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About Boston College Technology Council

The Boston College Technology Council was established in 2001 bysitmimeistee Peter W. Bell '86

and Daniel J. Nova '83. They served a<@airs for 5 years before David A. Donatelli &d John S.
Gallant '79 were appointed as @hairs of the East Coast Chapter in 2006. A West Coast Chapter was
established in 2003 under the leadership of William S. McKiernan '78, who has served as Chair since its
inception.

The Council's mission is soipport Boston College in its endeavor to become a significant leader in the
business of technology while advancing collegiality among its members from the technology community.

For more information regarding the Boston College Technology Council anéfobearship, please-e
mail bctc@bc.edu

NeuronGlobal Inc -3- Conference Insight Report


mailto:bctc@bc.edu

Keynote Speaker

Joseph M. Tucci
Chairman, President and CEO, EMC Corporation

Joe Tucci is Chairman of the Board of Directors, President and Chief Executive
Officer of EMC Corporation. Tucci has been EMC's Chairman since January 2006
and President and CEO since January 2001, one year after he joined the company
as President and CHi®perating Officer.

Headquartered in Hopkinton, Massachusetts, with 25;90% employees operating in more than 50
countries, EMC is the world leader in products, services, and solutions for information management and
storage. EMC reported revenues d8.33 billion in 2004. Its current market capitalization places it
among the 10 most valuable information technology product companies in the world.

Since his arrival at EMC, Tucci has led EMC through a period of dramatic revitalization, continued market
share gains, and sustained doulfeA 3A G 3INRGUKD | S KIFa (GNIFyaFz2NX¥SR
was a near exclusive focus on higly R a0 2N} 3S LI Fd0F2N¥a (2 6KFG A
comprehensive portfolio of besif-breed platforms, software, sengs, and solutions that enable
organizations to implement information lifecycle management, aligning their IT infrastructure with their
business based on the changing value of their information. Today, EMC operates with a balanced
product portfolio in whichsoftware and services generate more than 50% of its annual revenues and
hardware less than 50%. EMC has evolved with its market from an information management and
storage company to a provider of open information infrastructure.

©

Over the past several years, Tucci has overseen the most aggressiyratkwt introduction cycles in

GKS O2YLJI yéQa KA aipathdndpeh sdRvard far/stordgy, in®rmafidat aindhcontent
YFEYylF3SYSyidz SELI YyRSR (K Snd@e entdrpysé o Lommérdial addidndalll OS 6
YSRAdzZY o0dzaAySaasSar oNRIFIRSYSR GKS O2yLlyeéQa AyRd
partnership, and distribution channels.
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Concurrently, he has spearheaded the investment of more than $4 billion (sD@®) 2n strategic
a2F0GoI NB | OljdzAaAaidAazya FAYSR G FAEfAy3d 2dzi 9al/ Qa
SELI YRAY3I GKS O2YLI yeQa I RRNBaaloftsS YIN]SG 2LLE2 NI
management team with the integratiolf executives from other major technology companies. In

I RRAGAZ2YS KS KFa OKFYLA2YSR 9a/Qa dza8 2F {AE { A3
SyLt 2es88a Ay GKS ¢2dGlFt /dzad2YSNI 9ELISNASYOSs:E 9a/ Q
expectah 2y a F2NJ ljdzr t AGes aSNBAOSI Ayy20FiA2y | YR Ayl
editors ofBusiness Week YSR ¢ dzOOA 2y S 2F [/ 2NLR2NI GS ! YSNA O Qa

Before joining EMC, Tucci directed the financial and operationattiheti Wang Global during six years

as its Chairman and CEO. At Wang, he guided the company through a rapid and successful emergence
from Chapter 11 bankruptcy protection and transformed the company from a midrange computer
manufacturer into a worldwide kder in networked technology services and solutions. Under his
leadership, Wang acquired and integrated ten companies from 1995 through 1999, and its market
capitalization more than tripled. In June 1999, Wang was acquired by Getronics NV.
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Prior to joiningWang in 1990, Tucci was President of U.S. Information Systems for Unisys Corporation, a
position he assumed after the 1986 merger of Sperry and Burroughs that created Unisys. He began his
career as a systems programmer at RCA Corporation and holds aldracdegree from Manhattan
College and an MBA from Columbia University.

