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For | should not have rightly discovered things
celestial if | had not suspended the intellect and the
thought in a subtle form with its kindred air. But if,
being on the ground, | should never have
discovered them.

Aristophanes "The Clouds”
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Context and objectives of this presentation

* Using “clouds” for computing tasks promises a revolution in IT similar to the birth
of the web and e-commerce
— Much lower cost
— Faster time to market
— Great opportunities for creating new sources of value

= While it has great potential, many of the claims being made about cloud computing have
lead some to the point of “irrational exuberance” and unrealistic expectations

* The purpose of this report is to focus the nascent cloud industry and its consumers on
setting realistic expectations by taking a “hype free” approach starting with the most
basic question of what a “cloud” actually is

= Our specific objectives include
— Proposing an industry-standard definition of cloud computing including what makes it unique
and exciting
— Identifying the types of customers that should be early adopters—those that can benefit from
existing and planned commercial offerings
— Understanding barriers that prevent large-scale adoption by corporations and government
entities that represent the bulk of IT spending
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Key findings

[“Cloud computing” is approaching the top of the Gartner Hype-cyclej

—0
\ Getting an industry “fix” on the definition of what a cloud

actually is would be a good first step and we propose one
for adoption here

Clouds already make sense for many small and medium-size
. businesses, but technical, operational and financial hurdles
will need to be overcome before clouds will be used
extensively by large public and private enterprises

Rather than create unrealizable expectations for “internal clouds,” ClOs

should focus now on the immediate benefits of virtualizing server storage,
/ network operations, and other critical building blocks

*‘

Users, hardware vendors and service suppliers can take

specific steps to ensure the successful adoption of cloud

technology—and prevent it from getting stuck in the “trough of

disillusionment”
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Cloud computing has tremendous promise

= Clouds can provide an
almost immediate
access to hardware
resources

= No upfront capital

investments for users Faster time

to market

Lower upfront
IT costs

= Pay-per-use billing
dramatically reduces
upfront costs

* Cloud computing can lower
IT barriers to innovation and
increase interoperability
between disjoint
technologies. HP’s
CloudPrint service is an
example

Creation of

new value
drivers

Easier to

scale-out .
= Enterprises of all

sizes can seamlessly
scale their services in
correlation with client

demand
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Cloud is quickly becoming top-of-mind in the IT world
2008 Gartner IT hype cycle
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The tremendous buzz around clouds is being further fueled by intense
analyst and media speculation ...

_“no less influential than e-
business’ (Gartner, 2008)

“economic downturn, the appeal of
that cost advantage will be greatly
maghnified" (ibc, 2008)

Not only is it faster and more flexible, it is
cheaper. [...] the emergence of cloud models
radically alters the cost benefit
decisi_on“ (FT Mar 6, 2009)

“Cloud computing achieves a quicker n
return on investment “ " ~ “revolution, the biggest upheaval
(Lindsay Armstrong of salesforce.com, Dec 2008) since the invention of the PC in the
. 1970s [...]IT departments will have
~little left to do once the bulk of

The economics are compelling, with business computing shifts|[...]into
business applications made three to five times the cloud’ (Nicholas Carr, 2008)
cheaper and consumer applications ’

five to 10 times cheaper (Merrill Lynch,
.~ May, 2008)
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... and seems to be following the familiar IT hype pattern (for CIOs at least)

\ Lack of interest in

Works well in theory \ The “Gold rush” technologies that work

= Cloud computing has shown Initial excitement around a Cloud computing can divert
% great promise for start-ups new technology grows rapidly IT departments’ attention
o and pet projects for large into unrealistic expectations. from technologies that can
o organizations. However, it is Early on, the main actually deliver sizeable
not ready to help with the big beneficiaries of emerging benefits; e.g., aggressive
challenges of big companies technologies are usually the virtualization
vendors, not the enterprise
users

.

/LU

N\

m
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“Cloud computing” is approaching the top of the Gartner Hype-cycle
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Getting an industry “fix” on the definition of what a cloud
actually is would be a good first step and we propose one
for adoption here

Clouds already make sense for many small and medium-size
. businesses, but technical, operational and financial hurdles
will need to be overcome before clouds will be used
extensively by large public and private enterprises

Rather than create unrealizable expectations for “internal clouds,” ClOs

should focus now on the immediate benefits of virtualizing server storage,
/ network operations, and other critical building blocks
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Users, hardware vendors and service suppliers can take

specific steps to ensure the successful adoption of cloud

technology—and prevent it from getting stuck in the “trough of

disillusionment”
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Why is it important to get a fix on clouds?

