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Special points of interest:

e STOREX finished the year off 54%,
while NASDAQ and the S&P 500
closed 31.5% and 23.4% lower,
respectively.

e In the fourth quarter, the STOREX
gained 22.9%, beating both
NASDAQ and the S&P 500. Those
indices closed up 13.9% and 7.9%,
respectively.

® Seagate (STX - NYSE) is the newest
member in the STOREX following
the beginning of trading on De-
cember 11.
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STOREX

In 2002, the
STOREX under-
performed our key benchmark
indices. STOREX lost 54%, while
NASDAQ and the S&P 500
dropped by 31.5% and 23.4%,
respectively. At least in 2002, the
markets efficiently punished
those who underperformed and
the storage industry quickly
made that list.

There are now just two names in
the large cap category of the
STOREX; EMC, and Veritas. 2002
was the year that Brocade went
from a large capitalized company
with a market value of greater
than $5 billion to a small cap firm
with a market value under $1
billion. Brocade was the second
worse performer in the STOREX
during 2002, trailing only Read

Rite. At its peak, Brocade was
worth $26 billion.

STOREX market cap leader EMC
plummeted from a market value
of $24 billion in January to just
under $8 billion by the end of
year, but was not even in the Top
10 of poorest performers. In
January of 2001, EMC was worth
a whopping $176 billion.

As evidence of the decline in
storage firms’ value, the entire
STOREX now has a market capi-
talization of just $44 billion, one
quarter of EMC’s value at the
peak. The STOREX once had a
peak value of $315 billion, but is
now climbing back from the
trough of $31 billion in October
2002. Indeed, the STOREX out-
performed both NASDAQ and the
S&P 500 during the fourth quar-
ter of the year.

The Year in Storage. The Year Ahead.

Adaptec, McData, and Quantum
have all dropped out of the mid-
cap ($1 billion to $5 billion in
revenue) category into the grow-
ing list of small cap STOREX
firms. Meanwhile, Seagate
moved into the mid-cap category
with its December IPO.

By market segment, it paid to be
in devices during 2002, particu-
larly hard disk drives. Innovex,
Komag, and Western Digital were
three of only six STOREX names
that managed to trade up during
the year. There are 28 firms
listed in the STOREX. The device
group managed to outperform
both the NASDAQ and S&P 500,
losing just 20.4% during 2002.

Systems and services did slightly
better than the STOREX overall,
but not much. With a 50.4% loss
during 2002, investors still didn’t

(Continued on Page 3)
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We launched the Storage Intelligence Journal in April 2002, shortly after starting up the research
division of Engage Capital. SIJ was started with all the optimisim and enthusiasm one could possibly
have for an industry. We are proud to have great subscribers who have patiently waited for us to get
our act together in publishing, while at the same time contributing ideas and criticism to make this a
better forum. To our loyal customers, we know that we’ve fallen short of our goal of publishing every
other week, but rather than put out weak analysis, we would rather add to the back end of your
subscriptions. Fear not. We will only hit you up for a renewal when you’ve gotten a full year’s worth
of work on our part.

Letter from the Editor

If there was ever any concern about the independence of our analysis, we hope that has been put to bed. Our vision of
publishing on the industry and avoiding the bias that analysts feel when defending their stock picks should be crystal clear with
more a dozen issues of SlJ out in 2002. Increasingly, Wall Street is moving towards the acceptance of more independent
research, and we hope to broaden our audience on the Street this year.

This is not a stock picker’'s newsletter, but after one of the most dramatic plunges in the history of the market, and with the
relentless pounding in the market mid-year, | couldn’t help but comment. The S&P 500 lost 34% in a year’s time and 13% in two
weeks with no apparent end in sight. | just couldn’t resist taking a stab at the market bottom. On July 22 (SlJ Volume 1, Issue 6)
| said we were within weeks of a market bottom and | was right. Not right as in, “how do | spin this story” right, but right as in
right. In that article, | said companies would take rapid action to restore investor confidence, and the market's discounting
mechanism would incorporate this into valuations soon. | still believe we have seen the worst of it, but that doesn’'t mean we will
return to the sustained stock performance seen in the late 1990’s any time soon. For what it's worth, I'm diversifying into firms
that are well-positioned for the next megatrends, including the aging and the growing minority populations in the US.

