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FOUNDATIONAL INFRASTRUCTURE WHAT THE COMPUTATION DOES—THE CORE OUTPUT END USER DEVICES
KEY PLAYERS (Physical Pipes for Data Transmission and Data Centers Where Computation Happens) (How Users Interact with Input Data and Core Output)

Ll Foundational Infrastructure This sector encompasses the core infrastructure that moves, processes, and stores digital information across the modern economy. It includes the networks| | Software andDataAna[Ksis:Companies in this sector design and develop software that perform tasks for businesses and individual consumers. As | | Personal and Endpoint Computing: This sector covers the hardware people use in their daily lives, (1) from traditional devices like
= that transmit data %Iobally, the cloud platforms that deliver elastic computing at scale, traditional on-premises data centers that support enterprise workloads, and emerging edge-(f users generate data, they rely on tools 1(applications) to collect, organize, and interpret it. Business applications, from spreadsheets to full | flaptops, desktops, tablets, and mobile phones to (2) the connected tools such as Internet of Things (loT) sensors, smart home systems,

computing systems that bring processing closer to devices and users. Many organizations now blend on-premises, edge, and cloud resources to match workloads with the environment|| enterprise suites (e.g., ERP, CRM, payroll, financial, supply chain), transform raw data into insights used to make better decisions. For businesses, | |watches/wearables, and augmented reality (AR)/virtual reality (VR) headsets. These products form the front line of digital interaction,

best suited for cost, performance, and governance needs. The three largest cloud service platforms (AWS, Azure, Google Cloud) represent 70% of the global hyperscale capacity. that can mean improving productivity, reducing costs, predicting equipment failures, quiding product strategy/pricing, or detecting fraud. nabling communication, productjvity, entertainment, and real-time data gathering across homes, workplaces, and public environments.
Original IT Inrastructure Equipment Manufacturers (OEVs) e Data Transmission and Networks Cloud Computing n-Prem/Data Center Computin Edge Computing Enterprise Software (B2B) Consumer Software (820) - Al/Machine Learning 9 ) Traditional Computing Devices Mobile and Handheld Devices Edge and loT Devices
EMs design, build and supply the core hardware and equipment underpinnin Owners and 0pe,-at°,-s loud computing is delivered through larg@¥On-premises computing takes place inf¥edge computing, ~ operated by| [®Enterprise software includes cloud-based applications organizationsconsumer software encompasses applications designed foMMhis category is the "core output layer ~of modem software, rocessors in personal computing devices|*These devices are built for cdntent creation,] These devices are centered on mobility; ] These devices are endpoints that collect data,
enterprise technology environments, mcludm‘? (1) servers and storage systems and (2? This includ scale data centers operated by cloud service[data centers run by an enterprise or co-| telecoms, co-location providers, and| [ use to run their operations at scale. %ohware tools_manage | the general public, indluding social. media, search ‘engines, | transforming "the information applications _generate ‘into insight, | | act as the system’s central engine, handling| productivity, and other complex tasks. They [ connectivity, convenience, and | perform local processing (edge computing), ant
S,

categol les it o n 1 h

, and load balancers) used 1o run on-| telecommunicationd. services providers who [providers to the “public or “to private|location company at a central location.| indusirial vendors, processes data| | enterprise data, track and report on financial ~performance, ﬁam‘”grs‘m’"'”ﬂv‘ Pe'so"a‘rf’(’d“mv“y tools, and consumer| automation, and ntelligence. As a cross-cuting sector, Al/ML spans | | everything ~from running _applications 10| include desktops and workstations designed | communications, such as smartphones, | connect to a network, ofen without wea%man
premises and large-scale cloud data centers that enterprises rely on'for high computing | provide the underlying _infrastructure_(e.g., [ companies (in Sl#pon of their large userlt offers the highest degree of direct| near where it is generated—such| | operations, productivity, customers, and suppliers, automate routine | fintech” services, that support communication, entertainment, fthe full data infrastructure, from pipelines to machine-learning tools, | | managing memory, ~graphics, and _user| for high performance, laptops and notebooks | tablets, wearables such as smartwatches |interaction, including . smart home ~ devices
erformance, secure data handling, and dependable connectivity in their T operations. Rrer ‘Cables, cell towers) for voice, data, and | bases). These platforms offer elastic capacity,fcontrol “over hardware, SECU”‘_{, and) as factories, refal sites, vehicles, || tasks and’ workflows, improve workforce " efficiency, and support| and personal transactions at massive scale. For individuals, [ managing the entire data lifecycle and transforming raw information | | interactions, They  execute instructions,| that galance mobility with computing power, | and fitness trackers, and gaming consoles | (thermostats, ~ security ~ cameras),  voice
ecause a server cannot function without a processor (central and %raph\cs processing | videg transtission and  (2) internet service |global reach, and managed infrastructure, ance, makmg it well suited forf and loT devices—to reduce latency, | | informed decision-making. These tools range from Spreadsheets to | that might mean curated photo collections, personalized music [into meaningful insights. Because data is the fundamental output of | | power muliitasking, and ~enable  smooth | and thin- ciients |%at rely on centralized | and handheld game devices: assistants, industrial and consumer lol sensors,
units or CPU/GPU), we include data center CPU/GPU designers in this category. Their | providers (ISPs), who are  often _telecoms, |fiow_host 30%+ of all stored data. Cloud|enterprise workloads requiring strict| improve responsiveness, and| | full enterprise applications (e.g., enterprise fesource planning (ERP), | recommendations, tailored nutrition plans, or optimized fitness  computing, Al now powers the intelligence layer across business and | | performance across  laptops, ~tablets, | servers for processing. i

processors execute instructions, run the operating s(\{stem, Fedmm computations, Fhat provide accéss to the global interet for |environments  are ideal ~ for sc or low-latency actess tof enable ~real-tine decisions in| | customer relationship management (CRM), cybersecurity, human | routines. This category covers services from DaCkaFEd consumer  applications, enablln% ) re , and wearables.
manage memory and data mputs)outputs (1/0), and handle client requests. If storagekws high-speed data transmission. applications, analytics, and workloads ternal systems (financial = services,| distributed environments. resources_ management_(HRM), supply chain management (SCM)) software gj}?. a physical copy of Microsoft Ofice) as well'as | predictive maintenance, fraud defection, and workflow optimization,

the sérver’s library and memory its workspace, the processor is the one doing the wor} benefit from on-demand resources. , and healthcare). that transform raw data into insight and analysis. Software/Content-as-a-Service (e.g., Apple Musre). making it central to digital innovation.
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Payroll, time-tracking & other HR-elated software

Akamai is one of the largest,
globally distributed edge r—
f,-\\ networks, operating
thfhu‘.i?pudnsgg eed%gnﬁelrj\{grs Akamai also offers enterprise software to support

its edge network, including security platforms (WAF,
bot protection, Zero Trust), APl acceleration, and
cloud security tools.

services (edge caching,
content delivery, low-laténcy

application hosting, and
security) close to where users|
generate data.

Major Chinese cloud Alibaba’s enterprise SEmhE
/{N D) provider, with self- . collaboration 4 o Quark &% « 'S‘AFLD T, hoﬁﬁﬂﬁﬁha‘”ﬁes
Alibaba Cloug LUk perstonal DingTalk precuciiy gator, | e A = it Y QWEN CHAT S el
AllDaba Liout ; similar to Slack or < SX1GAM = 3
MW %2022) Microsoft Teams. N damai.cn " REQIR ™ ;EEIA‘?\)\ (re)m‘gtescgr:‘lm‘\s)
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GO g|€ C|Oud Go gle Cloud || Go gle Workspace Google | I31] Calendar chrome M mini
Operational capacity for self-built Through Anthos at the Fdge, Big Query G Pa Gmail Google’'s family of Al models that power generative Al G ‘ :
A | h a b et GO g|€ data centers of 3,024 MW (2022) Gou%le Cloud gxtendsjt’sq M : L ..l “ ? b | / Android acrugs Goog\e{)roducts, supportinpg ta\skgJ like text and o g |e P‘ |
Axion . cloud platforms into regional O E image generation, reasoning, coding, and search. It is Google Tensar—home arown ch |Xe
Drive Consumer or on-premise micro-data 3 Google Cloud A | embedded into Google's Consumer and enterprise Gedignfor Coogl P phones” Smartphone
cloud service centers to reduce latency. Data Fusion Looker Google Photos _ Google Maps [03) _|software--Search, Workspace, Android, and Google Cloud,
The largest hyperscale Via Zocal Zones and Amazon’s AT brands are Amazon BedrockTor N R amazon N
- aWS aW cloud s%rv‘\cey;?rovider, Wavelength, AWS extends its a@}on cash B enterprise Al on AWS—providing managed f"‘e k| N d le eEhO blink rlng
am azon.Com running 900+ facilities dloud platforms into regional A luna pay klndle access to Amazon Titan and 3" party foundation > 5
with a 2,480 MW aWws oron-premise iVWork - b Tl borksto |Amazon @l€Xa  models—and Alexa for consumer Al N S Virtual Smart home Video
e e e operational capacity (2022) micro-data centers Digital gaming service gltal bookstore | Bedrock ~r? _across Echo devices/Amazon services. Tablet e-Reader assistant security doorbell
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INFRASTRUGTURE DATA CENTERS
Apollo’s data-center investments cover all three segments — cloud, private/on-premises

(colocation), and edge — but with heavier concentration in enterprise colocation and digital-
infrastructure platforms, and more limited exposure to hyperscale cloud and true micro-€dge.
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C orterlr ) o Dle opérating system software
device syncing, file ‘storage, and ®Fitness+ Wallet P (15 Pad0s; and mac0s). M ®AGR1 I one omero
iMessage-in-the-cloud. It runs across . . Itisn't a single, standalone | | Series series R
a distributed network of data 'Maps iWork |n‘t€ app, but S A ol | Home Gown i Home Gaum Home Groum 2 z o & Vision Pro ,
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\_/ AT&T AT&T hosts edge facilities at
cell towers, central offices,

~ and local network hubs.
e
TS Y/ CoreWeave aa \IRTRUNK
Blackstone owns large stakes in owners of (1) wholesale data centers
that support cloud computin?1 (large, centralized facilities designed
for high-density compute in which space, power, and connectivity are
Bl k t leased to hyperscalers/public cloud providers like AWS, Azure, Google
aC S OIle Cloud, SaaS companies, and large enterprises) or (2) co-location
data centers where the owner hosts an enterprise’s private cloud
such that the infrastructure equipment sits in a third-party facility but
operates like on-premises infrastructure (“colo-as-on-prem"”),
©BROADCOM| \yM\Ware | BROCADE® vmware v/ Symantec BROCADE= £ Arcot © BROADCOM
Makes processors that by Broadoom . byBroadcom ) . oy Broat A Broadcom Company by Broadcon Broadcom makes ~semiconductors
power IT infrastructure,s ¢ 00" roy; 0 vmware VMware Cloud Foundation infrastructure software links on-premises Broadcom infrastructure software supports hybrid IT used in  end-user  devices
o || including server-class 1 - &yprite S G ke by Broadcom data centers and private clouds with public clouds like AWS, Azure, and environments and covers (1) tools for DevOps, AlOps, (smartphones, laptops, wearables,
n BROADCOM chips foracceleratln% software for server &} AVSXinfrastructure Google Cloud, allowing enterprises to run workloads consistently security, automation, and ' data management; FZ] loT and home networking products),
~ compute/storage an R oraceTializaan software for network across hybrid environments without rewriting applications. As a unified distributed software for building and funmngbbUSineS,S- such as Wi-Fi & Bluefooth chips,
networking processors b hysical 1 Virtualization, enabling platform” that integrates compute, storage, networking, and cloud critical applications; F(S) Symantec cybersecurity radio frequency (RF) components
that handTe switching, 1 €122 ON€ PO T one physical set of management, it defivers the full software-defined data center stack and solutions; 4|] Brocade Fibre Channel SAN products for for 46/5G, fouch and " sensor
routing, and data virtual machinesp networking gear to run enables seamless workload deployment and operations across private; high-availability storage network‘m?; and (5) Arcot controllers, and broadband chips for
movement at scale. -t multiple virfual networks. and public clouds. authentication network for secure online payments. home routers/set-top boxes.
Carlyle’s data-center investments cover cloud, private/on-
C A R LY L E k ats premises (co-location), and edge segments, with heavier
ar centers-concentration in co-location/enterprise hosting and moderate|
exposure to edge (but not ultra-distributed edqe% facilities).
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(Physical Pipes for Data Transmission and Data Centers Where Computation Happens) (How Users Interact with Input Data and Core Output)

Foundational Infrastructure This sector encompasses the core infrastructure that moves, processes, and stores digital information across the modern economy. It includes the networks| | Software andDataAna[Ksis:Companies in this sector design and develop software that perform tasks for businesses and individual consumers. As | | Personal and Endpoint Computing: This sector covers the hardware people use in their daily lives, (1) from traditional devices like
that transmit data c};lobally', the cloud platforms that deliver elastic computing at scale, traditional on-premises data centers that support enterprise workloads, and emerging edge-(f users generate data, they rely on tools 1(applications) to collect, organize, and interpret it. Business applications, from spreadsheets to full | flaptops, desktops, tablets, and mobile phones to (2) the connected tools such as Internet of Things (loT) sensors, smart home systems,
computing systems that bring processing closer to devices and users. Many organlzatlons now blend on-premises, edge, and cloud resources to match workloads with the environment|| enterprise suites (e.g., ERP, CRM, payroll, financial, supply chain), transform raw data into insights used to make better decisions. For businesses, | |watches/wearables, and augmented reality (AR)/virtual reality (VR) headsets. These products form the front line of digital interaction,
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best suited for cost, performance, and governance needs. The three largest cloud service platforms (AWS, Azure, Google Cloud) represent 70% of the global hyperscale capacity. that can mean improving productivity, reducing costs, predicting equipment failures, quiding product strategy/pricing, or detecting fraud. nabling communication, productjvity, entertainment, and real-time data gathering across homes, workplaces, and public environments.
Original IT Inrastructure Equipment Manufacturers (OEVs) a Data Transmission and Networks Cloud Computing n-Prem/Data Center Computin Edge Computing Enterprise Software (B2B) Consumer Software (820) - Al/Machine Learning 9 Traditional Computing Devices Mobile and Handheld Devices Edge and loT Devices
EMs desigh, build and supply the core hardware and equipment underpinnin Owners and Operators loud computing is delivered through largeOn-premises computing takes place in¥edge computing, ~operated by ®nterprise software includes cloud-based applications organizationsTconsumer software encompasses_applications designed foMPThis category is the "core output layer~of modem software, rocessors in personal computing devices|*These devices are built for cdntent creation,] These devices are centered on mobility; ] These devices are endpoints that collect data,
? This includ scale data centers operated by cloud service|data centers run by an‘enterprise or co- telecoms, co-location providers, and| | use Fo heir operations at scale. %ohware tools manage | the general public, including social. media, search “engines, [ transforming “the information applications generate into insight, | | act as the system’s central engine, handling productivity, and other complex tasks. They | connectivity, convenience, and perform local processing (edge computin

enterprise technology environments, mcludm? (1) servers and storage systems and (2] les g co-| t n ] A h y ), an
networking gear (Switches, routers, firewalls, and load balancers] used to run on-| telecommunications services providers who|providers to the “public or to privateflocation company at a central location,| industrial vendors, processes dataf | enterprise data, track and report on financial ~performance, ﬁam‘”grs‘mm'”ﬂv‘ Pe'so"a‘rfmd“mv"y tools, and consumer| automation, and ntelligence. As a cross-cuting sector, Al/ML spans | | everything ~from running _applications 10| include desktops and workstations designed | communications, such as smartphones, | connect to a network, ofen without rect Himan
premises and large-scale cloud data centers that enterprises rely on'for high computing | provide the underlying _infrastructure_(e.q., | companies (in support of their large user| It offers the highest degree of direct| near where it is generated—such| | operations, productivity, customers, and suppliers, automate routine | fintech” services, that support communication, entertainment, fthe full data infrastructure, from pipelines to machine-learning tools, | | managing memory, ~graphics, and user| for high performance, laptops and notebooks | tablets, wearables such as smartwatches |interaction, including . smart home ~ devices
erformance, secure data handling, and dependable connectivity in their T operations. ﬁbe(y cables, cell towers) for voice, data, and | bases). These plattorms offer elastic capacity, control over hardware, secunl_{, and| as factories, retail sites, vehicles,| | tasks and workflows, improve workforce " efficiency, and support and personal transactions at massive scale. For individuals, | managing the entire data lifecycle and transforming raw information | | interactions. They execute instructions, | that ga|ance mobility with computing power, | and fitness trackers, and gaming consoles | (thermostats, ~ securit cameras) voice
ecause a server cannot function without a pocessor central and %raph\cs processing | videg transtission and  (2) internet service |global reach, and managed infrastructure, ance, makmg it well suited for| and loT devices—to reduce latency,| | informed decision-making. These tools range from spreadsheets to | that might mean curated photo collections, personalized music finto meaningful insights. Because data is the fundamental output of | | power multitasking, and_ enable  smoofhi| and thin diients that rely on centralized | and handheld game devices: assistants, industrial and consumer lol sensors,
units or CPU/GPU), we include data center CPU/GPU designers in this category. Their | providers (ISPs), who are  often _telecoms, |fiow_host 30%+ of afl stored data. Cloud|enterprise workloads requiring _strict| improve responsiveness, and| | full enterprise applications (e.g., enterprise fesource planning (ERP), | recommendations, tailored nutrition plans, or optimized fitness  computing, Al now powers the intelligence layer across business and | | performance across  laptops, tablets, | servers for processing. s and appliances, printers, and vehicular
processors execute instructions, run the operating s(\{stem, Fedmm computations, Fhat provide access to the global internet for |environments are ideal ~ for s or low-latency actess tof enable ~real-tine decisions in| | customer relationship management (CRM), cybersecurity, human | routines. This category covers services from packaﬁed consumer applications, enablln% ) re telematics.
manage memory and data mputs)outputs (1/0), and handle client requ i II"as | predictive maintenance, fraud detection, and workflow optimization,

, and wearables.

iests. If storage is K applications, analytics, and workloads ternal systems  (financial services,| distributed environments. resources management_(HRM), supply chain_ management (SCM)) | software (e.g., a physical copy of Microsoft Office) as wel
the server’s library and memory its workspace, the processor is the one doing the oroy |abepesdiatatpnenissices Behet from on-de)r’nland resources. t , and healthcare). {hat iransformn raw data irgto insight it analysis. g G Soltware/Eonlent-as-a-Sewlce (e.g., Apple Music). making it central to digital innovation.
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Processors etworking Charter
COMMUNICATIONS In June 2025, Cox Communications

and Charter agreed to combine their
cable and broadband businesses in
a$34.5 billion merger.

Cisco manufactures
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CLOUDFLARE
Cloudflare operates  edge
- networks in 300+ cities and

rLéns Workers dservgrlesg
: edge compute, edge-base
CLOUDFLARE stograge gervice, . content
delivery acceleration and
caching, and Al inference.

Q’\"L Broadband

COMCAST xfinity e

DXL DYLL | DelL DZLL

Technologies

Power Edge servers, Powel TeChﬂOlOgieS
i fore starage an s, & Power Switch
TeChnOlOg|eS server éhent Software Dell Pro Series laptops and desktops

A DIGITAL AN DIGITAL Di?ital Realty participates in hyperscale cloud, enterprise

colocation, interconnection hubs, and regional near-edge

L J REALTY. L J REALTY. data centers, making it one of thedmost broadly diversified

data-center operators in the world.

GD edgeconnex’ G GlobalConnect

Swedish firm EQT manages private equity, infrastructure, real estate, and venture capital funds

around the world. Its EQT Infrastructure division invests in critical digital infrastructure, including data

center companies. EdgeConneX (majority-owned by EQT) operates facilities that range™ from

hyperscale campuses for ma{pr cloud and"enterprise workloads to edge sites located close to end

users for low-latency applications, loT, 5G networks, and content delivery, maka it a key player in
e

traditional data center and edge computing infrastructure, with focus on hyperlocal edge faciltties.
=
ERICSSON 2 ERICSSON Z
’ Ericsson provides 4G/5G Ericsson doesn't run its own
radio access networks, edge cloud but helps telecom
core network systems, opera‘}ors build rtnuhl-acdcess
transport equipment, edge computing and
’ privatepSG so?utigns, and dlstrlbu?ed edge networks via
telecom orchestration edge compute platforms, low-
software, competing with laténcy industrial apRhcatlons,
E RICSSON okia, Huawei, & Samsung and felecom edge APIs and
in mobile infrastructure. automation tools.
F= Extreme
' - E t m ; Cloud-manageae\;/v\vr%rdks
A X re e wireless, and data-center|
networks network infrastructure

aCross campus, edge, an
hybrid IT environments.

