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IT Hardware

Serving the Smart Era

® From Cyclical to Structural Growth. Based on an extensive study of end

demand for the IT hardware and IT services sector, we see the $1.2tn market
growing 4% per annum through 2015. Our analysis suggests that IT is being
under consumed by the global economy when we look at levels of net tech
investment, especially given the healthy corporate backdrop. Such
underinvestment comes at a time when we believe IT infrastructure needs to
cope with the megatrends of virtualization, move toward cloud computing, and
explosive growth in smart devices, including smartphones and tablets. Given the
above and sector valuations, we initiate coverage of the sector at Overweight.

PCs forecasting: Think Compute; Tablets a $120bn Opportunity. We
have developed what we believe is the first econometric model for projecting
computing demand. When combined with our commercial PC model, we
conclude that installed base for computing products will rise to 2.4bn by
2015, driven by a high elasticity of demand and resulting in 14% unit and 4%
revenue growth long term. Our proprietary PC price tier analysis suggests
tablet unit volumes of 65mn/116mn in 2011/12 and long-term revenue of
$120bn which represents 42%/42% of overall PC industry volumes/value.

Smartphones, Storage, and Services Driving the Market, while
Traditional PCs and Printing and Servers Face Headwinds. Beyond
tablets, we see healthy 14% revenue growth within smartphones (we are
again raising our estimates), 10% revenue growth in networked storage, and
5% revenue growth in services. By contrast, we expect the PC industry
excluding tablets to decline 6%, printing (hardware and supplies) to remain
flat, and servers to decline 2% long term (through 2015).

Apple, EMC, and HP Are Outperform Rated, while IBM, Xerox, and
NetApp Are Neutral Rated; Dell and Lexmark Are Underperform Rated.
Apple is our top pick, and we initiate with EPS estimates that are 10%/24%
above consensus for FY11/12 and see upside to $500. We believe Apple
can maintain its competitive advantage in the industry owing to a well
designed vertically integrated model and drive near 50% top and bottom-line
growth long term driven by iPhone and iPad. EMC is a direct play on
networked storage and virtualization and given the scope for sustained
share gains, bottom-line growth should be robust at 20% per year, meaning
EMC should trade at our target ex-cash P/E of 16x, giving upside to $34. For
Dell, we initiate with an Underperform rating owing to anemic top-line growth
and only gradual expansion in margins. Furthermore, any growth through
M&A is risky, in our view as rivals have deeper pockets and the company’s
track record is mixed. For Lexmark, while valuation is not demanding, we
expect negative EPS momentum through 2011 to drive underperformance
as the cyclical tailwinds that the company enjoyed in 2010 fade.

DISCLOSURE APPENDIX CONTAINS IMPORTANT DISCLOSURES, ANALYST CERTIFICATIONS, INFORMATION ON
TRADE ALERTS, ANALYST MODEL PORTFOLIOS AND THE STATUS OF NON-U.S ANALYSTS. U.S. Disclosure:
Credit Suisse does and seeks to do business with companies covered in its research reports. As a result, investors should be
aware that the Firm may have a conflict of interest that could affect the objectivity of this report. Investors should consider this
report as only a single factor in making their investment decision.
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Serving the Smart Era

Over the past three years, the IT sector has grown at a 1% CAGR. On the enterprise side,
spending has been driven by the need for efficiency, resulting from the age old mantra that
70% of IT spending is on maintenance, with only 30% on innovation (as noted by IDC).
Going forward, we see several megatrends, including the acceleration of virtualization,
which drives a move toward the private and public clouds, as well as the acceleration of
mobile computing (smartphones and tablets). Both these trends, in our view, will cause
unprecedented data growth and in turn increased demand for IT infrastructure. More
important, the analysis of such data using software and services will allow corporations to
adjust their business strategies accordingly. In other words, IT spending will become less
about efficiency and more about innovation. This will drive a shift in the sector toward all
things smart: smart devices, smart software (for analytics), and ultimately smarter
investing by enterprises.

Such a shift comes at a time when we would argue that there has been relative
underinvestment in technology. This means that a healthy corporate backdrop should
drive growth in the IT sector. As shown in Figure 1 our top-down and bottom-up analysis
suggests that the IT sector will see 4-5% growth in each of the next two years and 4%
longer term. From a device perspective, we believe that the innovation in smartphones
and tablets will accelerate the move toward mobile computing and drive healthy value
growth of 14% and 65% in these segments longer term. To compete in this increasingly
complex consumer/corporate world, traditional IT vendors not only need to sustain
hardware innovation, but equally need to master software and services as a discipline.

16 March 2011

Figure 1: We Expect the Global IT Hardware and Services Sector to Grow 4% LT Driven by Strength in Tablets and

Services, but Partially Offset by Weakness in Traditional PCs, Servers and Printing
US$ in billions, unless otherwise stated

IT Hardware (US$ bn) 2007 2008 2009 2010 2011E 2012E 2015E CAGR 10-15E

Consumer PCs ex-tablets 91.1 100.7 101.6 115.1 99.7 91.5 83.4 -6.2%
% change 17.6% 10.5% 0.8% 13.3% -13.4% -8.2%

Commercial PCs ex-tablets 142.1 141.7 117.5 123.2 124.2 122.1 88.2 -6.5%
% change 12.4% -0.3% -17.1% 4.9% 0.8% -1.7%

Tablets 0.0 0.0 0.0 10.3 35.4 57.6 124.2 64.5%
% change NM NM NM NM 242.7% 62.8%

Global PCs 233.2 242.4 219.0 248.6 259.3 271.1 295.7 3.5%
% change 14.4% 3.9% -9.6% 13.5% 4.3% 4.6%

Servers 55.4 52.7 43.1 48.8 47.7 48.0 43.9 -2.1%
% change 4.9% -4.8% -18.3% 13.2% -2.2% 0.5%

Storage 17.2 19.2 17.4 20.7 22.1 235 30.3 8.0%
% change 6.3% 11.4% -9.2% 18.7% 6.7% 6.5%

Printing 132.0 135.2 122.9 124.2 126.6 129.7 126.5 0.4%
% change NM 2.5% -9.1% 1.1% 1.9% 2.5%

Services 743.0 804.5 763.1 782.0 815.3 856.4 991.5 4.9%
% change 10.7% 8.3% -5.1% 2.5% 4.3% 5.1%

Total IT Hardware 1,180.8 1,254.0 1,165.5 1,224.3 1,270.9 1,328.8 1,488.0 4.0%
% change NM 6.2% -7.1% 5.0% 3.8% 4.6%

Smartphones 411 45.4 56.6 93.5 127.9 151.5 181.1 14.1%
% change NM 10.5% 24.6% 65.2% 36.9% 18.4%

Source: Gartner, Company data, Credit Suisse estimates.

So what does this mean for an investor focused on the IT hardware sector? In Figure 2,

we list the top ten key conclusions for the sector based on our extensive analysis. These

highlights combined with valuation lead us to our current recommendations. Our

high—conviction, Outperform-rated stocks are Apple, EMC, and HP, while our key

Underperform-rated stocks are Dell and Lexmark. We initiate with a Neutral rating on IBM,

NetApp and Xerox.
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Apple—The Most Valuable Company in the World?

We conclude that Apple’s competitive advantage in its software and hardware combined
with the momentum around its ecosystem should be able to deliver outsized
revenue/earnings growth of 50%/46% in FY10-12, significantly ahead of expectations
(around 24% higher for FY12). Our EPS estimates for FY11/12 are $25.11/$32.49.

iPhone still the driver. Across the key smartphone success factors of software, services,
product portfolio, distribution, brand, IPR, and chipset efficiency, we believe, three years
after the launch of the iPhone, few competitors have managed to narrow Apple’s
advantage. This means within this fast-growth industry (smartphone unit growth of
52%/32% in 2011/2012), Apple’s smartphone share should continue to rise to 20% in
2012 driving volumes of 72mn/112mn in FY11/12 with revenue of $47bn and $67bn.

iPad—-addressing a $120bn market LT. Our proprietary analysis for tablets (takes into
account factors such as regression analysis for long-term computing demand, pricing by
tier, and cannibalization of multiple industries) highlights that the tablet market could rise
to $120bn by 2015. Within this segment, we believe Apple will dominate, given
aggressive pricing, time to market advantage and a software edge, maintaining share as
high as 50% long term. This means that iPad should become a $34bn business by FY12.
Further, our proprietary BOM analysis implies that GMs for this business will expand to
35% by end-FY11 from around 27% levels seen in FY10.

Still room for an extra $10 in EPS. We believe that a low-end iPhone, greater push into
emerging markets, or enterprise traction could add $10 of EPS. Even beyond this, we
see scope for Apple to leverage its ecosystem and its current installed base of 200mn
(rising to 700mn over coming years) with revenue from advertising, broadcasting or
perhaps the TV business.

Valuation. We arrive at our $500 target price using a combination of P/E, DCF, and
HOLT® analyses. On our CY12 estimate, Apple trades on a P/E multiple (ex-cash) of
8.9x, which we believe is inexpensive, given the potential for earnings growth of 46%
over the next two years.

EMC—Virtualization and Cloud Drive Growth

Our positive outlook for secular end-market growth and strong competitive positioning
should drive 20% earnings growth per annum. Our pro forma 2011 EPS is $1.50 and our
2012 EPS of $1.83 is 7% above the consensus, and we see 30% upside potential.

Share gainer in a fast-growing market. We expect the networked storage market to
grow at a 10% CAGR in 2010-15, driven by explosive data growth. Second, within this
market, we believe EMC will expand its leading 26% storage market share given it
ranks first on our proprietary storage vendor scorecard (this was also well supported by
the recent Credit Suisse IT Survey). We forecast incremental share, driven by gains in

the midrange and low-end to drive robust double-digit revenue growth for several years.

Long-term guidance of 13%+ revenue growth looks conservative for three reasons.
First, we see continued success in backup and recovery (Data Domain and Avamar
combined are now over a $1bn/year business). Second, given virtualization as a trend
seems to be accelerating, this bodes well for VMware and presents an inherent
strategic advantage given EMC’s ~80% ownership. Third, we see the potential for solid
traction for the recently closed Isilon acquisition, VPLEX and Greenplum solutions.

Operating margins: scope for modest expansion. We forecast OMs rising to
22.9%/24.6% in 2011/12 from 22% in 2010, driven mainly by stable gross margins
owing to a software rich solution, richer mix, and SG&A leverage.

Valuation: 30% upside potential. Our target price of $34 is based on a combination of
P/E, DCF, and HOLT® analysis and suggests upside potential of 30%. The implied P/E

16 March 2011
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multiple of 16x (ex-cash) is warranted, in our view, given strong visibility on growth and
impressive free cash flow dynamics (consistent FCF conversion of over 100% over the
last 5 years).

HP—A $6.00 Print

We believe HP’s transition from a hardware-centric business model continues, with
services, storage, and networking rising in the mix and driving group margins higher. This
should enable the company easily to deliver $6 of EPS in CY12; therefore, we see
compelling upside potential of 45%. (Our EPS estimates for FY11/12 are $5.36/$5.80.)