SlJ is not a stock picker’s newsletter, but institutional investors and company executives should benefit from reading regularly, if
only to grab one meaningful nugget per year. We try to minimize the press release stories and executive promotions and
departures that are found in the trade rags. Instead, we continue to refine our writings to take a more analytical view of the
industry, and present opinions that are actionable either by agreeing or disagreeing with our thoughts. Nobody can get every call
right, but we recognize the need to be more right than wrong.

As we move into 2003, we are beginning the year with a review of the past, and are starting in on the coming year outlook. We
are enthusiastic about the selling environment in a new business cycle, but remain cautious on an over-funded start-up crowd
and the coming commoditization of storage hardware. In this decade, IT managers will begin buying storage hardware like they
buy PCs and servers today. If 2003 and 2004 are spent seeding the market with new technologies, it won't be long after that
before the real commoditization trend happens. We think the success of heterogeneous storage vendors will drive the
incumbents to a closer customer/supplier relationship through utility computing. We don’t think this defense to the start-up
crowd is well understood by executives building for a new business, but still planing on using yesterday’s sales models. We'll
talk more about this through the year.

The over-funded sector issue can only be resolved by consolidation. The incumbents are taking the lead in that consolidation
now, but we expect that it won’t be long before a second-tier technology company decides to attempt a roll-up that generates
interest from industry watchers. We would guess that it will take a billion dollars and a lot of blood to buy the technologies,
channels, and customers along the way. Even with consolidation, a few storage firms will find an IPO window, but doubtfully this
year. Thus, it will be important for firms to keep some powder dry for a 18-24 month period. That's forever in technology, and a
difficult task when 2003 is also the year that companies will need to begin selling product.

We look forward to the coming year and hope to meet with all of our readers to hear your perspective. As always, please feel
free to call or write if you've got a story worth listening to or simply want to chat about a subject. Happy New Year!

David Takata
Editor-in-Chief
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feel much better unless they had
their picks right. Dot Hill, Stora-
geTek, and Vixel were the only
companies in this segment that
managed to keep their stock
prices in positive territory. Dot
Hill took the honors for the year,
with a 84.5% gain in stock price.
StorageTek led all STOREX firms
in the fourth quarter with a
104% gain in stock price.

The worst performing segment
was in software, with the group
off 64.6% during 2002. Veritas
accounted for the majority of the
loss, with the company value off
65.2% during Gary Bloom’s sec-
ond full year as CEO. While soft-
ware underperformed all seg-
ments for the full year, Legato
stood out as the third biggest
gainer in stock price during the
fourth quarter.

Economic Conditions

Storage firms entered the year
praying for a return to the
1990’s IT spending levels, but
with talk of a double-dip reces-
sion, and the equity markets
closed for new offerings, storage
firms went into hunker down
mode by mid-year. Closures and
RIFs occurred in every segment
of the storage industry, from
components to systems, ser-
vices, and software. EMC alone
let 1,350 employees go in the
fourth quarter.

In November, IDC said storage
spending would end 2002 lower
by at least 10%, which follows
the 20% haircut seen in 2001.
The 10% decrease in sales dif-
fers considerably from the 2.3%
decrease in IT spending forecast
by IDC, and the 2.3% positive
increase in US GDP growth fore-
casted by the Organization for
Economic Cooperation and De-
velopment (OECD) during 2002.

Again, the underperformance of
the STOREX for the year demon-
strates that investors incorpo-
rated the relative performance of
this sector to the larger IT sector
and global economy in its en-
tirety. However, the end of year
STOREX performance may signal
a change in investor sentiment.
If the new era of storage tech-
nologies does signal a massive
replacement opportunity during
the next business cycle, then
stocks will begin to reflect this
opportunity as the global econ-
omy improves.

