaddresses the data
complexities of higkscale and mission critical distributed processing from the cloud to the edge,
loT analytics and event stream processing, combiningldits in reaitime with operational
applications. Its technology runs on both commodity hardware and public cloud computing
servicesln August 2019, the company was sold to Hewlett Packard.
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MapR Technologies offerflslapR Converged
Data Platform. The MapR Converged Dat
Platform is designed to delivattility-grade
data services andcommerciallysupported,

One Platform for Big Data

Interactive
For

Batch - 'm

opensource innovations to development tean MAPR e
IT operations, business analysts, and da

scientists. The converged data platforr Mo s @ Search_sueam
preventscritical information from getting lost = : o O

in Odata silosO and amefficient use of
hardware resourcesThe MafR Platform
delivers reatime insights basedn secure, e v
protected, hlgﬁldehty_ data'.The platform ISFigure5: MAPR Converged DatRlatform

capable of automatingealtime operational
decisiondased on application of deep analytics

insights. MapRalso provideslata managemetitatit is delivered either via disk or flaghPricing
information is not available.

Haystax Technology

Haystax Technolog9qUnited States)nission is to rapidly deploy advanced security analytics
and outof-the-box risk management software applications that enable deos&ars, analysts

and operational security teams to quickly understand and act on virtually any type of threat in real
time. The company was founded in 2012 and delivagoplications and analytic producis
customers irfederl government agencies, commercial enterprises) and state agencjend

major metropolitan are&8

Haystax offersthe Haystax Analytics |~ =

Platform. The platform isdesigned to T ==
scale and work in mission critica e
environmentsThe cloud-based software]
is able to puliin data from a number o] =~ ==
sources, including police and fir{ =
dispatchesyveather reports, maps, new . bl
agency articles, social media iaity, Q
sensors, and video camera feeds. Hays
then employs fin(_ely t_uned algorithms tgigure 6: HaystaxAnalytics Platform
process data, which is processed in-re

time, to deliver critical information in the

form of alerts to decision makers, giving them actionable intelligedde platform
includesreadyto-use apps for collaborative visualization, threat alerting, asset cataloging, event
monitoring and incident repang D all viewable on a single screen, on any de¥icericing
information is not available.
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Conservation International
Conservation International (Cl) (United States) reaprofitenvironmental organization whose
goal isto protect nature as a source of food, fresh waer oceanslivelihoods and a stable
climate. Cl's work focuses on science, paliggrtnershipwith businesses and communities for
responsible development, innovation in science, and climate proté&ction.
Conservation International offerg&irecast a fully pygs ey T
automated analysis and aleststem that delivers nea & s = mﬂ *"Y"‘g""’“l
reattime monitoring products tailored to a user's specit « = oy
needs. Thesalerts arereports, textbased emailsor
fully interactive mapscontaining the coordinates o
active firesor risk of fire within aspecified area of =
interest as defined by the user. Thetalerclude map . =~ 7 -
images depicting the locations of frer risk of firesand = A :
datafor import into Google EarttThe Firecast systen = S ahihRe - :
assists witl® ' T e
¥ Firerelated disaster prevention \ )
¥ Policing of illegal activities
¥ Enforcement of laws and land use policies

¥ Monitoring of decision effectiveness
Pricing information is not available.

high risk

moderate risk

Brazil low risk

Figure 7: Conservation International FIRECAST ma

Alteryx

Alteryx (United States) is eomputersoftware companyThe company's produgare focused on
data science and analytics. The software is designed to make advancedsameddsible to data
analysts at any skill levét

Alteryx offers theAlertyx Platform. The platform allows organizations tweate new data
partnerships among IT, analytic teams, and the lines of buskle=yx combines data cataloging
and powerfumetadata with human insight to document the types of information an organizationOs
data contains, where the information comes from, who is using it, and how it is used. The platform
accepts data from multiple sources. Modeling can be performed itimeabr in batches both
locally and in the cloud. The platform allows an organizatiott to:

¥ Discover and collaborate

¥ Prepare, analyze and model data

¥l Share, scale and govern the enterprise

¥ Deploy, manage and monitor decisions
Pricing information is not availahle
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Altair

Altair (United Statesis a global technology company that provides software and cloud solutions
in the areas of product development, high performance computing (HPC) and data intelligence.
Altair providesopenarchitecture solutions for Computer Aided Engineering, HPC, and Data
Intelligence.AltairOs products are focused on modeling and visualization, industrial and concept
design, internet of things, high performance computing, and data séfence.