= Allows participants in cloud discussions to share a common
understanding of what is meant by clouds

= A rigorous definition allows CIOs to be analytical in their decision
making and to make more informed investment decisions

= Conversely, clarity also allows technology and service providers to
build meaningful product, marketing, and sales strategies that
translate into real value for their customers

= Allows an industry to begin moving forward with standards to
promote interoperability amongst cloud products

SOURCE: McKinsey & Company McKinsey & Company | 9



A recent study has found 22+ definitions of clouds

Author / Helerence Year | Ulehrtuon Excerpt

M. Rlems [11] WS | you can scale gour injmstruchere on demand wilin minutes or sven saconds, instead of days
or wesks, thersby avoiding under-ufilization (idle servers) and over-utilization (Hue screen)
of in-house resources. ..

P laaw [11] T | using the internet to allow people o acoess Lechnology. enabled sermices. | Nase Services must
he ‘massively scalable

R Buyya |§| TR | A Coud i= a type of parallel and distribufed system consisting of a collection of mlerconneacted
and wirtualized computers that are dymomically provisioned and presented as one or more
wnified computing resources based on service-level agreements esfoblished through negotiafion
hetween the service provider and consumers

H. Caohen [T1] THE | Uloud compuling &3 one o] those calch all buzz words thal Ines 1o cncompass @ variely of

aspects ranging from deploymend, load baloncing, provisioning, business model and archifec-
fure (like Web2.0). I1's the next logical step in software (software 10.0). For me the simplast
erplanation for Cloud Computing is describing il as, "internef cendric soffware. .

J. Raplan [11]

T

a broad army of web-baozed services aimed of allowding users fo obdoin a wide mnge of
Sfunctional capakilifies on o pay-as-you-go’ basis tha precicwsly required tremendous hard-
ware /soffware investments and professional skills fo acquire. Clowd computing is the realiza-
tion of the sarlier ideals of utility computing withowt the technical complerities or complicoted

Many definitions
exist on cloud

computing

deployment worries. ..

7. Coudday [11]

N

...the nedd hype-ferm.__building off of the soffware models thai virualization enabled

D). Edwards [11]

T

.--what is possibie when you leveroge web-scale infrosiruciure (opplication and physical] in

an on-demand way...

T de H=A 1]

N

T r : ) -l

o)

Y L Y N = O Y i )

!III'I-ETH T\E'ﬂl!l!ll' are f.l'?:l,ré' k

Computing Plaiforins. [ am nol sure being massively soolable is o rmguirement fo fil inio

any one category U Sultan [11]

B. hepes [11]

T

---Fut simply Ulouw
siom of Jaal. . §
a wide range of §
frernendous harg

T

---In a fully implemented Dota Cenier 5.0 envionment, you can decide if an app is mum
la-ca“y rn'.lo": af .Fl.nr.rl.u-._,l_. in someone elses dala cenfer flujc\e-a'ul," and RO can char..ge B
mind on the fly in case you are short on data center ressurces (paniry is empiy) or you
hawving environmenialfacilifies issues (tos hot fo cook). In foct, with automation, a lof of
this can can bhe done with policy and real time triggers._.

K. Sheyrkeman [11]

T

Clouds jrr.lcu.wd @7 K. E[;,_rl;! [1 1]
capacify. This is o

T

.-Teably i5 OCCESSING resouTCes and services nesded fo perform funclions wsth dymamically
changing nesds...is o virtualization of resources that maintains ond maonages itself

compleie applicgiic FT Potakes [11]
and managed i 1

TR

Clouds are vast resowrce pools with on-demand resource allocation. . virfualized ... ond priced
like utilities

. Doerksen J11]

N

Cloud computing is ... the user_friendly version of Grid compuling

SOURCE: “A Break in the Clouds: Towards a Cloud Definition”, 2009; Vaquero,

I'. won Eucken [11]

T

culsourced, POY-as-[ou-go, on-demand, somewhere in the Internet, eic

M. Sheedan [11] TR | ... Cioud Ppramid fo help diferentiols the rarious Lloud ofjerings oul there. | op: oooo:
Middle: PooS; Hottom: [aaS
A. Hacadela [11] TR ... Lloud Cempiling projects are mors peweriul ang crashproa] than Grid systems developed

suen in recent pears

L Wladawsky Berger [11]

