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The Future of Enterprise StorageManagament is
High Mix, High Intelligence

By Gary Wright
Compaqg Computer Corporation

1tOs10 cret that the deta storage needs of the typical Fortune 1000 ompany ae
doubing BbBsome say triplingb@very year. In the Year 2001alone disk drives capable
of storing 4,642 pbytes of daawill be produed®. This explosve growth is fueled in
large pat by the pervasive role of the Internet in the corporate way of life. The world
demandstha companies make themselves, their produds and ther publc daa available
on the Internet, and the smart companies comply.

Dealing with this massive increase has become amission-critical focusof the T
department: failure to manage storage capacity, accessibility, security and performance
would beadeath kndl to the organization.

The concomitant to massively increased gorage capacity is complexity. As an
organization grows, it tendsto add different sSorage devices and assimilate nev neworks
through &quisition. Implementing Irtranets, e-commerce or orde-entry, CRM or oher
services ove the Internet creates additional levels of complexity. If the organizationisto
avoid beng broughto its kneesin awelter of devices that donO$pesk to ore another,
network failures, backup rightmares and wnacceptably dow peaformance rates, it must
continudly seek ou new means of managing dda storage.

In our years of managing dda storage issues, Conpag has deermined that the keys to
managing rapid growth of dda complexity are:

Ability to implement and manage helerogeneousenvironments
Greater intelligence in the orage negwork

Centralization of $orage management

Increasing dda accessibility

Effi ciency in dorage utilization
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! MHow Much Information?) Peter Lyman and Hal. R. Varian, School of Information Management and
Systems, University of Californiaat Berkeley, 2000.
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As an organization grows, creation of heerogeneousenvironments is dmog unavoidable.
Whether because of acquisitions changesin polcy or management or adazen diff erent
reasons growth companies find themselves dealing with many different data sorage
devices and g/stems tha mug beintegrated. Few organizationscan afford to junktheir
existing investment in srvers, sorage devices and ftware.

According © areport pulished by te Enterprise Storage Groupf, most IT groupsare
currently implementing hormmogeneousstorage area neworks (SANSs), often & Gsland<O
in aDirect Attached Sorage or Network Attached Sorage environment, with orly one
opeaating /stem and onetype of doragearray. However, this group sid that the cost of
implementing SANs was not ggnifi cant (versusthe cog of implementing aher types of
storage), and plnnead to tie togaher SAN islands or implement more elaborae
networked systems in the future.

For these more complex, heterogeneous networked environments to besuccessful, the
indugry mug evolve toward an open SAN environment, and the truth is that theindustry
is notthere yet. At present vendorsare garting o enable device communication & the
APl level. Future developments look pramising: recently, the Storage Network Indugry
Assodation, induding Conpaq, Brocade Conmunications Systems, Inc., EMC
Corpordion, Htachi Data Systems Corpaation, Inernaiond Business Machines
Corpordion and McDATA Corporaion aanoun@d svera initiatives intended to provide
thefirst qudified coss-vendor, nteropaable sorage networking lutions As a garting
point, the Sx companies have completed joint qudification oftwo open dorage area
network olutionstha enable the coexistence of daa zones containing Conpag, EMC,
Hitachi Data Systems and IBM storage system produds on asnge, shared Hbre Channd
fabric. The four gorage system vendorshave sgned bilatera coopeative support
agreements intended to mplify joint cugomer supportin multi-vendor eavironments.