:RATINET
Fortinet’s networking and infrastructure software brings
security directly to the network. It integrates wired and
wireless access tools (FortiSwitch, FortiAP) with
FortiGate firewalls, extends secure connectivity through
- . al uses  platforms  (ForfiManager,
FortiAnalyzer) to centralize configuration, automatfion,
and visibility. The result is a unified system that blends
strong  security with high-performance networking
across hybrid enterprise environments.

F

:RTINET

Honeywe" Honeywell Honeywell @ Egg&vwau

A~ e Honeywell's systems collect @ HONEYWELL
Eg|';§g€"ﬁa;%§é‘n a'trgr?a?;réepfﬁtgf‘.ﬁsﬁ . and process data directly Honeyw_e“ T/ FORGE Honeywell weaves Al into its industrial and building
October 2025) produces specialty and inside factories, warehouses, Honeywell provides industrial-focused enterprise _ automation platforms to enable predictive
low-global warming potential (GWP) airports, §:n‘ebrg d?'tESY aﬁd software, including Honeywell Forge gndu5 rial maintenance, energy-optimization, anomaly detection,
materials for semicariductors, healthcare, chum_melrcaa U'h '"gd*t e analytics & performance management, building and and digital-twin modeling across factories, commercial
and industrial use, Honeywell Aerospace P ySICz ¢ ;?e U I:”:ed ata.'-‘i enerc%y‘mana ement platforms, safety an buildings, and critical infrastructure. Al is embedded
(mid-2026) will be a pure-play aviation create ¥ throug L" “léﬁma _productivity software for logistics, utilities, and within its operational software suites (such as
systems supplier, and Honeywell control systems, #‘ ing aviation, to help businesses run operations, manage Honeywell Forge) to improve safety, efficiency, and
Automation, the remaining entity focused ?‘éﬁ’ﬁiﬁog\}iﬁﬁ% OaL:\Sde assets, optimize energy use, and improve safety. real-fime decision-making, rather than offered as a

on industrial and building automation and standalone Al product.

software-driven process technologies. industrial loT platforms.
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that transmit data
computing systems

Foundational Infrastructure This sector encompasses the core infrastructure that moves, processes, and stores digital information across the modern economy. It includes the networks

%Iobally, the cloud platforms that deliver elastic computing at scale, traditional on-premises data centers that support enterprise workloads, and emerging edge-
hat bring processing closer to devices and users. Many organizations now blend on-premises, edge, and cloud resources to match workloads with the environment

best suited for cost, performance, and governance needs. The three largest clou

service platforms (AWS, Azure, Google Cloud) represent 70% of the global hyperscale capacity.

Software and Data Ana[KSA's: Companies in this sector design and develop software that perform tasks for businesses and individual consumers. As
users generate data, they rely on tools 1(applications) fo collect, organize, and interpret it. Business applications, from spreadsheets to full
enterprise suites (e.g., ERP, CRM, payroll, financial, supply chain), transform raw data into insights used to make better decisions. For businesses,

Ori

EMs des\g% build and

enterprise technology environments, includin

suppl core hardware

L
, routers, firewalls, af

inal IT Infrastructurg Equipment Manufacturers (OEMs]
e

and equipment un: erpinmn?

) servers and storage systems and (2

In-Prem/Data Center Computiny
In-premises computing takes place i}
data centers run by an enterprise or co:

Cloud Computing
loud computing is delivered through large
scale data centers operated by cloud service|

Edge Computin
dge comg utin po ergted h(\g

Data Transmission and Networks
Owr ,
elecoms, co-locafion providers, an

rs and Operators
L

This includes

that can mean improving productivity, reducing costs, predicting equipment failures, quiding product strategy/pricing, or detecting fraud.
Enterprise Software (BZBZ 6 Consumer Software I(BZC Al/Machine Learning

merr”se software includes cloud-based a%p\ica ions organizationsyeonsumer software encompasses applications designed foMThis category is the core output layer~of modem software,
use to heir operations at scale. Software tools manage | the general public, including social media, search “engines, ftransforming “the information applications generate into_insight,

Personal and Endjpoint Computing: This sector covers the hardware people use in their daily lives,
laptops, desktops, tablets, and mobile phones to (2) the connected tools such as Internet of Things (lo
watches/wearables, and augmented reality (AR)/virtual reality (VR) headsets. These products form the front line of digital interaction,

ity, entertainment, and real-time data gathering across homes, wor

1) from traditional devices like
T) sensors, smart home systems,

laces, and public environments.

rocessors in personal computing devices
act as the system’s central engine, handling

productivity, and other complex tasks. The)

nabling communication, productj
Processors Traditional Computing Devices Mobile and Handheld Devices
ese devices are built for content creation,["These devices are centered on mobility,

connectivity, convenience, pe

Edge and loT Devices

lese devices-are endpoints that collect data,

networking gear (switches, . and load balancers] used to run on-|telecommunications services providers who providers to the “public or “to private|location company at a central location.f industrial vendors, processes datal | enterprise data, track and report on financial performance, ammg,strearﬂlnﬂ,‘ persona\iaroductwny tools, and consumer | automation, and intelligence. As a cross-cutting sector, Al/ML spans | | everything “from running _applications 1| include A | e S el wrryiggrglgc:\ﬂmcoe(is'lg eqnea‘%s{n”uetg%;gn
premises and large-scale cloud data centers that enterprises rely on'for high computing | provide the underlying _infrastructure_(e.q., | companies (in support of their large user| It offers the highest degree of direct| near where it is generated—such| | operations, productivity, customers, and suppliers, automate routine | fintech” services, that support communication, entertainment, | the full data infrastructure, from pipelines to machine-learning tools, aging memory, graphics, and user| for high performance, laptops and notebooks | tablets, wearables” such ‘as smartwatches |interaction, including smart home  devices
erformance, secure data handling, and dependable connectivity in their T operations. | fiber, cables, cell towers) for voice, data, and | bases). These platforms offer elastic capacity,[control over hardware, SECU”‘_YV and) as factories, refal sites, vehicles, || tasks and’ workflows, improve workforce " efficiency, and support| and personal transactions at massive scale. For individuals, [ managing the entire data lifecycle and transforming raw information | | interactions, They  execute instructions,| that lonce. OB i computing power. | and fithess trackers, and gaming consoles | (thermostats,  security cameras),  voice
ecause a server cannot function without 2 processer central and %raph\cs processing | video transmission and '(2) internet service |global reach, and managed infrastructure, andf p nance, making it el suited for and loT devices—to reduce latency,| | informed decision-making. These tools range from spreadsheets o | that might mean curated photo collections, personalized music finto meaningful insights. Because data s the fundamental output of | | power multitasking, and” enable  smoofhi| and thin diients that rely on centralized | and handheld game devices: assistants, industrial nd concumer 1o sensors,
units or CPU/GPU), we include data center CPU/GPU designers in this category. Their | providers (ISPs), who are often _telecoms, [now host 30%-+ of afl stored data. Cloud|enterprise workloads requiring strictf improve responsiveness, and| | full enterprise application’s (e.g., enterprise resource planning (ERP), | recommendations, tailored nutrition plans, or olptlmlzed fitness | computing, Al now powers the intelligence layer across business and | | performance ~across  laptops, ~tablets, | servers for processing. s and appliances, printers, and vehicular
processors execute instructions, run the operating s(\{stem, Fedmm computations, ﬁ,a( provide accéss to the global interet for |environments  are ideal ~ for sc or low-latency actess tof enable ~real-tine decisions in| | customer relationship management (CRM), cybersecurity, human | routines. This category covers services from DaCkaFEd consumer  applications, enablln% ) re , and wearables. telematics.
manage memory and data mputs)outputs (1/0), and handle client requests. If storage is high-speed data transmission. applications, analytics, and workloads ternal systems (financial = services,| distributed environments. resources management b ly chain management (SCM)) software (e.q., a physical copy of Microsoft Office) as well"as | predictive maintenance, fraud detection, and workflow optimization,
the sérver’s library and memory its workspace, the processor is the one doing the work. benefit from on-demand resources. , and healthcare). that transform raw data into insight and analysis. Software/Content-as-a-Service (e.g., Apple Music). making it central to digital innovation.
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Processors etworking
IBMZ g
- & RedHat
1 provies iy @ RedHat Openshif watsonx
reliable zSystems IBM Cloud OpenShlft penShift ) )
mainframes, Power d IBM delivers enterprise Al through Watsonx
servers, and storaﬁe IBM Cloud operates a hybrid IBM supports edge ‘ Re Hai_: . models, governance, machine learning Ops,
systems (built on the cloud platform and numérous comput\n/g through™/8M Enterprise Linux analytics, and data management tools,
z/0S operating data centers globally, providin Edge Application Manager . . positioning Al as an mte%_rated layer across its
system) that support enterprise cloud sefvices use and Red Hat QpenShii IBM is one of the world’s largest enterprise cloud, data, automation, and security
mission-critical heavily by enterprises based hybrid cloud edg{e software and services providers: Red Hat workflows.
workloads for banks, governments, and regulated deployments, commonly OpenShift & Red Hat Enterprise Linux, BM
governments, airlines, industries. used in'industrial, telecom, security, IBM automation & integration tools,
and large enterprises. T and retail environments. and consulting and managed services
Gaudi, Xeon, Habana KXeonand Core,
® ’!Eaud//ﬁoya), & Agilex chips for desktops
lata center server chips and laptops
Global / o000y
Technical <> Cy O =
GTR v € rUSUNE.  singtel
KKR's data-center investments cover cloud, on-premises (co\pcatior]l],_and edge facility owners, with a
focus on cloud data centers for hyperscalers and co-location facilities for enterprise workloads.
f Lenovo
& ThinkPad
Lenovo. Lenovo Ji} RN Jnral - ipEAPAD m
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n v A Lenovo Company
enovo INKyStem: Lenovo LIRS ThinkVision

XClarity

Management software

4 LiICO

Think$tation LEGION

LUMeN

LUMeN
. Quantum
== CenturyLink~

Smart phones

mastercard

. switching services '

cirrus.

Switching  and ~ Girrus.
nef n global  data-center
infrastructure that connects card issuers,
acquirers, and merchants, and processes
ATM  withdrawals for Mastercard and
Maestro cardholders.

Mastercard's

N Meta

O\ Meta

Meta owns and operates a large
infrastructure to support its sodial
media platforms (Facebook,
Instagram, Wﬁats/lé]p); As of 2022,
Meta™ operates 24  data center
campuses globally, with a_self-built
operational capacity of 1,790 MW.

Farehooksoddl meda
platform for sharin
osts, photos, videos,
essaging, groups, and
marketplace activty.

Tessengermessagng a
Toked to FaceBook +"
supporting chats, calls,
payents in'some markets,
and business interactions.
Threadtext-focused
sodal app posiioned a5
Z ol voice ad a2 comversaional network
W vide p(a\hng‘ and business tiedto Instagran.
Gl ™ communication tools. 00 Meta Quest
Instagramvisual-first 00 MetaHorizon
social network focused  Meta Quest Software includes the
@) I on potos, short Vdes,  Quest VR operging ystem, e
\ Stories, messaging, and  Horizon sodial VR erfironmert, VR
reator 100k ganes,and mnersic oo

LLaMA
by 00 Meta

S
"

m: Microsoft

» %QT. Server

Microsoft SQL Server is
not server hardware
but is enterprise
infrastructure software-
a relational database
management system
used for mission-critical
work-loads like
transaction processing,
analytics, reporting,
data warehousing (i.e.,
storing, organizing,
nd querying
structured data); and
application back-ends.

Windows Server
Windows Server is
Microsoft's operating
system for physical and
virtual servers. It runs
enterprise applications,
manages networks,
provides storage and
virtualization, and
supports cloud-
connected services.

' Microsoft
A Microsoft Azure Edae
Azure is the second large g
hyperscale cloud service provider; .
it operates 400+ facilities with an fr, AzUre

operational cagacit of 2,176MW
(202

Ay
> Azure Stack
Through Fage Zones,
Stack Edge, Microsoft
Azure extends its cloud
platforms into regional or
on-premise micro-data
centers to reduce latency.

Azure
Data Factory

Extract, transform, and
load (ETL) service

[ 55
indows cloud PC service

m Microsoft 365

Operating system

WO EAREE | | rover s —aa Conilot
O FHRe D g siess v (¢ )p O
Office ™= ™™ "% e G ot Microsoft Fabric .
fousroes | ™ Microsoft 365 | 8 yindows  Azure Al

Microsoft's Al platform runs from cloud infrastructure all
the way into everydaP( software centers. It provides a
unified”layer of intelligence embedded across Azure,
Windows, and Microsoft 365 to enhance productivity,
automation, and decision-making.

B Dynamics 365
’ Cusfoﬁer \nsightsu

Microsoft Dynamics 365
Customer Service

= @S
e @i D &

Consymer networking
software platform
Microsoft Dynamics 365 delvered as a web app
and mobile app.

Sales

Azure Al provides the core infrastructure — foundation
models, ‘model hosting, training, and inference —
along with tools for developersto build Al into their
own apps. This includes Azure QpenAl Service, Azure
Machine Learning, vector search, and Al safety and
governance features.

inance & Operations
Fullsuite, cloud-based, ERP
apabies, g genera eder
ccounts payabe/tetenvable, and
core operational processes

ng ACTIVisioN
cAMESTUDIOS WL

Al-powered demand
forécasting, inventory

warehouse On top of this foundation, Copilot brings Al directly into
el Piccoanc Rcouns Micrugoﬂ's products. It's bu@ into W/gn‘dows, M/‘chsoﬁ‘

Dynamics 365

"Human Resources

365 (Word, Excel, Outlook, Teams), GitHub, Dynamics
365, and security tools, where it summarizes content,
automates workflows, generates text and code, and
helps users interact “with complex systems more
naturally.

Core HR functions, covering
personnel administration, beneits,

ensation, complance, and
talent acquisition/management

" M s 365
WP Business Central

Seryes the small and mid-
size business market

BB Microsoft
B Surface

Touchscreen-based PCs
(Surface Laptop)

BB Microsoft
B Surface

2-in-1 tablets (Surface
Proand Surface Go)

XBOX

Gaming Consoles

Mixed reality (MR) headsets enablin

being groungded in the physical

video caeabilitx, & hands-free interactiol

00 Meta Quest

users to experience immersion an
presence of virtual reality (VR? while
world.

h | QMeta

Smart glasses with Meta Al
conversational assistant, live stream

BB Microsoft
B™ HoloLens

Mixed rea\\t)ﬁ
reality

augmented
eadset

NetApp

NetApp
Data storage
hardware, a software
version that runs insidel
Rubhc clouds, and
software that manages,
and protects daté
where it resides

NETFLIX

Netflix no longer operates its own data centers. Its
computing runs entirely on AWS, but Netflix does
ogerate its own global content-delivery network

DN) of so-called Open Connect appliances
0CAs). These specialized appliances are mini-
servers that house Netflix shows and
movies. Netflix place these OCAs inside thousands
of ISP facilities around the world for the content to
be close to users and thereby reduce internet

NETELIX

aws

congestion and improve streaming quality.
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INFRASTRUCTURE

SOFTWARE/APPLICATIONS

FOUNDATIONAL INFRASTRUCTURE
(Physical Pipes for Data Transmission and Data Centers Where Computation Happens)

WHAT THE COMPUTATION DOES—THE CORE OUTPUT

END USER DEVICES
(How

KEY PLAYERS

el L,

Foundational Infrastructure This sector encompasses the core infrastructure that moves, processes, and stores digital information across the modern economy. It includes the networks
that transmit data c};lobally, the cloud platforms that deliver elastic computing at scale, traditional on-premises data centers that support enterprise workloads, and emerging edge-
computing systems that bring processing closer to devices and users. Many organizations now blend on-premises, edge, and cloud resources to match workloads with the environment
best suited for cost, performance, and governance needs. The three largest cloud service platforms (AWS, Azure, Google Cloud) represent 70% of the global hyperscale capacity.

Software and Data Ana[KSA's: Companies in this sector design and develop software that perform tasks for businesses and individual consumers. As

users generate data, they rel
enterprise suites (e.g., ERP, CRM, payroll,

on tools 1(applications) fo collect, organize, and interpret it. Business applications, from spreadsheets to full
inancial, supply chain), transform raw data into insights used to make better decisions. For businesses,

that can mean improving productivity, reducing costs, predicting equipment failures, quiding product strategy/pricing, or detecting fraud.

laptops, desktops, tablets, and mobile phones to (2) the connected tools such as Internet of Things

Personal and Endjpoint Computing: This sector covers the hardware people use in their daily lives,

Users Interact with Input Data and Core Output)

(loT) sensors, smal

watches/wearables, and augmented reality (AR)/virtual reality (VR) headsets. These products form the front line of digital interaction,
laces, and public environments.

31) from traditional devices like

rt home systems,

nabling communication, productivity, entertainment, and real-time data gathering across homes, wori
) Processors Traditional Computing Devices Mobile and Handheld Devices