TR

.--the key thing we want fo wirfualize or hide from the user is complerity...all thai soffware
will be mrfuclized or hidden from us and foken core of by systems and/or professionals that
are somewhers alse - oul fhere in The Cloud

B. Martin |]l|

T

Cloud compuling encompasses fny subscripfion-based or pay-per-use service fhat, in real
time over the Interned, extends [T's existing copabilities

K Bragg [a]

T

T'he key concept behimd the Uloud 1= Web application... @ more developed and reliaides Cloud.
Many find it's now cheaper to migrafe fo the Web Clond than invest in their oun server
farm ... it is @ deskiop for people without! o compader

T Craman and E. Koo [10]

TR

Cloud is all aboul: Seab. whilify compuling.. Web Services... HMaal Iniemnel infegro-
fion.. commerce ladforms.. .

P McFedrias [22, 15]

LCloud Compuling, in which not just sur defa bui sven our softwore resides within the Cloud,
and we access everything not only through owr PCs bud alse Cloud friendly devices, suwch
as smart phones, PDAs_. the megacompufer enabled by wirfualizadion ond soffware as a
service... This is whilify computing powered by massive utility dafa cenfers.

Rodero-Merino, Caceres, Linder McKinsey & Company




Two notable attempts at a rigorous definition that captures key
characteristics

Does not distinguish
“Clouds are a large pool of easily usable and accessible virtualized cloud services from
resources (such as hardware, development platforms and/or services). clouds and does not
These resources can be dynamically reconfigured to adjust to a
variable load (scale), allowing also for an optimum resource utilization. o A
This pool of resources is typically exploited by a pay-per-use model in economic implications
which guarantees are offered by the Infrastructure Provider by means
of customized SLAs.” - Vaquero et al

provide definitive

“Cloud Computing refers to both the applications delivered as services Does not emphasize
over the Internet and the hardware and systems software in the :

: . abstraction of
datacenters that provide those services...The datacenter hardware and et e el
software is what we will call a Cloud...Cloud computing has the P y
following characteristics

1. The illusion of infinite computing resources... /

2. The elimination of an up-front commitment by Cloud users...
3. The ability to pay for use ... as needed...” — UC Berkeley RAD Labs

SOURCE: “A Break in the Clouds: Towards a Cloud Definition”, 2009; Vaquero, Rodero-Merino, Caceres, Linder
“ Above the Clouds: A Berkeley View of Cloud Computing”, 2009; UC Berkeley Reliable Adaptive Distributed Systems Laboratory
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How we have defined a cloud

Definition: Clouds are hardware-based services
offering compute, network and storage capacity where:

Hardware management is highly abstracted from the
buyer
e Buyers incur infrastructure costs as variable OPEX

e Infrastructure capacity is highly elastic (up or down)

SOURCE: McKinsey & Company McKinsey & Company | 12



Characteristics of clouds

Characteristic: Enterprises
incur no infrastructure capital
costs, just operational costs and
operational costs are incurred
a pay-per-use basis, with no
ontractual obligation

SOURCE: McKinsey & Company McKinsey & Company | 13



Characteristics of clouds

Characteristic: Enterprises
incur no infrastructure capital
costs, just operational costs and
operational costs are incurred
a pay-per-use basis, with no
ontractual obligation

Characteristic: Capacity can
be scaled up or down

dynamically, and immediately,
which differentiates from
traditional hosting service
providers

SOURCE: McKinsey & Company McKinsey & Company | 14



Characteristics of clouds

Characteristic: Enterprises
incur no infrastructure capital
costs, just operational costs and
operational costs are incurred
a pay-per-use basis, with no
ontractual obligation

Characteristic: Capacity can
be scaled up or down

dynamically, and immediately,
which differentiates from
traditional hosting service
providers

Characteristic: The
underlying hardware
can be anywhere
geographically
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Characteristics of clouds

Characteristic: Architecture
specifics are abstracted. In

addition, run in multi-tenancy
mode with multiple users
accessing the infrastructure
imultaneously

Characteristic: Enterprises
incur no infrastructure capital
costs, just operational costs and
operational costs are incurred
a pay-per-use basis, with no
ontractual obligation

Characteristic: Capacity can
be scaled up or down

dynamically, and immediately,
which differentiates from
traditional hosting service
providers