Altair offers Knowledge Works The platform < = < = < = <
has four components: Knowledge Hub, Monarcg
Knowledge Studio, and Panopticon. Knowledg
Hub offers teandriven data preparation with a
centralizeddata repositoryo speed collaboration|j
and drive governance across the enterprig
Monarch offersdesktopbased, selervice data
prepaation to accesqrepare and blendatafor
analysis. Knowledge Studio offers predicti
models andnachinelearningto generate insight

from thedata Panopticon offers streaming visualization of #tgak data analysis, proactive alerts,
and incorporation of multipléata source® aid in decisiormaking and monitoring for continuous
optimization The Knowledge Workgplatform can be used féf:

Data validation using external sources, like credit history or census data

Managing big data

Data prep, visualization and dashboard creation for scientists and academics
Government field audits

Government financial investigatioasd examinations

Crime prevention, security and Intelligence Analysis

Prlcmg information is not available.

Figure 8: Altair Knowledge Works platform

Dataiku

Dataiku (United Statesy a computer software comparijhe company develops collaborative
data science software marketed for big dBtaaiku developgools that lets data scientists and
analysts do machine learning on any (dirty) déta.

Dataiku offerdDataiku DSS Dataiku DSS is aollaborative —
data science software flarm for teamsto explore,
prototype, build, and deliver their own data products more
efficiently. Uses can employnotebooks €.g., R, Python, :
Scala, Hive, Pig, Spark, etc.) or a customizable -dreg
drop visual nterface for use withhe predictive dataflow
procesmsg, analysis, andhodeling.Dataiku DSS allows for
interactive exploratin of data using 20+ charts. Users can
prepare, enrich, blend, and clean data using 80+-ipuilt
functions. The platform employs Ichine Learning
technologies to deliver instant visual & statistical feedbag!s
on model performancWorkﬂow can _be_ bundled asa singfglgure9 Dataiku's Dataiku DSS platform
deployable package for refaine predictions allowing user:
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to monitor live data isproduction with dashboard and da#digation policies (e.g., model metrics,
drift, data consistency, etc.) with alerts if something chaffg&sicing information is not
available.

PredPol

PredPo[(United Statesyrew out of a research project between the Los Angeles Police Department
(LAPD) andUniversity of California Los AngelesJCLA). TheLAPD chief wanted to find a way

to use COMPSTAT data for forwatdoking recommendatiores to where and when crimes could
occur as bing able to anticipate these crime locations and times could aeffosers to pre
emptively deploy officers and help prevent these crithes.

PredPol offers th@redPol predictive policingnodeling - ...
tool. Working with mathematicians and behavior -
scientists from UCLA and Santa Clara University, t -
team evaluatedata types and behavioral and forecasti
models.PredPol uses a mach#earning algoritm to o
calculate its predictions and only employs thyges of : |
input data: crime type, crime location, and crime data i ‘

time. PredPol is used in dag-day operations to identify - : 0

where and when crime is most likdly occur, enabling D ' ﬂ

law enforcement effectively allocateesources anad

prevent crimé! Pricinginformation is not available, ~ Figure 10. PredPol modeling tool

Microsoft

Microsoft Corporation(United States) is a technology comparty develops, manufactures,
licenses, supports, and sells computer software, consumer electronics, personal computers, and
related servicesMicrosoftOsnission is to empower every person and every organization on the
planet to achieve moré.