®m  Services (33% of Ol) resuming growth with scope for margin expansion. Despite the
recent hiccup, we see services growth ahead. Our proprietary IT services demand
forecast suggests that when compared to GDP growth, hardware/software attach or to
corporate profits, global IT services are being under-consumed globally, providing a
backdrop for accelerating revenue growth. Additionally, we see HP gaining share
given positive exposure to faster-growing emerging markets and a robust end to end
offering. Finally we believe current cost saving plans will drive FY11/12 segment
margins to 15.5%/16.0% and to over 17% by FY14 (15.8% in FY10).

m  ESSN (20% of Ol) benefits from networking. Within ESSN, even allowing for share
declines in servers, we believe that end market growth in storage, combined with the
ramp of networking should drive sustainable margins.

®  Three moves the new CEO should consider. (1) Re-invigorate the software segment,
which contributes only 5% to profit and is a tenth the size of IBM’s software business,
through hiring and M&A. Here the company’s cumulative FCF of $65bn over the next
five years offers flexibility. (2) Drive an all-out price war to accelerate share gains in
networking at Cisco’s expense, since segment margins, though lower than Cisco’s,
are materially accretive to HP’s 24% gross margins. (3) Consider exiting the PC
business in light of its commodity status and limited strategic benefits.

®  Valuation—compelling upside potential. HP currently trades at a P/E of 7x our CY12
EPS versus peers Dell/IBM at 9x/11x and relative to the stock’s five-year historical
multiple (12x). Our $60 target price is based on a blended average of P/E, DCF, and
Credit Suisse HOLT® analyses.

IBM—The Big Blueprint

IBM is successfully pursuing a combined hardware, software, and services strategy that, in
our view, serves as a high-quality blueprint for the entire IT sector. This strategy should
drive aggregate market share gains and allow for sustainable FCF of $15bn+ per annum,
driving EPS of $21.95 by 2015 (above company guidance). However, we believe shares
currently reflect this potential growth, and hence we initiate on IBM with a Neutral rating
and TP of $175. (Our EPS estimates for CY11/12 are $13.21/ $14.88.)

m  Services (40% of Profits)-Well Positioned within a Recovering Market. Our services
end demand model shows that, when compared to GDP, hardware/software sales, and
corporate profits, IT services are being under consumed by the global economy. This
suggests accelerating services revenue growth in coming years. Given a strong
emerging market bias and a robust end-to-end offering, we believe IBM will gradually
capture share. For PTI margins that have doubled in recent years to 14%, we see only
gradual expansion, given changing deal structures (smaller), and rising competitive
dynamics especially from offshore players, which will largely offset efficiency drives. As
such, we model 18% margins for the Services business by FY15.

m  Software (48% of Profits)-an M&A Machine that Could Drive Upside. Our analysis
suggests that software acquisitions (if successful as in the past five years) could add

16 March 2011
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$3 to long-term EPS (by 2015), making IBM’s current projection of $0.90 of incremental
EPS from acquisitions conservative.

®  Valuation. With over 50% of incremental EPS coming from M&A and buybacks over
the next five years, we believe the quality of growth is somewhat low. As such, while at
a P/E of 11x our CY12 EPS, we believe shares do deserve to trade at a discount to the
S&P. A blended average of P/E, DCF, and HOLT® suggests fair value of $175,
implying only 8% upside from current levels, and hence our Neutral rating. We would
become more constructive below $150 or with increased evidence of robust organic
growth.

Xerox—Turning the Page to Services

While the transformational nature of Xerox’s acquisition of ACS in 2010 highlights the
long-term secular issues in Xerox’s legacy printing business, we believe it was a smart
move, as it positions the company in a (relatively) faster growing market. However, given
limited upside potential of 16% to our target price, we initiate coverage with a Neutral
rating. (Our EPS estimates for CY11/12 are $1.10/ $1.30.)

m  Services (45% of revenue)-the growth segment; watch the synergies. Our Global
Services demand model shows when that compared to GDP, hardware/software sales,
and corporate profits, IT services are being under consumed by the global economy.
This will drive accelerating revenue growth in coming years. Within this context, we see
faster growth in segments such as process management (52% of Services segment
revenue) and slower growth in hardware maintenance and support (13% of Services
segment revenue). In Services, we note that strong execution on synergy targets could
drive upside to estimates.

®  Technology (48% of revenue)-muted market outlook offsets company positioning. We
forecast the printer hardware to be flat and supplies market to grow at a 1% CAGR
between 2010 and 2015. While the outlook for the end market is indeed uninspiring,
Xerox’s exposure (limited to the laser segment), enterprise focus, and ranking on the
proprietary Credit Suisse printer vendor scorecard suggests that the company is
positioned to maintain/grow share. Further, a lead in Managed Print, which is a secular
growth area within printing ($8.5bn market in 2010), is a bright spot.

®  Valuation-imited upside. Our price target based of $12, which suggests about 16%
upside from current levels, is based on a combination of P/E, DCF, and HOLT®
analyses and implies a P/E multiple of 9.2x (in-line with the 2-year historical discount to
the market multiple) on our 2012 EPS of $1.30. Increased visibility on long-term
synergy targets and evidence of faster organic growth would make us more
constructive on Xerox shares.

NetApp—Solid Growth, Limited Margin Leverage
ONTAP

Despite our positive outlook for end-market growth and the company’s competitive
positioning, we initiate coverage with a Neutral rating, given our view that limited operating
margin leverage will cap midterm earnings momentum, which we think is critical for shares
trading at a 22x NTM P/E multiple. Our pro forma FY11/FY12 EPS estimates of
$2.05/$2.33 are 0%/4%, respectively, above the consensus.

®m  Share gainer in a Growing Market. Relative to our expectation for an 8% LT CAGR for
the storage market, we expect the segments that NetApp is focused on (mid-range) to
grow at a faster 13% CAGR. This positions NetApp well, given over 70% revenue
exposure to this faster-growing segment. This view is reinforced by a second place
ranking (after EMC) on the Credit Suisse storage vendor scorecard, which ranks
vendors across eight metrics we believe are important in the storage market. We

16 March 2011
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expect long-term share to expand to over 17% from about 10% in 2010, and as such,
we model robust FY12/13 revenue growth of 20.5%/22.3%.

m  QOperating Margin Leverage is Capped. While NetApp is inherently a mid- 20s
operating margin business (versus ~19% in FY11), the company is investing to
capitalize on current momentum. We believe this is the right strategy; however, this
caps margin leverage NT. In FY12, excluding any impact from Engenio, we expect
operating margins of 19.3%, on steady gross margins (owing to a software-rich
offering) and spending growth.

®  Valuation. Our target price of $54 is based on a combination of P/E, DCF, and HOLT®
analyses and implies a P/E multiple of 20x our CY12 EPS of $2.70. This reflects a
healthy premium to the market (toward the high end of the five-year historic range).
While a premium multiple is warranted given growth prospects, limited scope for
midterm earnings momentum makes it challenging to argue for an even richer
premium.

Dell—A Long Transition to the Enterprise

We believe that Dell is in the midst of an ambitious transformation to become a more
strategic enterprise player; however, we are concerned that this will take some time.
Meanwhile, we see limited structural organic revenue growth, with only gradual scope for
further margin expansion, and consequently, a lack of bottom-line growth. (Our FY12/13
EPS estimates are $1.65/$1.63.)

®  Three issues against long-term revenue growth. First, we see the PC industry, excluding
tablets, declining 6% long term. Second, within this segment, we believe that Dell may
continue to gradually cede market share, owing to a weak emerging market position and
distribution. Last, owing to virtualization and increased competition potentially, we see
Dell's server business seeing flat sales at best. Even allowing for growth in storage and
services, the long-term blended revenue growth is flat (down 0.2%).

m  Gross Margin ~21% long term at best. Based on our analysis of gross margins by
segment, we believe there will be expansion from 19.1% to 20.6% long term, driven by
improved mix. Given limited levels of further opex improvements, we estimate OMs of
6.8%/6.7% in fiscal 2012/13.

® |n need of a transformation, but lacking the financial firepower to compete. Simply put,
Dell needs a transformation, and the issue is that this will involve M&A in the software,
services, and storage areas. Here, not only is the current track record mixed, but the
company will also need to compete for targets with peers such as IBM, Hewlett-Packard,
Oracle, and Cisco that have deeper pockets, and more attractive platforms.

®  Valuation, more of a relative Underperform. Our price target is $16, giving limited
downside risk based on DCF, HOLT®, and P/E analysis and making Dell a relative
Underperform. If the stock reverts to its historical multiple of 9x, the downside is $15
implying limited absolute downside.

Lexmark—Focus to Return to Secular Challenges

Our 2011-12 EPS estimates of $4.44 and $4.16 are 6% and 12%, respectively, below the
consensus. We expect negative EPS momentum through the year to drive
underperformance, as cyclical tailwinds that the company enjoyed in 2010 fade and as
secular issues related to the challenged outlook for market growth and the company’s
positioning relative to peers come back into focus. Consequently, we are initiating coverage
with an Underperform rating and a $35 price target.

16 March 2011
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®  Focus to shift to secular market challenges. We expect the printing hardware and
supplies market to grow at a 0%/1% CAGR through 2015. On hardware, our outlook is
driven by a fading refresh cycle near term, while on supplies (the main driver of profits),
our view is driven by a shrinking installed base. We expect all the growth to come from
developing regions.

®m  Declining hardware and supplies revenue. Given limited developing market exposure
and a fourth-place ranking (of four vendors) on the Credit Suisse printing vendor
scorecard, we expect hardware revenue to decline. In addition, despite higher usage,
driven by a focus on laser and business inkjets, we expect a shrinking installed base to
drive declining supplies revenue.

m 2012 earnings power closer to $4, not $5. Declining revenue growth will drive operating
margins lower, in our view, with risks to margins being to the downside, as more
investments are likely as the company addresses end-market concerns. As such, we
expect the 2012 consensus estimate to move closer to our $4.16 estimate as the year
progresses.

®  Valuation - a relative underperform. Our target price of $35 is based on a combination
of P/E, DCF, and HOLT® analyses and implies a P/E multiple of 8.4x our 2012 EPS of
$4.16. We note that over the last 2-years, Lexmark shares have traded at a 25%-35%
discount to the market.