Characteristic: The
underlying hardware
can be anywhere
geographically

SOURCE: McKinsey & Company McKinsey & Company | 16



Many cloud services are confused as clouds

Hardware management is
highly abstracted from the

buyer
Clouds Cloud Services
A true cloud has to A cloud service only
comply with all three e complies with two key
key requirements. It has requirements: ltis a

to abstract the
underlying hardware
from the buyer, be
elastic in scaling to
demand and bill buyers
on a pay-per-use basis

SOURCE: McKinsey & Company

Buyers incur infrastructure

costs as variable OPEX

Infrastructure capacity is
highly elastic (up or down)

service where the
underlying infrastructure
is abstracted and can
scale elastically. It
could run on top of a
cloud, although it is not
required to (e.g., Saas)
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Examples of clouds and cloud services

Cloud examples

.. Google:
)
wonaont la
£ Windows Azure

SOURCE: McKinsey & Company

o
==

Cloud services
examples

2010

salesforce.com’

@uccess On Demand™
G . I M |
by Google BETA

o
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Key findings

“Cloud computing” is approaching the top of the Gartner Hype-cycle

—@
\.

Getting an industry “fix” on the definition of what a cloud
actually is would be a good first step and we propose one
for adoption here

Clouds already make sense for many small and medium-size
. businesses, but technical, operational and financial hurdles
will need to be overcome before clouds will be used
/ extensively by large public and private enterprises

Rather than create unrealizable expectations for “internal clouds,” ClOs

should focus now on the immediate benefits of virtualizing server storage,
/ network operations, and other critical building blocks

*‘

Users, hardware vendors and service suppliers can take

specific steps to ensure the successful adoption of cloud

technology—and prevent it from getting stuck in the “trough of

disillusionment”
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Cloud offerings currently are most attractive for small and medium-sized
enterprises

Clouds are very cost effective for SMEs ...

A

... and most customers of
clouds are small businesses

Total CPU/month cost

» Size

SME Large
enterprise

SOURCE: Amazon Web Site; McKinsey & Company McKinsey & Company | 20



There are significant hurdles to the adoption of cloud services
by large enterprises

Current cloud computing offerings are not cost-

Financial effective compared to large enterprise data centers

Security and reliability concerns will have to be

Technical _ mitigated and applications re-architected

Business perceptions of increased IT flexibility and

Operational ~ effectiveness will have to be properly managed

The IT supply and demand organizations will have to

Organizational ~ adapt to function in a cloud-centric world

McKinsey & Company | 21



Current cloud computing services are generally || on-demand | | Windows
not cost effective for larger enterprises B revey () Linux

EC2 monthly CPU equivalent price options (virtual cores)

$
180
$— [] ] = Most EC2 options are more
costly than TCO for a typical
data center
$140
— Q = Enterprises could get lower
TCO through pre-pay
agreements—ybut only for
$100 [ ] [ ] Linux systems
7 © @
. ® O e o
‘ ‘ ‘ .uneconomica| c The thin green Iin1e
e~ A e e B e s el B TCA for typical data center! around
$20 @ o O 'economlcal $45/month for CPU equivalent

Small Medium Large XL
EC2 Instance Size

1 Total Cost of Assets for “typical” data center: 10% utilization, $20M/MW for facility, $.1kW-hour, $14K/Server (2 CPU, 4 core)

SOURCE: Amazon Web Services; McKinsey & Company McKinsey & Company | 22



However, for smaller compute equivalents, today’s || ondemand [ | windows
clouds may be attractive for some computing work B revey () Linux

EC2 monthly CPU equivalent price options (compute units?)

$
$180 . :
= Again, pre-pay Linux

agreements show the
greatest promise, with some

1$140 EC2 options priced
significantly lower than TCO
for typical data center

|$100

L] ]
$60
| @ o @ .uneconomical The thin green line

— — _E ———————————————— TCA for typical data center' around

@ O @ ‘economical $45/month for CPU equivalent
®

Small Medium Large XL
EC2 Instance Size

1 Total Cost of Assets for “typical” data center: 10% utilization, $20M/MW for facility, $.1kW-hour, $14K/Server (2 CPU, 4 core)
2 One EC2 Compute Unit provides the equivalent CPU capacity of a 1.0-1.2 GHz 2007 Opteron or 2007 Xeon processor

SOURCE: Amazon Web Services; McKinsey & Company McKinsey & Company | 23



The cost of cloud must come down significantly for [DISGUISED CLIENT EXAMPLE

outsourcing a complete data center to make [ ] Labor costs
economic sense |:| Non-labor costs
CPU/month TCO
Dollars
366
s = Assumes migration of total
96 Windows and non-console Linux
capacity for entire data center
U Based on comparable hardware
configurations, current pricing for
cloud computing services is
150 significantly higher than the
570! CPU/month TCO achievable in
0 data centers today.
107
= The key factor is that the majority
of servers that can be migrated
432 are Windows servers
CPU/month cost Cost of moving
of typical data to Amazon EC2
center?