Microsoft, in conjunction with the New York Polic
Department (NYPD), offers NYPDomain Awareness
System (DAS) The Domain Awareness System (DA%
allows the NYPD to use its data to inform office&at,
decision making with analyds and operations researc
DAS delivers tailored information and analytics @
mobile devices and precinatsktops to infom decision
making DAS supports counterterrorism armggneral s - -
policing activities. The tool receives data frometwork Flgure 11 PredPol Domain Awareness System

of sensors, databases, devices, software, aiu

infrastructure DAS employs acombination of analytics and information technology, incigd
pattern recognition, machine learning, and data visualiz&tieredPol has been sold to other law
enforcement agencieBricing information is not available.
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Qlik

Qlik (United Stateshelps enterprises around the world méaser and work smartewith an
endto-end solution for finding value in their data. QIlikOs builds platforms that falicypen
ended, curiositydrivenexplorationat any skill levef*

Qlik offers Qlik View. QlikView is aclassic analyticsolution built on an associative engine that
allowsorganizationgo use data witlntuitive visual discoveryin conjunction with Qlik Sense, it
supports the full range of analytics use cases at enterprise Boal@latform offers freeform
associative xploration of data, dashboarding/guided analytics, advanced data preparation, and
broad data connectivif{?.Pricing information is not available.

IBM

International Business Machines Corporatil3M) (United Statesis an American
multinational informatia technology company headquartered in Armonk, New York, with
operations in over 170 countriéBM is theleading American computer manufacturer, with a
major share of the market both in the United States and atfroad.

IBM offersi2 AnalystOs NotebookBM i2
Analyst's Notebook is a visual analysis tool that
helpsturn data into intelligenc&.he notebook is
able to perform analysis @anwide range of data
types with a flexible data modelirzgnd %
visualization environménThe solution provides =
features such as connected network visualizatior =+
social network analysis, amm$sociation, \
geospatil, statistical or temporal views to help 577/ ‘
uncover hidden connections and patterndaita. P Z 6 A N GOERN
This insidht can help the user tietter identify and ;12 181 i2 Analyst's Notebook
disrupt criminal, cyber and fraudulent thre#ts.

Prices start at $9,060 per year.

Georgia Institute of Technology

Georgia Institute of Technology (Georgia Tech) (United Stagespublic research university
and institute of technology in Atlanta, Geordieorgia Tech is kading research university
committed to improving the human condition through advanced science and tech@G@ogyia
Tech provides a technologically focused education to more than 2fdeégraduate and
graduate students in fields ranging from engineering, computing, and sciences, to business,
design, and liberal arts.
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Georgia Tech offergigsaw. The toolis a

visual analytics system that helps mvestlgat(
understand large collections of text documet
and spreadsheets. It combines text mining ™
with a suite interactive visualizations of the
analyss results The systenmighlights
connections étween enties and facilitates a
more rapid understanding of their important :
relationships. Jigsaw helps analysts Oput thu....
pieces togetherO and link initially unconnect:=
activities into a more coherent story across t"*
documents. It has been used in areas such - o
journalism, academic research, consumer Figure 13 Georgla Tech Jlgsavv
reviews, law enforcement, and intelligence

analysis®® Pricing information is not available.

pggieiigii e (1

N |

Georgia Tech offerBiamond Eye Diamond Eye is a
dataanalytics platform thatnables data ingestion,
processing and sualization in a single package. Diamor
Eye allows forapplicationspecific toos for monitoring
Twitter and open source data for first respondéng
platformis able to adapt to new dataurces, new
analytics, or new visualizations. Developing a flexible
application program interface (API) makes the platform
userfriendly. TheDiamond Eyesystem was designed to
help users answer historical and riale questions with
their data. The plébrm alsoprovides situational and Figure 14 Georgia Tech's Diamond Eye
predictive resultsPricing information is not available.

Purdue University

Purdue UniversityUnited States)s a public research university and the flagship campus of the
Purdue University system. The university i@snded in 1869 after Lafayette businessman John
Purdue donated land and money to establish a college of science, technology, and agriculture in
his name?