Tucci is one of 150 CEO members of The Business Roundtable and the former chairman of its Task Force

on Education and the Workforce. He is one of nine chief executives who steere€heology CEO

Council, the IT industry's leading public policy advocacy organization, and is a member of the Executive

/I 2YYAGGSS 2F ¢SOKbSGz + ySGeg2N] 2F /9ha oK2 g2N
innovation. In addition, Tucci is a membertbé Board of Directors of Paychex, Inc., a member of the

Board of Advisors of the Carroll School of Management at Boston College, a member of the Board of
Overseers of Northeastern University, a member of the Advisory Board of Tsinghua Universitingn Beij

China, and an Overseer, Boston Symphony Orchestra.
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BCTC 2009 Annual Dinner

BCTC 1 Annual Dinner
w/ Joe Tucci of EMC

Executive Summary
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BCTC Annual Dinnedoe TucgiChairman, President and CEO, EMC Corporation

Overview

In this keynote address, Jaeicci addresses the shifting Information Technology industry landsce
from a macro perspective. This is done through adepth examination of three (3) higimpact
forces that are permanently changing the way the industry operates. Over the course of hi
LINBaSyidlradAazys w2S RSGFIAfa 020K GKS GSOKYyAO
approach to the marketplace as a whole. Major topics of conversation include:

The impact of the Recession of 2008 on EMCth@dverall IT industry
9a/ Q& 3JdzA RA Y 3 s fordie keyxt®ra & ITLINK y OA LI S
The impact of Virtualization and tteglvancements in Storage

How consolidation is changirige face of the Information Technology

=A =4 -4 -9

Joe Tucci

Tonight | want to talk about thevery rapidly changing landscape in IT. There's an old Chinese proverb
which I'll butcher herdoecausehrough the years everybodyas added a little bit tit. But the quote is,
Gal & grbinteresti@&imes and I'm here to tell yoshat we're living in very interesting times here

in techland. That is because there are three significant factors dinatmposing on he IT dbusiness as
usuat f I y.Ra O LIS

THE PERMANENTLY CHANGING FACE OF IT

In my opinion, IT will ever comeback to the way it looked ahe peak, in 206-07. You can seéom
the graphic that there are three massive forces that arerepiway at the edges of what IT is. But the
reality is that these forces will eat awdlye whole thing and somethingompletely new and different
will emerge

EMC

where information lives

Technology Innovation

IT Business As Usual

The Great Recession

© Copyright 2008 EMC Corporation. Al rights reservex
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These forces aret) technology innovation?) industry consolidation3) and whats nowbeing called
the Great Recession of 2008 which, hopefulifl start to wane at the end of this year. (i riieéestiigto
note that this Chinese proverb really started as a Chinese ¢us&et's hope this isn't a curse.

THE GLOBAL ECONOMY

This is the first yeagince World War Ilthat the worldis expecting a decline in GD#he latestconsensus
is 1.6%. I've seen ranges anywhere betweedaladd 1.86 butl have seen no respected econistn
claim that it's going to be anythirgpsitive. That'siot to say there
aren't some areas like Chin#ndia or the Middle Eastwhere
thingswill continue to grow, but that wilbe more thanoffset by  Customersare pushing out things
the decline in dber nations. In additionglobal IT spending will 6 KS& QR NBI t f & f;
decline,andit will probablybe the biggest declini the history of it's not absolutely life threatening
IT. that they do have it.

- Joe Tucci
During the downturn of 20002, IT spending deicled somewhere
between 4 and 5%.hHe consensus that's comingmow tells us it'll be very high single digits to very low
double digitsfor this downturn So you'e talking an 8% 11% decline in IT speimdj, almost double the
previous worst case.

Sowhat are customes ddng as a result They're cutting back, they're going through restructurings,

they're watching every penny, and what I've termasiébuying just enoughjust in timeé¢ C2 NJ SE I Y LJ ¢
9a/ Qa al fpRty reMovied &doretly aggressive antike any goodsales forcewe are very

goodat bringing in orders from future quarters. So if you needed a particular piece of technology three
months from now, we would try to nicely convince you to bring it in to the current quarter. Now,
customers are pushingoutthy 38 (G KS@ QR NBIFtfe tA1S G2 KIFI@SZ 06SOl
that they do have it.