With the increasing complexity and hderogenaty of the sorage environment comes the
problem of howIT personné can manage multiple opeating s/stems, languages, and
hardware devices, and make them all work togeher. Accordingto Caolyn DiCenzo,
chief analyst for Gartner DataquestOsStorage Management Software and SAN
Appliances research group, sorage hardware budgés are growing faster than budgets to
hire trained IT people because QtOsheaper to buy nore software than hire trained
people,Oand it is increasingly diffi cult to find quaified people to manage the storage®
Many IT organizationslack the skills and knowedge accordingto CNET Enterprise, and
(people with the needed knowedgeand ills are hard to findJ And no wonde. IT
personnd have to deal with an aray of technologies tha mushroons every year. Storage
Networking World Online offers the following list of technologies Grow directly
involved in or sgnificantly touching upondaa storageQ

¥ FibreChannd Arbitrated Loopand fabric architectures

¥ Ethena and IP

2 Enterprise Storage Report, Vol. 8, © The Enterpise Storage Group, Inc.

% GBartner Dataquest: Storage Management to Hit $16 5 Billionin 20050 Joseph F. Kovar, CRN, May 21,
2001

* Cstore This,OCNET Enterprise, CNET.com, May 9, 2001
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Server clugering

Data backup and restoration

SCS

Wide and metropolitan-area neworking protocols
Bridging, routngand switching

Hog busadapters and drivers

Broadband communications

Enterprise management applications

Database and file system architectures

Operating ystems’

K K K K K K K K K K

Although fuly interoperable sorage networks may notyet be realized, non¢hdess many
companies have been auccessful in integraing multi-platform storage nework solutions
CanadaOpre-eminent brewer, Molson Breweries, found t had ousstripped its data
storage capabilities. Thecompany was placing priority on g/stems to supportsrategic
opeaationsandimproved IT produdivity, induding the creation of amarketing dda
warehous and oter multi-platform computing progcts. Of critical importance was
MolsonOentine transactionsproaessing (OLTP) system, which proesses orde's for
more than 25,000cusomers. Molson dso wanted to extend the life of the company®
investment in existing hadware and ftware.

MolsonOsolution incorporaed the deployment of produdion s/stems on sven Hewlett
Packard HP/9000 ystems running the HP-UX opeating g/stem. Conpag servers running
MicrosoftOdNindows NT Server nework opeating s/stem throughouthe organization
hog variousdepartmental applications ConpagO$StorageWorks open system design
suppors this multi-platform environment, and will beable to suppat MolsonOguture
plansto supportMicrosoft Windows NT applicationsas well.

Take rising complexity and ald a shortage of illed people, andtheequaion equds a
need for moreintelligent sorage management software. Every major enterprise sorage
vendor has its own @ avorOof sorage management software, butthey all depend on
implementation across a ngwork. Networking the sorage system enables several critica
capabilities:

¥ Monitoring of gorage devices remotely

¥ Remote upgiade, maintenance and reallocation of forage resources

¥ Implementation of achoice of backup hemes

¥ Centralization of management control

Taken together, these capabilities offload much of the management of the storage system
from IT gaff, and offer sgnificant improvements in terms of daa availability, security,
and thetime and g of administering the system.

When gorage management becomes centralized, users can benefit from increased data
accessibility. Centraization sgnificantly reduces thecomplexity of thetask, dlowing

®> (rhe Overwhdming Importance of Storage OJohn Webster, Storage Networking World Online April 9,
2001
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fewer peopleto manage more daa. When storage usageis centrally monitored, it is dso
possible to re-dlocate sorage from the central console (remotely) based on hat usage,
ingead of by prelictive algorithms (never well accepted by ugrs who bdieve they are
overcharged or unde-served!). Heavy users can beadlocated approprete sorage capacity
ingead of beng forced to rdy on bakup and achiving © make roam for more data.
Central control allows for acomplete Gtorage-centricOview of enterprise storage, instead
of trying b make sense of afragmented picture

EarthLink, an Internet Service Provider, managed its explodve growth (from0Oto 3
million membersin five years) in part by centralizing its data sorage management. As
EarthLink rapidly added servers and orage devices to keep pace with usersO demands
for service, the company found tself trying to manage many isolated gorage islandsand
many sngle pants of failure The LAN services group deided to move from a server-
centric modd to a storage-centric model and implemented anew, more intelligent sorage
architecture that coud bemonitored and controlled from a sngle conle. One of the
greatest short-term benefits of thechange accordingto Greg Fiedman, director of
EarthLinkO4 AN Services, was theability to add or renove LAN servers without
downtime. He reports that a process that used to take severa hourshas been reduced to
about15 minutes.