IT Hardware 8
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Ten Themes for the Next Five Years

In this section, we lay out our long-term outlook for the $1.2tn IT industry (which includes
communications equipment, mobile computing products such as tablets, etc.). Clearly, in
such a significant industry, which accounts for ~2% of global GDP, the dynamics of
supply, demand, and competition are especially complex in a backdrop of convergence
and consolidation, as evidenced by recent M&A activity. We have attempted to develop a
framework to project demand and think about which vendors are best positioned to
capture value within the industry over time. As such, we arrive at ten important
conclusions:

Figure 2: Ten Themes for the IT Industry

1) Cyclical tailwinds for now, Our analysis of macroeconomic and corporate environment, combined with our proprietary IT Survey
structurally 4% growth suggests that total IT industry (PCs, servers, storage, printing, and services) will continue to see cyclical
recovery in 2011/2012, with industry revenues growing to $1.3tn, implying around 4-5% growth
2) Compute demand drives Our addressable market analysis for tablets (based on PC forecasts by price point) suggests that the tablet
tablet market to $120bn long market could reach 298mn units by 2015 (42% of total PC units), with revenues of $120bn
term
3) Smartphones set to cross Based on our proprietary affordability analysis, we estimate that the smartphone market will grow from
1bn unit mark by 2015 297mn units in 2010 to 594mn/1.04bn units in 2012/2015, implying a CAGR of 28.5% over the next five
years
4) Storage has several secular Driven by accelerating unstructured data growth, server virtualization, and regulatory/compliance
growth drivers requirements, we believe storage will become increasingly important. As such, we expect storage
(hardware, software, and services) revenue to grow at a healthy 7% per annum to $65bn by 2015
5) Services set for a gradual Based on our view that services is being underconsumed globally, we are looking for around 5% top-line
recovery growth for the services market ($780bn+ in revenue in 2010) over the next five years
6) Lackluster outlook: servers, We see muted outlook for servers and traditional PC markets, as we expect revenue declines at CAGRs of
traditional PCs, printing 2% and 6%, respectively. For the printer market, we expect revenue to grow only 1% in 2010-2015 owing to
a shrinking installed printer base
7) Radical changes to the PC ~ We believe that strong tablet unit and revenue growth will come at the expense of traditional PC vendors.
value chain? With Apple and Android having innovative platforms, industry profit share of vendors like Microsoft and Intel
will come under pressure in the PC market
8) Competition for the With an accelerating trend to become an end-to-end solution provider, we are seeing signs of traditional
datacenter . . .heating up partners now competing head to head, with Cisco's push into the server market, Oracle's move into the
server and storage markets, and HP's efforts in the networking space
9) M&A : sector is ripe for Our analysis for gross cash, net cash, and R&D investments at top 50 technology companies over time
continued consolidation suggests that M&A activities are likely to continue in the sector, with IBM, HP, and Dell likely to be most
active
10) The cloud may not be as Recently announced cloud offerings from IBM, HP, and Dell are fundamentally similar to infrastructure

incremental as you think

outsourcing services already being provided by these companies. As such, we expect the impact of cloud
may not be as incremental as perceived by the market

Source: Company data, Credit Suisse estimates. Note: Intel covered by Credit Suisse Semiconductor analyst John Pitzer, Microsoft & Oracle
covered by Credit Suisse Software analyst Phil Winslow, Cisco covered by Credit Suisse Communication Infrastructure analyst Paul Silverstein.

1) Cyclical Tailwinds for Now, Structurally 4% Growth

Much of our analysis deals with the microeconomics of the IT hardware sector in terms of
the fundamental demand drivers of servers, storage, services, and PCs. However, for an
industry that represents nearly 50% of U.S. investment in private fixed assets, the
macroeconomic environment is a key consideration. After economic factors such as GDP
growth, corporate health, CEO confidence, and other leading indicators are taken into
account, we conclude that there is a robust economic backdrop that lays the foundation for
growth in IT spending at least through 2011. This will likely be a continuation of the cyclical
recovery seen in 2010, and we base our conclusion on several factors:

IT Hardware
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Figure 3: G4 Investment % of GDP Figure 4: G4 Nonfinancial FCF % of GDP
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A conducive macroeconomic and corporate backdrop. As depicted in Figure 3, the last few
years have seen an unsustainable reduction in fixed investment as a percentage of GDP;
returning to trend alone will result in a positive uptrend in tech spend. A combination of
strong balance sheets, cash at record levels (in the U.S. at 6% of assets), and robust FCF
(at 4% of GDP, the highest levels since 1995), combined with increasing levels of
business confidence, means that corporations have the continued firepower to invest for
growth; this is noted in Figure 4, Figure 5, and Figure 6. Further, G4 business investment
stands at 16% of GDP (Figure 3), one of the lowest levels on record, yet tech accounts for
a significant 40%+ of investment spending. The macroeconomic drivers behind corporate

discretionary spending are very appealing and will prove to be supportive for IT spending
in the coming years.

Figure 5: U.S. Nonfinancial Corporates—Cash as a % of Figure 6: U.S. Nonfinancial Corporates—Cash as a % of
Total Assets Market Capitalization
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Source: Datastream, Credit Suisse estimates. Source: Datastream, Credit Suisse estimates.

Tech is being underconsumed. Having analyzed levels of technology, net investment
relative to GDP, long-term trend, and depreciation, we find that levels of tech investment
remain structurally below long-terms levels, even after the recovery in 2010. (See Figure
8). For example, net tech investment (capex minus depreciation to GDP) normally runs at
an average of 0.62% with a peak to trough of 1.4%; however, it currently languishes at
only 0.1%. This relative underconsumption of tech in major economies adds to the
argument that spending should continue to recover in 2011. In fact, net tech investment in
2009 for IT hardware (Figure 7) was negative, implying that assets were depleted. Given a
similar recovery in 2002, and combined with our proprietary IT forecast models, we are
predicting 8% IT capex growth in 2011 and 5% in 2012, bringing us to prerecession 2007
levels of net technology investment as a percentage of GDP (dashed line in Figure 8).
Furthermore, as we discuss in our macroeconomic analysis, other similar forward
indicators, such as CEO confidence, corporate profits, the ISM index, and durable goods
orders imply positive momentum ahead.
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Figure 7: Investment in Hardware Turned Negative in ‘09
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Figure 8: A Strong Potential Bounce in Investment
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Our proprietary Credit Suisse IT Survey is supportive of continued cyclical tailwinds.
Based upon our survey of top IT decision makers at major global corporations, we find that
some 63% of respondents expect IT spending to increase, with a consistent response
across all regions. In aggregate, IT headcount growth is expected to grow some 6%, with
spending increasing at significantly faster rates than in 2010; the fastest growth will be
seen in areas such as services, storage, mobile devices, and software.

Figure 9: Credit Suisse IT Survey—What Are Your Year-Over-Year Growth Expectations

for Your IT Spend in the Following Areas in 20117
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Source: Credit Suisse IT Survey, February 2011.

Beyond the cycle, a 4% growth industry. Beyond the cyclical component of the recovery in
2011 and 2012, we believe that revenue growth will be around 4% per annum, rising to a
$1.3tn industry by year-end 2012 for the IT sector (PCs, servers, storage, printing,
services). We note that each of our industry models are built upon specific proprietary
analysis rather than simply looking at historical levels of revenue growth. Within the
segments, we believe that attractive growth segments are tablets, smartphones, and IT
storage; we see muted revenue growth for traditional PCs (ex tablets) and servers.
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2) Compute Demand Drives Tablets to $120bn Market

We fundamentally believe that PC projections that are based on forecasting seasonality
for desktop, notebook, and netbook demand are flawed and subject to excessive volatility.
We have developed what we believe is a unique alternative to forecasting demand for
consumer and corporate compute power (all product categories):

Consumer PC growth of 17% (including tablets) long term. We have developed what we
believe is the first econometric model for consumer PC demand using cross-sectional
analysis across 42 countries and based upon over 1,000 data points. We find that there is
a statistically significant relationship between PC affordability and the PC penetration per
capita, (with R-squared ranging between 71% and 86% from our multiple regressions).
Based on these fundamental relationships, we demonstrate that the elasticity of demand
remains above 1.0. Simply put, this means that a move to lower price points will drive
incremental volume. Also, based on an extrapolation of product teardowns, we
demonstrate that an average quality low-end PC is plausible at a $200 ASP within the next
five years. In turn, what this means is that the installed base for PCs will rise to 1.2bn from
680mn last year, with consumer PC volumes growing at a 17% CAGR (2% ex-tablets) LT.

Commercial PC volumes to show robust growth in 2011-12, driven by a corporate refresh.
We estimate that the average age of the installed base currently is six years, which to us
suggests that replacement volume will recover in the near term. Furthermore, our
proprietary Credit Suisse IT Survey (polling 60 top IT decision makers at global firms)
suggests a further boost, given the transition to Windows 7 and new hardware releases
(more powerful specs and chip releases). As PC penetration of the labor force continues
to increase, we forecast commercial PC volumes to grow 17%/16% in 2011/12 (13%/10%
ex-tablets) and 11% long term (5% ex-tablets).

Tablets are different for many supply and demand considerations. The tablet market is
inherently challenging to forecast, given its recent introduction. From a fundamental point
of view, we do believe tablets are different, and there are several reasons why tablets will
have a more meaningful impact on the PC industry than netbooks historically. These
include: (1) optimization for media consumption, (2) numerous applications (app
ecosystems), (3) hundreds of industry-specific uses (restaurants, healthcare, education
etc.), (4) mobile operating systems that are optimized for the smaller form factor, and (5)
leverage from new distribution channels (carriers) and (6) instant on/longer standby.

Tablets represent a $120bn market long term. We acknowledge that tablets are unlikely to
replace all computing needs. For this reason, we adopt a price point-based approach that
assumes that demand for a given level of computing necessity can be approximated by
price level. We use our global PC forecast by price point to determine the addressable
market for tablets; we conduct a penetration analysis at each of these tiers. For instance, a
low-end PC for the consumer market at $300-499 can be better served by tablets (63%
LT) versus the high-end $1,000+ category (we assume 0%). Likewise, we perform a
similar application-based approach for the corporate market. We conclude that the tablet
market could represent a $120bn market by 2015, with units reaching 298mn (or 42% of
total PCs). Furthermore, while we believe that over 50% of tablet volume will be consumer
based, we are surprised by the degree to which corporate adoption appears to be taking
hold; this is further confirmed by results from the Credit Suisse IT Survey as seen in
Figure 10 and Figure 11.
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Figure 10: Tablet Adoption—High Enterprise Interest

Question: Is your company currently deploying tablet devices, or might
you consider deploying tablet devices sometime in the next 5 years?
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Figure 11: 30% of Commercial PC Demand in 3 Years?

Question: What % of your global employee base have/will have a
tablet device (supported by enterprise) at the following points in time?
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3) Smartphones Set to Cross 1bn Unit Mark by 2015

Based on our proprietary model, which takes into account the total cost of ownership
(TCO) for a smartphone, income distribution, and penetration of the addressable market,
we conclude that the addressable market for smartphones could be as high as 2bn longer
term. We define TCO as the upfront cost that a consumer pays for a smartphone
combined with the annual service cost for a basic voice and data plan associated with that
device. Our smartphone model suggests that by 2015, the global smartphone subscriber
base will reach 1.9bn, (i.e., 98% of the 2.0bn addressable market). Based on this
long-term estimate, we believe that smartphone volumes will grow from 297mn in 2010 to
594mn/1.04bn in 2012/2015, implying a CAGR of 28.5% over the next five years. Despite
seeming optimistic, our cannibalization analysis and handset price point work still suggest

that the risks are to the upside.

Figure 12: Smartphone Market—Our Long-Term Forecasts Are Based on Three Different Methodologies

Analysis Methodology Result Implication
Total Cost of Proprietary Credit Suisse model that 2.0bn addressable market for By 2015, we estimate 2.0bn people to be
Ownership forecasts the smartphone market using the smartphones by 2015, up from potential smartphone subscribers, and we

TCO (total cost of ownership) of a
smartphone, income distribution, and
penetration of the addressable market

0.7bn in 2009 assume 1.9bn smartphone subscribers, which

implies about 98% penetration of the addressable
market. Hence, we believe our smartphone
subscriber estimates could prove conservative

Cannibalization of Forecasting smartphone market based on 988mn smartphone units in Our 1.04bn estimate for smartphone volumes by

consumer incremental opportunity to cannibalize other 2015 based on smartphones 2015 looks achievable based on our
electronics consumer electronic devices such as MP3 cannibalizing other CE device cannibalization work; this suggests that
devices players, gaming consoles, PNDs, cameras, segments smartphone volumes could be as high as 988mn

and midend phones

BOM reduction  Looking at smartphone market based on
and price band  bill-of-materials reduction for a midend

1.04bn smartphone units in The 1.04bn smartphone unit number by 2015 is
2015 based on the BOM again in-line with our published volume forecast

analyses smartphone and how quickly smartphones reduction and price band based on TCO and affordability analysis

could penetrate lower price tiers

Source: Credit Suisse estimates.
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4) Storage Has Several Secular Growth Drivers

We project the storage hardware, software, and services market ($47bn in 2010) to grow
at a healthy rate of 7% per annum to over $65bn in 2015. In particular, demand for storage
capacity is being driven by accelerating unstructured data growth, driven by the explosion
of digital content, server virtualization, and regulatory and compliance requirements. As
such, we expect storage will become increasingly important, not only as enterprises cope
with rapid data growth, but also as they continue to optimize their virtualization
implementations.