The key to the global economy
and STOREX member revenue
generation is still the US. We are

year, a far cry from our dour out-
look at the same point last year.

Storage firms closed the year
hopeful that 2003 would look
better than 2002. The fact that
the largest technology IPO of the
year was a storage company,
Seagate, should also give stor-
age investors some hope for a
better 2003. Furthermore, Sea-
gate’'s announcement of a divi-
dend following the IPO should
make one even more hopeful,
given that many well-established
“old economy” firms have been
pulling back dividends during the
downturn.

The relative safety of investors
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Japan remains in a deflationary
funk, and both the US and Japan
have just about exhausted their
monetary policy options for eco-
nomic stimulus. With a Republi-
can led administration and Con-
gress, we expect a major US
fiscal policy emphasis in 2003.
With low interest rates and some
incentives for businesses to be-
gin  making capital improve-
ments, our outlook for storage
opportunities is modestly improv-
ing. We think the outlook will be
significantly improved by mid-

positive bias in the STOREX.

As a side note, we have long
advocated the value of technol-
ogy firms paying dividends, even
if the dividend is relatively low.
The discipline required for a
dividend program really forces
firms to focus. Procter and Gam-
ble could just as easily argue
that it needs to invest in new
products and seed its markets,
but the company pays a dividend
that investors appreciate.

Incumbents in Control?
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The wealth of the STOREX is now
spread more evenly than at the
peak. While EMC once accounted
for 60% of the total value of the
STOREX, the company ended the
year at 31% of the total value.
Still significant, but a realization
by investors that this industry will
not be dominated by a single
vendor.

IDC’s disk storage systems mar-
ket share report up to the third
quarter of 2002 showed the
merged HP and Compaq with a
commanding 27% share — more
than double EMC’s share of 11%.
In fact, both the new HP and IBM
gained market share points on
EMC during the third quarter,
despite EMC’s refresh of the
Symmetrix 8000 in Q2. Analysts
appear to waiting for a more
complete overhaul, Sym 6, to get
EMC’s speeds and feeds more
competitive with Hitachi.

In software, Veritas remains the
800 pound independent gorilla,
but credible alternatives are now
emerging. Previously, Wall Street
had looked to Legato to step up
as competition, but the slew of
storage resource management
(SRM) vendors have given pause
to that thinking.

Computer Associates appears to
have lost all momentum with the
recent investigations by the SEC
and subsequent resignation of
leadership by Charles Wang.
Meanwhile, IBM appears to be
strengthening its middleware
approach, building on Tivoli as an
anchor. The company’s August
acquisition of TrelliSoft under-
scores IBM’s dedication to filling
out the software elements in
storage. EMC also continues to
invest in software, picking up
Prisa Networks in September.
Sun joined in and bought Pirus
Networks in September.
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It is clear that while vendors are
preaching open and interoper-
able systems, they would like to
tightly couple software to hard-
ware, picking up a few margin
points along the way. We are
reminded of one of Larry Elli-
son’s axioms, though, that no
great software company has ever
built a solid foundation on
patched together (acquired) soft-
ware. Think about that for a few
minutes.

Incidentally, we are resisting new
storage acronyms. The latest in
software, ARM, is short for auto-
mated resource management.
We think this falls within the
existing context of storage re-
source management, provision-
ing, and virtualization. Automat-
ing functions is an inevitability as
the industry moves more and
more towards a utility model.

Commoditization of storage is a
big story. There is simply no way
that the systems business will
not get further commoditized
during 2003. Every storage hard-
ware start-up in the world has its
eye on EMC’s margins. And let’s
not forget about the master of
commoditization, Dell. The soft-
ware acquisitions described ear-
lier might also be seen as an
acknowledgement of the hard-
ware pricing trend.

We have been watching Linda
Sanford at IBM for quite some
time, and are looking for signs of
IBM turning the lights on in its
utility storage business model. It
is our belief that no company
has the ability to be more disrup-
tive in storage than IBM.