O[i%inal IT Infrastructure Equipment Manufacturers (OEMs) Data Transmission and Networks Cloud Computing n-Prem/Data Center Computin Edge Computing Enterprise Software (BZBZ 6 Consumer Software I(BZ_C ] é Al/Machine Learning ) Edge and loT Devices
EMs design, build and supply the core hardware and equipment underpinnin Owners and 0perat°r5 loud computing is delivered through larg@¥On-premises computing takes place inf¥edge computing, ~ operated by| [®Enterprise software includes cloud-based applications organizationsconsumer software encompasses applications designed foMMhis category is the "core output layer ~of modem software, rocessors in personal computing devices|*These devices are built for cdntent creation,] These devices are centered on mobility; ] These devices are endpoints that collect data,
enterprise technology environments, mcludm? (1) servers and storage systems and (2? This includ scale data centers operated by cloud service|data centers run by an‘enterprise or co- telecoms, co-location providers, and| | use Fo run their operations at scale. %oﬁwa(e tools manage | the general public, including social. media, search “engines, [ transforming “the information applications generate into insight, | | act as the system’s central engine, handling productivity, and other complex tasks. They | connectivity, convenience, perform local processing (edge computing), ant
networking gear (switches, routers, firewalls, and load balancers] used to run on-|telecommunications services. providers who |providers to the “public or ‘to privatef location company at a central location | industrial vendors, processes data| | enterprise data, track and report on financial ~performance, | 9aming, streamlnﬂ,‘ persona\rfroductw\ly tools, and consumer | automation, and intelligence. As a cross-cutting sector, Al/ML spans | | everything from running applications 10| include desktops and workstations designed communications, such as smartphones, | connect to a network, often w?thout \rea%uman
premises and large-scale cloud data centers that enterprises rely on'for high computing | provide the underlying _infrastructure_(e.q., | companies (in support of their large user| It offers the highest degree of direct| near where it is generated—such| | operations, productivity, customers, and suppliers, automate routine | fintech” services, that support communication, entertainment, | the full data infrastructure, from pipelines to machine-learning tools, aging memory, graphics, and _ user| for high performance, laptops and notebooks | tablets, wearables such as smartwatches |interaction, including smart home ~devices
erformance, secure data handling, and dependable connectivity in their T operations. ﬁber, cables, cell towers) for voice, data, and | bases). These plattorms offer elastic capacity, control over hardware, secunl_{, and| as factories, retail sites, vehicles,| | tasks and workflows,” improve workforce " efficiency, and support|and personal transactions at massive scale. For individuals, | managing the entire data lifecycle and transforming raw information | | interactions. ~They  execute instructions, | that ,?a.ance mobility with computing power, | and fitness trackers, and gaming consoles | (thermostats,  securit cameras! Voice
ecause a server cannot function without a Erocessor central and %raph\cs processing | video transmission and (2) internet service |global reach, and managed infrastructure, nance, making it well suited for| and loT devices—to reduce latency,| | informed dec\sion-makmg These tools range from spreadsheets to | that might mean curated photo collections, personalized music |into meaningful insights. Becase data is the fundamental output of | | power multitasking, and enable smooth| and thin ciients that rely on centralized | and handheld game devices: assistants, industrial am? consumer lol sensors,
units or CPU/GPU), we include data center CPU/GPU designers in this category. Their | providers (ISPs), who are  often _telecoms, |fiow_host 30%+ of afl stored data. Cloud|enterprise workloads requiring _strict| improve responsiveness, and| | full enterprise applicatioris (e.g., enterprise fesource planning (ERP), | recommendations, tailored nutrition plans, or olptlmlzed fitness  computing, Al now powers the intelligence layer across business and | | performance ~across  laptops, ~tablets, | servers for processing. s and appliances, printers, and vehicular
processors execute instructions, run the operating s(\{stem, Fedmm computations, Fhat provide access to the global internet for |environments  are ideal = for s or low-latency actess tof enable ~real-tine decisions in| | customer relationship management (CRM), cybersecurity, human | routines. This category covers services from packaﬁed consumer  applications, enablln% 1 re , and wearables. telematics.
manage memory and data mputs)outputs (1/0), and handle dlient requests. If storage is high-speed data transmission. applications, analytics, and workloads tenal  systems (financial services,| distributed environments. resources management b Iy chain management (SCM)) | software &e.g., a physical copy of Microsoft Ofice) as well'as | predictive maintenance, fraud defection, and workflow optimization,
saas the server's library and memory its workspace, the processor is the one doing the work. benefit from on-demand resources. , and healthcare). that transform raw data into insight and analysis. Software/Content-as-a-Service (e.g., Apple Music). making it central to digital innovation.
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Processors orking
NETGEAR
Netgear makes Wi-Fi
routers, mesh systems,
N E T E A R switches, and other
networking devices for
home & small-to-medium
business connectivity.
tendo \VereHoyg (B NINTENDO
Nintendo develops entertainment software, including
video qames (Mario, Zelda, Pokémon), digital Gaming devi d I
ervices (Mntendo Switch Online), and mobile games aming devices and controllers
Competing with Ericsson, Nokia isn’t an edge cloud
Huawei and Samsung, provider but supplies
Nokia offers 46/5G radio hardware/software telecom ho < IA
access networks (RAN), operafors and enterprise use
coIE] ‘ne”’éol’P“ systems, to build edge networks, such Nokia offers enterprise software for telecom and
optical an: bt’ak’;fp?nv as multi-access edge industrial clients, including network orchestration,
microwave backhaul, computing platforms, private service assurance, security and analytics tools,
_ private industrial 5G ed?g systems, low-latency and private wireless management-—all
wireless networks, and industrial edge applications, enterprise-focused, not consumer-facing.
telecom network and distributed cloud
management and environments (Nokia
orchestration software. AirFrame, Cloud FAN).
NVIDIA. < NVIDIA, NVIDIA.
Designs graphic ~ NETWORKING GeForce GPUs that power high-
rocessing units InfiniBand and Ethernet performance  gaming__laptops”~ /
((ﬁ’us) (Vera Rubin, switches, NICs, DPUs built desktops, GeForce "RTX " graphics
Blackwell, H100, pn Mellanox tech for high-| used in gaming PCs and consoles,
nVI DIA A100) for accelerating performance data cenfer Jegra processors that integrate
° compute-intensive networking; enables low- L ,. and Al capabilities for
workloads like Al, data Iatenc¥‘, high-bandwidth mobile devices, tablets, and gamin
analytics, graphics, & iconnectivity for Al, HPC, & systems  (Mintendo Switch), an
scientific computing cloud workloads. auto cockpit / infotainment chips.
@ OpenAl @ openal  [G)chatcer | G OpenAl  [G) chatet &) OpenAl (E) chatcpT Gsora
O pen AI OpenAl relies primarily on Microsoft OpenAl provides enterprise access through APIs for OpenAl offers in-user software services through Opec:‘nm\c’ilevego 75 foqndationl mocajells
Azure for compute infrastructure, but businesses/developers and enterprise-grade (hatGPT so bile. and subscripti i f ChatGPT | @ S series), multimodal DALL-E
it is building its own Al data centers customers caﬁ embed Al in tﬁeir O%n roducts. ed, mu‘ |fe, CU LT '°"| VETS'IOHS&O s models (DALL-E for images, Sora for
p 3 and tools for writing, coding, learning, & creativity. | \ijeq)” and Af training and inference
ORACLE
ORACLE
ORACLE ORACLE ORACLE ORACLE
el I CoUd T CUaERE Ao rince o b
vers overs financial . Offers supply chain
ORACLE ORACLE M T T
_ - marketing, and ayables. optimizes finandial  solutions such as
Services recelabies), se, sireamines  demand planning,
ORACLE ANALYTICS CLOUD (guslomer’nd  procirment, pitec recordiaton,and invetio
ORACLE “Modues Mok Wanagemen: requrements. o i arenouse
- ORACLE omplete HCM, offering core HR, " prodiic lfecyce
DATA INTEGRATOR Comnn ) SRy e
% paloqgl'!:?g
© Palo Alto Networks provides cybersecurltyflatfurms used
’ aloalto ) b?( businesses, governments, and cloud operators,
NETWoRKS including firewalls, cloud security, endpoint protection,
identity security, and Al-driven threat detection, These
enterprise software services are delivered across
hardware, virtual appliances, and Saa$ platforms.
5 e 9
Q Palantir ¥ Foundry® @ Gotham BE ATP
O P | t' Although its foundation is data and Al, Palantir sells Palantir’s core products integrate, model, analyze, and
a an |r software F\aﬁorms to enterprises and government turn massive datasets into operational intelligence at
g agencies that run their business operations, supply-chain scale. They specialize in data integration and pipelines,
systems, defense and intelligence workflows, and advanced anal}(tlcs, machine learning orchestration, Al
industry-specific applications. agent workflows, and decision-support systems
) perplexity
perplexlty Perpllexit}/ operates as an Al-powered search and answer|
engine that uses large language models and real-time
intérnet data to provide synthesized responses to user
queries, blending generative Al with search capabilities.
Qualcomm Qualcomm
Qualcomm designs four
types of infrastructure Snopdragon
chips: (1) Cloud Al
 processors for efficient Qualcomm also makes processors
inference in data-centers and connectivity chlfs for consumer
servers, (2) 5G small- devices, including(1) Snapdragon
cell and RAN platforms systems-on-a-chip for smartphones,
u 0 Com for radio units and tablets, AR/VR headsets, (2) mobile
ixed-wireless gateways,\ Al accelerators, Laptop frocessors
(3} enterprise Wi-Fi (Snapdragon X E//ﬁg, é ) wearable
6/6E/7 networking rocessors (MWear 05 devices), and
platforms for routers 4) automotive cockpit/infotainment
and mesh systems, and chips. Their chips power most_
(4) edge processors Android smartphones and emerging
built for rugged mobile compute platforms.
industrial environments.
@ ARo;:kwe:!
5 Automation @ forimeto,, @ FacionTalk
“rovider Rockwel ffers. GD Roricwat utomation
serEsors, programmable logic Automation Rocfkwell integrates Al into its iutumatior:jand
controllers (PLCs), drives, and manufacturing ecosystems to enhance production
“ Rockwel control Sysgems gm perform Rockwell sells software platforms that manage quality, equipment reliability, and workforce efficiency.
A Aut ki real-time computing at the industrial operations, such as Factorylalk %hrqugh platforms like FactoryTalk and its
uromarion industrial edge-indudes (manufacturing execution systems or MES, industrial partnerships with Microsoft and PTC, Rockwell uses Al
bt analytics, and supervisory control and data acquisition for predictive analytics, process optimization, and
factory controllers, distributed SCADAY, Industrial cyb it ; ol il
control systems (DCS), loT or SCADA), industrial cybersecurity services, automated anomaly detection on the factory floor. Al
ot automation design and lifecycle management tools, is incorporated directly into industrial control, MES
gﬁateways, and safety/motion and asset er?ormance and reliability software d analvti . !
ardware that monitor and p Y and analytics systems to support smarter, more
automate processes where autonomous manufacturing operations.
data are generated.
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KEY PLAYERS FOUNDATIONAL INFRASTRUCTURE WHAT THE COMPUTATION DOES—THE CORE OUTPUT END USER DEVICES
(Physical Pipes for Data Transmission and Data Centers Where Computation Happens) (How Users Interact with Input Data and Core Output)
N ——LL &1 Foundational Infrastructure This sector encompasses the core infrastructure that moves, processes, and stores digital information across the modern economy. It includes the networks| | Software andDataAna[Ksis:Companies in this sector design and develop software that perform tasks for businesses and individual consumers. As | | Personal and Endpoint Computing: This sector covers the hardware people use in their daily lives, (1) from traditional devices like
N that transmit data %Iobally', the cloud platforms that deliver elastic computing at scale, traditional on-premises data centers that support enterprise workloads, and emerging edge-(f users generate data, they rely on tools 1(.appligatlons) fo collect, organize, and interpret it. Business applications, from spreadsheets to full | [laptops, desktops, tablets, and mobile phones to (2) the connected tools such as Internet of Things (loT) sensors, smart home systems,
. computing systems that bring processing closer to devices and users. Many organlzqtlons now blend on-premises, edge, and cloud resources to match workloads with the environment|| enterprise suites (e.g., ERP, CRM, payroll, financial, supply chain), transform raw data into insights used to make better decisions. For businesses, | [ watches/wearables, and augmented reality (AR)/virtual reality (VR) headsets. These products form the front line of digital interaction,
best suited for cost, performance, and governance needs. The three largest cloud service platforms (AWS, Azure, Google Cloud) represent 70% of the global hyperscale capacity. that can mean improving productivity, reducing costs, predicting equipment failures, quiding product strategy/pricing, or detecting fraud. nabling communication, productjvity, entertainment, and real-time data gathering across homes, workplaces, and public environments.
O[i%inal T Infrastructure Equipment Manufacturers (OEMs) a Data Transmission and Networks Cloud Computing n-Prem/Data Center Computin Edge Computing Enterprise Software (BZBZ Consumer Software I(BZ.C ] Al/Machine Learning : ) Traditional Computing Devices Mobile and Handheld Devices Edge and loT Devices
EMs design, build and supply the core hardware and equipment underpinnin Owners and 0perat°r5 loud computing is delivered through larg®On-premises computing takes place inf¥dge computing, ~ operated byl nterprise software includes cloud-based applications organizations]consumer software encompasses_applications designed foMhis category is the core output layer “of modem software, rocessors in personal computing devicesT™These devices are built for cdntent creation, ] These devices are centered on mobility, ese devices are endpoints that collect data,
enterprise technology environments, mcludm? (1) servers and storage systems and (2? This includes (1) |scale data centers operated by cloud service| data centers run by an enterprise or co-| telécoms, co-location providers, and| | use Fo heir operations at scale. %oﬁwa(e tools manage the general public, including social media, search “engines, |transforming “the information applications generate into insight, | | act as the system’s central engine, handling productivity, and other complex tasks. They | connectivity, convenience, and | perform local processing (edge computing), an
networking gear (switches, routers, firewalls, and load balancers]. used to run on-| telecommunications services  providers who|providers to the "public or to private|location company at a central location, indusrial vendors, processes data | enterprise ~data, track and report on financial performance, ﬁammg,streamlnﬂ,‘ persona\r{;roductw\ly tools, and consumer| automation, and ntelligence. As a cross-cuting sector, Al/ML spans | | everything ~from running _applications 10| include desktops and workstations designed | communications, such as smartphones, | connect to a network, ofen without e paman
premises and large-scale cloud data centers that enterprises rely on'for high computing | provide the underlying _infrastructure_(e.g., | companies (in_support of their large user|lt offers the"highest degree of direct| near where it is generated—such| | operations, productivity, customers, and suppliers, automate routine | fintech” services, that support communication, entertainment, |the full data infrastructure, from pipelines to machine-learning tools, | | managing' memory, ~graphics, and user| for high performance, laptops and notebooks | tablets, wearables such as smartwatches |interaction, including . smart home ~ devices
erformance, secure data handling, and dependable connectivity in their IT operations. | fiber, cables, cell towers) for voice, data, and | bases). These platiorms offer elastic capacity, control over hardware, secum_r, and| as factories, retail sites, vehicles,| | tasks and workflows, improve workforce " efficiency, and support and personal transactions at massive scale. For individuals, | managing the entire data lifecycle and transforming raw information | | interactions. They execute instructions, | that ,?a.ance mobility with computing power, | and fitness trackers, and gaming consoles | (thermostats,  securit cameras! Voice
ecause a server cannot function without 2 processor central and %raph\cs processing | video transmission and  (2) internet service |global reach, and managed infrastructure, p ance, makmg it well suited for| and loT devices—to reduce latency,| | informed decision-making. These tools range from spreadsheets to | that might mean curated photo collections, personalized music finto meaningful insights. Because data is the fundamental output of | | power multitasking, and_ enable  smoofhi| and thin diients that rely on centralized | and handheld game devices: assistants, industrial and consumer lol sensors,
units or CPU/GPU), we include data center CPU/GPU designers in this category. Their| providers, (ISPs), who are often telecoms, [now host 30%+ of afl stored data. Cloud| enterprise_workloads _requiring strict{ improve responsiveness, and| | full enterprise applications (e.g., enterprise fesource planning (ERP), | recommendations, tailored nutrition plans, or optimized fitness | computing, Al now powers the intelligence layer across business and | | performance ~across  laptops,  tablets, | servers for processing. s and appliances, printers, and vehicular
' . processors executed '(;‘S{VUC“O?S) ';”7 1'“8/8 efﬂg”ﬁ_l 5(‘{|5(EFW FG”OVVWQCO‘V{VP:MUO"& Fhat provide accéss to the global interet for e”V\Imﬂt["eHlS a‘re_ idea[lj VOE‘I e : 107 \owhalency‘access tol S.”f?b.‘be‘ éea\-l_lme (95‘5'(’”5 in]| customer  relationship m?‘nﬁ%emem I(CRV‘[:\), cybersecurity, hsucr’r‘\/‘an E%L'ltl‘x;eé Jh\saca’geggg CSOVE(V)? /»?/S'Z‘S/? Ofr/;‘)(’g) a%agﬁea‘\fjgg cong_lg[\er applt\catlons,ien%bl‘ijn% n lized io : .t and wearables. telematics.
manage memory and data inputs/outputs , and handle client requests. It storage Is -¢ i 3 1t systems inancial services,| distributed environments. , 1 .., C( 1l redictive maintenance, frau etection, and workflow optimization,
I saas the coere I\’b?éry and memgw its wgrkspace. the processor is the e doing the i | CopapeedlatllnsmEsiory ﬂggéﬁ?f‘%ﬁhﬂd@#ﬁd o & , and healthcare). ﬁi?'fr'efﬁ?io%"%ﬁ"ﬁ?imo '\ns\gl?tuan acr‘a?;gisrvanagemenl (M) Software/ Og‘e"('ESYa'Seﬂﬂcgy(eg , Apple Music). %akiﬂg it central to digital innovation. i
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Processors etworking - alesforce
i customersso ] soesteree
5t slack ¥ i* tableau @ MuleSoft EEEIESY cinstein
¥ \_7
HEROKU ﬁrce Agentforce Einstein Data Cloud
: Salesforce integrates Al and data capabilities across its
Through E{?quones, Salesforce is the world’s leading platforms: (12 Einstein Alfor predictive insights and
provider of cloud-based enterprise software used by automation, (2) Data Cloud for unifying and analyzing
businesses to run customer-facing and internal _ enterprise data, (3) Agentforcefor resolving customer
operations, lts core offerings include (1) customer inquiries, qualifying sales leads, and optimizing marketing
relationship Management_(CRM), (2) sales, service, and campaigns, and (4) Al-driven customer engagement,
marketing automation, (3) collaboration and workflow personalization, an fore.cast\n%‘toqls./\l is built on top
tools (Slack), (4) business intelligence, analytics and datal of Salesforce enterprise applications, not sold as
visualization ( 7ablea ),‘f(S) data integration (/Mulesoff), standalone infrastructure.
and (6) industry-specific enterprise applica]
platform-as-a-service tools (Force.com, Heroku).
SAMSUNG GC“CIXY Watch
Exynos Galaxy Buds
SAMSUNG Samsung (1) designs and Galaxy Flt
el (Ul sy SRR,
Samsung supplies + many Galaxy phones and tablets an ) )
memory, s%orapg%, and SAMSUNG ququ AI J* roydluces Zh‘\pds (fior ccl)m[})]anieshli}(e fitness bands
advanced semi- s . + ualcomm and Google through its =
i Samsung is a major f TV
conductors used in provide? of 56 arj]d ; Samsung embeds Galaxy Alin hardware devices fgundry_, (%)d;om orients for mobile quaxy Book ququ D g.LsE-.D.; QLED .
servers and data telecom network * SmartThinas e.g., on-device Al for cameras, voice, sensors in ploNesiNCUCING|EXyNOS|Processors, ; The Serif
centers: dynamic ; newo g 2 i 5G modens, image signal Windows-based laptop Smartphones samsune -
random ayccess equipment, including 56 aﬁ“y sm:ﬂnpgobnes,c};;b\ets‘, and‘ W tlie&nces) a‘s processors, and power management (@ \ e
B ase stations, open 3 well as in cloud-based functions. It includes tools pelL
memory SDRAM)' flash aHiolaecess net\gork @ SAMSUNG pCIy like real-time translation, Note Assist, photo and sensor chips, ?ndG(S‘) Ex n&:shW- Galaxy Chromebook ququ Tqb o FRAME
memory (NAND flash), RAN) solutions, and editing Al, and generative features built into the SETies processorsior alaxyiiatcnes Connected TVs
lid state d ) g : D and other wearables. Samsun i Tablets
solid state drives T e T f One Ul experiénce. Samsung relies on Google e o CPU) Android-based laptop R
(SSDs), and high e O B|be Galaxy Apps Gemini for cloud-based Al functions and its own GPOITS? WELS mallns reant1 bS?(t @ SmartThings BESPOKE|
bandwidth memory proprietary Al models for on-device Al features. SIOTpErsenalcomputers, buti Family Hub™
(HBM) for Al Samsung develops software ecosystems (such as is amajor supplier of PC 5 %m'YDU.
accelerators One Ul, Galaxy Apps, SmartThings for smart home components—DRAM, SSD N ma{t O{ne eiwcest
automation, Samsung Pay for digital payments controllers and NAND flash, and HBM (home automation, efrigerators,
and Bixby for its digital virtual assistant% as | for GPUs——while occasionally wwﬁ%'_
supporting platforms, but not for standalone P’OV‘d'n% ARM-based Exynos chips Galaxy XR é’égr VR
consumer software markets like Google or Meta. for niche laptops.
HYPS/AHANA) SAP Ariba V2.
ey =7 Joule
SAP SuccessFactors CX  Cemsrsl
Sﬁw\ﬁe‘(\oug, AP
E27 sates cloua o SAP is also active in data and Al through (1) SAP
4 e e Cstgner ata HAMA (in-memory database and data processing
® S J foud) engine), SAP Datasphere (data management and
® . inte: rat\on)t mb z Alin S/ ANAA] :
: . : ’ ot uccessFactors, Customer Experience, and loule,
SAP provides the world's leading enterprise applications AP's new generative Al assistant. These
that run mission-critical business operations for large capabiliti p .
Hiat T pabilities augment its enterprise apps rather than
enterprises, including: (1) ERP (34 S/4HAMA), ( serving as standalone Al infrastructure.
supply chain management,£ ) human capital 9 .
management (SuccessFactors), (4) procurement (Ariba),
(5) finance and analytics, (6) customer experience (CA),
and (7) industry-specific business applications.
- Schneider
Sc}él}le|der gEle([rlc
ectric Rockwell is a leading i n
- ; ) E: L
H Though not an operator, Schneider is one of the world's industrial A core Schneider !nnpvatlon LEET eYeI LTEEITD (8 (37 el
c nel e r  largest providers of physical data-center infrastructure, business is providing secure, Schneider's EcoStruxure platform provides EcoStruxure also integrates Al for:
E | . includin ()1) power and cooling systems, (2) UPS units, (3 self-contained micro data enterprise-grade operational software for predictive maintenance, energy optimization,
ectric racks and enclosures, and (4) data-center management tools centers and ruggedized building and industrial automation, power and and equipment health analytics. But
(EcoStruxure Data Center). This makes Schneider a key edge infrastructuré close to _energy management, and data-center Schneider is not an Al platform vendor; it
enabler of enterprise data centers and colocation facilties. data sources, used in retail, infrastruicture management —distinct from embeds Al in its industrial and energy-
industrial sites, healthcare, traditional business applications like ERP or CRM. management systems.
and telecom.
SIEMENS e - sorvars
Siemens is a leading provider G SIEMENS
of industrial edge NX R
ctjechnollogdles,(mgludmg (1) 4
industrial edge (edge compute] SEMES
hardware sqﬂv?are], (@) || siemens xcelerator SIEMENS i SIEMENS
SI E M E N S factory automation controllers N Siemens embeds Al into its industrial
(pro?rammable logic . . . N e automation, predictive maintenance, digital
controllers or PLC, SCADA Siemens provides extensive enterprise operational and twins, and simulation and optimization tools
systems), and (3) industrial engineering software that support product design, rather than sell Al as a standalone platform.
loT gateways and sensors. en, mgenn?, manufacturing, and industrial operations,
These systems collect and including H ) Siemens Xcelerator Teamcenter (product
process data directly on the lifecycle' management or PLM), (2) X (design
factory floor or in energ){(and software), %Qpaenter(manufagtur\n operations),
transportation networks. and (4) MindSphere (industrial loT platform
Santa BUNGIE BRAVIA
Monica RALD N
sTuplos. Sudo uermta | DESTINY SON i K PE R I A Lil*BUds ALPHA
INSCOOMNIAC v o ) Smartphones (Xperia) in
caMEs Sony uses Al heavily in camera image select markets .
) PlayStation Plus processing, sensors, gaming and” & Pl[‘lyStcl[lon,VR
D dent‘ertamrrgjent. But Alis emtﬁ:dded n PI(IySt(Il‘Ion =
<% Playstation Network O evices and services, not sold as an > l, )
P N . latform. o _ Sony makes Smart TVs (Bravia),
el e gk s ’ e | vy aihons (115
as gamfng services platforms, incﬁj u_}g ;21}/5[51/17/7 ( /:nd «/RSL'eidn:e?Q ( ﬁy?_gfr;;b(n ﬁ/ﬂa)'
Network, PlayStation Plus, and PlayStation Store.
‘I Mobile ‘T Mobile
Mobile operates nationwide wireless T-Mobile depl d
. rates n obile deploys edge
als . networks, including 4G LTE and 5a computing at its cyell tov%ers,
1 mobile networks, radio access central offices, and local
networks (RAN), core network network hubs to support low-
infrastructure, and nationwide Iatencr¥ {a,gplications (loT,
spectrum assets AR/VR industry)
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INFRASTRUCTURE

SOFTWARE/APPLICATIONS

FOUNDATIONAL INFRASTRUCTURE
(Physical Pipes for Data Transmission and Data Centers Where Computation Happens)

WHAT THE COMPUTATION DOES—THE CORE OUTPUT

END USER DEVICES

(How Users Interact with Input Data and Core Output)

KEY PLAYERS
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PEEEy) /)
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e

Foundational Infrastructure This sector encompasses the core infrastructure that moves, processes, and stores digital information across the modern economy. It includes the networks
that transmit data %Iobally, the cloud platforms that deliver elastic computing at scale, traditional on-premises data centers that support enterprise workloads, and emerging edge-
computing systems that bring processing closer to devices and users. Many organizations now blend on-premises, edge, and cloud resources to match workloads with the environment
best suited for cost, performance, and governance needs. The three largest cloud service platforms (AWS, Azure, Google Cloud) represent 70% of the global hyperscale capacity.