Figure 13: Virtual Machines Will Increasingly Contribute to Unstructured Data Growth
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Source: IDC, Credit Suisse IT Survey.
Note: IDC 5-year CAGR extrapolated from 4 years.

Within the storage hardware market, there continues to be an ongoing secular shift from
direct attached (to the server) architectures toward networked storage architectures. This
means that networked storage (SAN and NAS), which accounted for 83% of storage
hardware spending in 2010E (up from 62% in 2005), will rise to 92% of storage hardware
spending by 2015E. Even beyond growth, we believe the market represents an attractive
and strategically important segment, as software and services collectively account for 56%
of the overall storage market opportunity. In turn, this explains the frenzy of M&A activity in
the space by all major vendors, including HP, Dell, IBM, NetApp, and EMC over the past
five years.

5) Services Set for a Gradual Recovery

While companies like IBM, HP, and Dell have historically been viewed as hardware
companies, the actual end market for IT services dwarfs the hardware market opportunity,
as services is over a $780bn market, some 2x the value of hardware procured. We
conclude that the macro backdrop for IT services is positive in the long term. Over the next
five years, whether we look at IT spending relative to GDP levels, attach rates to hardware
and software, or corporate revenue forecasts, (based on S&P forecasts) we find that IT
services are being underconsumed globally; this points to accelerating growth ahead. For
example, global IT services as a percentage of global GDP are 1.3%; however, in 2000-
09, it has risen consistently from 1.07% to 1.32% and hit a high water mark of 1.37% in
2008. If this trend resumes, then the CAGR in the services market would be 5.8% per
annum. (We are forecasting slightly lower annual growth of 4.9% during the same time
period.) Within this context, we see faster growth in segments such as process
management and slower growth in segments such as hardware maintenance and support.
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Overall, after limited revenue growth in IT services in 2010, we believe that 2011 will
continue to show late cycle characteristics.

6) Lackluster Outlook—Servers, Traditional PCs,
Printing
Servers Anemic Server Market Revenue Growth Ahead

We believe that overall server market revenue will decline at a 2% CAGR in 2010-15,
declining to $44bn by 2015. In particular, the x86 market (98% of units and 65% of
revenue) has enjoyed strong growth in 2010 (sales were up some 29% in 2010). This is
attributed to both a cyclical recovery and a very substantial x86 processor redesign. Going
forward, we expect revenue CAGR of -2% in 2010-15E, with the 8% long-term growth in
the 2-way under $2,000 category (owing internet traffic, Web-based applications, and
high-performance computing workloads) being more than offset by a 3% long-term
revenue decline in the 2-way above $2,000/4-way and above categories owing to the
impact of server virtualization. We would note that, in the latter category, lower volumes
are mitigated by higher overall ASPs, which mitigate the revenue decline for
virtualization-focused systems.

PC Ex-Tablets—Lackluster Prospects

Given our view that tablets will represent 42% of computing needs longer term, unit and
revenue growth in this segment will be substantial. However, excluding tablets, we believe
the traditional PC market will only grow a mere 3% in unit terms and will actually decline
6% in revenue terms to $172bn in 2015 from $238bn in 2010. We expect particular
weakness in desktop and netbook shipments. Simply put, we believe that tablets will be
able to address lower-end computing needs, especially in the consumer market.

Printing—a Flat Market

We expect that the $51bn printer hardware market (last year) will see flat growth long term.

Following two years of declining shipment growth (a 6% decline in 2008 and a 14%
decline in 2009), the printing hardware market benefited from a refresh cycle in 2010 that
resulted in overall shipment growth of 8% and overall revenue growth of 5%. Within this,
we believe the shift to multifunction devices, and away from single-function printers and
standalone copiers, will continue. Overall, we expect flat MFP and single-function printer
revenue growth long term, while revenue from single-function devices will remain flat
through 2015. Our outlook for the $73bn supplies market that generates the bulk of the
printing industry’s profits is equally muted. We expect supplies industry revenue to also
grow at a 1% CAGR from 2010 to 2015 owing to a shrinking installed base, which will
offset more pages-printed-per-device.

7) Radical Changes to the PC Value Chain?

A clear conclusion for the entire PC value chain is that the combination of strong tablet unit
growth and revenue growth will come largely at the expense of traditional PCs. Combined
with the share gains by Apple and the potential success of Android, this means that the
traditional value chain in the PC industry may see radical change ahead. An important
supply side consideration is the deficiency that currently exists in the Intel and Microsoft
platforms for tablet use. Owing to innovation from platforms including Android, the tablet
market has little dependence on the Wintel platform, and will have a more competitive
processor market. Indeed as shown in Figure 14, this platform accounts for 50-80% of
value and has done so consistently over the past several years.
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Figure 14: Wintel Operating Profit Share of the Industry Has Been 66% on Average
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Source: Company data, Credit Suisse estimates.

How value share will evolve in the industry is hard to predict; however, we believe that
vendors such as Apple or HP are attempting a more vertically integrated approach to
tablets. Traditional smartphone vendors including Samsung and Motorola are aligning
themselves with the Android platform. The tablet market's share of the computing value
chain may eventually become similar to the smartphone market. The contrast is startling;
whether the actual branded hardware vendors vertically integrate or otherwise, they may
have some 90% share of value in this industry. In the PC market, the equivalent portion is
20%.
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Figure 15: The Operating Profit Share of the Smartphone Industry Is different than the PC Industry, Given the
Nonexistence of a Chip/Software Duopoly (Wintel)

100% - EMS vendors
Other chipset vendors 10% EMS vendors
40%
90% - Qualcomm
HTC 90%
80% - Intel
RIM
* 70%
>
@
=}
©
E= 60% -
©
e .
I} Nokia 25%
S 50% |
.g
o
g 40%
b Microsoft
[
o
©  30%
Apple
20%
20%
10% ~ HP
Apple
0% )
Handset vendors PC vendors

We compare the handset and PC
industries* to illustrate the wide
disparity in how profits are shared
across the supply chain/ vendors.
Here we make the following points:

1) The top five handset vendors (by
profit) generate nearly 90% of the
industry's profits, vs. only 20% for the PC
industry.

2) Software is integrated at the vendor
level for handsets/ smartphones but
largely owned by Microsoft in the PC
industry. As such, Microsoft alone
accounts for ~35% of industry profits.

3) Handset vendors have choice of CPU
(Qualcomm, Texas Instruments, NVIDIA,
Marvell etc) whereas Intel predominately
controls supply for the PC industry. For
this reason, chipset vendors in the
handset industry only account for some
10% of industry profits, vs. over 40% for
Intel in the PC industry.

Given tablet vendors will have a
choice of OS and chipset provider, we
think the tablet industry evolves in a
similar way to handsets, with vendors
sharing more of industry profits and
vendors like Microsoft and Intel losing

profit share.
* Industry as top five hardware vendors, software
vendors, chipset providers and EMS companies

Source: Company data, Credit Suisse estimates.

We would highlight that, from the Wintel perspective, the previously mentioned dynamics
are only confined to the tablet portion of the market. Clearly, there will be a significant
portion of revenues and profits for which the platform will essentially remain untouched.

The alternative argument

To be clear, CS Intel analyst John Pitzer and Microsoft analyst Phil Winslow have a more
optimistic view for the competitiveness of both companies in the PC market, but
specifically for their potential in the tablet market based upon several factors:

Improvements coming from Oaktrail and Medfield. Intel has demonstrated several Oak
Trail (32nm integrated SoC for Windows) based 8-10" tablets and gaming consoles to
launch in 1H11 from several OEMs (Dell, Samsung, Toshiba, Acer, Asus) with multiple OS
(Windows 7, Android, MeeGo). The company have recently reported 35 tablet wins with
the first Android based tablets in 3Q11. John Pitzer believes that Intel will improve power
consumption characteristics of its products, focused on the tablet market at 32nm
(products expected in 2H) and further in 2012 with 22nm ramp for SOCs (Medfield).

Windows 8 in 2012. In mid-February, Android Central posted supposedly “leaked”
screenshots of a Dell presentation slide deck depicting a tablet roadmap that targets a
January 2012 release of a Windows 8 tablet. To date, Microsoft has not specified a
release date or a detailed development timeline for Windows 8 but noted the traditional 24-
36 month development cycle at CES 2011 this past January. Given that Microsoft
reportedly compiled Windows 8 Milestone 2 in December, the Credit Suisse Software
Team believes that a beta of Windows 8 may be released as early as the September
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quarter, and they continue to expect that Windows 8 will be released in 2012. Though the
Credit Suisse Software Team expects enterprise adoption of Windows 8 to be
considerably lower than Windows 7 given the strong adoption of Windows 7 and the short
release period between the two operating systems, the team views Windows 8 as a
meaningful release for Microsoft in terms of the company’s positioning in the consumer
market—particularly in the tablet segment. The Credit Suisse Software Team believes that
Windows 8 will not only support ARM in addition to x86 but will also be available with three
user interfaces for OEMs to chose from, one of which will be tablet-optimized based on
Microsoft's Metro Ul, which serves as the interface for Windows Phone 7 and Xbox. The
Credit Suisse Software Team also expects meaningful improvements in power
consumption and boot time with the release of Windows 8, which are important
characteristics in the tablet market. Therefore, the Credit Suisse Software Team ultimately
believes that Microsoft will have a much larger positioning in the tablet market than Wall
Street currently anticipates, especially in the still nascent corporate tablet market.

Integrated Versus Fragmented Debate. Apple is unique in their integrated approach — they
sell a system in which they own all of the software IP and critical components of the
hardware IP. The opposite business model is in the PC market if Dell, Microsoft and Intel
were all the same company. In stark contrast, Apple’s competitors in both the smartphone
and tablet markets are forced to choose from multiple vendors increasing the complexity
with regards to software and hardware integration. While Google’'s Android (covered by
Credit Suisse Entertainment, Internet, and Cable DBS analyst Spencer Wang) is
becoming the de facto OS in these new markets, the integration of software to silicon is
significantly complicated by a highly fragmented market in the apps processor arena. In
our opinion the integration issues only become more complex as you move from
smartphone to tablet — from a 4” to a 10” screen, OS and silicon solutions need to be more
robust and more highly integrated. In our opinion it is partly the reason for the lack of 10”
tablets coming to market in 4Q10/1Q11 in favour of less robust, and in our opinion, less
interesting 7” tablets. This move towards standards could make Intel more viable in the
tablet market.