9a/ Q{ D! L5LbD twLb/Lt][ 9{
{2 6KIG LQR tA1S G2 R2 A& LI &aa 2y (KS 3JFdzZARAYy 3 LINA

1. You can circle around th@ater cooler and talk about how tough things are, but the better thing to
do is to spend more time in front of customers, understanding their problems and staying closer to
them than ever before.

2. Use your power. We've come into a very strong position, botim a product and market cap
standpoint, and we're going to use that to gain market share across the board.

3. Obviously, we're going to make sure that we watch every penny we spend, and we're going to watch
our costs. We fared better than most companiaghe 1st quarter of 2009; our revenues declined
9%, but the average of most big technology companies is in thdesitk.

4. In spite of #3, we haven't cut R&D back at all. Last year, we spent almost 1.8 billion on R&D and we'll
spend that againthisyedr,y R G Kl §4da a2YSOKAy3a (GKIFaG ¢S (y26 | f

5. Opportunistic M&A: We have a $26 billion market cap, we have almost $10 billion in cash, and we're
going to use that opportunistically and get bigger. The IT industry is going to corinue
consolidate; we're going to be a consolidator.

6. The most important thing though, is to communicate, communicate, communicate. The most
important people to communicate with is all my fellow EMCers all across the globe, and it is very
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important to commuricate with customers, with partners and with investors. And when you think
you've done enough, just rev it back up again and then do it again and again and again because
that's what's going to bind us to our customers, bind us to our partners, bind Ueetmarket to get

us through this.

PRESSURE #2: TECHNOLOGY INNOVATION

Let'sstart with the micro proessor world. EMC has placed animlbet on x86 processord. (inftdhe
most wild bet you've ever placed in your |iteecause if you loo#t the stats from 2008, 95% of worl@ &
server units were x86ased 65% of tie revenue dollars came from x8@&slthe fastest growing of all
the chip setsand the investment in x86 technology is almost eight timese@rast competitor

In early April, Inteannaunced their current generatn of x86 technology called Nalem So in the past
we had one corgthen we went to two cores and oto four cores Now we have eight virtual cores.
Memory used to be MIB, it went to 645B, and now it's 256GB* K | { Q 3 it Wli2ghld® a terabyte
into the not too distant future.

The Vast Power of Intel's Nehalem Chip . . . EMC

where information lives’

PAST CURRENT 2009

CPU ‘ 1to 2 cores 4 cores 8 v-cores
Memory | <4 MB at peak 64 GB 256 GB ++

Network| <300Kb/s 9 Gb/s 40 Gb/s

% of Applications

10PS ‘ <10,000 100,000 200,000+

Virtualization
es
Aware no i

Now Powerful Enough for Almost All Applications!

© Copyright 2008 EMC Corporation. Al rights reserved. 8|

Network IOPS now get 40 gigabytes pecondand f you look at the iOs per second, that it will sustain
inthe storage world & wa=XAB00 IOPSSo it's pretty amazing what the technology can do.

The other thingintel has been working on istachnology called
Vanderbilt which involves makingheir chips dvirtualization
avared¢ { 2T Athe ovierKell foLputling I a hypervisor
like VMware was about 30% t82% of average workloads. It's
now down to8%to 1294 depending on the workloadst'd pretty
amazing whatritel's done withthe amountof power that they're
giving youc MooreQ & if dlivee and well. You'd be hard pressed to find ppliaation that can't run on
this chipset.

The IT industry is going to continue
to consolidate; we're going to be a
consolidator.

- Joe Tucci

The rext set of technology thas capitalizing off ofhe x86is virtualization which is totally changing th
game.Back in 1999, VMware proved the concept whkay virtualized the x86 chip set.hdy did it on
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a work station and it got tremendous picip in thedeveloper communityYouQ R hardSpressed to find
a developer that didn't really migrateo this. I 06 SOl YS @A NI fattractgtiRne ioKhe (i Q &
company.