Software and Data Ana[KSA's: Companies in this sector design and develop software that perform tasks for businesses and individual consumers. As

users generate data, they rel
enterprise suites (e.g., ERP, CRM, payroll,

on tools 1(applications) fo collect, organize, and interpret it. Business applications, from spreadsheets to full
inancial, supply chain), transform raw data into insights used to make better decisions. For businesses,

that can mean improving productivity, reducing costs, predicting equipment failures, quiding product strategy/pricing, or detecting fraud.

Personal and Endjpoint Computing: This sector covers the hardware people use in their daily lives,
laptops, desktops, tablets, and mobile phones to (2) the connected tools such as Internet of Things (loT) sensors, smart home systems,
watches/wearables, and augmented reality (AR)/virtual reality (VR) headsets. These products form the front line of digital interaction,

31) from traditional devices like

laces, and public environments.

Edge Computing
dge computing, ~ operated by
telécoms, co-locafion providers, and
industrial vendors, processes data
near where it is generated—such
as factories, retail sites, vehicles,

Cloud Computmg
loud computing is delivered through large
scale data centers operated by cloud service|
providers to the "public or to private|
companies (in support of their large user|
bases). These platiorms offer elastic Capacity,

On%mal IT Infrastructure Equipment Manufacturers (OEMs) Data Transmission and Networks In-Prem/Data Center Computiny
EMs design, build and supply the core hardware and equipment underpinnin Owners and Operators In-premises computing takes place i}
enterprise technology environments, mcludm? (1) servers and storage systems and (2? This includes data centers run by an enterprise or co:
networking gear (switches, routers, firewalls, and load balancers] used to run on-|telecommunications services. providers who

premises and large-scale cloud data centers that enterprises rely on'for high computing | provide the underlying _infrastructure_(e.g.,
erformance, secure data handling, and dependable connectivity in their IT operations. | fiber, cables, cell towers) for voice, data, an

location company at a central location,|
It offers the highest degree of direct|
control over hardware, secunlr, and

making it well suited fo

Enterprise Software (B2B

merrnse software includes cloud-based agp\ica;wons ore amzamnséonsumer software encompasses_appl

use to i h g social media, search ‘engines,

jaming, streamlnﬂ,‘ persona\rfroductw\ly tools, and consumer|
at suppor

heir operations at scale. Software tools
enterprise  data, track and report on financial “performance,
operations, productivity, customers, and suppliers, automate routine

tasks and workflows,” improve workforce "efficiency, and support

manage

Consumer Software I(BZ_C)
ications
the general public, including

ntech” services, communication,

and personal transactions at massive scale. For individuals,
that might mean curated photo collections, personalized music

/Machine Learning

Al
designed méms category is the core output layer “of modem software,

entertainment,

transforming “the information applications generate into insight,
automation, and intelligence. As a cross-cutting sector, Al/ML spans
the full data infrastructure, from pipelines to machine-learning tools,
managing the entire data lifecycle and transforming raw information
into meaningful insights. Because data is the fundamental output of

rocessors in personal computing devicesTThese devices are built for content creation,

! g ese devices are centered on mobility,
act as the system’s central engine, handling i

productivity, and other complex tasks. They | connectivity, convenience,

everything from running  applications 10 include desktops and workstations designed | communications, such as ~smartphones,
aging memory, graphics, and user forh\gh performance, laptops and notebooks | tablets, wearables such as smartwatches
interactions.  They  execute instructions, | that balance mobility with computing power, | and fitness trackers, and gaming consoles

power multitasking, and enable smooth

nabling communication, productivity, entertainment, and real-time data gathering across homes, wori
) Processors Traditional Computing Devices Mobile and Handheld Devices

'Edge and loT Devices
lese devices-are endpoints that collect data,
perform local processing (edge comy ulm%), an
connect to a network, often without direct human
interaction, including smart home devices
(thermostats, s_ecumg cameras) voice
assistants, industrial an

consumer loT sensors,
printers, and vehicular

ecause a server cannot function without a processor (central and graphics processing | vide tr d (2) internet lobal reach, and managed infrastructure, p nance, | s and loT devices—to reduce latenc informed decision-making. These tools range from spreadsheets to « nalized 1 d thin clients that rel trali and handheld game devices:
units or CPU/GPU), we include data center EPU/GP_U lesigners in l%\spcategory. The\gr V'&ﬁﬂé&"?@é?ﬁ"ﬁ,ﬂo aﬁe)m‘{;ﬁmfe@&',",‘ncs gow host 30%+ of all stored data. Cloud|enterprise workloads requiring strict] improve  responsiveness, any full enterprise appl\cationgs(eg,enterpr'\se?esource ;?\armin (ERP), | recommendations, tailored nutrition plans, or olptlmlzed fitness | computing, Al now powers the intelligence layer across business and | | performance ~across laptops, ~ tablets, ggn/ers%rcp:grc‘esssmga ey (0 i g s and appliances,
processors execute instructions, run the operating s(\{stem, Fedmm computations, ﬁ,a( provide access to the global internet for |environments  are ideal = for s or low-latency actess tof enable ~real-tine decisions in| | customer relationship management (CRM), cybersecurity, human | routines. This category covers services from packaﬁed consumer applications, enablln% ] re , and wearables. telematics.
manage memory and data inputs/outputs (1/0), and handle dlient requests. If storage is high-speed data transmission. applications, analytics, and workloads tenal  systems (financial services,| distributed environments. resources management b ly chain management (SCM)) | software (e.q., a physical copy of Mcrosoft Office) as well as [ predictive maintenance, fraud defection, and workflow optimization,
the sérver’s library and memory its workspace, the processor is the one doing the work. benefit from on-demand resources. , and healthcare). that transform raw data into insight and analysis. Software/Content-as-a-Service (e.g., Apple Music). making it central to digital innovation.
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verizon

Processors etworking

verizon

Verizon hosts edge facilities
at cell towers, central offices,
and local network hubs.

verizon

VISA

Visa
VisaNet operates the largest
online payments and processing
network in the world—i.e., a
massive global data-center
infrastructure that connects card
issuers, acquirers, and
merchants, and processes ATM
withdrawals for Visa
cardholders. The private
network network securel,
processes 65,000+ car
transactions and mone
transfers per second for 65+
million merchants in 200
countries through 1,600 secure
network endpoints linked by 1.2
million miles of fiber optic cable.
In addition to payment
process‘m?, Visalet offers a
range of value-added services,
such as estimating financial risks|
and assessments of fraud
chances within a fraction of a
second (i.e., the speed of light).

&
INTERLINK|

NPLUS

Interfink and Plus are PIN-
based debit networks owned
by Visa that process debit
card transactions (Plus—
ﬂoba\l ; Interlink—U.5.) and

M withdrawals at lower cost
than processing them through
VisaNet. Interlink competes
with Discover's Pulse network,
while Plus competes with
Mastercard's Cirrus network.

N\

workday.

Complete HCM site includin
Commie Jph st i
aod

|
workday Rk,

employe experience.

HCM
ERP for many large service-centric
} Entevpnses‘ ‘an ling ‘lhe generé‘l
workday. s ey

Workday Financial Management feporting

/\ Dedicated platform for financial
g\a nmgr workforce p\anmn’g‘
operationd] planning, and sceriario
workday kg
Adaptive Planning (xPBA) offeing
Workday is a leading provider of cloud-based
enterprise apflications, ocused on (1) human capital
management (HCM), (ZR financial management, (3)
payroll and workforce plannin Ad:g;t/i/e Planning),
and (4)analytics and reporting. Workday runs primarily
on AWS, which provides the underlying cloud compute.

w llluminate

Workday embeds Al and ML across its applications to
deliver workforce insights and forecasting,
skills intelligence and talent matching, anomaly detection
in finance, and automation of routine HR and finance
tasks. Al (now called /uminate) is integrated into the
\;\i/;:p\icaﬂons, not offered as standalone infrastructure.
Vorkday integrates third-party large language models
(including partnerships with providers like OpenAl and
others) for generative Al use cases such as text
generation and conversational interfaces. These models
are wrapped inside Workday's data, security, and
governance layer, not exposed directly

»

Ouned by xAl s a private compan
controlled by Elgn Husk, who founded the
company in 2023 and serves as its
chairman and driving forc

fas also ais

iding major venture firms
s, bt control remains.

with Musk, closely aigned with his other
eopurel It A

“

xAl operates Grok a consumer-facin:

Grokx

Integrated into X (formerly 7witter), delivered as a
subscription-based Al service, and focused on
conversational Al, search, and reasoning

Al assistant,

/A

»

XAl develops general-purpose Al systems, including
foundation models and large language models
(LLMs), Al training and inference”systems, and

model alignment and reasoning research.

m Xiaomi

platforms that
er0S

Services, me

Xiaomi develops software

its devices, such as MIUI
(device
operating systems), app

dlev#ce-mana ement
N platforms, and smart
Xiaomi HyperOS home control

run across

dia, an

Xiaomi embeds Al across its
products for camera and
imaging enhancement, voice
assistants and smart home
automation (AyperMind), device
optimization and personalization
HyperAl). Nl supports the user
experience but Is not sold as a
standalone platform.

&)

Xiaomi HyperAl

m xXiaomi

Laptops, gaming laptops, and
mon

m Xiaomi

Smartphones and tablets

m xXiaomi

Wearables— bands and watches, smart
TVs, and smart home and IOT devices
including sensors, appliances, and
cameras

Y4

zendesk

zendesk sell

X endesk -

desk
fomer

Sales-focused CRM for
pipeline managerient, lead
Yracking, and deal visbity

Flagship ticketing / hel
and omni-chanriel cust
‘service solution
Zendesk makes cloud-based enterprise software focused
~on customer service and customer experience (CX%
including (1) customer support ticketing szstems, ( ?
contact center and omnichannel support,£ ) CRM-style
customer engagement platforms, and (4) workflow

Zendesk embeds Al (including OpenAl foundation models
and their own proprietary models) across its platform to
automate ticket routing and responses, power chatbots
and virtual agents, provide customer sentiment analysis
and insights, and improve agent productivity an
forecasting. Al enhances the software but is not sold as
standalone Al infrastructure.

Zendesk Al

automation and reporting for support teams.

ZOHO

Zoho o_J Zoho Zoho

CRM Books |\ 5 Inventory
Zoho Zoho Zoho
Workplace People |E Invoice

Zoho develops cloud-based business applications for
small and mid-sized enterprises, and increasingly larger
organizations, including CRM (Zoho CRM), finance and
accounting (Books, /nvwce{, HR and people

Zoho

Mail

i}

= Zoho

=7 Writer

Zoho E

Sheet

management, IT management and secuw, and
collaboration and productivity tools (Zo/o Workplace)

Zoho offers consumer-oriented tools such as Zoho
Mail, Zoho Writer, Sheet, and Show, and personal
productivity and collaboration apps.

Zoho

Show

# Zoho

/¢ Zia

Zoho embeds its own proprietary Al models (Zofo Zia)

across its products. Zia provides analytics and insights,

forecasting and recommendations, and automation an
anomaly detection. Al enhances Zoho's applications

rather than acting as a standalone Al platform.
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AMERICAS EUROPE GREATER CHINA JAPAN REST OF ASIA PACIFIC
(includes Africa, Middle East & India)

FY2025 Net Sales: $178.4 Billion FY2025 Net Sales: $111.0 Billion

FY2025 Net Sales: $64.4 Billion FY2025 Net Sales: $28.7 Billion FY2025 Net Sales: $33.7 Billion

PRODUCT AND SERVICE OFFERING

Products Services
(FY2025 Net Sales: $416.2 Billion) (FY2025 Net Sales: $109.2 Billion)
iPhone Mac iPad Wearables & Home Accessories Aavertising Services Cloud Services Apple Care Digital Content Payment Services
(FY2025 Net Sales: $209.6 Billion) (FY2025 Net Sales: $33.7 Billion) (FY2025 Net Sales: $28.0 Billion) (FY2025 Net Sales: $35.7 Billion) i
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s Apple Inc.
Apple: Ecosystem Bkedei

Phone: (408) 996-1010 ; Website: www.apple.com
Outside Relationships q q q Outside Relationships
Apple Inc. (a California corporation)
Regulators | Capital | Suppliers | Customers | Stock Exchande Listing

Rules, and Corporate | Customers| Suppliers | Capital | Regulators

Debt Strllctllre I-ogo History Equity Structllre Governance Requirements

: N - i ; Securities and Corporate
Key Subjects of US. Regulation | IR - Debt: $90.78 @ 9/27/25 | Credit Ratings (Senior Unsecured Debt): Moody's: AAA; S&P: AA+ Apple Corporate Brand Through the Years Equity Capital — Equity Capital Significant Governance Regulators
Holders and Bond Financing Working Cap tal ‘Other Debt/Seqment Debt quty Cap Dividends and Common Shareholders
U.S. Environmental Qualified orkingicapta o et egmenti e g g 4 2023 Share Repurchase Common Stock Stock Repurchases 5 U.S. Securities and
Protection Agency (EPA) Institutional Foreign Exch d Interest ) - 7 Program Authorized: 50.4B shares n Vanguard Exchange Commission (SEC)
(regulation of, o pérmiits for, Buyers oreign txchange anc Interes Commercial Paper 2025-2062 Notes: 2028-2035 Notes: ( Authorizeg: $100.08 lssued and Outstanding: Key Professional G (regu\fﬂ[qn of offers and sales
discharges, leaks, emissions, L Rate Derivatives Contracts Program 4.5 - ¢ 12€ g ices Firms Securities, material ev
ditspo?‘a\s, séorage ofparﬂ%ular_ Hedge - - Outstanding: @0.03%_5]5% @4.07%-4.83% Rgmqwmpg:}ﬁ&% R 1(]4'.“8?dsha\.rezs2 29 TErsts — | disclosure am‘j f‘”a”(‘?j‘k'ep‘?m”g
malter hazardous vaste, and tocl | Counterparties Working Capital $10.08 @ 4.19% (1997-1995) (1995-1998) (1999 —2001) (2001 - 2007) (2007 - 2015) 2015 — Present Xpraton: one ecord fowders: o< Youn \ requrements under anttbrbdty
?ﬁeivg‘,?éﬁlsa'i? S ) Commercial Financing > e —_— (aqd‘?) ' 4 Bla‘ckRock Jaw)
and soll; Paper Dealers . - Services, nc.
and Lenders Environmental, Govern ance Retail and People Finance and Accounting rvices Cor orate Functions (7.76%)
Communications, IP, Labor, P
fi I y 1 1’ - - -
Cotanminaton) A RXY Btu%lnedss Deﬁ“{‘g' and Board of Directors [ Talent Acquisition ] |] Accounting ] TTunes Store Cyber Security Technologies Software Engineering EY BlackRock
ntitrust, Trade, and Consumer — - - Professional Services Foor State Street
Te t - L dmok | [ WeGosynn | B aee] ) | (T TEAes .
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PRODUCTIVITY AND BUSINE
ODUCTIVITY AND BUSINESS INTELLIGENT CLOUD MORE PERSONAL COMPUTING
(FY2025 Revenue: $120.8 Billion) (FY2025 Revenue: $106.3 Billion) (FY2025 Revenue: $54.6 Billion)
The Productivity and Business Processes segment consists of products and The Intelligent Cloud segment consists of Microsoft's public, private and The More Personal Computing segment consists of products and services
services in I‘Xcrosofts portfolio of productivity, communication, and hybrid server products and Azure cloud services for businesses and that put customers at the center otg the experience witE Microsoft technology
information services. developers. (e.g., Windows, devices, gaming, and search).
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www.microsoft.com; (425) 882-8080

Regulators Capital

Securities Law Regulation,

Key Subjects of Regulation

U.S. Environmental
Protection Agency (EPA)

(requlation of, and permits for,
ischarges, leaks, emissions,
disposals, storage of particulate
matter, hazardous waste, and toxic
substances in the water, air and
Jsoil; superfund cleanup requirement]
for contamination)

U.S. Patent and_Trademark
Office (PT0); U.S. Copyright
Office (USCO
(patent, trademark, service mark &
copyright registrations and
renéwals)

PATER b TRaDEARK OFicE

U.S. Department

of Labor (DOL)

(DOL: requlation of work practices,

wage and overtime record-keeping
EEQC: enforcement of anti-
discriminatory laws in hiring,

workplace practices and civil rights;

OSHA: workplace health and safety,

and serious injury reporting)

ST

U.S. Department
of the Treasury

FinCen: “know your customer” dat:
collection requirements / anti-
[money laundering regulation; OFAC
restricted party transactions
regulation; and Treasury: economic

s

U.S. Internal
Revenue Service (IRS)
(regulation of corporate income
axes, payroll taxes, and withholdi
taxes; audits and investigations,

U.S. Department of Justice
(DOJ) and Federal Trade
Commission KFTC)
(DOJ/FTC: enforcement of antitrust
and fair-trade laws, and business
combination/merger reviews and
[clearances; and DOJ: foreign corrupt
practices law enforcement)

U.S. Department of Homeland]§
Security (DHS) and Customs
and Border Protection (CPB)
(requlation of imports of finished
goods, raw materials and suPpheS;
customs duties administration)

ST
o

U.S. Dept of Commerce.
Bureau of Industry and
Security / Export
Administration
1regu\a||on of exports of finished
goods, raw materials and supplies,

and information handling; export

Stock Listing Requirements,
and Corporation Law

Customers | Suppliers | Capital | Regulators

Requirements

Equity Capital

Dividends and Common
Stock Repurchases

© 202
One Paga Tl

5
fing, LLC

Suppliers | Customers |
| suep usiess Requiaion I Deebt Structure Logo History Equity Structure
Public Debt Bond Financing : Debt ($43.2B @ 6/30/2025) Credit Ratings: Aaa (Moody’s), AAA (S&P) Equity Capital
H?)Iggﬁ?ie%nd > Working Capital Debt Issued or Guaranteed by Parent 1972-1975 E 1975-1980 E 1980-1982 ! 1982-1987 Share Repurchase Common Stock
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| Counterparies | 3 Working Caphal Franing Outstanding: $0 4.%0%-5,2%)% 3.%0%-5.3%’% z%sa%-sg% 3.13%-4.7%)% 2.46%-40@% 3&3%-58% 2.5307(,-5.4?370 2.52%304% 546%-5.5’% Microsoft | Microsoft = Microsoft Remaining: $57.3B | | Record Holders: 77,014
Commercial >
Paper Dealers
P Governance Firanceavd ccounting T ETETT M Corporate Functions
Board of Directors — Product Strategy, Sales, m
Wo(r)\criédniezg%annce (indudW\‘Al%ratﬁolgncge%u\%u;eé sanls Artficial Intelligence Execution and Rev%ynue Growth
[ Reid Hoffman £) ] | Satya Nadella ] [JohnW. Stanton (A ) ] G SUrveys bn g, incusion, team [ Cybersecurity ] Communities Growth Responsibilty Product Marketing
| ‘Acquisitions | cuhure‘we\lbem‘gvandlearmﬂg and (enterprise, public sector, small and (responsible for driving growth
[ Hugh Johnston (A (chair)) ] [ Sandra E. Peterson (C, 6 (chain)) | [ Emma Walmsley () ] Audit (A) evelopment) e megg/rg‘gges}ngz%eg,a%%rgﬁes. 21056 the company)
[ Teri List (A,6) ] [ Penny Pritzker (€ (char)) | Compensation (C) Treasun Total Rewards and Pay Equity - T Worldwide Legal and Corporate Strategy Business Planning
E , Social & Tox Planmi Environmental Sustainability Corporate Affairs Organization Setting
[ Catherine MacGregor (¢ E) ] [ Carlos Rodriguez (A, C (chair)) ] TUEIRISTE) 21 Dannn Leadership, oo Advertising
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Software
Applications and
Services
Developers

Intellectual Property and
Software Applications

| Mark Mason (6)

Charles W. Scharf (C, 6)

Executive Officers

Governance and
Nominating (G)

Satya Nadella

| Chairman and CEO:

EVP, Office of Strategy and
Transformation: Kathleén Hogan

mit

Vice Chair and President:
Brad Smith

CEQ of Microsoft's Commercial
Business: Judson Althoff

EVP and CFO:
Amy Hood

Selected
Hardware and

Intellectual Licenses
J|Property Owners |« >
S
| PATENTED]
R @ Electronic and Hardware
Components Supply and
—d Assembly Services

devices primarily manufactured by
third party contract manuiacturers%
>

Microsoft offers an

with software,
platforms, and content
solution support and

service, and _delivers
online advertising to
audience.