8) Competition for the Datacenter... Heating Up

An accelerating trend in the sector is the desire for large IT vendors, including HP, IBM,
Cisco, Oracle, and Dell, to become end-to-end solution providers or sole suppliers for the
complete solution within the datacenter, including networking, software, storage, servers,
and services. The driver of this strategy is the vendors’ desire to capture incremental
customer wallet share as data centers are rearchitected for private or public cloud
implementations. As a result, we see traditional partners now competing head to head,
most clearly demonstrated by Cisco’s move into the x86 blade server market with its UCS
offering, Oracle’s push into servers and storage with Exadata and Exalogic, and HP’s
move into networking. While no one vendor has yet mastered the complete stack of
hardware, software, and services (as shown in Figure 16), with many of the products and
strategies still evolving, we would highlight the following in order to determine the impact
on the technology industry:
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Figure 16: Competition for the Datacenter is Driving More Convergence
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Bundling Versus Best-of-breed, Purchasing Patterns Will Not Shift Over Night

Few would doubt the strength of Cisco or Oracle’s salesforce or distribution. The question
is whether bundled or best-of-breed solutions are preferred. While the debate around this
is not a new issue, we would highlight, as noted in Figure 17 and Figure 18, that at least
from a purchasing perspective, there appears to be a strong bias toward best-of-breed
products. In the Credit Suisse IT Survey, some 67% of IT decision makers (Figure 17)
noted a preference for best-of-breed versus purchasing from one vendor.

16 March 2011

Figure 17: 67% of Respondents Prefer Best-of-breed Figure 18: 43% of Respondents Don’t Want 1 Supplier
Question: If you were to build (or currently have) an internal private Question: In 2014, if you could choose to purchase the majority of
cloud, you would: your IT hardware/software/services from one vendor, who would it be?
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Exadata and Exalogic Are Likely to Have Some Impact

As noted by Credit Suisse Software Analyst Phil Winslow (noted in the reports Dr.
Exalove, Part I: Or How | Learned to Stop Worrying (about Sun) and Love Exadata, dated
12 October 2010 and Dr. Exalove, Part Il: Or How | Learned to Stop Worrying (about Sun)
and Love Exalogic Too, dated November 23, 2010), due to Oracle’s strength in both
database and middleware software and, a growing market share in enterprise applications,
the Credit Suisse Software Team believes that Oracle continues to build a robust and
growing pipeline for the Oracle Exadata Database Machine and that Oracle’s appliance
strategy—from Exadata to Exalogic—positions Oracle to be a disruptive force in the
server, networking, and storage hardware markets. As a result of Oracle’s strength in the
database layer, the Credit Suisse Software Team believes that Oracle is uniquely
positioned to increase server performance and lower storage hardware costs through
innovation in the software stack — this will put pressure on competing hardware vendors.

Oracle’s Exadata product is often thought of as the Oracle Sun Database Machine, as it
combines Sun database and storage servers, storage disks, and Oracle database
software into an integrated system that is optimized for running Oracle’s market-leading
database software. Theoretically, these advantages make Exadata well suited for OLTP
applications and data warehousing, especially where Oracle database software is the
preferred solution. Our survey highlighted several key conclusions on Exadata:

Significant awareness, but considered expensive. There is significant awareness of the
Exadata solution, as demonstrated by nearly 40% of survey respondents having already
evaluated the product (Figure 19), but the majority of respondents on average do not
intend to purchase the product in the near term (Figure 20). Oracle clearly targets Exadata
at the company's database software installed base. Therefore, because the results
detailed in Figure 20 include both customers and non-customers of the Oracle Database,
Figure 20 likely understates the potential demand within the Oracle Database installed

Source: Credit Suisse IT Survey, February 2011.
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base for Exadata. Given that convincing a customer of IBM's DB2 database to switch to
Exadata represents a much more challenging sales process (given that the customer
much migrate its data from one RDBMs to another) as compared with existing Oracle
Database customers, who can more easily migrate the software to the Exadata platform.
While the appliance is on the high end in terms of price, it is important to note that it does
include a bundle of software, storage, and servers.

Figure 19: Exadata—High Level of Awareness . .. Figure 20: ... Planned Purchases Will Be Gradual

Question: Have you evaluated Oracle's Exadata appliance? Question: How likely are you to purchase Oracle's Exadata appliance
in the future (1=unlikely, 10= very likely)?
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Source: Credit Suisse IT Survey, February 2011. Source: Credit Suisse IT Survey, February 2011.

A strong installed base means that it will likely have some impact on the industry. Oracle
will target its vast software customer base with this solution, and it is showing early
success. At the end of 2010, the company noted a $2bn sales pipeline for Exadata, up
from $1bn in mid-2010. The Exadata solution is optimized for Oracle’s database software,
and this definitely gives the company an advantage in bundling for applications that are
heavily dependent on high-performance instances of Oracle’s database technology. This
is also true for Oracle’s more recently released Exalogic product. In comparison to
Exadata, the Oracle Exalogic Elastic Cloud is an appliance that combines 64-bit x86
processors, an InfiniBand-based 1/0O fabric, and solid-state storage with the market-leading
Oracle WebLogic Server, other enterprise Java Oracle middleware products, and a choice
of Oracle Solaris or Oracle Linux operating system software. Exalogic is optimized for
Oracle’s middleware and application products, and hence gives Oracle the opportunity to
move these workloads to Oracle hardware.

Cisco’s UCS—Impressive Technology, but a Long Way from Main Stream Adoption.

Awareness is high. With its Unified Computing System (UCS) offering, Cisco entered the
server market with a broad, flexible data center strategy that bundles servers, networking,
and management software into a modular, cohesive architecture that can be managed as
a single entity. Owing to increased competition from IBM and HP for the data center, Cisco
likely felt that it was necessary to enter the server market, as it was losing leverage by not
directly controlling the server IP. As depicted in Figure 21, in a relatively short period of
time, there is a strong awareness of Cisco’s UCS offering, with almost 50% of survey
respondents having evaluated it at some point.
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Figure 21: UCS—Awareness Even Higher than Oracle’s Exadata
have you evaluated/are you evaluating Cisco's UCS offering?

Have never heard of it
3%

Yes, evaluating
23%

Yes, yet will not likel .
purchase in the next 12 Yes, will likely purchase
months in the next 12 months
18% 10%

Source: Credit Suisse IT Survey, February 2011.

UCS, seen as an expensive solution. A customer evaluating Cisco’s UCS products is
generally not only looking only to buy servers, but instead is looking for a comprehensive
data center solution that includes servers, networking, management tools and storage.
Cisco’s UCS offering is typically more expensive on an equivalent basis with other
competitive offerings, as respondents to our survey noted in Figure 22.

Figure 22: Cisco UCS Is the Priciest Server Solution
Question: Please rate the following server vendors across price/performance, using the following scale: 1 =
Very poor performance 5 = Excellent performance

Dell |

HP

IBM |

Sun/Oracle |

Fujitsu |

Cisco UCS |

Source: Credit Suisse IT Survey, February 2011.
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Early run rates are impressive. Cisco is experiencing early success with UCS, claiming
over 4,000 customers and an annualized run rate of $650 Million (nearly 7x year-over-year
growth) at the end of February 2011. However, with less than 1% share of the server
market, Cisco has a considerable way to go in order to catch HP, IBM, and Dell in the
server market. Cisco has the luxury of building high-performance data center architecture
from the ground up (with little hindrance from legacy technology), and although UCS may
enjoy a performance advantage, it is widely expected that HP and IBM will catch up in the
near term. Although Cisco’s go-to-market plan will likely focus on IT shops that are already
existing networking customers, those very same customers may hesitate to give Cisco a
larger share of wallet owing to the fear of vendor lock-in.

9) M&A—Sector Is Ripe for Continued Consolidation

We estimate that the IT hardware, software, and services vendors spent a staggering
$500bn on M&A over the past five years. Going forward, we believe, if anything, this trend
could accelerate.

16 March 2011

Figure 23: Gross Cash to Sales—Healthy Levels of Cash Figure 24: Net Cash to Sales Are Close to Highs
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Technology companies have the firepower to spend. A glance at Figure 23 shows that the
level of gross cash to sales is at 23% (similar to the average over the past ten years).
However, net cash levels of 8% are higher than the historical average of 6%, as shown in
Figure 24. In addition, we note that FCF levels for the top 50 technology companies are
also at record levels, both in absolute terms and as a percentage of sales. Clearly, such
significant cash flow can also be used for a combination of dividends/ buybacks; however,
given the supportive macroeconomic backdrop, we argue that M&A will be a priority.

Source: Company data, Credit Suisse estimates.
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Figure 25: FCF Generation (Both Absolute and Margins) Has Also Been at Record Highs
FCEF for the top 50 technology companies over time
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Underinvestment in tech R&D? A glance at Figure 26 reveals that in aggregate R&D
intensity in the technology industry continues to decline for the top 50 companies. This
was only 6.5% of sales in 2010, which is not only lower than history but also lower than
several other sectors. We would argue this lower R&D as percentage of sales points to

less internal investment and more potential external investments through acquisition.

Figure 26: R&D to Sales Ratio for Technology Companies Is at an All-Time Low
R&D to sales ratio for the top 50 technology companies over time
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M&A in technology is on the up. A glance at Figure 27 and Figure 28 shows that some
$113bn of M&A was completed in 2010, with 190 deals being completed in the global
communications, hardware, software, and services industry. This represented a significant
uptick over the prior two years (average of $85bn), but still below the record levels seen in

16 March 2011

IT Hardware

24



AN

CREDIT SUISSE 16 March 2011

2007 ($172bn), which shows an increasing appetite for deals. Interestingly, we also notice
that around 70% of transactions (both in terms of deal count and deal value) have been in
the software and services area in 2010.

Figure 27: M&A Appetite Has Seen an Increase in 2010... Figure 28: ...With Software/Services Being a Focus Area
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Convergence and the rise of the megacaps. As the technology sector has continued to
consolidate, megacaps vendors, including IBM, Cisco, Oracle, and HP, have continued to
get larger. For these companies, there appears to be a move toward a more vertically
integrated industry structure, with blurring lines between hardware and software, and
unlike the silo approach of the previous decade. Time will tell whether such strategies
prove successful. However, what is clear is that, given levels of existing cash, FCF
generation, and the intent to drive a bundled solution for the datacenter, consolidation in
the industry is likely to continue.

IBM, HP, and Dell are likely to be very active in M&A. Within our sector, we believe that
the most active companies when it comes to M&A are likely to be IBM, HP, and Dell.
Indeed, all three have significant potential excess cash for acquisitions. IBM openly
highlights that the company may spend as much as $20bn on M&A in the next five years,
mainly in software. We also believe that the incoming CEO at HP may seek to reinvigorate
its stagnant portfolio, and Dell is likely to use acquisitions to get to its targeted enterprise
business mix. Even for Apple, we believe that with $60bn of net cash along with a
business model and ecosystem that continue to evolve rapidly, if the company is to
monetize its installed base of over 200mn users, M&A may be necessary.

Figure 29: IBM, Dell, and HP Accounted for 5% of Deal Value in Global Sector Since 2006
US$ in millions, unless otherwise stated

Deal value ($ bn) IBM HP Dell Sub-total Global
2006 2,839 4,555 0 7,394 112,433
2007 5,516 0 1,723 7,239 172,494
2008 237 360 155 752 86,471
2009 836 0 3,760 4,597 83,927
2010 4,070 2,253 820 7,143 112,895
Total over 2005-2010 13,498 7,168 6,459 27,125 568,220
as % of sector deal value 2.4% 1.3% 1.1% 4.8%

Source: Company data, Credit Suisse research.

10) The Cloud May Not Be That Incremental

Nowadays, rarely a conference call, presentation, or trade journal article goes by without
some reference to the revolutionary benefits of cloud computing as extolled by the IT
industry. However, what matters in the context of this report is what cloud computing
means for the IT industry from the viewpoint of investors.