Whether IBM chooses to fully
embrace such a dramatic
change, or merely leave it as an
option for customers is the big
question. We think start-ups

should spend some time ques-
tioning their role in the world, if
this becomes a viable customer
option with the Big Iron vendors.
Notably, utility storage will in-
volve more than just selling prod-
uct by the gigabyte, but should
encompass software and the
complete service element, as
well. How does a start-up com-
pete effectively when the rules
have been changed by the in-
cumbents?

Without doubt, the storage soft-

existing strategic relationship
with Microsoft, one of the few
that Chambers has said has met
the company’s requirements. We
will be watching these three
closely during the year.

In the device business, industry
watchers are now becoming
believers in a less volatile and
more profitable disk drive indus-
try. Despite a slow growing PC
market, the Big Three, Maxtor,
Seagate, and Western Digital
managed to maintain profitability

ware technologies|
are maturing. The|
challenge for SRM
vendors looking to
fill Veritas’ inde-
pendent shoes will
be lining up chan-
nels and ensuring
that end-users
have the opportu-
nity to get training
on this new class
of product when
the hardware inA
cumbents are busy

“Commoditization
of storage is a big
story. There is
simply no way
that the systems
business will not
get further com-
moditized during
2003.”

in the fourth quar-
ter.

Following years of
brutal pricing, the
disk drive industry
has just one US
independent sup-
plier for heads and
media remaining.
Read Rite, the
head supplier, is in
a precarious finan-
cial condition, with
it's auditor just

selling their own product.

Ultimately, vendors need to be
more than a line item on a price
list. It remains to be seen
whether this breed of independ-
ents has enough pull to enter
into meaningful strategic alli-
ances.

The Cisco and Veritas agreement
signed last April should be worth
watching as a benchmark for
creative storage relationships.
Despite its reputation for an
aggressive acquisition strategy,
Cisco has not embraced
“strategic alliances” in its cul-
ture. CEO John Chambers is hesi-
tant to enter into such relation-
ships unless they have hundreds
of millions of dollars of implied
upside for both partners during
the engagement. Cisco has an

recently publishing
a “going concern” statement.

The areal density of magnetic
disk dropped from the recent
100% rate seen since 1996 to
somewhere in the range of 40%-
50% in 2002. Disk veterans
(including this author, who is on
the board of directors at a disk
company) say maintaining the
areal density is getting tougher
every year. Without the econom-
ics to justify such a pace, we are
likely to see a return to a more
normal 60% annual increase.

In terms of HDD products affect-
ing the systems business, look
for Serial ATA-based systems to
begin hitting the market en
masse in the later half of 2003.
We think the market is warming
up to the idea, but vendors still
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have to prove reliability in an
enterprise environment.

In other devices, TCP offload
engines (TOEs) are one of the few
devices that have entirely lived
up to expectations. Still, the
adoption of iSCSI, due to stan-
dards issues, has delayed any
significant revenue to adapter
card manufacturers.

VC Moves to M&A?

Excluding stealth venture pro-
jects and R&D efforts within lar-
ger companies, there was at
least $250 million spent on start-
ups in 2002 versus at least $800
million in 2001. Surprisingly, first
round storage venture deals are
still taking place, with two compa-
nies funded in the fourth quarter
of 2002.

Conventional wisdom has it that
the smart VCs are looking for an
exit by the time the rest of the
world catches wind of a trend,.
But, experienced VCs, Greylock
and New Enterprise Associates
(NEA), put fresh money into Data
Domain just last October. NEA
just can’'t seem to get enough
storage - 3Ware, Candera, Creek-
path, DataCore, Data Domain,
Decru, LiveVault, PolyServe,
Troika Networks, and Zambeel
are all NEA portfolio companies.