Components
Suppliers

Microprocessors]

Productivity
and Business
Processes
Segment
Customers

Individuals

L
&

Small and
Midsized
Businesses

3 £l
B
Large and Global
1 nterprises
Gaming Patents
and Automotive
Infotainment
Systems

Schools, Other
Public Sector
Institutions, and
Government
Agencies

Al, Robotics
Machine Learning
for Industrial
Automation,
Power Supplies,
and Energy
Management
Solutions

U
H
ol dbm

Internet Service
Providers

Application
Developers

Office Consumer
revenue is affected
mainly b{ (a) the

age of
customers who buy
one-time Office On-
Premises Software
Licenses with their
new devices and (b)
the continued shift

Networkin
Equipme

A&

Subscriptions.

afraln
CISCO

>

Sales of Microsoft 365
Subscriptions
(subscriber gets the most up-to-
date O/ﬂ(eqesktoP apps and
productivity tools--Word,
PowerPoint, Outlook, and Excel--
plus extra online storage, cloud-
connected features for real time
collaboration, software updates, and
right to share subscription with up

» to 5 persons)

services, including cloud-based
solutions that provide customers

of

array World Headquarters

EVP and Chief People Officer: EVP and Chief Marketing Officer:
Amy Coleman Takeshi Numoto
o
Operations

Regional Operations Centers (centers support operations in the regions, including customer contract and order processing,
illing, credit and collections, customer lifecycle operations, information processing, and vendor management and logistics)

_, Professional Services
<

Wellbeing and Occupational
Heagith and Safet

| Human Rights ]

Hybrid Work

| Global Real Estate ]

| Development and Learning ]

Financial Planning and Analysis|

Business Development and
Ventures

Talent Acquisition

Accounting and Reporting

[ People Analytics and Insights |

Digital Safet

¢ and operating in 120+ nations)

Strategic Partnerships

Business Development

Events

Ethics and Compliance

Immigration

Antitrust

| Philanthropy ]

IP Licensing

Labor Relations

P Licens‘mg?, Registration and
Entorcement

Products and Business for
Non-Profit Customers

Litigation Management

Ethics and Compliance

M12
(formerly Microsoft Ventures,
Microsoft’s high impact
corporate venture capital
whose mission is to be an
active, strategic partner during
astartup’s growth, typically
investin
Series A an

between
d D)

Media Buying
Communications and
Market Research

Di&itaI‘Direct Sales and
etail Partner Sales
(for all Microsoft products)

Intellectual Propes
(60,000+ U.S. apndrty

Redmond, WA = i -
s (125+ b A 1A"{/e"ca'sm\ . _ - iss‘Sé?j’;nAta(‘)‘%r(')?)‘ ‘"‘,52%%”9 Strategic || Technology [ [Cloud and Al Microsoft (2
S iingn Yo tene, Europeand e - @IS varde] | | issoneand | and )| oty | MRt
consultin o 2 North Dakota, Fort Lauderdale, Fast ,S g L
relevar L2l Florida, fecmond, Washington, v (Ireland, Romania) 30 @ Experiences Wi Microsoft
a global i - IV o and Devices / A Security

Engineering Groups (Microsoft develops most of ts products and
servicés internally in the following groups:

Datacenters (Datacenters coordinate and aggregate customer,
geo%raph\c, and application demand patterns, improving the

[
zation of computing, storage, and network resources)
Azure
Regions: 70+

Network Points off
Presence: 190+

Selected Personal | |8

BlackRock

Significant
Shareholders

Ex:

Blackrock Inc.
(7.96%)

Steve Ballmer
(4.40%)

(
disclosure and financial reporting

requirements under anti-bribéry
law)

Securities and Corporate

Governance Regulators

U.S. Securities and
chanqe Commission (SEC
regulation of offers and sales

securities, material event

requirements; recordkeepin:

= STATE
—= STREET

State Street
Corporation
(4.03%)

corporate accountability rules)

NASDAQ Global Select
Market

arket
(listing, maintenance and

IOI Nasdaq

Washington Secretary of
i State

(

Fidelity
Management
(2.83%)

)

Non-Volume Licenses of the
Windows Operating System

to S
(the OEMs pre-install the Windows
operating system on the personal
compuiting devices they sell)

Productivity and Business Processes ($120.8B)

Cloud ($106.3B)

More Personal Computing ($54.6B)

The Productivity and Business Processes segment consists of products and services
in Microsoft's portfolio of productivity, communication, and information services.

Ice

i) 6

hybrid server products

The Intelligent Cloud segment consists of Microsoft's public, private and

roducts ($95.2B)

and cloud services for businesses and developers.
loud Services ($98.4B)

Server Products an

—

indows

icrosoft technolos

The More Persona\_Compu;in%segment consists of products and services that put customers at the
center of the experience with .

indows, devices,
($17.3B (includes devices))

aming, and search

Microsoft 365 Commercial Products and Cloud Services ($87.88)

‘Azure (and Microsort Cloud Services)

<

Licenses of Office On-
Premises Software
(one-time license to install and
use desktop apps—Word,
PowerPoint, Outlook, and
Excel—on a particular device,
with no upgrades’

Distribution of Free
Outlook.com E-Mail

¢ Service
Licenses of Microsoft

Teams Cloud-Based Video
Collaboration Platform

&
<

Distribution of Free Linked
InAccounts and Sales of
Premium Subscriptions

The Windows operating system enables consistency of experience,

B Windows

A

Licenses of Dynamics
Business
Applications

A

Tech-Related
Professional Services

M Col;lfwduter -
lanufacturers =
Deloitte
Multinational YT
Original Dentsu Aegis
qupmen )| e
ManufEaI\c/‘tsu)rers SeM(es’g
((.ontrad -
Manufacturers, 2
and Low Volume
CPersor;al
omputer
dentsu AEGIS]
Manufacturers I
Cornerstone
Government
Affairs; CGCN
Group
Lenovo (lobbying services)
@LG
7z
SAMSUNG CORNERSTONE
TosHIBAf|L
Nsus Legal Service
SUS roviders
D e:l L (legal services)
o]
FUJITSU
AL
[Foxconn/Hon Hall General
(Foxconn pays

royalties to Microsoft
for Windows-related

SIDLEY

g

Geode Capital du
Management

(2.43%)
»\ Geode

’ Capital Management

Institutional

d
of Washington corporation law
shareholder, board and officer
governance / meetings, fiduciary
directors, executive management
document amendments, mergers

and acquisitions, and compliance /|
penalties for non-compliance)

enforcement
{qovernmg business entity
formation and dissolution,

duties of loyalty and care of

tties, financial reporting, charter

WASHINGTON
Secretary of State

Ownership:
75.69%

Business Overview:
ase TCroS0

an array of services,
solutions that provide
services, platforms, a
solution support and

deliver relevant online advertising.

S develops k
software, services, devices, and solutions that
deliver new value for customers. They (1) offer

Redmond, Washington-
and  supports

, including cloud-based
customers with software,
nd content, (2) provide
consulting. services, (3)

Their

&

A

Tech-Related

Professional
Services

Licenses of Cloud Services (including An

Learning Too\sg, Server Operating Systems and Database
Management

Developers; and Sales of Deployment/Consulting Services

oftware,

alytics, Al & Machine

Software Code Repository for

Labor Union
Representation and
Collective Bargaining
Services

Large
Enterprises

Azure and
Cloud

rvices
Customers

Consulting
E)straleglt‘
usiness)

Tech

Developers
and Service
Providers

8

\(
A |5

> Tect .
accenture manindra NS5

Cloud
Servers

Amaxra

Small and
Medium Size
Organizations

Government
Agencies

N Azure Orbital Collaboration
and Innovation Partnership
(partners receive access to Azure

engineering resources and space and
spectrum running on Azure)

Program Sales

(a volume license allows commercial customers
to install and run the Windows operating system

across many devices)

Windows Commercial Volume Licensing

Public Sector

Commercial
Enterprises

Institutions and

G42

(G42 runs its Al
applications and

" services on
Microsoft's Azure

cloud infrastructure;

it focuses on
accelerating Al
development and

for union mem!

will be streamlined and em;

lovee votes

and data providers)

beyond frontiers

n — - - 111 expanding cloud
Academic LarZ%e. All Customers Medium to Large Small to Medium Organizations Government and Cloud Solution Providers 1 1 ! jyﬁrasuuggure;
Institutions Or [_@nl tions (Micrasoft Customer} Organizations ((1 Value Co  simple, cost- Academ|c (program offers customers license Microsoft invested
A Agreements. (Mmgmmw effective 3-year cloud services and on- Organizations for cloud services plus value-added 1.5 billion in G42)
—3 Agreements. 3-year simplified, non- jces Agreements. non- premises software; and | Se s, services offered by their systems
E Volume licensing expiring purchase |fexpiring cldud services and | Sul ts: monthly or annuall perpetual on‘-q;:lrseér,n'fggs g integrator, managed services
program) agreement on-premises software) ubscriptions for web-based cloud services) licenses provider, or cloud reseller partner)
e —
Communicaé\' ns Workers of America gCWA Azure Orbital AIRBUS -
(less than 1% of employees are covered by collective bargaining agreement; S P: \ N ' INTELSAT. KRmTos P ™~ )
under a labor neutrality agreement, (1) Microsoft will remain neutral if Activision pace Partners - SPACEY @ Y
Blizzard employees seek 10 join a union, (2) employees may communicate with irion (Space operators, ' A : A €94 ThalesAlema
other employees and union representatives i’ a way that encourages ATION manufacturers, ] — SES KSAT B vlasatv‘ =i la
information s| gr\ngnand avoids business disruptions, and sf) hhe :otmé;frotceﬁs systems integrators, & OMNISPACE LOFT ORBITAL ho( IA XPLORE® opace
ershi ept confidential '

Microsoft 365 Commercial is a subscription-based, Al- gy i ‘Azure Is a set of doud services offering developers, IT professionals, and enterprises| | applications, and infornation across devices. patents licenses in products include operating  systems, cross-

powered platform gﬁenng a Su'tle fOf céoud-based productivity, H |\/||cr050ft 365 ﬂ ﬁ @ freedom to build, deploy, and manage applications from any platform or device. (DWIIE?IOWS 36[5 (o NI Wir&giows_OEM folndmv? I |T;atent chelnsing ' 13 dew‘ce productivity alnd collagoranon

ommunication and security tools for businesses. Az ‘Azure Al My oft Microsoft | esKiop gperating fers innovations to icensin mmercial >rograms to license manufacture of applications, server applications, ~business
= 5 5 ure ure icros ICrost system that is alsoa || enhance performance, # d - C e )

Office 365 Subscriptions ed On-Premise (ac ive loud computing platforn | (A platorm Mesh Fabric ou senice that || " producty,and - || iccameoice || P4 ecnsng Mc’j‘fgﬁ.pﬁéﬁ‘\‘é for Huawel and Xagmi FISH. || |sshionppications, “Gesidop 2nd server
(the Office 365 portion of Office 365 int[| Microsoft |[Microsoft ][ Copilot for that provides a wide range of services for | helping (enables (analtics enables users o |fcreativity; support hybrid] [windows g_emmg operating system, | | devices and cloud & P FISH &RICHARDSON management tools, software development tools‘
M hscptor || Securyand | Guteiten (™S, Cchamp |Vicrosoft 351! | .opicatanes g scce ke campuin rarsorm, oo colboraionn | cebnedtr | “ipennce o he || "ol dewsnap: || “ematimcors || Jndors | _ofernos) ____| el || I | EARE e T

(W | (integrated deon|| PIOCUCiVIY & communication editing ool Mirosoftapps) (|| [ machiorking torages At Ol 20, inigs o sohe. |spacea desaned | Acyenooang]] || Herce) © ™ | skt apoctore=|[ind i Vindovs) | * beender for, Windows loT 228 | covinaTon [ |enteriaiment consoles,cther mieligent

onerive | [|'2ganst attacks) | OB kesting platform) develop and scale new applications pressin etxgeérs) or hybrid work) antd ‘t‘)_us'\nes)s Windows Copilot Al 9 ool [[(Eaendeinovsndicolid \") \ Commercial devices, and related accessories.
or run existing ones in the cloud intelligence; y assistance, privac i D i i
] = 2 "/ features, and operafing Cg,%’ﬂﬁag?‘ Spe?caglzsean?eraung systems,| ¥ 4 Contracting
% i [T i ( AIBL\"eleT Edget e Microsoft Intelli ( Azure Orbital o Wi"ﬂﬂws oystem, ap tI\catmn,tus)er services for usef HUAWEI ___ GreenbergTraung
enables businesses to| extends Azure a ice o and Identity securil i x .
exéeng‘doud ﬁ‘nalgtic‘s managem?nt and| SCEEE%;E’EE&K;N lh?{ allows sale!\te(; e&jators = O Wi ‘:j ‘Iy1 Wind e in génvtiyceéjged ) & PERKINSCOiEe NASDAQ Stock S of Earnings
i i and other workloads to services to on- P [0 communicate wil elr Wind 365 indows Indows indows "
icrosoft 365 Consumer Products and Cloud Services ($7.48) theked eoftthe\rh R p‘remd\sesamﬁm- dg?gé:g‘é;”ﬁ%ﬂ;ﬁ% sgacecraié, downlml;hang uplink m Tindows LL = ) Eéchat? EI\I‘S%TH
Microsoft 365 Consumer is subscription service offering cloud--based personal M : © A 0 | ||network closer totheir] | cloud, and edge and governance) lata, and process the data in Devices L_oymbo: FLT |
productivity and creativity applications to consumers, including on-premises licenses. Bl Microsoft 365 mmm) Ua\ll Jof devices CITE 2 trecoi Ter P r— = —— o = Strateqi
Microsoft 365 Consumer || Mcrosof Copflot Pro I Office Other Office Servces reen olwarelhionuals oottt ety st vl Wndows e oot s podscte et srvices {4 G Partnerships Share Price
inti Subscriptions, Licensed On- One Drive Outlook com Server  Software  Products are <[ Microsoft server software applications _ . Sales of Windows- Search and News $476.12
(subscription service for individuals, rovides erihanced Al Premises loud " Storage for || (free waaock @ integrated into server infrastructure and include the server. platform, "database, Surface (including Copilot-+ PCs) Microsoft [ PC Accessories HoloLens i Based Personal isi 1211712025 Gross Margin:
business and governments who receive capabilities within Microsoft 365| (license (a% sold ((f lou S| org f 9 || service to send / v idd designed business intelligence, storage, Touchscreen-based PCs (gJuriace Laptop), (Surface headphones,| | (a mixed reality, augmented reality Computing Devices Advertising ross afg\n-
up-to-date Microsoft productviytools || apgs (fke Word, Excel and ™ | "as g one-time | || documents and les) | ee e Gl D& middleware _designed to " support BEEEMED manacement & operaiions, vitualizaiin, | || 1ot e et Pr s o) M Surface earbuds, and | [headset that projects digital content| P - $193.9

(Word, PowerPoint, Ouﬁook, ExceX), extral owerPoint) and other urchase, (b) anage calendars. software applications that run on the DEZEEMEED service-oriented  architecture  platform, and interactive whiteboards; Copilot+ PCs " omputer accessories)| Jinto the real world, allowing users to Gaming Hardware Yahoo! Earnings Per Share (68.8% Margin)

oni\ine st(|>r‘age, dﬁug-m{mect&d ile?tu;es li?'afgggnségg%smpgfél‘;y ﬁicgcheesrs u‘sn:éa\‘(l)iglﬁlnon % A store names / Windows Server operating system. (S security, & identity software. N dev'\Hces featthuré‘:N Al-powered caépab\\iﬂets; "\'ﬁé’% gig‘ ;‘ng“? (;?g&ﬁg%ﬁgﬁﬁgﬁ& (provision andf (Traihnf 12 Months):
for real-time collaboration, the lates ke ] numbers of i i i System Center ypically run the Windows operating system, Lk i monetization of 14.07 Operatin

usage limits for Al features, and SQL Server Windows Server Visual Studio ystem Cen p
(Rl T e R E D ) < early access to new ang (‘é’)mhpa“s‘enls OneDrive Cﬁ:{i‘{;;‘;" Outlook (relationaldatabase M N(cnterptise-dassiserve ]| B (altpolforisoftware (deployment, iz oo ceSore) e = aYﬁasgﬁéotr'eeghr?gr‘es) scarch Oﬁe”"gs]l Expenses: $65.4B
ital feat management system stores operating systems that levelopers, providing « i
Sipermena o urlzs E d|-($17BB) rgme?\ges da}tayas requested :)s_h?re ger\%\cea with ell geam?refj t§ y{é‘\te.dg mfrastructure& Gaming ($23.58) o th°°o FOrB/g[g Ar&nual
Inkeain g )y other software on same mul [Ip € users and provide iebug, and build code Y The Gam"n Unit rov"des a Variet Of entertaiﬂmeﬂt throu h a e ore 0 lviaend:

- - - - - computer or remote computer|| administrative control of across multiple monitorin; € _unit p Yy ) & XBOX

Linkedln, with 1.2 billion members, (1) connects the world's professionals to make them more productive and successful u<?rjg dlient-server model) - [| applications, data storage [|platforms & languages) software unique combination of game content, community, and cloud services. A @ X80, |° o : 9 Data and Al $3.64/share

and inform them of employment opportunities and (2) transforms the way companies hire, market, sell and learn. B SQL Server V?/ g g b‘ —— S’ ¢ Xbox Hardware and Xbox Xbox Game Xbox Cloud Gaming] [ Advertising Other v pen N%t1 I(Swlc%rrée:

. Monetized Solutions Talent Soluti Premium Subscripti Sales Soluti indows Serverfl Wy Visual Studiof~ System Center Content and Services Pass and Other | | (allows subscribers to (in game Cloud i (under 'a multi-year Market :

Free Services alent Solutions remium Subscriptions ales Solutions (Xbox contolen st A iream and play Xoox | | advertising in L Computing Capitalization:

(Ectntoe Marketing Soluti (provides insights for workforce planning and [| ~ (enables professionals to (helps companies = arty content, such as, | Subscriptions mes on various "ee.w.p%y Services ) . partnership that 3547 - Balance Sheet
s charge‘p larketing Solutions | | ools to hire, urture and develop talent; also || manage their professional strengthen customer Nuance and GitHub o Bl are e (subscription devices without needing fitles) _Strategic Partnerships be"%an in %0}19 (1 $3.54T (12/17/2025)
members ray | |[{heips,companes reach, | findudes Leatning Solutions, onlire courses to \denu%. grow their network, ships, empower third-party games and service and gaming [ %o nload or install < Icroson zure -
engageitn | (19505, 20CTUT Y] | help busnesses dose EED || e ona | [ st nan Niancalligihcare GitHib in-gare Content) e them) preferred doud Tojal hoses:

other members! - ! . alent through additional nd acquire new healthcare and enterprise Al solutions providins collaboration platform, software code hostin e . Users of Deskto i .