IT Hardware 25



CREDIT SUISSE\

In theory, if all workloads shifted to the public cloud, all this involves is the change in the
purchaser of IT infrastructure from enterprise IT departments to service providers. For
example, we note that certain service providers such as Google actually manufacture their
own servers, while other service providers such as Rackspace (covered by Credit Suisse
Small Cap Software analyst Greg Dunham) buy commodity components from IT vendors
such as Dell. The location and the ongoing operations of the underlying hardware and
software are essentially transferred. When viewed from this perspective, the shift toward
cloud computing will only be partially incremental. As service providers grow in size and
numbers, the efficiencies they gain will allow them to use the same amount of IT
equipment (and headcount) to service a larger number of customers. Indeed, some 70%
of respondents in the Credit Suisse IT Survey felt that, as a result of cloud computing, IT
spending would be flat to down (as shown in Figure 30).

Figure 30: Cloud Computing Will Reduce IT Spend in the Coming Years
Question: Adoption of cloud computing will cause your overall IT spend to:

80.0% -
70.0% -

1 year from now 3years from now 5years from now

OlIncrease MDecrease ENot change

Source: Credit Suisse IT Survey, February 2011.

From a vendor perspective, we believe that the components of cloud computing are similar
to existing datacenter architectures. Recently announced cloud offerings by all major
vendors, including IBM, HP, and Dell are fundamentally similar to infrastructure
outsourcing services that they have provided through their services arms for several years.
The real change is then to ensure that their portfolios are aligned with new
purchasers—service providers, customers seeking private cloud implementations, and
customers seeking public cloud services directly from the vendors themselves. In this
context, the discussion about who is well positioned for the cloud is similar to much of this
report in comparing the strategic pros and cons of each company’s overall portfolio. For
example, IBM has a broad portfolio from servers and storage to software and services,
whereas Dell predominantly serves the commodity part of the server market, which is
valued by cloud service providers when building infrastructure for commodity services. The
question then becomes whether the shift toward cloud computing could allow newer
entrants for IT infrastructure to win share, and we note that, according to the Credit Suisse
IT Survey, Cisco is heavily favored to win incremental cloud infrastructure business, as
seen in Figure 31.
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Figure 31: Cisco Is Likely to Be a Key Beneficiary of Cloud Deployments
on a scale of 1-5 (1= unlikely, 5= very likely), how likely are the following vendors to GAIN significant
revenue as cloud computing adoption increases?

Cisco

IBM |

HP |

EMC |

Microsoft |

Oracle |

Dell |

2.50 2.70 2.90 3.10 3.30 3.50 3.70 3.90

Source: Credit Suisse IT Survey, February 2011.
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Macro Trends Supportive of Tech

Much of our analysis deals with the microeconomics of the IT hardware sector in terms of
the fundamental demand drivers of servers, storage, services, and PCs. However, for an
industry that is some $1.2trillion (including hardware, software, and services) and that
represents nearly 50% of U.S. investment in private fixed assets, the macroeconomic
environment is a key consideration. After economic factors such as GDP growth,
corporate health, CEO confidence, and several others are taken into account, we see a
positive macroeconomic backdrop for an industry, which is ultimately the foundation for
growth, efficiency, and productivity. As noted by John Maynard Keynes in The General
Theory of Employment, Interest and Money, 1936:

"there is the instability due to the characteristic of human nature that a large proportion of
our positive activities depend on spontaneous optimism rather than mathematical
expectations, whether moral or hedonistic or economic. Most, probably, of our decisions to
do something positive, the full consequences of which will be drawn out over many days to
come, can only be taken as the result of animal spirits - a spontaneous urge to action
rather than inaction, and not as the outcome of a weighted average of quantitative benefits
multiplied by quantitative probability "

We would argue that such animal spirits are what lead to the cyclical volatility in
investment, most recently Figureed by a rapid decline in spending in 2009 and subsequent
snap back in 2010. The key issue now is where tech spending is in relation to the
economic cycle. To analyze this, we have relied upon three different approaches: first, we
consulted our economic and equity strategists for broad indicators of actual investment in
tech capex; second, we looked at specific levels of technology spending in the U.S. market
(0.1% of net tech spending versus GDP); and lastly, our own proprietary CIO survey. The
overarching conclusion is that, despite the tech IT investment recovery in 2010, major
economies are still under consuming technology versus trend, and this will result in an
upward bias to estimates in 2011. We highlight the following conclusions:

A conducive macroeconomic and corporate backdrop. A combination of strong balance
sheets, cash at record levels (in the U.S. at 6% of assets), robust FCF (at 4% of GDP. the
highest levels since 1995), and high levels of business confidence mean that corporations
have the continued firepower to invest for growth. Further, G4 business investment stands
at 16.4% of GDP, one of the lowest levels on record, yet tech accounts for a whopping
40%+ of spending. The macroeconomic drivers behind corporate discretionary spending
are very appealing and will prove to be supportive in the coming years for IT spending.

Tech is being under consumed. Having analyzed levels of technology, net investment
relative to GDP, long-term trend, and depreciation, we find that levels of tech investment
remain structurally below long-terms levels even after the recovery in 2010. For example,
net tech investment (capex minus depreciation to GDP) normally runs at an average of
0.62%, with a peak to trough of 1.4%; however, it currently languishes at only 0.1% This
relative under consumption of tech in major economies adds to the argument that
spending should continue to recover in 2011. In fact, net tech investment in 2009 for IT
hardware was negative, implying that assets were depleted, and a recovery as seen
earlier in 2001 would suggest a 0.3% recovery from current levels. Furthermore, forward
indicators such as CEO confidence, corporate profits, the ISM index, and durable goods
orders imply positive momentum ahead.

Cyclical recovery to continue. The end conclusion from a top-down perspective is that,
despite an 8% recovery in revenues in 2010, the levels of tech spending in 2010 provide a
base for a continued cyclical rebound and revenue growth in 2011-12 that has an upward
bias and will realistically remain above long-term trends until this under consumption is
corrected. We estimate the gap of tech investment versus recent trend levels is some 12%
above current revenue levels.
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Our proprietary Credit Suisse IT Survey is supportive of continued cyclical tailwinds.
Based upon our survey of top IT decision makers at major global corporations, we find that
63% of respondents expect IT spending to increase, with a consistent response across all
regions. In aggregate, IT headcount growth is expected to expand about 6%, with
spending increasing at significantly faster rates than in 2010, with the fastest growth in
areas such as services, storage, mobile devices, and software.

Corporations Have the Firepower to Invest

Reassuringly, we believe that the overall macroeconomic backdrop for IT spending from
corporations is positive, given several factors:

Record levels of cash flow and a capacity to spend. As noted by our global equity
strategist Andrew Garthwaite, we are positive on corporate discretionary spending. There
is near-record underinvestment by the corporate sector in the G4 economies, and record
highs in free cash flow as a proportion of GDP, as shown in Figure 32 and Figure 33. With
FCF at record highs, financing will be much easier, and there will be a strong incentive to
invest for future growth.

Figure 32: G4 Investment % of GDP Figure 33: G4 Nonfinancial FCF % of GDP
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Balance sheets have record cash levels. We note that there are very high levels of cash
on the balance sheet (6% of assets and 12% of market cap in the U.S. as of Q3 2010), as
shown in Figure 34 and Figure 35. When balance sheets are this strong, it is often
followed by increased M&A and fixed investment.

Figure 34: U.S. Nonfinancial Corporates—Cash as a % of Figure 35: U.S. Nonfinancial Corporates—Cash as a % of
Total Assets Market Capitalization
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Technology is the single biggest category of U.S. nonresidential fixed equipment
investment. An economic backdrop that is supportive to capex will directly benefit
technology spending, owing to technology’s majority share of fixed asset spending. (See
Figure 36.) This share is consistently growing over time; as shown in Figure 37, net tech
investment (tech investment net of depreciation) has been growing at an 11% rate over
the past 50 years; this compares with a 7% growth rate of overall nonresidential
investment. Notice in Figure 37 that technology has resumed its prerecession upward
trend and is likely to be the primary beneficiary of a continued growth in broader
investment.
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Figure 36: Composition of U.S. Nonresidential Investment

in Equipment Nonresidential Investment
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Figure 37: U.S. Tech Spending as a % of Total
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Business and CEO confidence is high. The CEO Confidence Survey (conducted by the
Conference Board) depicted in Figure 38 has a strong predictive relationship with GDP
and interest rates. GDP is widely known to be coincidental with tech spending, and
therefore this survey is a good leading indicator of future tech spending. A total of 100
CEOs are involved in the quarterly report, and they are asked questions about their
economic and industry outlook. The measure now reads 62.3, which is above the historical
average and bodes well for future tech spending (a reading of more than 50 points reflects
a generally positive outlook). Another closely followed technology indicator is the NY Fed’s
Empire State Manufacturing Survey. The survey is sent on the first day of each month to
the same pool of about 200 manufacturing executives in New York state, typically the
president or CEO. As in the CEO Confidence Survey, they are polled for sentiment and
outlook. A portion of this survey specifically asks for outlook on tech spending, and the
results are depicted in Figure 39. This indicator also is above average and predicts a
continuance in tech spending growth.

Figure 38: The Conference Board Measure of CEO
Confidence (CEO Confidence Survey)

Source: Datastream, Credit Suisse estimates.

Figure 39: NY Fed Empire State Tech Spending Survey
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Orders indicators are calling for an uptick in production. One of the most useful leading
indicators of production is the ISM New Orders index (Figure 40), an index linked to new
orders by purchasing managers. An index score above 50 is considered positive, with
levels above 60 being extremely positive. The past two readings have been above 60,
indicating a strong uptick in orders, which should be followed by a strong uptick in
production and shipments. Durable goods orders (DGOs) tracked by the census also
appear strong (see Figure 41) and further support the positive inclination of the ISM trend;

Source: NY Fed, Credit Suisse estimates.
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the census number is helpful in that it is specific to computers and electronic products.
Please note that DGOs are depicted via year-over-year growth rate, and that they are
increasing, but not as convincingly as they did throughout 2010.

Figure 40: ISM New Orders Figure 41: Durable Goods Orders—Computers and
Electronics, Y/Y Growth Rate %
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Levels of Tech Investment Are Below Trend

Moving beyond the macro backdrop, we believe that levels of tech investment remain
significantly below trend. As noted by our global equity strategist Andrew Garthwaite and
our U.S. economist Jay Feldman, there is a net underinvestment in technology.

U.S. tech investment appears low versus trend. Net tech investment as a percentage of
GDP is at a record low, as shown in Figure 42. The net subtracts out depreciation from
gross investment. We are below the 0.62% trend line of net U.S. technology investment to
GDP. Many investment projects were put on hold during the recession, but the
recapitalization that began in 2010 should continue into 2011.

Figure 42: Net Technology Investment as % of U.S. GDP
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Net investment is approaching depletion levels. Looking at levels of net investment (capex
spending minus depreciation) of technology, we note that at the end of 2009, as depicted
in Figure 42, net investment was nearing zero (capex and depreciation converging).
Clearly, the trends seen in the late 1990s may not return, but levels of net investment near
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zero can be interpreted as an unsustainable depletion of assets. Capex spending beyond
depreciation levels indicates spending above replenishment, and in our view, is necessary
for companies to use technology investment as a fuel for innovation and productivity.