Purdue offer®/isual Analytics Law
Enforcement Toolkit (VALET) andiVALET
(mobile version). VALET provides law
enforcement agencies with a suite of visual

police report record sets and statistics in linkec
statlstlcal and spatlaI/temporaI we The tooI

civil incident data into a single, mteractlve user-rﬁ_ﬂrf‘_‘wﬁ
interface. The tool suitprovides advanced Figure 15 Purdue's VALET
analysis capabilities, allowing analysts to
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develop and test hypotheses about criminal activitigen various areas of thesommunity.
VALET helps law enforcement decision makers, analysts, and officers identify crime trends and
patterns, discover crime anomalies, and perform predictive crime analytics to assist in allocating
law enforcement resoces. Benefits of VALET includé*
¥ Can be used for a variety of functions and activities including predictive analytics,
training, investigation, response, recovery.
¥ Integrates multiple datasets onto one visual display (for example, social media, street
light locations, law enforcement records, weather reports, civil court data, and bus
routes).
¥ Allows users to choose what types of data they want to look at or analyze
¥ Support for multiple platforms including desktop or laptop computers, iPhones, or iPads.
Pricing information is not available.

Purdue offer§/isual Analytics for
Security Analytics (VASA). This system |*
provides a visual analysis and decision | =
makingenvironment for severe weather
and natural disaster planning and
response for several critical
infrastructures (e.g., power, computer
networks, food distribution)Officials

can use VASAo evaluate continuity of
operation plans, plan for contingencies,
prepare for, and respond to a severe weathelt everatural disaste/ASA presents hisrical

and simulated events that allow usersg&tantly consider various scenarios, alternative,

operational and simulation attributes. Based on these decisiopsi@mdeters, new simulations

may be run to explore the effects on multiple critical infrastructures (e.g., power, computer
networks, water, transportation, sewer) and the effectiveness of contingency plans and mitigation
strategie$? Pricing information isiot available.

vvvvvvvvvvvvvvv

Figure 16: Purdue's VASA

Purdue offerContext-aware Mobile Visual Analytics for Emergency Responswol. The tool
provides advanced analytical insight to first responders and public safety command personnel by
allowing them to analyze and understanesoane, actie emergency situations through
interactive, integrated data analysis and visualizafibe tool ntegrats situational and
personnel relateshformation from images/ideos, 3D models and sensor d&esultsdeliver
context aware visualized datatained from heterogeneous sources on mobile devices.
Visualizations represent two typesioformation43

¥ Personnel relateBidentification, positiontime, statughealth, activity levels)

¥ Situational informatio®temperature, toxigas dispersion, caamination
Pricing information is not availahle
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The following section includes tables that list the potential first respeapaific solutions,

both existing and hdevelopment, as identified in this analysis activity. liksly that there are
additional potential solutions in the market and therefore, this section should not be considered
exhaustive.
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Thefollowing section includes notes (where applicable) regarding extrapolation methods for
some of theevenudigures presented in the OMarket FiguresO section of this te@atftlition,

there are instances when the CAGR cited by a-fhartly data source does not equate to the

market figures presented. In these cases, the CAGR as calculated based upon the market figures
presented is utilized.

¥ Global Visual Analytics Market
Market figures and a CAGR were available for the time period 2016 through 2022
CAGR 0f19.3 percentvas used to estimate the revenue values f08.202

¥ Global Predictive Analytics Market
Market figures and a CAGR were available for the time period 20bugh 2022 A
CAGR 0f21.9 percentvas used to estimate the revenue values f08.202
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Compound Annual Growth Rate (CAGR)

First Responder

Project Responder 4

The average annual growth rate when
compounding is taken into account; its
formula is as follows:

CAGR = (FVPV)(1/n)}1, where FV is the
future or ending value, PV is the present o
starting value, and n is the number of year
between PV and FV.

Those individuals who, in the early stages
an incident, are responsible for the protect
andpreservation of life, property, evidence
and the environment, including fire service
law enforcement, and emergency medical
services.

The fourth in a series of studies that focust
on identifying capability needs, shortfalls,
andpriorities for catastrophic incident
response. The methodology is based upor
discussions with federal, state, and local fi
responders, as well as technical subject
matter experts.
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