In 2002they did thenext obvious thing. They moved that sanechnology to the server sgou could
take a serverwhich on average were under 10% utilized, and did game thing that they did to the
workstation.Now you can take a server agdu can break it up tonake it look like 8 servers, increase
utilization dramaticallyand save the customers CapEx and OpER005, they took it to the next logical
level, which was virtualizing a group of servershely came out with what was called cooperating
hypervisors. This wayou could grabsay, 10 blades to make it

look like 100 servers and thisally opened up the world of virtual

infrastructure. If you virtualize your data center

you see every packet of
. dzi Y26 ¢ SkaditSo aNddle hefv Beiglivith our new  information that flows; it sees
product called vSpheréwith vSphere, instead of taking groups « €Very memory reference, it sees
servers you can now &ke literally thousandsservers across SVETY register, it sees every iO. So
multiple data centers and virtualize.itt really becorpes a virtual ﬁg;?ﬁﬁisaerss::ziggc;?gls:revi?e
data center operéing system, a met®S, and uusQactually [ [ e —
changing the way that computing will work. What vSphere dc
essentiallyis it has two sides of pluigs so it aggregatesompute
storage, and networking. A goddstanceof the aggregation of networking iSisc® fust announced
Nexus' 1000V. There is no Nexus 1000¥ all software which plugs into VMware.Nat they dd was
they used the hooks, thplugins VMware gave, to create virtual switchBecause Nehalem is so fast it
can handle a lot of virtual swing.

- Joe Tucci

VMware’s vSphere EMC’

‘where information lives'

Now Featuring:

The Ability to Virtualize
All Applications and
Transform Your
Data Center Operations!

Service &
Policy

vSphere

Aggregation

© Copyright 2009 EMC Corporation. Al rights reserved.

If you refer to the top part of the diagram, vSphere is also a way to insert pdlicgnyou think of the
policy worldtoday, whatyou redly want is to be abléo run an app with certain policies and determine:
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what kind of seurity you want

what kind of backup you want for the storag

what kind of alternate patlyou want for the networkig
what rules you want around your packets

what kind ofSLARyou want to set for your users

=A =4 =4 =8 =4

The problem today is that you insert these policies &idA manageent all over the placeyou put

some in the network, somaithe database, some in the apgome in the storagéNVhat vSphere does is

it gives you anatural place to put those service policiaad service level agreement$ you think about

it, the virtualization layer is the only thing in the datanter. If you virtualize your data center you see
every packet of information that flows; it sees every memory reference, it sees every register, it sees
every iO. So it becomes a really good placimsert those policies and service level agreements.

{2 6KIF{Ua KI biildhy & wrd OniDEmaalveNddrid from how you manage énd its
apretty sulstantial change itode and diretion. By takinghese two things togetherthe Nelalemchip
and vSphereyyou have the ability to virtualize all applicat® and transform your data center
operations.

THE FUTURE OF STORAGE

On the storage side, there ateo devices (the disk drive and the flash drive) thate changing the way
storage is builtOn the disk drive side, you carow store two terabytes of informatioim 3.5 inch
format. On the flash driveide, we are now shipping huge numbers of flash drikesaremade out of
SLC, making these two devidemmendously different. But they
do haveone thing in common, they're both very greefhe disk
We're turning the data centers that drive has great density argpins at /500 rpm so it doesn't
customers have into internal generate that much heat or take that much powehe downside
Ot 2dzRax | YR 65Ql jsthatitQa @S atBirebaild 8nges are very long. Thiash
the benefits that they have today,  qiye on the other hand, iblindingly fasbut much more
plus all the benefits that the cloud . . . .
e expensive This device is very green because there is r)o motor and
need to moveanymechanics. As these two things blend,@a 32 Ay 3
to change the entire industry.

- Joe Tucci

While flash drives are expensive, this reality is changing rapitiyive you an example of what's
happening in the price of the flash drivesh&h we first announced them in @B, they were forty
times more epensive than a comparable per byte disk dribat by the end of QD9they were only 78
times more expensive
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Enterprise Flash Drives Pricing Points EMC’

where information lives

Flash Drives vs Fibre Channel Price Points

76% Price Reduction
in 12 months

=40X

Cost/GB vs High Performance FC

1Q08 = 2Q08  3Q08  4Q08  1Q09

© Copyright 2008 EMC Corporation. Al rights reserved.