The life of the install base is high, implying underinvestment. Another way to think of
current levels of investment is the implication on the replacement life of assets. With net
investment near depreciation, only one of two things can be happening: either assets have
a much longer useful life or there is significant underinvestment. While technology
innovation can certainly prolong the life of the installed base, we believe it is unlikely to
have stretched this far.

We will be back to prerecession technology capex levels within 12-18 months. Based on
our estimates (from our proprietary industry models on PCs, Servers, Storage, Services,
and Printing) for 2010 IT hardware sector growth, which can be used as a proxy for capex
growth, as well as assumptions for run-rate depreciation, we have created a forecast for
2010-12 net tech spending versus GDP. This is depicted by the dashed line labeled
Estimate in Figure 42. We assume 8% IT capex growth in 2011, and 5% in 2012 that will
bring us to pre-recession 2007 levels of net technology investment as a percentage of
GDP.

Underinvestment is pronounced in IT Hardware. To further examine the level of
underinvestment, we deconstructed Figure 42 (net tech investment as a % of GDP) into
hardware and software components. Figure 43 splits out US net hardware investment and
net software investment as a percentage of GDP. The magnitude of underinvestment in
hardware is clearly more pronounced and reinforces the emergence of a technology
refresh cycle that began in late 2009, and in our view should continue into 2011.

Figure 43: Net Investment in Hardware and Software as % of U.S. GDP
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Corporate profits are signaling pent-up tech demand. One of our favorite leading indicators
is corporate profits, as rising corporate profits typically result in accelerating investments in
technology infrastructure. Note in Figure 44 that corporate profits are currently growing at
record levels, and we expect technology spending to directly benefit, especially given that
technology spending is below trend as a percentage of corporate profits. (See Figure 45).
As the corporate sector regains steady footing, and with bolstered confidence, it will likely
deploy its record cash piles into technology infrastructure.
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Figure 44: U.S. Technology Fixed Investment and Figure 45: U.S. Technology Spending as a % of Corporate
Corporate Profits, % Annual Growth Profits
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The Tech Pulse index is indicating healthy growth in the technology sector. The Tech
Pulse index tracks economic activity in the U.S. technology sector (see Figure 46), but is
limited in that it is a coincident indicator. The index is constructed by the San Francisco
Federal Reserve from technology-specific portions of five main economic indicators in:
employment, investment, production, shipment, and consumption. In Figure 47, we depict
the year-over-year percentage growth in the indicator, giving us a feel for continued
positive growth, albeit less positive than 2010. This coincident indicator combined with the
previously noted leading indicators (ISM, DGO, Empire State, CEO Confidence, and
corporate profits) contribute to our generally positive outlook for 2011, as we have
significant runway before any obviously negative signs appear on the horizon

Figure 46: SF Fed Tech Pulse Index, Y/Y Growth %
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Implications for the IT hardware; the cycle continues. Based on the exhibits and data
above, we can make a compelling argument for the relative levels of underinvestment in
the technology sector and a supportive macro backdrop both from coincident and leading
indicators. When combined with our bottoms-up analysis, it helps us form several
important views with respect to 2011 and early 2012. As shown in Figure 47, on a year-
over-year growth basis, several of our key end markets saw a cyclical recovery that
started in mid-2009 and carried them through 2010. Based on the economic data and our
bottoms-up analysis, we believe that growth will continue to remain resilient through 2011
and into early 2012.

IT Hardware 33



AN

CREDIT SUISSE

Figure 47: YIY % Growth Rate—Servers, Storage, PCs, Printers
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Our Credit Suisse IT Survey Supports This

At the end of January 2011, we conducted our semiannual Credit Suisse IT Survey to help

us gain additional insight into where we are in the IT spending cycle
completed by 70 top IT decision makers (Figure 48).

Figure 48: Credit Suisse IT Survey—What is Your Title?
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Source: Credit Suisse IT Survey.

Our survey respondents were positive on the economy and their IT budget growth into
2011. Nearly 90% described the economy as stable or improving, with 57% feeling that the
economy was improving/ (See Figure 49.) More reassuring was the fact that 63% had an

IT budget that was bigger than it was one year ago. (See Figure 50.)
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Figure 49: Credit Suisse IT Survey—What Is Your Current
View on the Economy?
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Figure 50: Credit Suisse IT Survey—How Does Your
Current Outlook for Your Overall IT Budget Compare with
One Year Ago?
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Source: Credit Suisse IT Survey.

Respondents plan on spending more money in IT, and will grow IT headcount in 2011.
Their positive views on the economy, along with larger budgets, will likely result in
spending more in IT products and services in 2011 than they did in 2010. (See Figure 51.)
This will come in the form of products, services, and increased headcount. (See Figure

52.)

Figure 51: Credit Suisse IT Survey—What Are Your
Year-Over-Year Growth Expectations for Your IT Spend
Next Year versus This Past Year?
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Source: Credit Suisse IT Survey.

Services, storage, mobile devices, and software will be the biggest beneficiary of
increased tech spending. Consistent with our proprietary models, Figure 53, reinforces our
thesis that several areas of technology will continue to experience growth in 2011. This will
be led be services, storage, mobile devices, and software. Our companies with significant
exposure to these businesses should experience the strongest growth.
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Figure 53: Credit Suisse IT Survey—What Are Your Year-Over-Year Growth Expectations
for Your IT Spend in the Following Areas in 20117
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Source: Credit Suisse survey.
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Get Your Head in the Clouds

It seems that rarely a conference call, presentation, or trade journal article goes by without
some reference to the revolutionary benefits of cloud computing as extolled by the IT
industry. However, what matters in the context of this report is what cloud computing
means for the IT industry specifically for investors. We address five key questions:

What is cloud computing? Before even discussing the impacts of cloud computing on the
PC industry, it is important to highlight that its very definition is loose and has become
clouded, excuse the pun, in IT marketing hype. In its essence, we view cloud computing
as the increasingly common choice among enterprises to forgo purchasing, owning, and
servicing their own infrastructure and instead shifting some of their workloads to another
service provider. The public cloud is an immature market in which new external service
providers ranging from Google to Amazon (covered by Credit Suisse Entertainment,
Internet, and Cable DBS analyst Spencer Wang) to Salesforce.com (covered by Credit
Suisse Software analyst Phil Winslow) effectively provide some degree of computing
power on a pay-as-you go basis. A private cloud, in contrast, is essentially when a large
enterprise centralizes its IT and acts as an internal service provider to its business units.

Why adopt cloud computing, why now? Any shift toward cloud computing is going to be
gradual; however, the fundamental driver is the desire to shift from the reactive IT
spending status quo in which 70% of IT spending goes to maintaining existing operations,
whereas only 30% is actually spent on innovation. The hope is that by outsourcing IT
processes and infrastructure, datacenter utilization will increase and additional resources
will be available for business group to focus IT spend on innovation and gaining leverage
from IT. Key drivers for increased adoption now versus anytime in the past are:
(1) numerous reports of successful cloud computing implementations of key workloads like
CRM, (2) the widespread adoption of virtualization of everything from desktops to servers
to applications, and (3) the emergence of a slew of new service providers, including new
offerings from traditional IT vendors. Private cloud computing has the added benefit of
quantifying IT’s contribution to the business, as it will encourage the perception of IT as a
service provider, and will allow for comparison with other external providers of similar
services. Clearly, this is a fundamental change in how IT is consumed and delivered by
enterprises, and the trend is increasing on a long-term basis.

Why not cloud, the shift towards cloud computing will be slow. While this shift is clearly
happening, we believe that the transition toward cloud computing will be gradual, as
supported by our semiannual Credit Suisse IT Survey and discussions with industry
leaders. Although the growth appears to be rapid on a small base, cloud expenditure is still
an insignificant portion of overall IT spending. A small subset of applications are cloud
ready, and IT is slowly testing the viability of the public cloud delivery model for
commoditized, commonized applications and processes. IT's reluctance to go full steam
ahead centers around concerns about security, reliability, and vendor lock-in. There also is
an element of self preservation involved, since outsourcing portions of IT can and will
result in IT headcount reductions in areas that are commoditized and outsourced. This
trend could take hold as public cloud offerings increase in diversity and are offered at cost-
effective price levels owing to the scale advantages afforded by public cloud operators.
Private clouds are of more interest to enterprises (than public clouds) in the near term, as
they do not overhaul the way they are currently doing business and allows them to more
efficiently leverage IT resources.

How big is the cloud opportunity? Quantifying the cloud is fundamentally challenging,
given the fact that Gartner estimates the market at $68bn and IDC estimates it at $22bn
for year-end 2010. Owing to the popularity of the cloud computing trend and the marketing
blitz by Microsoft, IBM, and Salesforce.com, almost all vendors are repositioning their
existing offerings within the context of the cloud. This has made it difficult to determine
what cloud computing really is and is not. Significant portions of cloud computing revenue
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are existing products and services that have been recategorized to fuel the fad. Gartner
and IDC’s projections for five years from now are $150bn and $55bn. This significant
disparity in forecasts is in itself very telling and reflects a struggle to discretely define the
bounds of cloud computing. Based upon our strict definition, we estimate the opportunity
for public cloud service providers will be significant at $34bn in 2014 from $11bn today.
The opportunity will become significant over multiple decades, and as such it has attracted
a nontraditional profile of service providers from the IT and telecommunications sectors
such as Amazon, Verizon, and Google.

What does it mean for IT spending; is it additive? In theory, if all workloads shifted to the
public cloud, all this involves is the change in the purchaser of IT infrastructure from
enterprise IT departments to service providers. For example, we note that certain service
providers such as Google actually manufacture their own servers, while other service
providers such as Rackspace buy commodity components from IT vendors like Dell. The
location and the ongoing operations of the underlying hardware and software are
essentially transferred. When viewed from this perspective, the shift toward cloud
computing will only be partially incremental. As service providers grow in size and
numbers, the efficiencies they gain will allow them to use the same amount of IT
equipment (and headcount) to service a larger number of customers. Indeed, some 70%
of respondents in our IT Survey felt that, as a result of cloud computing, IT spending would
be flat to down (as shown in Figure 30 below).

Figure 54: Cloud Computing Will Reduce IT Spend in the Coming Years
adoption of cloud computing will cause your overall IT spend to:

80.0% -
70.0% -
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Source: Credit Suisse IT Survey, February 2011.

What does it mean for IT vendors? We believe that essentially the components of cloud
computing are very similar to the existing architecture of existing data centers. While IBM,
HP, and Dell have jumped on the bandwagon in announcing cloud portfolios, our analysis
suggests that the fundamental architecture is very similar. Even recently announced cloud
offerings by all three vendors are fundamentally similar to infrastructure outsourcing
services that they have provided through their services arms for several years. The real
change is then to ensure that their portfolios are aligned with new purchasers: service
providers, customers seeking private cloud, and customers seeking public cloud services
directly from the vendors themselves. In this context, we would note that the discussion
about who is well positioned for the cloud is similar to much of this report in comparing the
strategic pros and cons of each company’s overall portfolio. For example, IBM has a wide
and strong portfolio from servers and storage to software and services, whereas Dell
serves the commodity part of the server market, which is valued by cloud service providers
when building infrastructure for commaodity services. The question then becomes whether
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the shift toward cloud computing could allow newer entrants for IT infrastructure to win
share, and here we note that, according to our IT survey, Cisco is heavily favored to win
cloud infrastructure business, given its broad range of services as well as strong
networking offerings.