1 Cost for comparable configuration — 75% of EC2 Large Standard Windows configuration
2 Typical CPU/month cost for 3GHz dual-core Xeon Windows-based servers
3 Estimated based on 10% labour savings from moving to a third-party cloud provider

SOURCE: Amazon Web Services; McKinsey & Company McKinsey & Company | 24



There is a 10-15% total infrastructure labor base
saving potential if moving whole data center to cloud

FTEs by role group

Application Support/Dev
Architecture
Business Analysis
Client Services
DB Admin

Desk Top Support
Facilities

Help Desk

IT Administrator
Management
Quality Assurance
Real Estate

Telecommunications

257

257

| 673

[505

116

116

SOURCE: Client Data; McKinsey & Company

|DISGUISED CLIENT EXAMPLE

[ ] Total starting FTEs
] Total FTEs after migration

Ve

the cloud

= Approx 10-15% of headcount can be
reduced by migrating capacity over to

* Most of this headcount comes from
facilities and touch labor roles

= Consequently, labor savings are
modest, but not insignificant...

Total FTEs

1,704

1,448 }

Total starting FTEs

Total FTEs after
migration
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Many enterprise (necessarily or unnecessarily) set their SLAs uptimes at
99.99% or higher, which cloud providers have not yet been prepared to match

Amazon’s cloud outages receive a lot of exposure ...

July 20, 2008 Failure due to stranded zombies,

lasts 5 hours

Feb 15, 2008 Authentication overload leads to
two-hour service outage

IT shops do not always deliver
on their SLAs but their failures
are less public and their

October 2007 Service failure lasts two days customers can’t switch easily

October 2006 Security breach where users could
see other users data

... and their current SLAs don’t match those of enterprises*

Amazon EC2 o, Amazon S3
99.95% 99.9% It is not clear that all

applications require such high
services levels

* SLAs expressed in Monthly Uptime Percentages

SOURCE: McKinsey & Company; Hyperbic Blog; UC Berkeley RADS Lab, CNet, eWeek; Amazon Web Site McKinsey & Company | 26



Key findings

“Cloud computing” is approaching the top of the Gartner Hype-cycle

—0
\ Getting an industry “fix” on the definition of what a cloud

. actually is would be a good first step and we propose one

for adoption here
\ Clouds already make sense for many small and medium-size
businesses, but technical, operational and financial hurdles
will need to be overcome before clouds will be used

/ extensively by large public and private enterprises

should focus now on the immediate benefits of virtualizing server storage,

Rather than create unrealizable expectations for “internal clouds,” CIOs
network operations, and other critical building blocks

—o~
Users, hardware vendors and service suppliers can take
specific steps to ensure the successful adoption of cloud

technology—and prevent it from getting stuck in the “trough of
disillusionment”
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Large enterprises can achieve server utilization rates similar to those
cloud providers are achieving from their platforms ...

Average server utilization rates

Best-in-class with
cloud (Google)

Best-in-Class with
aggressive virtualization

Generally achievable with
aggressive virtualization

Quickly achievable

Typical Utilization

SOURCE: McKinsey & Company;Google/ Barroso & Holzle

+80%

D2

18

35

7

* Most of the gains are achievable
through standard virtualization
(~250% vs ~280%)

* However, even if cloud technolo-
gies were well implemented, most
companies would not achieve best-
in-class due to scale constraints

* Public clouds have a great deal
more flexibility to drive higher
utilization rates due to greater
variation in capacity requirements,
and the use of standard platforms,
which allows for better matching of
resources