As this continues it'going to change¢he whole storage landscape. To put it in perspectif/eywanted

to build a very high performancerary the old way with the highest grformance you could havand |
wanted to have 55 useable terabytes, | wohklvehadto ship 244 30@igabyte drives. That adds up to
72 terabytes, but obviously you waste some hgg@ayou're protecting

Symmetrix DMX-4 Flash Benefits Today EMC

where information lives

60% More IOPS

8 x 73GB Flash o
- = 28% Fewer Drives

244 x 300GB

15K FC Disks 136 x 300GB
1SKEC Disks 21% Less Power & Cooling

Acquisition $

SATA 17% Lower Cost

55TB 55TB

Usable Protected Capacity
® Copyright 2009 EMC Corporation. Al rights reserved.

17

Another wayto do it woud be to use 32 terabytes of thdosver drives that ag less expensive but more

dense andnore NBE Sy ® ¢ KSy &2 dzQR dzadsivesandonlyzightofittie $3-gifabydeS NJ OK | y
flash drives. And when you use this approach you&@8t moe iQ8 per second. That's 28% fewer

drives, hence, over time you use 28% less floor spaeeses 21% less power cooling, amgkn today

the cost is 17% less.
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The Next Big Things in IT
| believe that next big things in IT will be:

Data centersecoming fully virtualized

Cloud computing models becomingpinstream

dientsbecomingvirtualized, whether they be desktops, laptops, PvAgell phones
Applicationsbecoming virtualized

=A =4 =4 =

So let's start today witla discussion dfhe data center and th waythe way it's configured todayyhich
A dnodtly not virtualizect

The Virtual Data Center MEMC.Z
Trusted Dynamic
Control Efficient
Reliable On-demand
Secure Flexible

Data Cloud
Center Computing

© Copyright 2008 EMC Corporation. Al rights reserved. 20

Inthef STiG KFyR O2f dzvYys @& 2 dzGsfick thali &iSomers liedoaotieNdad ¥ OKI N
O Sy (i S NXhighlyrkr8sted MiBy're very reliablehey are secure, customers have a lot of control,

people havespent years building change control processe they know exactly what's happenjiagd

they havegreat attributes] 2 § S@SNE G KSNB Qa Qliefodrha the2s\gtadiipdpihyd T | Y S
And what cusbmers think they like about cloud computing is that

they seea dynamic wdd. | say(l K| (G ce® thakitryylike

0 KS&S uedadsy rtinmany of oueal customersdo notuse  What you're going to see is

these themyet, but they will stripped down operating systems

that are customized to run in the
With the traditional data center, theapplication basically owns stack, pretested by whoever gives

the infrastrlO G dzNB | YR AGQ&a y2i @SNE ittoyou 2dz I NB
exchangeF 2 NJ YSaal 3Ay3a gAGK | (NI -Joe TucciOS y (i S NE
to buy for thepeak time of the year, peak time of the daind

when you're notin the peak, it's your loss because your infrastructure justiB#secA G Q& GSNE Ay T
With a virtualizeddata center you buy Ondbnand as you're using ifThis isvery seductive to customers

and so what we're going to do is viralize both sides. The waypire is being writtenit will run in

service providefalready 400 servicgroviders have signed ugt NXzy A G0 Yy R AGUEf Nz
OSYyGSNBE® 2SUNB ddaNYyAy3a GKS RIFGF OSYyGSNm GKI G Odzid
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all of the benefits that they have today plus all the benefits that the cloud offers.tiherd of course,
the external cloud providerwill be running the same sets of technology wiitle same benefits, anthe
virtualization will make sure that these loads can be federated between each other.

Now wherethe work comes in for thether part of EMC, the naiMwarepart, is figuring out how to
Y23S AYF2NXIGA2Y (./S6yoRh@Sa WiZ2NBRKAYRA & 0 Mdadigh e A y
systemwant to federatK € herf; of cairse, you also have to add into thgbur desire for business
continuity and disasterecovery.And you need to do all of thigery securelybecause if you can operate
either place, identityprotection and verificatioftbecomes pretty darn important.