Figure 55: Cisco Is Likely to Be a Key Beneficiary of Cloud Deployments
on a scale of 1-5 (1= unlikely, 5= very likely), how likely are the following vendors to GAIN significant
revenue as cloud computing adoption increases?
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What is Cloud Computing?
Our Definition of the Cloud

Before discussing the opportunities and risks associated with cloud computing, it is
worthwhile to be very clear about its very definition. Indeed, while trade journals, industry
veterans, and vendors increasingly use the term cloud or marketing hype, this can be
confusing for an investor. At a very basic level, we believe the adoption of cloud computing
involves a given CIO deciding that rather than owning and operating technology
components that the time has come to move all or certain workloads to a service
provider’'s facilities. Cloud computing, at least in our view, then simply redefines how
technology products and services are delivered by vendors and consumed by customers.
We expect enterprises increasingly to move away from building and operating their own
computing infrastructure. Two good examples of this are:

m  FedEx. In a Jan 24, 2011, InformationWeek article, a typical example of private cloud
computing was discussed: “Just last fall, FedEx opened a new data center in Colorado
Springs based on this idea of general purpose computing. It uses commodity x86
servers, each with just a single 10-gig Ethernet cord into the back for networking,
replacing the bevy of wires of the past for host-bus adapters, NIC cards, etc. Before
applications move into the new data center, they are commonized—revised to use the
same database and messaging technology, for example, so they can move easily
among servers.” FedEx is using this cloud infrastructure inside its own data center—a
private cloud—but Carter [its CIO] says,”Workloads could easily shift to public clouds
run by vendors such as Amazon and others, if that made strategic sense down the
road.”
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®  The GSA (General Services Administration) announced in October of 2010 that
federal, state, and local governments would have access to cloud-based infrastructure
(laaS) offerings through a storefront at Apps.gov. This move allows vendors to aid
government with cloud storage, virtual machines, and Web hosting services to ensure
expansion of government IT cloud computing. Apps.gov offerings include on-demand
self-service and resource pooling with nearly unlimited storage and automatic
monitoring of resource utilization. The GSA's laaS offerings also provide rapid
elasticity and provisioning of virtual machines, storage, and bandwidth. Federal Chief
Information Officer Vivek Kundra was quoted: “Offering laaS on Apps.gov makes
sense for the federal government and for the American people. Cloud computing
services help to deliver on this Administration’s commitment to provide better value for
the American taxpayer by making government more efficient. Cloud solutions not only
help to lower the cost of government operations, they also drive innovation across
government.”

To be clear, cloud computing is not a new technology; it is a different consumption and
delivery model for existing technology. It is riding the rapid uptake of virtualization
(discussed later) and Web-based software in corporate IT environments. In many ways, it
continues the march toward outsourced IT and allows a company to focus on its core
competency (which typically is not IT). The technology elements comprising a cloud
computing solution have been in use since the inception of the Internet. However, the
cloud computing terminology, conveniently refers to the go-to-market focus of several
hardware, software, networking, and services vendors who are targeting consumers and
businesses with outsourced technology and the provisioning of technology as a service.
The underlying goals are to hide the details of the technology from the end user, who can
then focus on achieving the benefits of the technology, and obviating the need for the
technology expertise to install and maintain the technology.

Public versus Private Cloud
Cloud computing is divided into two broad categories

The public cloud. The service provider offering a public cloud service manages all of the
necessary hardware and software at their own data center. A common example of a public
cloud service is Salesforce.com, which provides customer relationship management
(CRM) software to businesses. A business is able to rent the software from
Salesforce.com, and its users access the software from a web browser rather than buying
and installing servers, storage, and networking. Per IDC and several industry analysts,
cloud services are typically:

m  Accessible over the Internet via a standard client or browser

®m  Standardized IT capabilities or services built for a mass audience
m  Self-service deployment and management

®m  Elastic and scalable to accommodate growth

®  |ncorporate usage-based pricing on a short-term or long-term basis with little upfront
commitment

B Hosted on shared infrastructure

®  Transparent to the user with regard to the technical infrastructure underpinning the
service

There are three loosely defined segments of public cloud computing services. Public cloud
service providers generally offer one or a combination of SaaS, laaS, and PaaS. SaaS is
by far the largest and most well known category of cloud computing services, and here are
the general definitions:
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m  SaaS (Software as a Service), where software applications are accessed via a web
browser;

®m |aaS (Infrastructure as a Service), which allows a business to rent basic computing
services such as servers, storage, networking, and extra computing power to augment
or replace the purchase of its own hardware and software; and

m  PaaS (Platform as a Service), which offers development, testing, and deployment
tools for writing cloud applications that are Web and/or mobile accessible.

The private cloud. In contrast, private cloud refers to on-premise technology, with access
restricted to a single enterprise. A private cloud allows the IT organization to act as the
internal cloud provider to the internal users. Private cloud refers to the notion that big
businesses would like their internal IT provided as a set of services to various business
units. Think of it as a business adopting public cloud concepts in order to build its own
internal cloud. The delivery of IT as a service, however, is very compelling to executives at
large businesses in that it allows them to quantify the business value of discrete IT
services; these internal IT services can then be benchmarked against those of external
providers. Invariably, this will lead to potential internal political challenges, as business
units will be able to choose between the IT services provided by external vendors and
those provided by internal IT. These concepts, again, are not new. Large IT organizations
within enterprises have tried to provide technology as a set of services for a number of
years, and traditionally have only been successful in doing this for a few discrete services
via the use of software only. The rapid adoption of virtualization and operations/automation
tools in the past five years is enabling the creation of internal resource pools of servers,
storage, software, and networking; this allows IT to create internal cloud services much
like an external service provider would.

Be Careful of the Hype

As with any new technology, especially in a sales-intensive business, there is a risk that
marketing departments overhype the term cloud, as shown in Figure 56.

Indeed, we note some recent observations by industry veterans.

"The interesting thing about cloud computing is that we've redefined cloud computing to
include everything that we already do. | can't think of anything that isn't cloud computing
with all of these announcements. The computer industry is the only industry that is more
fashion-driven than women's fashion. Maybe I'm an idiot, but | have no idea what anyone
is talking about. What is it? It's complete gibberish. It's insane. When is this idiocy going to
stop? We'll make cloud computing announcements. I'm not going to fight this thing. But |
don't understand what we would do differently in the light of cloud."

- Wall Street Journal, Oracle CEO Larry Ellison, September 2008

"I don't know what it means. . .| have nothing against the term cloud, my thought in the
industry is that when we talk about some opportunity, people tend to insert the word cloud,
and that's going to be the answer to whatever question ... (like) it's magic."

- Mark Hurd, Oracle President and Former HP CEO, November 2010

To be clear, we believe that there is a clear shift to cloud computing occurring, but equally
we would not expect it to change the industry over night.
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Figure 56: Hype Cycle for Cloud Computing, 2010
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Over the next few years, private clouds will be much more relevant to the enterprise than
public clouds. Owing in part to factors such as security and reliability concerns, large
organizations are hesitant to use public cloud services beyond the few SaaS (hosted
software) applications they are typically using today; they generally would rather keep their
sensitive data on premise. Our IT survey respondents confirmed this notion (see Figure
57), which can be interpreted as private cloud being the current priority, and public cloud
adoption will see a gradual increase over time.

Figure 57: External Cloud Infrastructure Has Room to Grow
what percent of your total IT hardware spending goes/might go to cloud infrastructure vs. workload-specific
spending at the following points in time?
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Source: Credit Suisse IT Survey, February 2011.

Given the need for many types of components to construct an internal cloud, several
vendors have jumped on the opportunity to tout their ability to be a single sourcer or a
majority sourcer of the technology elements. This obviously benefits the vendors by
potentially increasing the size of their average sale and allows them to position several
product lines at once in the course of a sales opportunity. Large vendors (HP, Dell, Cisco,
IBM, and EMC) will position their ability to provide an end-to-end solution, and smaller
vendors (NetApp, Salesforce.com, CA) will tout their ability to provide a higher-
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performance solution via a best-of-breed approach that utilizes their superiority in a
specific portion of the solution.

Virtualization as a Driver of Cloud Computing

Virtualization is part of how you do cloud, but it is not the cloud itself. There are many
components that make up a cloud computing implementation, including servers, storage,
networking, and software. As IDC notes, the software components enabling cloud
computing include virtualization, automated provisioning, service-level management,
performance monitoring, consumption-based capacity optimization, and chargeback
applications. A number of other management software products are also needed to enable
the dynamic resource scaling and automated provisioning capabilities that are the
hallmark of cloud environments. We have intentionally included this long list of
components to make it clear that cloud computing is not virtualization; the terms are not
interchangeable (although one could mistake them to be, since they are often incorrectly
used in the press). However, virtualization is the key enabler of cloud computing, and its
rapid adoption is fuelling the cloud computing conversation.

What is virtualization? Virtualization has been in use since the 1960s and was widely
associated with IBM’s mainframes. It allowed a large mainframe to be subdivided into
virtual machines—multiple, separate, logical computing environments within the overall
hardware computing environment. Currently, VMware, Citrix, Microsoft, (covered by Credit
Suisse Software analyst Phil Winslow) and RedHat provide virtualization software that can
be deployed in today’s client-server architectures. VMware is by far the most successful
virtualization software provider, and the introduction of its virtualization tools in the early
2000s sparked this new era in client-server computing. Virtualization software allows the
partitioning of hardware resources into pools, as opposed to the previous constraint of
tethering specific workloads to specific hardware devices. Virtualization allows for
workloads to be moved seamlessly between physical devices, maximizing efficient use of
hardware resources. A practical example of this concept would be the installation of
Parallels or VMware software on a Mac in order to run Microsoft Windows on the Mac
Operating System, essentially creating a computer within a computer; imagine this same
concept on large datacenter servers running hundreds and thousands of workloads.
Different virtual machines can run different operating systems and multiple applications on
a single physical server, turning a single server into multiple servers. In addition to
subdividing physical resources, virtualization can be used to pool (or combine) physical
resources like storage; storage virtualization can convert multiple storage devices into one
large storage device. The same concepts also apply in application, desktop, and network
virtualization.

Virtualization is a very significant trend. This trend is so substantial, in fact, that large
enterprise CIOs increasingly discuss data center infrastructure in terms of number of
virtual machines rather than server-centric metrics. Chief decision makers at some of the
largest IT shops confirmed this growing trend in our survey, as depicted in Figure 58 and
Figure 59.
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Figure 58: Virtualization of Servers Is a Growing Trend Figure 59: As Is the Number of Virtual Machines per
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What are the benefits of virtualization? Companies traditionally dedicated a specific
application workload to a single specific machine since they did not want applications to
interfere with one another; this architecture proliferated with the advent of client-server
architecture and servers that were cheap in comparison with mainframes. Over the years,
this resulted in data centers full of underutilized machine; by most estimates, before
virtualization, servers were only 15-25% utilized. Virtualization software enables multiple
workloads on the same machine, and hence allows for a much more efficient use of
hardware. Multiple servers can then be converted into a computing pool that is flexible and
scalable. The result is a significant reduction in:

m  Hardware, labor, and management costs—fewer machines can be purchased per
workload, and fewer people are required to manage the hardware infrastructure.

®  Time—provisioning, maintenance, and testing of new workloads can be completed
rapidly.

®  Energy—when servers go unused, data center electricity and cooling costs are
unnecessarily high, wasting energy and natural resources.

Software as a Service as a Driver of Cloud
Computing—Cloud-Ready Workloads

Software as a Service (SaaS) is by far the biggest category (Figure 60) of the $11bn cloud
computing market, as it is argu