) sponsored content) demand skills) i senvices like premium search) opportunities) (Ieve\ fon assist care p & se(rv'\ce/ref)os\’torg for developers, including g @ XBOX ONE, garmeslibrary) > ¢ Direct-to-Consumer Sales of and Laptop i Serv\ceesnpfi‘owder o
team worklows, automate ngh-value BN g [|"Copit AL-powered Software cevelopment (G ) ACTIViSioN ) L Surface Tablets and 2-in.1s Poreana yideen AL (@) Trorees:
Dynamics Products and Cloud Services (47.38) dinical tasks, and automate um || ool used by 108 developers 4~ XBOX ® 9% lienss to deploy yees:
-~ - - - - — — knowledge for better decision makingNUANCE||  enterprises & 90% of Fortune 100)) GitHub caveaipos  VLEEHY | | caMEPASS | lcLoup caminG Free Offering of Microsoft Ccmfmters and penAl's models e,
Dynamics Products and Cloud Services provides cloud-based and on-premises business applications for financial t, -~ = Edge and Microsoft Bing ablets across Microsoft's 00 US and
enterprise resource planning, customer relationship management, supply chain management, and agentic Al, and other app Enterprise and Partner Services ($7.8B) Search and News Advertising ($13.98) Intarnet Search Services mstmg‘:‘ﬂssg&%es consumer a(;\dt Opreraﬁo'g:’i"“?l'u%"'ﬁgY-
et : . f T . - - - - - . J enterprise products, Sur
development platforms for small/mid-size businesses, large organizations, and divisions of global enterprises. Enterprise and Partner Services assists customers i developing, The Search and News Advertismg umit delivers relevant search, (supported by advertising) enterpises,an andp(g) \Rrocus d\s’t?ﬂ)%ig;mnr%dhct
namics 365 rketing: Sales: f N Business def)loymg, and managing Microsoft server solutions, Microsoft desktop | = native, and display advertising and information to a global audience. has committed $13 support,and 'C'(’msumng Equity: $343.5B
(inteligent, cloud-based | ¢apec b S ereate and || helps salesdeam Supply Chain: nance: ) solutions, and Nuance” conversational Al and ambient intelligent solutions - - - ; [ bilion i funding o senvices--89,000,
ERag’pc‘ﬁﬁ,{“’Pnoswfr'f\;ss ©execite marketing ca%;geni" @ﬁéﬁ%ﬁéﬁﬁa?ﬁ%ﬁ%ﬂ helps biisinesses aum‘?,’.‘;?edde%,?;nda. mg;ﬁﬁneegﬂggg'" along with providing training and  certification to developers and I 9 ® %[n agd Co 'ft ) (b"’kc“’?hf’ﬂcfdge ( .Mll(l?‘ﬂgSOﬂ News Microsoft penland ) Pﬂl)dud S&ka%tOVOOO: Cash Flow
, J 3 < 5 i i manage their O it i i ing, Microsoft's search engine, uilt on the Chromium anews engine that powers various Microsot i sales and marketing—
Pouer Automate; 4bs" [ manage leads, andtrack reSults. || _customef reltionsFips. suppl hains, somanagement and midsize rofessional M‘JSM'UO oft products - - mcorpogrates Copilot to Decome an Al engine, Edge is the default || services, inclu mr%_MSN Eom‘ Microsoft News app for HZ&;&E\;}ELX\?&@E%EE%S L . 0 ~2?‘?¢Gstake PBC 44,000, and genegra\
e e Field Service: Customer Service: including accounting an operations with E j Microsoft Partner!| Learning Experience luanc powered search experience that uses || web browser on Windows ws(?nd Andéo)\(% icrosoft Edgeband the !;lewgla%p in and Came Streaming pen Al roup B! administration—
Gliei) provides field service management, | [ provides tools for managing| ,g'f‘u'}';‘;%m financial cose, || Btimess Central, nterprise Network Industry Professional il e%ss(;stafnt = the\p #—l 1”Wan21j 5 ali,g e g;tr?evgha\”s huomx'aﬁselg\ Oa(cum LGB, Services O
h Microsoft ncluding step-by-step quides and'||'customer inquiries, cases, | B logistics. || FP&A, and cash and|| “an Al-powered gupport luti i o g)n"dl || macts Gs. PR and Cators it Iocalsa Microsoft Ni > Gamin o Used in Investing:
J Dynamics 365 | _remote ehpertassitance and support. taxmanagement. || ERP System. ervices , BN\ & NUANCE|| | ven create content) v and Android) g expertise to curate news) Icrosort News 9 WELETIAL Headquarters: ($72.68)
Video Gamers ‘ LCENSE AGREEMENT | v?edhmond, T -
= = - = Sales of Online/Digital, Click- ashington seC gL inanang:
o T ; o T v ,
Productivity 1Business gagen x:’decrﬁ Conferencing and ' Securhy, Infrastructure F Reliability Cloud émg.qme Enterprise ComPu"sr:giwDaar? and Management | | Operafing System 1 Ler@\% — l®Arcade  ®@mng ngh ;I:nd Agvgeﬁ'g G Diiven Advertising Services and ($51.7B)
2 Google Workspace} E! -y Communities o | & RedHat MANDIANT o Cloud G Tencent S Data Analytics; and Publisher |(& openalll Sales b¥ Re[i;ion: Financial Retums
‘ t o0 i zo0om bex. proofpoint. okta aws ¢ ET , w DYlL @ LG! poMeta 3 h ?EGDCEI:annads. Sales of /‘}Vd gp'ace on their pel US. - $144.5B
™M "H ' webex! | C = W ebsites .. Other Countries - Return on Equity:
| ORACLE slack YZ25* 1 4 palo Symantec. | |o%acie SAMSUN amazon ———————>»| Advertising $137.08 e
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$250B

Go

OpenAl_$250B _in_Azure Purchases.
cToDer, ~ UpenAT _ Commitel
purchasing $250B worth of
cloud services over an unspecified timeframe,
ensuring that Microsoft's Azure remains the
cloud platform for OpenAl's massive
loads. Microsoft integrates OpenAl's
models into its product line while OpenAl uses
Microsoft's specialized Al infrastructure to
train its models. While they committed to the
in Azure spending, Microsoft no
longer holds the right of first refusal to be

their sole cloud provider.

In
6 to
Microsoft Azure

penAl
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Data Activities Data Generation, Computing and Consumption Data Transmission
! UPSTREAM: DATA PRODUCTION Connecting Streams:
Data Transport
The Promise of Data. Many experts believe data (and particularly bi% data) hold the key to the Upstream to Midstream to Downstream
fUTure because of teir ability to reveal patterns and connections that significantly improve lives Round-Tri

from “secure self-driving cars to more" effective pharmaceutical treatments to’ more reliable Process. =~ Raw, unprocessed data will be

weather forecasts enabling farmers to get better yields or pre_dlctjn% drought conditions. To f : 3 individual's” device (whether acdtlng
understand how to harness the benefits of data, the starting' point is to understand what data alone or for a business or government entity) to a data
are, who generates data, and who collects data. center, private cloud or public cloud and back again as
Data Crea%ion. Data volumes have'sk%lrocketed.'From 2010 to 2020, the amount of data created, refined dart]a. dThls . cycﬁ e is Iessentlglly ha ré)unq;tn%
Captured, copled, and consumed in the world increased from 1.2 trillion glgabytes to 59 trillion pr(()jcesrs]., W gre ata is ?\l?]ctlvehy r?llne .S (lﬂx_a , refined,
gigabytes, an almost 5,000% rate of growth! IBM estimates there are 2.9 million emails sent o and ?I Ippe agalﬂ. b ﬁ c?ug the hroun -trip pr]p(cjess
every” second, 3/5 megabytes of data consumed by households dallg, 20 hours of video Data Transmission | typical occurﬁ,ln.t e blink o aﬂ eye, tletréilnspo_ﬂ o ﬁ\ta
uploaded to YouTube every minute, 24 petabytes of data processed per day b¥WGoogIe, and 73 f“’ms‘éEng"’m (as with any shipping process that’involves logistics) takes
Product_s ordered on Amazon per second. More data was generated in the last two years than in Itﬂme. T o D led i
he entire human history before that. The total amount of data created, captured, copied, and ata Transmission. d ata (called messages) will be
consumed globally is forecast to increase rapidly, reaching 180 zettabytes in 2025. We are SISl SSender to a recipient via:

swimming in'a world of data. . : ﬁ_lnternet, o .

Data Creators. Every individual, business, and government agency anywhere generates data: radio wave transmission.

W e e e
Gabyted 11 Sy 1 diabn Sl serverdFeon s mor o100 teaes INDIVIDUAL DATA BUSINESS DATA GOVERNMENT DATA
lata on Facebook daily, Every minute, users send 31 million messages and view 2.7 million

\éludiﬁ(t)iﬁ'ioSnmbayrtteg%\?%%?a(g)a{iI)?.Xample' fitness trackers, sensors, and Amazon Echo) produce 5 G E N E RATION G E N E RATIO N G E N E RATION

very business generates data (a) through its internal support functions (e.g., human
resources, procurement, legal, accounting, R&D, sales and marketing) that tends tobe similar
across all business sectors and (b) arising from operations that are unique to its business
sector (i.e., the products and Services the company sellsl, such as healthcare (health
insights, data on' the effectiveness of different "drug treatments, and improvements in
emergency room .careg], banking (customer account balances, and loan delinquencies),
enterfainment media ét e TV shows subscribers watched during peak viewing hours), retai

(customer profiles and purchase histories and habits), energy and utility industries (Sensors

indicating turbine and engine performance), construction (btiilding construction sequencing,

and subcontractor scheduling), and transportation (train conditions and fuel consumption)..

* Inthe US, the federal government is perhaps the most prolific generator of data, including
weather, employment, “and economic statistics, surveillance “footage of foreign troop
movements, the flight paths of asteroids and comets, the amount of government student

; Ioacns"outstandm ,andhdatéi og thle |r|1)C|dence of dlsgase. y

ata_Collection. . Although individuals, businesses and government agencies generate data for

themselves (original datg generation), each data tgenera?or.is involved%n collecting data from the BRO AD B AND /

other data generators, which itself is a form of dafa generation (secondary data ?eneratlon). For

example, a business will collect personal data from its customers in order to establish an online

banking account, the government will request data from a pharmaceutical company to determine

whether to grant approval for a new drug, and individuals will collect data from the government

or a business in order to initiate litigation:

» MIDSTREAM: DATA STORAGE & PROCESSING U L T RAN s M I SS I o N

. Storage, Once generated will be stored until.needed:

«  On disks embeddefistationaty ahd mobite 'Computing devices te. ., desktop and lapto - -
tcomputers, tablets, smar‘[phonyes, digital assis?ants,g wearablgs Watches, pand fitreesg CLOUD SERVICES Apple P'::h""s"')e‘(')"es Apple se"’";‘ |
rackers); X X X i . & iPhon cessories rating a 3 igital

* Indata centers operated by government agencies and business enterprises; or » Sclonatn |C|oud Q ne (o) ystems o Subscriptions

* In the cloud (i.e., mega-data centers opérated by cloud service providers). Surprl,sm%I]y, ang Storage for “olljos SearchAds || gArcade
only a small percentage of newly created data (2%) is kept. Nonetheless, in line with the oot iCloud &5
rapid growth” of the data volure, the installed base of storage capacity is forecast to & AirPods || macos ||| 4% 2 :
increase at a compound annual growth rate of 19.2%. L.'J Mac @Y @Fitness+

Computing_(i.e., Analyzing and Processing). Over 99% of collected data never gets used or & MacBook| |- tareri | [iPadOS %

analyzed. Despite this fremendous waste of data, data that are ultimately used will be processed

analy. p! ) — :
into more valuable products for their owners, such as: - watchOS 2 @ || ,&Music
bo, % @€ 2

¢ Individuals, a photo collection or recommended music playlist, healthy diet plan, or exercise (EEE isi 9 £
regime for indﬁ/]_duab; and ) B play y P ) (EEE ESe vision0S ﬁ ’%fk‘ﬂk Data Transmission to
»  Businesses, insights on how to increase productivity and reduce costs, when to repair (EEEEE . (G &News+ g idstream Sector ml
equipment, what"goods to produce (and the price to’sell them), or whether fraud may be . @ = & Vision Pro fople Carl
occurring. i o0 ple CarPlay \
Applications. gBi data is onl\{ as useful as the ability to read it. Therefore, data generators and & iPad HomePod @tve
coltectors need Tools to analyze and read the data. Businesses use tools to extract data from g 31@ ®
business systems and integrate it into a repository, such as a data warehouse. Once in the X éb ) é 2 e o ———————————
warehouse, the data can bé analyzed. Analytical tools range from spreadsheets with statistical . &
functions to_enterprise resourcé planning ‘systems (ERP()J, customer relations management EDGE

RN MRS 5 552, o CLOUD COMPUTING OFFICE COMPUTING  |COMPUT- |  PERSONAL COMPUTING

on);
At the edge i.e., at the location near where the data are generated);
* Inthe cloud (i.e., a data center operated by a cloud service provider, where over 30% of all

i ; | | BT . - .
o Er?yrec%r%%%ﬁigrelg?(éﬁg)é(b)zr)ve, Because the data landscape is more diﬂgersed than ever, O MlcrOSOft =. MlcrOSOft =. MlcrOSOft ING =. MICI‘OSOft

the modern organization requires IT solutions that capture and analyze data as they move

from “edge to Cqre to cloud. T IVvE
Artificial Intelligence. The phenomenon of artificial intelligence (Al) refers to the development and INTELLIGENT CLOUD PRODUCTIVITY AND BUSINESS PRODUCTIVITY AND BUSINESS m= Microsoft MORE PERSONAL COMPUTING

Oye ? tphuter sys%er(rj]s atrp]d algont?mfsdtf{att can, pen‘ormt %onﬂ)pl%x tﬁaﬁks typu:alld PROCESSES PROCESSES
requiting human intelligence. Today, the amount of data that is’ generated, by both humans an Azure and Goud Ofice i . ,
mgchinegs far outpaceéJ humans’ agl'lity to absorb, interpret, and_g make com I\{ex decisions based Servces Microsoft Commercal =. Microsoft 365 Liggnsed On- Office Microsoft Windows 0/5 == Windows Traefined Data
on that data. As a result, users of data are increasingly relying on Al for complex decision abric Ed E Midstream Sector
making. Specific aﬁpllcatlons of Al include expert systems, natural language processing, image ) o & e o] o e ge BB Windows 365 BB Windows 11
recognition, speech recognition, content generation, and machine vision. ) Azre Arc ' | '@ i T FEETEEERE
High-Performance Computing. Industry Standard servers have been the backbone for multi- ‘: e”“’ @a‘@ i Azure Edge Zones ovees
wz?fzm-mmlmﬂm—wgwm%l U L ,nCW|th the explosu%n ofh datgi the desire '%o Ia ply Al s?ﬂwatre and 1 .- oy I & y ’ EE Microsoft
algorithms to the data, high-performance computing has become essential for compute-intensive Co o T e Mg e e st ) ) -~ }
wgrkloads,_such as Al (|ngclug|ng machine Iea?nlnggand deep learning), data analyptlcs,dgraphlcs Sengr Software i e A icrosot Dyramics Ge-> Azure Stack ME Surface ELECTROMAGNETIC
and scientific computing, across hyperscale, cloud, enter%rlse public sector, and edge data il Windows Visual Consumer po |
centers. Increasingly, the modern server is equipped to handle”high-performance computing M Server Studio S B2 Microsoft 365 o ! (/N Canars  CALL'DUTY.
(HPC), ?rocessm data and performing complex calculations at_high sgceds. To put It intd . OneDe Ofe Throu%h Fdge Zones, (4) GAVEPASS o .pLé . SPECTRUM
perspective, a laptop or desktop with a3 GHz' processor can perform 3 billion calculations per o e = g Outookeom L= " _ Stack Edge, Microsoft P 7 @rishid
second. While that is much faster than any human can achieve, it é)ales in comparison to HPC ~ SQLServer  gemcenter ooy Moot Dyramics ﬁ%ﬁ;gﬁ?ﬁ%‘ﬂ;‘g, N @ | m 19810
solutions that can perform quadrillions of calculations per second. These HPC environments ConiguraionManager Linkedln in| P o pramise micho-data @  eox | Do TR ANSMISSION
incorporate a suite of products, including Al technologies to train algorithms on large data sets Nuance and O =~ ) ° a centers to reduce latency. cloup Gaming GAVESTLEOS |
that (2) learn patterns and make predictions or decisions without being explicitly programmed Gittub . g ) Search and. g B8 vicrosoft ©Xandr

p p g plicitly p usiness Dynamics 365 oot ens e Iy &

(machine learning) and (2) employ neural networks with multiple layers to handle’complex tasks GitHub NUANCE Applications Adbertisi ) Haverising > Bing ads

such as image recognition, naturallanguage processing, and speech recognition (deep learning).

DOWNSTREAM: DATA CONSUMPTION

Refined Data

Receipt and Consumption. Once refined data are received, government agencies, enterprises and Transmission to
mﬁmmm%rm_ e data in one or more forms. They can: g Dovinstream Sector ml
e let the data sit on their device unopened, ~

»  delete the data from their device (e.g., junk mail, remove duplicate images and media)

| SRR DATA USAGE THE SIZE OF DATA

e Store the data on the device, or Trynosﬁfiisesdio[r)maft%m
* work on the data, which restarts the data cycle of generation, processing, transmission, and Downstream Sector

(Restarts the

con Transmission CyclelEl)

sumption.
Internet UsePs. The global poPuIation is 7.9 biIIionlyeopre. There are over 5.47 billion active
~so they account for approximately 66% of the entire world’s gogulatlon. This also
means that 2.7 billion people have no internét access. Approximately 7.

illion people are
rnet
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Data Activities

1 UPSTREAM: DATA PRODUCTION

The Promise of Data. Many experts believe data (and

. . particularly bi% data) hold the key to the
fUTOre because of meir ability

I o reveal patterns and connections that significantly improve lives
from secure self-driving cars to more effective pharmaceutical treatments to” more reliable
weather forecasts enabling farmers to get better yields or pre_dlctm% drought conditions. To
understand how to harness the benefits™of data, the starting point is to understand what data
are, who %enerates data, and who collects data.

Data Credtion. Data volumes have skyrocketed. From 2010 to 2020, the amount of data created,

captured, copied, and consumed in the world increased from 1.2 trillion glgabytes to 59 trillion

gigabytes, an almost 5,000% rate of growth! IBM estimates there are 2.9 million emails sent
every’ second, 375 megabytes of data consume ouseholds dallg, 20 hours of video

uploaded to YouTube every minute, 24 petabytes of data processed per day b¥WGoogIe, and 73

Product_s ordered on Amazon per second. More data was generated in the last two years than in

he entire human history before that. The total amount of data created, captured; copied, an
consumed globally is forecast to increase rapidly, reaching 180 zettabytes in 2025. We are

swimming in'a world of data. .

Data Creators. Every individual, business, and government agency anywhere generates data:

* Each second of each day, individuals generate data. On Google alone, people submit 40,000
search queries per second, which amounts to 1.2 trillion searches yearlyl Each minute, 300
new hours of video show up on YouTube. That's why there are more than 1 billion
glqabytes (1 exabyte) of data on Google’s servers! People share more than 100 terabytes of

lata on Facebook daily, Every minute, users send 31 million messages and view 2.7 million

videos, Smart devices (for example, fitness trackers, sensors, and Amazon Echo) produce 5

EUIntI”IOh bytes of data daily. o .

very business generates data (a) through its internal suEpor’[ functions (e.g., human
resources, procurement, legal, accounting, R&D, sales and marketing) that tends tobe similar
across all business sectors and (b) arlsmﬂ] from operations that are unique to its business
sector (i.e., the products and services the company sells), such as healthcare (health
insights, data on' the effectiveness of different "drug treatments, and improvements in
emergency room .careg], banking (customer account balances, and loan delinquencies),
enterfainment media (the TV shows subscribers watched during peak viewing hours), retai
(customer profiles and purchase histories and habits), energy and utility industries (sensors
indicating turbine and en%ne performance), construction (btiilding construction sequencing,
and subcontractor scheduling), and transportation (train conditions and fuel consumption)..
In the U.S., the federal government is perhaps the most prolific generator of data, including
weather, employment, and economic statistics, surveillance “footage of foreign troop
movements, the flight paths of asteroids and comets, the amount of government student
loans outstandln% and data on the incidence of disease.
Data Collection. = Although individuals, businesses and ?ov_ernment agencies generate data for
themselves (original data generation), each data tgenera or is involved in collecting data from the
other data generators, which itself is a form of dafa generation (secondary data géneration). For
example, a business will collect personal data from its customers in order to establish an online
banking account, the government will request data from a pharmaceutical company to determine
whether to grant approval for a new drug, and individuals will collect data from the government
or a business in order to initiate litigation.

Data Generation, Computing and Consumption

l INDIVIDUAL DATA GENERATION

Individuals as Data Generators. People %enerate over five quintillion bytes of data each dar

connected cars, loT devices, and smartphone gaming and other apps)

via (1) web searches (5

mon each day], (2] uploading content such as photos, videos and messages on social media (e.g., 300 million
daily photo uploads), (3) email communications (294 billion emails per day), and (4) other means such as

——————————————

2 BUSINESS DATA GENERATION
Business Sectors. Businesses are among the largest data generators and processors. Every company generates
HEWE}Thro_ugﬁ its internal support functions that tends to be similar across all business sectors (e.g., HR data)
and (b) arising from its business operations that are unique to its business sector (i.e., the products and services
the company sells).