Other obvious believers in the
new storage world include Bat-
tery, Goldman Sachs, Interwest,
JP  Morgan, Mellon Ventures,
Menlo, Moore Capital, Morgan
Keegan, Morgan Stanley, Se-
quoia, Trinity and Worldview
Technology — all having made at
least two venture investments in
storage during the past two
years. The question is, will these
VCs continue to stand by their
investments until the markets
permit an exit? There are many
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signs that say no, or at least not
at any cost. Big box VC funded
companies - the EMC attackers -
are at the top of the watch lists,
due to the relatively high levels
of invested capital.

Cereva bit the dust in 2002, with
EMC picking up the pieces.
3PARdata began shipping prod-
uct mid-year, but announced a
20% RIF in November. Zambeel
continues to flog its sale of prod-
uct to the Department of Energy
(DOE), and is said to have laid off
25% of its staff in August.

“Stealth” start-ups have to
emerge from the skunk works
eventually, and one of the more
interesting stories to slip out of
the hanger late in the year was
Pillar Data. Reports have it that
Pillar has been sole-funded to
the tune of $100 million by Law-
rence Investments, which is
Larry Ellison’s private investment
company. If Ellison is indeed in
this for the long-haul, he could
afford to fund Pillar with out
blinking an eye.

A number of firms made drastic
changes to the business model,
with the most notable group in
the storage services business.
Perhaps too closely tied to the
Internet era, the storage service
providers (SSPs) paid a heavy
price. Sanrise was one of the
more notable flops in this seg-
ment, going Chapter 11 in June
after raising a total of $203 mil-
lion. StorageWay, after raising
$98 million, was sold for a mere

$2 million to Cable & Wireless
just one month after Sanrise’s
bankruptcy.

Other SSP firms found the huge
infrastructure costs and hesitant
buyers made for heavy losses
that could not be supported with
hesitant VC backers. With a
flawed business model, several
chose to turn to a software li-
cense model based on proprie-
tary tools used in their data cen-

Sun may be the most perplexing
of the bunch. They were arguably
very early in the identification of
storage as a major market worth
investing in, but have flailed
along for years now. Sun earlier
had acquired Encore, High-
Ground Systems, LSC Software,
MaxStrat and Red Cape, but the
company has failed to signifi-
cantly capture mindshare or
market share beyond the UNIX

ters.
Storage Network
(STOR—NASDAQ)
began selling its
chargeback soft
ware as one such
tool.

Strategic  invest;
ments by leading
storage  firms
have now turned
into strategic
acquisitions. The
tables have now|

n OCtObej “Brocade’s CEO,
Greg Reyes, was
always a bit like

President Bush in
that you were either pions on some-
with him or against
him in his vision for

a storage network |of

fabric.”

attached busi-
ness. And while
CEO Scott
McNealy has
been quoted as
saying, “we don’t
take commis-

one else’'s R&D”
the company
continues to sell
an OEM version
the Hitachi
Lightening box.

Brocade also

turned and the
incumbents have the luxury of
time to wait for the start-ups to
exhaust their capital in R&D.
With good timing, an incumbent
not only offloads the R&D ex-
pense to another company, but
gets a near market-ready prod-
uct to fill the channels.

EMC, Sun, and Veritas led the
fourth quarter acquisition activi-
ties, snapping up Jereva, Pirus
Networks, Precise Software,
Prisa Networks, Sanrise, and
Terraspring.

stepped in with its Rhapsody
Networks acquisition, which we
think has diluted, rather than
enhanced the company’s story.
Brocade’s CEO, Greg Reyes, was
always a bit like President Bush
in that you were either with him
or against him in his vision for a
storage network fabric. Now, the

company is suddenly turning
multi-protocol and application
aware.

The biggest venture story was in
Cisco’s August acquisition of
Andiamo, which is probably the
reason Brocade felt compelled to
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purchase Rhapsody. Cisco’s cha-
rade with investors, who were
demanding to know what the
company was going to do in stor-
age, was answered by a potential
$2.5 billion post-bubble valuation
of Andiamo.