S

McKinsey & Company | 28



... and, by adopting data center best practices, can ILLUSTRATIVE

drive down server TCO by more than 50% "1 Key value drivers

Total monthly cost per CPU equivalent
$, including labor

Typical CPU
72.00 equivalent cost'
. L. Drive utilization levels to 25% by leveraging virtualization,
21.50 o Virtualization stacking, and consolidation
5 1)0 TCO Drive down demand by 20-30% by creating TCO transparency
-U transparency at the business level
Improve labor efficiency by over a third
19.00 € Lean P Yo
] B . . . .. o
. y standardizing on platform, improve facility efficiency 20%
1-[":’0 9 Service catalog 4, improve IT efficiency 10%, drive down IT capex 10%

Achievable CPU
Equiv. Cost

28.00

1 TCO for “typical” data center: 10% utilization, $20M/MW for facility, $14K/Server (2 CPU, 4 core), PUE of 2.0, $.1/kW-hour, facility utilization
of 65%, 30-40 Server/FTE ration, $100K/year/FTE, includes IT support and facility support labor

SOURCE: McKinsey & Company McKinsey & Company | 29




ClOs should be working the cloud technology stack bottom up; cloud
providers top down

Cloud provider technology stack Description

—m ] = Publicly-announced private
, L cloud computing environments
o m = Allows for dynamic provisioning of are not by definition true
E \Igrtugclj maCh;rr]r?ISess failover capabilities clouds because enterprises
. = Provides se ilov iliti : - :
can’t avoid capital
'g Disaster recovery across geographic regions expenditures P
o Mobilit * Provides pricing and billing .
(&) y functionality Hovyever., enterprises can
Provisioni realize significant financial
rovisioning _ benefit by implementing
----------------------------------------------------------------------------------------------------------------------------------------------------- aggressive Virtualization
_ - 000 . Contgins hyper.visc.)r and virt_ual programs
Virtualization el machines running in hypervisors - e (g S5 Ehues,
layer EAE E = Also contains OS instances CIOs should think from the
: bottom of the stack up,
- Highly standardized IT hardware (e.g., } LUISES oo GiEe
IT platiorm servers, network equipment, storage) Zia/lnczs Sro(;uch UL CIERETs
P @r = OS that sits on top of hardware PP
; { Publicly-announced private
= The actual data center facilities : clouds are essentially an
Facilities @ = Highly efficient and standardized froveeneneneees : aggressive virtualization
across regions : i program on top of the

i traditional enterprise IT stack

SOURCE: McKinsey & Company McKinsey & Company | 30



Key findings
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\ Getting an industry “fix” on the definition of what a cloud

actually is would be a good first step and we propose one
for adoption here

Clouds already make sense for many small and medium-size
. businesses, but technical, operational and financial hurdles
will need to be overcome before clouds will be used
extensively by large public and private enterprises

Rather than create unrealizable expectations for “internal clouds,” ClOs

should focus now on the immediate benefits of virtualizing server storage,
/ network operations, and other critical building blocks
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Users, hardware vendors and service suppliers can take

specific steps to ensure the successful adoption of cloud

technology—and prevent it from getting stuck in the “trough of

disillusionment”
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Avoiding the trough of disillusionment will require appropriate action
from all players in the cloud computing arena

= Develop an overall strategy for XaaS based on solid business cases not “cloud for the

Cloud users sake of cloud”

(X e [el-MeaN0)] | = Use modular design in all new and re-architected software to minimize costs when it
comes time to migrate to cloud

* Set up Cloud CIO Council to advise industry

o R L Ml | = Develop improved security standards to allay fears of client base
infrastructure = Implement technologies that will allow for fine grain billing and management across a
(e.g. HP, IBM) cluster of compute devices

Cloud providers * In the near term, focus on small and medium sized businesses
(e.g. Amazon, * Work on improving uptime rates into the 99.99% range
Azure) = Continue to drive down prices through scale/innovation to increase potential market

The 2000 dot-com bubble provides an extreme example of the dangers of investing in hype...
5000 ——————

4000 NAS DAQ
Composite

* Huge investments were made based largely on
hype

3000 = Eventually, the inability to generate profits led to

the collapse of most of the boom-time dot-coms

2000

1000 * From peak to trough, the NASDAQ-composite lost

~ 80% of it's value

1994 1996 1998 2000 2002 2004 2006

SOURCE: McKinsey & Company McKinsey & Company | 32



Further information:

Will Forrest

william_forrest@mckinsey.com
+1 (312) 551-3975

ayewill  #mckclouds

Media inquiries

Charlie Barthold
charles_barthold@mckinsey.com
+1 (203) 977-6915
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