3

U.S. Government is Prolific Data Generator. The

patent applications,

GOVERNMENT DATA GENERATION

ﬁovernment (consisting of the federal, 50 state, and over 30,000
nd collector of data neededto provide for the safety and welfare of U.S.
citizens and matters of public interest, such as enforcing criminal and disclosure laws, evaluating trademark and
roviding national security and border control, administering voter registration and social

MIDSTREAM: DATA STORAGE & PROCESSING

desktop and laptop

On disks embeddétuo-r#ﬂ%‘ta |ocr?a9)e/ngﬁa e?ﬁggg?ﬁevﬁltl)?me?ﬂﬁhegd H%%Eggdfé’f by :
al /\%/atches, and fitness

tcomputers, tablets, smartphones, digital assistants, wearables
rackers); . . )
In data centers operated by government agencies and business enterprises; or »

In the cloud (i.e., mega-data centers operated by cloud service providers). Surprl,sm%I]y,
only a small percentage of newly created data (2%) is kept. Nonetheless, in line with the
rapid growth” of the data volure, the installed base of storage capacity is forecast to
increase at a compound annual growth rate of 19.2%.

Computing_(i.e., Analyzing and Processing). Over 99% of collected data never
analyzed. Despite this fremendous waste of data, data that are ultimately used will

nto g plebls BﬁB?b‘%llfé’&i%‘r‘?'BPY&%rr?rrﬁé'ﬁhe%qusic
regime for individuals; and ) . )

usinesses, insights on how to increase productivity and reduce costs, when to repair
equipment, what"goods to produce (and the price to’sell them), or whether fraud may be

oceurring.
Applications. “Big data is onl\{ as useful as the ability to read it. Therefore, data generators and
tﬁ%m ed tools to analyze and read the data. Businesses use tools to exfract data from
business systems and integrate it into a repository, such as a data warehouse. Once in the
warehouse, the data can bé analyzed. Analytical tools range from spreadsheets with statistical
functions to_enterprise resourcé planning ‘systems (ERP()J, customer relations management

gets used or
e processed

playlist, healthy diet plan, or exercise

.

Erograms (CRM) |payroll tools, and operational systems.
dgeto Core to'Lloud. T{he aéaapllcatlon Gan glocateﬂ: .
eHre—-on the same comsu ing device Where the data are stored);
. IOn—r%remlses (ie., in a data center maintained by an enterprise at a central or core
ocation);
«  Atthe edge

i.e., at the location near where the data are generated);

In the cloud (i.e., a data center operated by a cloud service provider, where over 30% of all

stored data is, uploaded); or . .

Any combination of the above, Because the data landscape is more dispersed than ever,

the modern organization requires IT solutions that capture and analyze data as they move

. from “edge to Core to cloud. o

Artificial Intelligence. The phenomenon of artificial intelligence (Al) refers to the development and
0 omputer systems and algorithms that can’ perform complex tasks typicall

requifing human intelligence. quag, the amount of data that |sdgenerated, bly both humans and

machin€s, far outpaces humans’ ability to absorb, interpret, and’make complex decisions based

on that data, As'a result, users of data are increasingly relying on Al for complex decision

making. Specific aﬁpllcatlons of Al include expert systems, natural language processing, image

recognition, speech recognition, content generation, and machine vision:

High-Performance Computing. Industry Standard servers have been the backbone for multi-
mc’m,m-mmlmﬂm—wgwm%, with the explosion of data the desire to apply Al software and
algorithms to the data, high-performance computing has become essential for compute-intensive

workloads, such as Al (including machine learning"and deep learning), data analytlcs,dgraphlcs
and scientific computing, across hyperscale, cloud, enter%rlse public sector, and edge data
centers. Increasingly, the modern server is equipped to handle”high-performance computing

, Egrocessm ata and performing complex calculations at_high sgceds. To put 1t into
perspective, a laptop or desktop with a3 GHz processor can perform 3 billion calculations per
second. While that is much faster than any human can achieve, it é)ales in comparison to HPC
solutions that can perform quadrillions of calculations per second. These HPC environments
incorporate a suite of products, including Al technologies to train algorithms on large data sets
that ﬁz) learn patterns and make predictions or deciSions without belng explicitly programmed
(machine learning) and (2) employ neural networks with multiple layers to handle’complex tasks
such as image recognition, naturallanguage processing, and speech recognition (deep learning).

Photos, Videos Internet Data 1 ice- ifi security benefits, tracking census data, and forecasting weather.
(Family, baby, friends, wedding, family[| Personal Health Data || rowser web searchl CSONSL('PET  Auto Data Internal Support Data. Internal support data that are® Product _and Service-Specific_Data. b Product and Yy g g i
reunions, vacations, holidays, and (Blood pressure data, history (porn, pending (Driving history, traffic Simiar from one organization to another include_human I = 10 a business sector Agr_lculture_ Justice .
other special o'ccasions)’ s(ljejep‘,#e?n raé(‘-z dg[?, q amazon.com, ata _vm\atlon/t:jckq s, au(}o resources, environmental, health and safety, financial y and relate to the goods and services made and sold by Meat inspections, farm subsidies, low-income food assistance; Law/drug enforcement, antitrust reviews, prison management;
medical history, blood test - i insurance, driving video : indi ¥ i il i e |
e o eiong st | JouTube, and (Slsesnl(%;'egagrfgogélgg foataes sEeed_datg,vemde performarice, customer relations, periodic sales, theI a company's uperadt\ons ge- ., film anddTVtPTOdl,JCtl‘Qﬂ, Commerce l Labor )

Food/Beverage Data health insurance, height, |{ websies vished), and services, D and other information, | ff company's annual plan and "budget, contract!natural gas and petroleum products pipeline Census, exports, IP, weather, climate (Wage/hour and injury reports, discrimination/labor complaints
i(Fododlf)urchases,foo Ipreierer_\ces weight account passwords, [|product and service  accident history, gas management, and supply chain and procurement data. | transportation, credit card payments processing, airline rmiaioE
food allergies, grocery lists, recipes purchase history) complaints property value)| M Because of these similarities, companies are able tolﬂl ht reservations, plant-based protein production, cold Spectrum allocation broadcest enses, complaints Museums

Commumications E—— - e Do self_et:ct from Sel'vera‘ commur;r\ uﬁel‘j or standa(dfbusinessl ‘ro Ie‘d sl}alnless steel sheet pr?d;Jctlog, data from a —J%WL)_ Museum collection, preservation, and research data
i At Entertainment software applications to effectively manage information I legal discovery —process, ~etc.). Fomegrown or onsumer Froduct saety . Postal
(Text messages, emails, phone call | (Bank account, tax return, ||~ (Music, writings, D gt‘gasncfg“gr/ivéﬂg#;lﬂg& and produce the information, results, and insights y customized applications may be required fo_manage Safety standards, complaint tracking, research, investigations Routes, addresses, postal codes, rates, vehicle fleet data
data, voice mail cash deposits, credit score, dravings) ata 3 . i i 1 —_ —_—
investment portfolo, 9 (TV viewing and required to manage the business effectively. and process forms of product and service-specific data. Defense -

Personal/Legal Data budgets, home & auto loan: TocatoniDat streaming history, H g{?me D‘aha " - _ Military forces, intelligence, defense systems, weapons; Biomedical h di Public Heatlth fo0d. d d medical
e o W s ot ] focatondats | Wiecrng  Ntone s secyd) [ MemalHuman Fesources 1 [ ity Service (ces, Bt Teeon Vet e | (Banedial e, dsese poon o g 1 medd
certiams ecfn“g'gp”rmiféﬁ’s‘%ms passuords, et card dte}‘gccke\%e?nﬂg\?erﬁe"r'v‘tl g S%Ohing %Ve)"t Va‘uhedrﬁghrgglndgi?glc joning, — e'rggQoggﬁngastfeigcg()\wrggﬁggg"g&eg@ e e Account information, consumption data, payment histor Sponsored universities, low-income district aid, student loans oA Securt

) 3 , 3 and concerts; ! _ 3 e E—
arrest/conviction history) ackin insurance) Internal Sales 1 (Machine erforggrrv]ceer%‘aIr;ccji%lSturtliﬁ‘zsation downtime) Election Tax ID numbers, retirement, disability and survivor benefits
Illustrations (Sales (tja\g, st‘ock;'ke ing units, cuslomks[(juties, customer lists, | L pLCapacilyy J (Voter data, campaign fundraising and reports) o
ro=n | trade dlassifications, pricing, marketing programs) __| Financial Services (Banking and Insurance) Ener Arms control, diplomatic missions, foreign aid, human rights
o 000 Ob a W 1| (Checking accounts, credit history, \oag data, credit cards data) Research, nuclear stockpile, wh%Yesa\e energy transmission
- /-\ (Death, serious injury reports, days away from work) 1 Building and Construction Environmental Protection o Transportation
= I~ 0 / Q . (m " e 1 (Housing demand data, homeowner profiles, blueprints) Permits, pollution levels, superfund clean-up, investigations! (S\atlstlcs,igﬁgesl rga\uar,ef\aee}veec‘ggr%rgr){i/\:ﬂcgir;‘s[g%rlyrggsﬂgaﬂons,
P — (Financial performance, debt, cash, tax and accounting positions, | | Defense - - _Ho_me\and Secun’ty —
I Grocery Receipt | Boarding Pass Credit Score Fmgeﬁmts Vehicle Registration mveslmen\T, budge:/;nnual\ E\Ca;, audit reports | (Inteligence, surveillance, weapons performance) Disaster aid, \mmlgratlonleansgon secirity, border control Public colrpeaﬁilrjergog%,%?gévféeeg\gﬂ/%ﬁ%gdi\y trader
= nternal Sul ain - ousin regulation, bank examinations, depositor insurance, prohibited part
2= e (Sourcing, logistics, inven o?yy\evels, warehousing) 1 By Tran?cﬁtaﬂon Statistics, mortgages, h(%sin assistance; 9Nt tax collections, Treaaury Securties, stagstics) - o
rY @ ° ~ 1 (Navigation, traffic, repair and maintenance logs, weather data) e Vet
Interior leterans
D / = = (Producltn}%I;Qgelsg?r\%%egﬁgnjagga&)tye,vlggggjleg}ecords) 1 . Health . | Indian affair, wildife, national parks/monuments, mining leases| Healthcare, rehabilitation, disability benefits, and burial data)
1 {Patient diagnoses, medical records, drug diinica trial data) Mission Critical Data Requires the Highest Level of Security. Whereas individuals tend to generate data that are
I Blood Pressure Reading [l Sex Offender Registry Team Photo Fitness Data [l Voter Registration (Data centers, b _Intem:ﬁl Tech - / Sodcial Media <., , off-the-shelf” applications will do for most types of
Y ata centers, business software application licenses / 1 9 i 4 . ] ti \f an individual | dat B " ted. but that's about as f it ti
? (Analytics, user insights, algorithms, advertising records) personal computing.  If an individual loses data, a nuisance is created, but that's about as far as it goes (except in
Who Collects Individual Data (am! Why) S L_subscriptions, [T nfrastructure and devices, doud computing) | 1 = the case of identity'and financial theft). As a result, individuals do not regard data security as high a priority as does
Government Businesses (Regultory lings, | \?E?mal Lg%_a\\ wansactional due | 1 (Education, ood eng‘ghye{em‘g‘Sotry\e;miessmal - g?ve(nmendt. By contrast, the ‘glqvelgnmenrt and the people w}ao work for |t|afre fal11r flung and generate %ast amounts
n " iegulatory filings, lawsuit Tilings and discovery, transactional due q 3 3 " i .
Raise Revenue Address Disputes Develop Products/Advertisin Buid O s g e ey ransact Cntertainmént, Consumer staples, cloud computing/storage) ? unique ( atfa requiring specialized appl |cat\c>n?1 | ecause data are vital for the government to perform its core
(Tax returns | co\l.ecw;ns, (Workplace, road ﬁcndltlons], S A oS Relationship: Who Collects Busi ! Data (and Why)? uncions s focks on secre irolnllpuznglis o:er\;éemmg. t Data (and Why)?
unding allocations| Zoning, lawsuits, discovery pricing strategy, diagnosis, research) || (Friendships and 0 Collects Business Data (an y)? 0 Collects Government Data (an y)?
Fo— - - 5 ial Rier - —
Make Determme‘mons Pro({lde Dfomestlcl Security || Handle Disputes Hacking Orde social Government Covernment Businesses " Tndviduals
rofessional aw enforcement, crime N B N o T
licepses/certiications, sex ||  prevention, terrorit tracking, | (L6 gi‘s"cf)ev‘;dm)gs (Ransom) Suppli Raise Revenue Address Disputes Develop Process Build Collect Intra-Government Data Forecast Business | | Provide Cloud-Based Build
offender regisry, uoter investigatons, backgroun ] Restodking Handle (Tax returns, withholdings) || Submit Govt. Reports Products/Advertising || Payments |f| o\ Buld . (Hearings/investigations, subpoenas, policy making, ||| (Economic, consumption | L_Business Software ||| Relationships
reglstrﬁll?n, TVensIicensey | ERGCChS; secu[htycearances, Build Employment Relationships Disputes. ———————— || (Consumer preferences, pricing || (Credit, charge, ejah‘ons r"ps Budgeting, funding allocation to states/localities) and price data and trends) Job search
vehicle surveillance) : (Legal proceedings| Provide Domestic Securit strategy, research debit) (Job search, =
- (Application, drug tests, background checks) and discovery) (Law enforcement, crime prevention, lerro¥isl tracking, personal investing) Establish i Submit
Protect Environment and Consumers Submit Government Reports security clearances, surveillance) Handle Disputes Order ~ Collect Inter-Government Data Relationships Order Supplies G Bl t Gatheri
(Product investigations, clinical drug trials, environmental and ezl dings, di Supplies (Foreign government data collections from homeland (Restocking) overnmen
consumer product safety regulation) (Taxes, legal reporting, subpoena response) Protect Environment, Consumers, Public Health ol proceedings, drcove government—confirm compliance with treaties, trade Registration Reports Handle
Ensure Public Health Alocate Process Card S (Brodlct Investlgczli)tgnfn/;e{cgpgalf!ln;c;g?ynggt&g{sibggvvwmnmema\ Build Business Relationships D"i‘sa;l?tlgs and defense agreements with allies, hacking, terrorism, Handle Process Card (Iiaxes 'reIMTjS' Disputes
VBeer e ahin Senvi (Registration, due diligence, credit evaluation) | [l eqal i national sec e of foreign government: Disputes Payments inancial an (P o e e
( 3 pment, drug ervices © o — (Legal proceedings| L | lat (Legal pr ot
allocations, public alerts, ~ | |( hts & (Credit, charge, debit Py Y Make Determinations - and discovery) and officials, understand military and weapons (Discovery, legal ||~ (Credit, charge, reguiatory and discovery)
research, product recalls) | | der rocessin (Approvals, licenses, permits, and registrations Submit Government Reports/Taxes capability) proceedings) || debit processing) reporting)
ENTERPRISE COMPUTING PERSONAL COMPUTING
——
CLOUD COMPUTING OFFICE COMPUTING 14" EDGE COMPUTING 16°  PERSONAL 18" PERSONAL COMPUTING ON DEVICE
4 Public 5 Private 6 Hybrid and Multi-Cloud 8 Data Center 9 On Work Device COMPUTING IN
! ! v i i ing i i THE CLOUD Personal ing i i i i
p . . . . . X L Edge computing is the practice of ersonal computing is the act of processing, analyzing, and storing
‘ . X 1 While a public cloud encompasses | Hybrid Cloud. Most companies move into [f The data center centralizes a business enterprise’s shared | Sn work device computin - ing, p[;ocess‘mg, When a customer uses a cloud- computing device (i.e:, a device” designed for
Igfnpu%?r?ghcrecs‘gﬁ?cesls agsflggg\/icgzlmfrastructure, platforms, software, mynlm'rmrementa\ly, putting some of J IT operations tor the purpose of smr\ng, backing up andI analyzing and storing dats I and anayzinﬁ data near the dlient [ based  application (e.g., . a only one person to use at a tinte). Althotigh computing is often done.
i 1

ée , servers, —consumer andlcloud service provider over thelscale private cloud to
usiness applications, and storage) j public internet to anyone who wants | experience before taking the
offered by a cloud service provider to buy them, i
over the public Internet to anyone lare offered

Cloud service _providers (typicall

only select users (such as U.S. store sensitive financial
as Amazon Web Services, A\'Et)habet'slnot the general public.
Google Cloud, and Microso

rovide their infrastructure (laa$ oi
nfrastructure as a Service), theirlargest

or of the

uyers of private cloud !

free (for a minimal level of service),

for a fixed fee, or on an on-demand 'the  cloud, modernize  their use more than

deployed faster than an enterprise’s
own on-premises infrastructures and |
with an  almost infinitely scalable
platform.

tools and systems to

U.S. Cabinet Departments
Health and Human Services, Veteran
ffairs, Commerce, Energy, Homeland
Security, Defense, Treasury, lustice)

and storage services offered b){ha their workloads on a public cloud or small-

ervate cloud services relying on their own data centers to
e i rnet (or Fhandle the buk of their workloads.
who wants to use or purchase them. jover a private internal network) to | Others more committed to the cloud may
or customer
one of the Big Tech companies, such " Customs and Border Protection), ¥ information on a private cloud and use the
D Ipublic cloud to run their enterprise
Azure) | Government _Private _Cloud. The | resource planning applications. In either
scenario, these companies are operating

jsensitive workloads securely into y Multi-Cloud. In a multi-cloud environment,

basis, allowing customers to payltechnology, ‘and save time and!platform that each delivers a specific

Finteroperability 1ssues are available from
1 companies such as IBM and Accenture.

recovering, managing, processing, and disseminating data

on a personal computing  (i.e., where

components” include servers, storage systems, networking | >
infragtructure such as hubs, sw‘\tc%es,y routers, brid esg,I itnri“%zt;pgle'fﬁgl?n;poiée“‘g
gateways, multiplexers, transceivers, and information cloudﬁ
Security elements such as firewalls, VPN gateways, andl s actioyns can be
intrusion detection systems), (c) support infrastructure (i.e.,j gone entirely within  the
equipment contributing to securel\[/ sustaining the héghest it work device Y
ity possible—99.671%- 1 .

SEervers, processors,

est use of them.

maintain the IT and infrastructure equw{:ment on a 24/71
basis. Because they house the organization's most criticaly
asset (data), data centers are crucial for daily operations
and business continuity of an enterprise and are viewed as

phones/land lines, printers, cop:
achines, and virtual maching|
ear and tools—keyboard, video,

one cloud

Storage Arrays

Net App)
Primar

deal wit Data, and Unstructured Data Storage;

Networking Equipment
(Wired and Wireless local area network

Business Applications

LAN)—WIFI access points, -
) Software Categories

ide area network (WAN: Accountin

-

7 Cloud Computing Services

witches, routers, sensors, and related software; and software-define«
u_l:l

" B\Ihn%! Busines:
ntelligence/Data _Visualization|

e data is generated,

auge the [f and applications. "It consists of (a) building or facility largel 4e.:ce 'sich as a desktop. M such a  personal . computin
p?unge, while er_wou?h to house energy-consuming IT equlpmen¥ " 21 [aptop, tablet, 8} device) instepad of in acentrgilize
climate-controlled environment, (b) equipment and sof"tyvarel smarﬁihone 'A\thcugh data-processing  warehouse. At

to run IT operations and store data and applications (“core compuing is mostly done J the edge of any network, there

are opportunities for positioning
and data
storage arrays as close as
gosm le to those who can make

Where a
business enterprise can reduce

communication over a network).
A network designed to be used at
the edge leverages this minimal
distance to expedite service and

security. Edge computing takes
some pressure off data centers
by processing and storing data at
a'local server or device level.

laaS
(Servers and Storage, Networking Firewalls
Data Center Physical Plarit/Building

Saa$ PaaS
(Cloud Hosted Applications; | (| p! Tools, Database
See Below) Business Analytics, Operating Systems)

ot . Business Messaging, Busines: . calendars, mail, documents,
12 Data Center Applications Categories Process. ) %hutomation] 15 Edge C €Books, games)
ddleware RO\" ‘rac M n ustomel v e
i Open application programming interface software] elationship lanagement, 3 Vil
, Security, A br\%es an poggratmg 9 system and  the{ | App Developers ocument - Storage, ~ Electroni Devices (Email, PrOducFIVItg/ocuments,

s) pplicatioris running on it) [idobe Systems,

Apache, Cisco

i Cloud Service Providers
(Alibaba Cloud Computing, Amazon Web Services, Microsoft Azure, Google Cloud, Oracle Cloud Infrastructure)

Big Data, Machine Learning, Al (Algorithms) SEEs S

Servers, Oracle,

E\gnatures Enterprise Resource]
lannin
‘olume E-Commerce / Paymen

Rutomation, Payroll, Productivity

storage

roviders
ervices,
Platform,

in the hybrid cloud--a mixed computing, | System _availability and reliabi i i
cloud-based platforms (PaaS oryservices. ~These services enable | stora e,yand services environmempma e 9y9.995% avai\ab){lity) such as " uninterruptible POWEr 194" Computing Devices g;eectrglnsstanceg,einthe iggggﬂaﬁ)f fj’,ﬁﬂﬁgﬂ‘e
Platform as a_ Service), theirlgovernment agencies (andlu of on-premises computing, private JJ sources, environmental control systems, and physical —u— constant it can gim’mize Iatency provider
applications SSaaS or Software as a' contractors supporting the = US cl[:)ud, and public cloud services, with JJ security systems, and (d) operations staff to monitor_and Stationary (ie lag delays g%’

Service), and/or storage services for Igovernment) o move more I orchestration among them. i i ,,%?ﬁstgﬁms thin clients, “}12[55' om!

les that

document " storage application
such as Dropbox?
is allotted a certain amount of

server known as "the public
cloud.”  These seW?%l’E
owned

Though small by comparison,

application. After the customer
installs the Dropbox app on a
Fersona\ computing device, any
i

locally on the device will be

, the customer
computer.

space in an online ffdifferentiated

by cloud service
Ze. ., Amazon Web

ogle Cloud
and Microsoft Azure). fjcost spectrum
s like Dropbox also
as a cloud service
for users of its

the’ customer stores

through applications hosted in the
processing actions can be done entirel !
Personal computers fall info several categories,
ir i laptops,
smartphones, and tablets. A desktop computer is designed for d\
use and is seldom moved. IS €ssentiar components consist of
external parts such as a keyboard, a mouse, and a monitor and
internal parts, including the central processor (the brain), mem
and storage. Desktog i

el

by their size:

and

within the

desktop  computers,

or carryin

S53Tm

ublic ‘cloud, many data
ersonal

lesk

a
b

ory,
computers are on the expensive end of the
nd to be more powerful than their smaller
relatives, can run a variety of applications, and can be enhanced
with additional storage drives and memory. A laptop, or notebook, is
portable and designed to fold up like a noteBOOK T i

storage. It includes a built-in screen, keyboard, and pointing device
(instead of a mouse). Laptops can run'most software applications,
and are more expensive than tablets and smartphones, but they are
not customizable or upgradable. A tablet is a portable computer
consisting of a touch-sensitive screeM mounted on a plastic frame
with a small computer components inside.

and

It has no physical

Cloud %glications

File Sharing

Cloud Storage

Wearables (Smart watches,
fitness trackers, VR headsets,

(Photos, music, contacts,

al Assistants
azon Alexa

Expense Reports, HI?
s,

Management, _ Marketing

Managemen{.