E-commerce ove the Internet continues to bea major driving force behind the demand
for 24/7 daaavailability. It isno longer acceptable to take servers off-line for backup,
maintenance or dhanges. Accordingto indugry andyst Meta Group, ®@mpanies that are
the mog dependent onautomated systems (banking and telecommunications, for
ingance), accrue an average of nearly $3million in losses for every hour of dowmtime.
Busnesses like hogitality or travel, less dependent on [T infrastructure, suffer revenue
losses of beween $330,000 ad $636,00@er hour of domtime.?

Businesses engaged in 24-hour busness operation reed to be able to capture GnapshotsO
of data a any given momentin time. The organizationOsnanagement can proess or
andyze these sngpshots or dones withou bringing the network down for daa backup, &
backup is donefrom the doneingead of the primary volume. This processiis best
accomplished in a SAN with centralized management tools tha can beused to create the
clones, usng agents to retrieve point-in-time daa.

The South Hnandal Group s an example of abusness where daa cloning is essential
not only because of busness requirements, butbecause the weather demandsit. The
South Anancdal Group, offeing nortgage, brokeageand investment services, opeates
108 branch offices in some of the most hurricane-vulnerable states in the union: North
and Suth Caolinaand Horida. Hart Raley, vice president of Client Services for the
company, explained that daa replication and dda protection were top priority: With
Fibre Chaand techndogy from Conpaq, we designed acompletely redundant
infrastructure to improve performance, protect agang system mafunction and ogimize
our backup cpabilities.O

® (Performance Engineering and Measurement Strategies: Quantifying Performance L oss,OMeta Group,
Octobe 2000
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With ddareplication ®ftware a the heart of aSAN, The South Fnanca Group
implemented acloning and sigoshot scheme tha minimizes downtime during backup and
data migraions while fully protecting theintegrity and imeliness of the data. The firm
tested its daa praection sheme by dacing asample database in Lexington, SC.,
replicating the database through Geenville, N.C., breking the conrection and runnng
the application off the Greenville site. QAll data was up-to-date and rrect,Oreported
Haley.

Another key to managingtheincreasingly complex storage environment is more effi cient
utilization of gorage. Sorage hardware dready daimsat least hdf of the IT hadware
budge.” Jus as it makes sense to have fewer people managing nore data storage, itOs
common $n<e to run wer devices that can accommodate more daa. Today, adding
more discs to alogical unit number (LUN) meanstha you nug manudly re-allocate the
storage, which is time-consuming and imprecise, and limits data accessibility duingthe
proaess. Automating this process is less disruptive, takes greater advantage of dorage
capecity, and raeduaes both thetime and IT pesonné for the process.

The conaept the sorage indugry is currently pursiing to opimize sorage utilizationis
called virtualization. Virtualization sparates the representation of data storage capecity
from the physcal devices BBbatechniquetha alows a pooled view of total sorage
capacity, indead of viewing gorage device by device. Automated management and
progranming tools smplify storage management and dlocation, making this process
trangparent and dynamic. Virtudization increases sorage utilizationand availability,
while reduang sgnificantly the space required for dorage (some estimate pace
redudionsof 28%).

Tha beng sid, virtudization hes notyet been fully realized. Key vendorsare working
on virtudization and have delivered some of therequired tools. In the near future, IT
managers will beableto deploy virtudization b manage dada storage a the highest
strategic level.

In the longe term, tools and techndogies will evolve tha will make the management of
SANs increasingly trangparent and easy. For indance, some vendorshave avision of
self-healing g/stems tha deect and repair data pahway failures before human
technicians coud even become aware of the problem. The tremendouspressures imposd
by the globdization of busness will drive theindudry to create techndogies that will
come as close as posible to the goal of providing the user with ddivery of data, at any
time of the day or nght, every minute of the year.

" Cstore This,OCNET Enterprise, CNET.com, May 9, 2001