2003 is Execution Time

For the storage market, the late
90’s were spent pitching the
dream — monitoring tools, multi-
protocol interoperable devices,
automated provisioning systems,
and virtualization platforms. In
simplified terms, we might say
that the first two years of the
2000’s have been spent building
the technology to fulfill that
dream. In 2003 and beyond,
firms are going to have to sell.
Everybody understands this and
it's now time to execute.

2003 will be the year that execu-
tives earn their salaries. We ex-
pect to hear more M&A activity,
and new product introductions
than ever before. Thus, manage-
ment teams will be tasked with
more strategic and tactical issues
than ever before. The weak will
be quickly left behind, and the
strong, with a little luck will end
the year looking like heroes.

Happy New Year! m
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The STOREX is a market capitalization weighed index of public companies involved in the storage technology sector.

C4Q YTD (12/31/02) C4Q YTD (12/31/02)
Perform. Perform. Perform. Perform.
Device (components, HDD, HBA) Large Cap (>$5B)
Adaptec 28.1% -61.0% EMC 34.4% -54.3%
Emulex 64.7% -53.0% Veritas 6.5% -65.2%
Hutchinson 28.2% -10.9% Average 25.3% -57.8%
Innovex 79.6% 24.9%
INI 18.4% -66.7% Mid-Cap ($1B-$5B)
Komag 46.8% 73.2% Emulex 64.7% -53.0%
Maxtor 93.9% -20.2% Maxtor 93.9% -20.2%
Qlogic 32.5% -22.5% Network Appliance 36.4% -54.3%
Quantum 20.8% -72.9% Qlogic 32.5% -22.5%
Read Rite -32.7% -94.7% Seagate -6.5% -6.5%
Seagate -6.5% -6.5% Storage Tek 103.8% 3.6%
Western Digital 36.0% 1.9% Western Digital 36.0% 1.9%
Average 27.7% -20.4% Average 39.0% -21.9%
Systems & Services (switches, disk & tape subsystems) Small Cap (<$1B)
ADIC 39.8% -58.2% Adaptec 28.1% -61.0%
Brocade -45.0% -87.5% ADIC 39.8% -58.2%
Computer Network Technology 41.4% -60.1% Brocade -45.0% -87.5%
Crossroads 67.2% -78.4% Computer Network Technology 41.4% -60.1%
Dot Hill 24.0% 84.5% Crossroads 67.2% -78.4%
EMC 34.4% -54.3% Dot Hill 24.0% 84.5%
Exabyte -17.2% -50.5% Exabyte -17.2% -50.5%
Inrange -15.8% -81.0% FalconStor -20.3% -57.2%
McData 30.8% -71.0% Hutchinson 28.2% -10.9%
Network Appliance 36.4% -54.3% Innovex 79.6% 24.9%
Storage Networks -1.2% -81.2% Inrange -15.8% -81.0%
Storage Tek 103.8% 3.6% INI 18.4% -66.7%
Vixel 58.7% 8.1% Komag 46.8% 73.2%
Average 37.7% -50.3% Legato 82.9% -61.2%
McData 30.8% -71.0%
Software Quantum 20.8% -712.9%
FalconStor -20.3% -57.2% Read Rite -32.7% 94.7%
Legato 82.9% -61.2% Storage Networks -1.2% -81.2%
Veritas 6.5% -65.2% Vixel 58.7% 8.1%
Average 11.9% -64.6% Average 18.7% -58.5%

Sources: Company Reports, Engage Research, Market Guide, Thomson Financial Network

Industry Events

Date Event Location Description

Stardust Convention Center, Pre-CES consumer and entertainment driven storage. Sec-

1/7-8/2003 Storage Visions Las Vegas, NV ond year show. Received rave reviews in Year 1.

Las Vegas Convention Center—Consumer electronics show. Limited technology appeal for

1/9-12/2003 i
/ / International CES Las Vegas, CA big systems, but still worth from a client/server perspective.

Las Vegas Convention Center—Big networking show. More and more storage vendors

4/27-5/2, 2 N Id+ 1
/21-5/2,2003  Networld + Interop Las Vegas, CA showing up. Definitely a must-go show.
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