Edge Computing Servers

Licensors to OEMs For Interal Use

Original Equipment Manufacturers

Acer, Apple, Asus, Dell

only per usage for the centraljresources while meeting critical j application. Governments and enterprises [ top priorities. There are 7+ million data centers worldwide. | [104s¢ virtua : keyboard or pointing device, but_a software-based keyboard
processing unit  (CPU) ~ cycles, mission needs. ~Microsof Az'ure,lugep multiple cloud vendors so the‘; can [ Due to the public cloud, modern data center infrastructures | Oa,ﬁg“j'fes;) o gg;%ﬁtiggvajg?ks Esysssgﬁ% ggae ;c;pl;:g”.t?f tthhee eﬂg?gg:f%’fg ap{)ears on-scrpeen wﬁen needed. Though convenient beca){Jse of
storage, = or ~ bandwidth “they’one of a handful of authorized® choose 'IT ~services from various | have evolved from on-premises physical servers to - applications and computing power [ changes to these files in one Jtheir portabilty, tablets have limited memory and storage and can
consume. Cloud services give userSlprivate cloud service providers to I companies to (a) avoid being locked in to J virtualized platforms = that support "applications ~ and 1 Mobile away from the centralized network [ place updates are JJrun desktop computer applications. A smartphone is a mobile phone
;’ihccess to c}c])m%utmg }oos \n’/1|th‘uut‘|dhet govertnmer]t, %%eratestqver ZTOh0| one Vindmhthat might raise hpriCbES' (b) [f workloads across multi-cloud environments. 1 Eh%%tggandigmgé‘m' smart | &Y running workioads at, its automatically mirrored ffthat hasda Louch-sens‘\tive screen an dcan Tn applications el.)g.,
the  overhea o ysical ‘data centers in 34 countries. The 'use what they perceive as the best-in- - extremes. In technical terms, it is f|everywhere. By synchronizing fJmusic and photo organizers, games, and a navigation program) but
g]:géiségl#c%l\;ﬁ‘s armeadcll?iﬁidstesresrvtlﬁ::ﬁgwpc?zﬁya %Er’]‘ég’ abcllfgijg etoglggg: glea:/?cecag?gv'!'ég H%rﬂ dian gpa{ﬁ:)c:e‘arreﬂﬁgg "0 Data Center Equipment Categories : App|§%g|§g}§§3£|?ess WP refterreg to as 2 ‘gistrjybutecgh \Tt R{onOf files locally and otr;]line, lacks power and is riot customizable.
d , ! Prers o, Lenovo, LG, Sameun network  architecture” ~ that fithe customer can access these P 1€ i Devi

%ﬁloacdesnter?unwheaeoudcustggsircseIfeﬁ}:e y%ﬁg \I)cc;tiépg of?rﬁs‘f%i%l; mt.fcloijd. tsl}prage, data analy‘tlcsthor Standard,  high-performance  computing) | Device Makers [ 1 9| () enables mobile computing for files anywhere and share them 19 f puting

¢ g L - artificial intelligence, or (c) ensure they | Eppiications, mission critcal, web, database, media| (Arista Networs, = = data  produced locally.” By fwith others more easily. n
providers assume responsibility forIdata centers that host secret data I have a backup in the event of an outage [ | knd email sérvers sco Systems, i || || Mobile Device Makers contrast massive amounts of Devices Selected Makers
all thardware agd |nfr.zéstrugt.u[]e|fcl)r '}.h% US. government are a} ahcloud Semcﬁ provider. The dg}unsige L Securly frewaly) ]| CehTecnobges, (Motorola, Oppo, Xiaomi) centralized data often mean more Integrated Manufacturers
maintenance  an rovide high- ' classified. of this approach is “interoperability"— L oecurity (Firewalls) _____I| Edreme Networks, - 3 risk, increased time spent sortin 17 H _ _ Apple, Amazon,
bandwidth ‘getwork ionnec}]\llt_ tol lie, nlot have having a platform or process Application Delivery Controllers ity ! >ggg'9"a%B§V‘CGFE]g§§“ pell || through less helpful Riata i the (Cloud Froviders TabGlEtS C AlhabgtBGoo\e Microsoft
ensure rapid access to applications | : lin place to intégrate various clou (Load Balancer) Networks, Lenovo, || | Tologies ’ aming Consoles
and data. Public clouds can also be | TOP Gm’er'g’l"‘set';t"g?;‘d Services | Services into usable format —but man iaosaisenere, | Sﬁ';,"‘%‘é)ﬁn‘?ﬁa}'mm' Sharp ﬂgg‘;ieﬁeir;t\/eersmo]remclti)nude,mgpgrisg PlayStation, Xbox Operating System Developers

Edge Data Center

loT Hardware/Connected Home|
Products

Navigation and Location
Services

=3 Technologies, Fujitsu, HP,
’ Huawe?, Lenovjo, LG,
Samsung, Sharp, Sony,
@ Toshiba, Xiaomi
Key Applications

DOWNSTREAM: DATA CONSUMPTION

Receipt and Consumption. Once refined data are received, government agencies, enterprises and
mﬁmmm%rm_ e data in one or more forms. They can:
e let the data sit on their device unopened,

delete the data from their device (e.g., junk mail, remove duplicate images and media)
consume it, and then:

. Delete the data, or
Store the data on the device, or

work on tthe data, which restarts the data cycle of generation, processing, transmission, and
consumption.
Internet UsePs. The global poPuIation is 7.9 biIIionlyeopre. There are over 5.47 billion active
~so they account for approximately 66% of the entire world’s gogul_atlon. This also
means that 2.7 billion people have no internét access. Approximately 7.5 billion people atre
me

.
.

.

21 DATA USAGE

Mobile Data. Mobile data (also called “wireless” or “cellular” data) is the distribution of digital data
ireless network and is how a person gets online when they are not on a wired or & wireless
Wi-Fi ‘connection. It is an invisible connection usually to a satellite or a nearby cell tower that allows
eople to visit websites and use apps on their mobile device.
obile is not Wi-Fi. Data transmission by mobile is fund lly different from Wi-Fi. With Wi-Fi, there is
T data_connection (cable, fiber, or et‘hemetg to a local hub or modem and then to a Wi-Fi router for
transmission. The transmission signal is localized (say, in a house or cafe) and only available if the user
is within close range (say 100 feet or 30 meters) of the router itself. Mobile or cell phone data, by
contrast, does not require the user to be tethered to a local router.
Mobile Data Consumption. Most often, mobile data is used up in one of three ways:
Tﬂm&?ﬁect messages all use mobile data. Emails with high-resolution
will take a lot of data, while a short text saying “I'm here” won't take much at all.
(2) Web browsing or surfing the Web on mobile devices takes up a lot of data because webpages tend to
have large images or videos. But a lot of this browsing data is used up by ads and unseen trackers.
Blocking this data not only removes unwanted clutter, but also can save phone data.
(3) Apps are likely the biggest data. Any app that needs to connect to the Web to update, refresh, or
download will use’cell data, including all’social media and streaming apps (e.g., Facebook, X (formerly
Twitter), Spotify, and Netflix) will quietly eat up your data.

photos attached

1
1
1
1
1
1
1
1
Softvare, Hioso | KR
1
1
1
1
1
1
1
1

Real-time Data Collection | | Sehneider lectic) || | byt rement and Supply Cha

Cloud Hosted Applications P | mization Management, Purchase’ Order
(Al and machine learning, altered and virtual reality, application mlegralion, application J)rogrammm A ersonal ind Inventory ) Selected Makers
interface (API) management, blockchain, computing, containers/Kubernetes, "content delivery, cos PP ApPllCat\Ons Data Storage, Management, Backup & Recovery af Virtual
management, customer engagement, data analytics, develo{)er tools, end user computing, game tech, Arli)a%‘({:e!kqf%e%sox See 20) leeting) - N
healthicare and Iife sciences, hybrid and multi-cloud, internet of things (IoT), management and [Boain. Gih | Data Center Performance Monitorin dLink, AWS, Cisco S¥sten)s, Dell
qgovernance, media services, migration and transfer, mobile, networking, operations, platform for Wcroshit Aare, Data center device discovery, rack and floor sp%ce plannin echnologies, Edge Intelligence
modernizing existing apps and building new aEps, ?uantum \echnolo?\es, robotics, satelite, security, | Agache Albaba anagement, chilled water syatem, connectivity analysis, capacif Software Developers quinix %ocgle %loud ewlett
identity and compliance, serverless computing, SQL database, storage, sfream/batch processing analytics, | “Cibud, {54 Business tilization, network downtime, energy cost and utllization, tracking fo ADP, AlphahegGoog le, Cisc ackard Entefprise, Huawe, IBI
Tableau software and other big data warehouse optimization applications (reading unstructured, Semi- {Software, McAfee, | | A ) liations hysical, virtual, and c\oud-asse?s open_application prograiint ystems, - DropBox, ~ Microsoft, ALK 1 h
structured and structured data for insights, business intelligence, price optimizafion, recommendation | Zoom, Zendesk) p&ee & nterface (API) to enable two business applicaﬁon to communicate racle, QuickBooks, Salesforce istributed Infrastructure, Intel
engines, preventive maintenance and support)) emperature management, and KPI trackin: AP, Zoho) racle, SAP

Only:

THE SIZE OF DATA

Publicly Available: Amazon

Drive, Google Drive,
Microsoft OneDrive Users

Categories
[ Social Media Calendar Service, Dictionary,
Online Shopping eBooks Storage and
Organization, Lan%uage
Cloud Service Providers Translation, Games Storage

Apple iCloud and
IPapcebook

and Organization, Music
Storage and Organization,
Navigation/ Méaps, Photos
i

Selected Developers

Activision Blizzard, Amazon,
Apple, EA Sports, Eleks,
GeekyAnts Intellectsoft, Intuz,
penxcell, Tencent,

Willowtree, YML

Storage and Or ion,
Procuctity, Socid Media, Wb ] <§
Search
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Top Application Cateqories by Data Consumption The size of data is measured in bytes. Bytes are used to BEYEToIN NNV Y7 7y Y N =,
Hi%h-Definition Video Streaming 200 determine (a’j the amount of computer storage -
Netflix, Disney+, Prime Video, YouTube: MB/hr consumed by data and (b) the volume of information that b bit Oori 1/8 of abyte Because datais | The smallest unit of data that a computer uses to represent
Video Conferencing 180 is sent over the internet in a given amount of time. For gy fetion albinary dedslon ({01 0), stich as yes onino "
(Zoom, FaceTime, Skye, Teams MB/hr_ |l example, the average American uses about 7 gigabytes B bytes 8 bits 1 byte Se ong untlwe use | One BiS G T GRS (=g 1 el 1
Standard-Definition Video S = 10 (GB), of mobile data per month. Most internet service abroiobyte (B8 or | YtES Would equal a word
tandard-Definition Video Streaming e prowdekrs l()ISPSJ will c}l:arge feées tuf users of their |nteJn§t KB Kiobytes  1,000bytes 1,000 bytes o] g:‘ﬁrﬁ%a‘z equal to.asentence, and 100 KBs would equal an
networks based on the Aumber of bytes transmitted by genel ey
Facebook ISOC\'?ﬂ Mg:diah T Tok 3@é§$ the user. Most internet users have heard of kilobytes, ~MB  megabytes 1,002 bytes 1,000,000 bytes S;g’;‘"’,?giﬁf,’;go A 500-page e-book; 1 song download equals 2 to 5 MBs
aceoﬁineni;ierra:cﬂvn: Gcaam‘inI - ;nrﬁgsg stezyf ;]gb h:fv recrreggﬁp tﬁ:ras?zy;esss?ezg;yd:% GO [9/aEvEEs I 0003y 10001000 000 Eytes s XA SD
(Steam, Origin. Roblox. Play ta(%n 60 MB/hr email attachment, two Eoursl bof Netflix dTV &Omem TB  terabytes 1,000¢ bytes  1,000,000,000,000 bytes 130,000 photos
. streaming, or an entire photo library stored in Amazon =~ PB  petabytes 1,000 bytes 1,000,000,000,000,000 bytes 20 million file cabinets
Web Browsing Dl thi Photos. However, because becausé the entire digital 6 by B How much data each person on Earth produces per year
Music Streamin universe is expected to reach 180 zettabytes (ZB) b ECT (exa5v=s I T000SEviEsN [T0001000.000/000.000/000 7S P ° =y
i 30 MB/hi € . . "
Spotify. Apple Music, SouridCloud fiw 2025, 2 410% increase fmné the Icurren; size of 44 71 % 7B zeftabytes 1,000 bytes  1,000,000,000,000,000,000,000 bytes  As much information as there are grains of sand on allthe
GPS and Ridesharin internet users will need need to learn the measures of ; :
Google Maps. Wase. Apple Maps, DID, Uber., larger data sizes. YB yottabytes 1,000 bytes  1,000,000,000,000,000,000,000,000 bytes - AS much information as there are atoms in 7,000 human

)

Data Transmission

from Upstream
n Sector 3

Data Transmission to

Midstream Sector m

Refined Data
Transmission from

E Midstream Sector

Refined Data
Transmission to
Downstream Sector

&
<

Modified Data
Transmission

rom
Downstream
Sector
(Restarts the
Transmission

Data Transmission

Connecting Streams:

Data Transport
23 Upst to Midst toD
Round-Trip Process. Raw, unprocessed data will be transported

Tom an ndiviqual’s device (whether acting alone or for a business
or government entity) to a data center, private cloud or public cloud
and back again as refined data. This cycle is essentially a "round-
trip" process, where data is effectively mined, shipped, refined, and
shipped again. AIthouEh the round-frip process typically occurs in
the blink of an eye, the transport of data (as with any shipping
process that involves logistics) takes time.

24 Modes of Transmission
Data Transmission. Data (called messages) will be transported by
'S sender o a recipient via:
« the internet; or
* radio wave transmission.
The Internet. The internet is a worldwide computer network (owned
and operated by internet service providers (ISPs)) that transmits a
variety of data and media across interconnected devices. Data are
transmitted (on demand in the case of streaming services or online
purchases) along the interconnected fiber optic cable networks
owned by various ISPs to (1) the consumers’ wired device or (2) to
a local area network where data flows through a data connection
cable, fiber, or ethernet) to a local hub or modem and then to a
i-Fi router for transmission to the consumer’s wireless device.

Sender’s Location

(i.e., Local Area Network or LAN for Individuals and Wide Area
Network or WAN for Enterprises)

Gatewa)
ireless Router (i.e., a}

Switch)
((':*)

The LN connedts to the
15Ps Infrastructure via
the Modem

Message
Messages Disassembled _into _Smaller
Packels_for_the_Internet_Joumey. e

chunks

called packets. "Fach packet then moves

m the sender’s location (or local area

network or LAN) to the network of a local

internet service provider (ISP), where it will

move rapidly through the internet in a series
of steps (or hops).

. The|
next  hop delivers the,
sender’s data packets to a|
long-haul ISP, one of the|
telecommunications  giants|
that transport data (at the|
d of light) on their
of ~ fiber-optic
cable and routers spanning|
the globe. ISPs offer the|
sender access to  their|
networks for a fee based
on connection speeds and|

\ bandwidth levels.

Internet Service Provider
Network

(for Recipient)

he. E?m s Nf‘\(.hﬁ[ Qiredt Nor Straightforward. The éourney of the data
gac €ls orten (akes several more paths, which are plotted out one by one
the routers in_the ISP's network (in accordance with a so-called
order Gateway Protocol” or BGP), as the data packets moves across
the Internet.  For the system to Work properly, the BGP information
shared among routers cannot contain lies or errors that might cause a
data packet t0 go off track — or get lost altogether.

Recipient’s Location
(i.e., Local Area Network or LAN for Individuals and Wide Area
Network or WAN for Enterprises)

Gateway
Modem
Wireless Router (ie., a
witch)

e

Arrival. Tnthe final'step, the data consumer’s wired or Wi-Fi enabled déstination dévice {fe
re_cwrlenl 's personal computer, tablet or smartphone) reassembles all the sender’s data packets
into a coherent message. A separate message goes back through the network to the sender

confirming successful delivery.

Radio Spectrum

Electromaﬁnetic Spectrum Radiation. The electromagnetic spectrum
includes all forms of elecromagnetic radiation, such as radio waves,
infrared radiation, visible light, ultraviolet radiation, X-rays, and
gamma rays. The spectrum encompasses a wide range
of electromagnetic frequencies (from “extremely low frequencies” to
extremely high frequencies) used for wireless communication. To
transmit and receive cellular signals, devices use antennas designed
for specific frequency ranges. For example, when a device transmits
a radio_signal (e.g., a radio wave produced by an alternatin
current in an antenna), it emits electromagnetic waves that sprea
out until theg encounter a receiving device tuned to the same
frequency. These waves can be be modulated with information
{such as sound_or data) by varying their amplitude (AML or
requency (FM). The receiving device then converts the waves back
into the “original sound or data. To prevent interference caused
when multiple devices that share the same frequency range disrupt
one another's communications, the Federal Communications
Commission (FCC) allocates different portions of the electromagnetic
spectrum for specific uses (e.g., FM radio, AM radio, TV broadcasts,
mobile networks, satellite communications, Wi-Fi, and radar).

The LN connect to the
I5Ps Infrastrudiure via
the Modem
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Mobile Network Transmission

Mobile (Wireless/Cellular) and Satellite Networks
—~ ~
2D oA N E
-~ bt
56 & Rel
Device
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Transmission Networks

Transmission Network Owners. The U.S. internet landscape features
miles of Tiber-optic cable that connects the country to the world.
While many owners of the largest fragments of these networks are
well-known (AT&T, Comcast, Verizon), other less-well-known owners
also play a vital role (e.g., Lumen Technologies and Cox
Communications). There are over 2,500 internet service providers
in the U.S., but nearly one-half provide wired connections, and only
a few offer complete coverage across the entire country.

Telecom Service
Providers
(Alphabet / Google
FiberAT&T, Charter
Communications
Spectrum, Comcast
Xinity, Cox
Communications,
Lumen, Optimum, T-
Mobile, US Cellular,

Data Transportation Services
Wireless/Mobility Service
(Wireless Voice, Data, Text and Public Safety Services

Wireless and Wireless-Enabled Products
(Handsets, Wireless-Enabled Computers, Wireless Data Cards,
Accessories

Wireline Service/ Broadband Connectivity
(Internet Service via DSL, High-Speed, Fiber-Optic, and Copper-

Verizon

Based Networks|