Thisworld will become homogenougsustomers will havéheir own data centers that'lldok much more
cloudlike they won't have to buy for the peaks ariley can share informatioeasily And then on the
other side of the clougdthey'll form parners. | think dot of the
major Telcos are going to get into this businedsg time By
pulling in partners,you can federate and run some of your
workload in the service provider community.

What you can do now is take the
client and run it in the data center.
What you're doings you're
provisioning the user, not a device |n effect, what you're doing is you're forming a private clovol
'I"he usercan buy any de‘f'c“e they  nick partrers which are service providersho you're going to
2 y_u ; YR uKsS e_Qf "include in your cloudrunningthe same sets of infrastructure
experience with the full security oy . .
Then you carwork workloadswithin your private cloud will full

with the full way you want to do ; ddoi | | q imol
within the company that you security,and do itseamlessly and very simply.

represent. b SEG KA Y 3 islr@dl applidations|as anatredkiéxt Big
- Joe Tuccli . . L . .
Thing. A virtual applicationd where you bind the app tthe
middleware, the databasehe other middleware componentsand the OSYoudon't need much of an
OS for this because what a virtualization engiloes, whether it be ours or Microsoft's or any other, is it
lets the device drive itself so the OS does not have to. What you're going to see is stripped down
operating systems that are customized to run in the stack;tpstéed by whoever gives it to yooThey
will put it in a container, a virtual container, and let you can drop that virtual container anywhere in your

private cloud. This explains very succinctly why Microsoft doesn't exactly love VMware.

Thischange the whole game spectrum from how ydauy, how you serviceand how you support these
workloads It will change what the app vendowill do toq they're going to be able to do a bit more, in a
way. Currently,the complaint with almost any app istakes too much customization and too much
time. With this, an app vendor can packagedifferent versions in different virtdaappliances and ship
it and the customecan just drop it rightn.

The last thing thes happening is on the clierside. It so happens that because you're virtualizing, x8

you can virtualize those chip sebn a client. The one thing that we're doingK S R 2F GAYS A &

actually working with some of the handset and the PDA providers to put a level of virtualization code
over the top of some of the chip that thes@

So,if you just think acrosshe three paradigms that you use the PC wdd, you have your desktop, you
have your laptop and you have your Aetok. What you can do now is take the client and run it in the
data center. What you're doing is you'regeisioning the user, not a device. The user can buy any device
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iKSe glyld FyR (KSeQft KI@S GKS FdzZt SELISNASYOS:I ¢
within the company that you represent. It's a mugi2 NB a4 S OdzNB ¢ linboatiorfisina&2 ¥ | dz
data center someplace that's secured and backpdandbusiness

continuity is assured. And when theget on they have all their

information availableto them. This is going to be bigger than th o5t companies were really knowr

opportunity forservervirtualization. for something specific, and now

P _what's happening is everybody is
L ub@sically the same set of code. You have to do other thil getting into everybody else's

around it likeconnection lokers,graphts accelerationprotocols  gsandbox.

and that's all work that's still being donBut there is a lot of effort - Joe Tucci

going to go into this area. So thélts out the picture where yoQ t 1t

have these virtual clients that'll access these privai@uds that are running both new wave and
existing applications across a federated community of internal clouds and external service provider
clouds.

Pressure #3: Industry Consolidation

If I gaveall of you aword associatiortest andl saiddnetworkingz gou guys argrobablygoing to say,

G/ Aa02 dé migfdprobeSsoE e RdzAR LINE 6 | & Fsdiddraidrogprodedsef Sofivia®é L
€2dzdR LINRPolofeée aleé aAONRaz2FdGzI FYyR a2 2yd® ¢KS LRAY
known forsomething specific, and now what's happening is everybody is getting into everybody else's
sandbox.

With EMC, we bought VMware, we bought RSA, we made mp@ys in content management with
Documenum, so obviously we @lBoadened. Cisco is innetworking and obviously video,-e
conferencing, ¢le-presence and nowthey've done unified computing system anteagetting into the
server business. B theyre really getting into the server busineB®m a unified computing aspect, so
you're going to ee very tight alliances formedasically, what Cisco and ERI€ doing isve're virtually
going to work like ongwithout going through the pains of merging. So if you ask me aboutlogest
partner, it's Cisco by a long shot.
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