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WHICH employees gobble up the most disk space
and why? How much storage do you need

to buy and when should you buy it?
Perceptive IT professionals at major corporations will not

have any trouble answering these questions. They have come
to depend on data from simple storage resource management
(SRM) tools that help them to do the following:

● distribute shared storage evenly across server-attached
storage and storage area networks (SANs)

● keep storage usage under control and readily available to
everyone without any interruptions

● educate and empower employees to carry out procedures
for using shared storage space within the limits set by
the IT department, as well as the organization’s corpo-
rate computer use policy

When it comes to the first line of controlling storage usage,
central IT departments at major corporations depend on sim-
ple SRM tools that provide disk space quota management,
file reporting and file blocking. Server clustering and SANs,
which support multiple servers and storage subsystems, have
become key users of SRM tools.

This conclusion comes from the more than 30 proprietary
interviews I did with IT professionals at major corporations,
including Ford Motor Company, Tyco Healthcare, and Blue
Cross Blue Shield of Florida. These IT professionals use
SRM tools in up to five systematic procedures. This article
presents excerpts from some of these interviews organized
according to each of the five procedures for using these
SRM tools.

TIGHTENING THE REINS OF NETWORK
STORAGE USAGE

“Man will use all the space he can.” Charles Darwin’s line
from The Origin of Species provides a good metaphor for the
distributed network storage groundswell employees cause.
Strategic Research Corporation, a storage research firm in
Santa Barbara, Calif., estimates that 55 percent of unplanned
server outages, such as disk crashes in distributed Windows
NT networks, occur from out-of-control disk space con-
sumption. For example, within five months, 500 employees at
General Motors’ OnStar Division in Troy, Mich., caused out-
of-disk-space messages to resonate from the new Windows
NT-based IBM NetFinity 5500 production server attached to
three different storage subsystems. Employees bombarded
the helpdesk with telephone calls. The IT department
demanded that all employees remove any non-business-related
documents. The IT department got an unplanned wake-up
call — control storage so this does not happen again.

IT departments at major organizations have begun to carry
out tighter storage space controls to protect the important
documents that belong on the Windows NT servers. These
network space control measures have two broad objectives:
to restrict how much space employees have for their home
directory, and to limit what these employees store in their
home directory or in shared directories to those files that per-
tain to the organization. 

IT DEPARTMENTS DEVISE FRAMEWORK FOR
USING SRM

Quota management for disk space, file reporting, and file
blocking provide these organizations with the enabling
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technologies to keep shared network storage
lean and clean. These technologies usually
appear in products from such SRM vendors
as W. Quinn Associates, HighGround Systems
(recently acquired by Sun Microsystems), and
NTP Software. Specific product features
allow you to do the following:

● allocate a certain amount of storage
space, set a threshold on that space;
monitor and report on space as the
threshold is reached; and send alerts,
either on screen or via email,
to employees so they can groom
their space

● real-time monitoring and reporting of
the space usage to determine if files need
to be deleted or archived or to determine
how fast the space is being used

● look for certain unwanted types of files
already saved (such as MP3s), and set
filters to keep them from being saved
on the server

The results of a series of interviews show
that central IT departments at major corpo-
rations use their SRM tools in as many as
five, step-by-step procedures called the
AASET framework for storage manage-
ment. The five steps include audit, allocate,
screen, educate, and trend. Each step
includes an excerpt from an interview about
how a specific organization’s IT department
used its SRM tools.

THE AASET FRAMEWORK

Audit — What is on the servers?: What
you don’t know can hurt you. Perform regular
storage audits to identify wasted space filled
with outdated, duplicated, orphaned or non-
business-related files. Correct the problem by
deleting or archiving non-critical files.

The Business Case:
Business Development Bank of Canada
(BDC), Montreal

Business Development Bank of Canada,
which has 80 branches across Canada, is a
government chartered lending bank for
small and medium-sized businesses.

BDC migrated its more than 150 servers
from NetWare to Windows NT knowing
that these servers contained gigabytes of
unused historical files and junk files, such
as MP3s. Immediate measures included
restricting employee’s access to the Web
and locking down their workstations so

they could not run .exe files, such as
games. Next, BDC’s IT department under-
took a massive cleanup of the files on the
new servers.

From the Network Support Manager
at BDC: “We swept each server, getting
HTML-based reports to show management
who the biggest users are, and what types of
files take up the most space. For example,
on a first pass, a systems administrator freed
up about 4GB of space by deleting two
users’ MP3s. Since the file reports have
browser-enabled file links, a systems
administrator can click on a file link to view
the file, to move the file, or to delete the file.

We immediately telephoned the top
users and asked them to remove what they
did not need. Most of these employees
were not aware of the many files they had
accumulated and how much space they
were taking up. They willingly and quickly
paired down their space. Likewise, we
have also asked each employee to clean up
his or her file space.”

Allocate — How much space is adequate
to perform job function?: Employees will
generally consume space infinitely unless
they have specific space allotments, and
thresholds and alerts designed to make
them aware of their storage usage.

The Business Case: Tyco Healthcare’s
Mallinckrodt

Tyco Healthcare’s Mallinckrodt is a $2.3
billion-a-year manufacturer and global mar-
keter of specialty medical products. This
company adheres to strict policies about
protecting the quality of its products, as
well as the making sure that its computer
networks provide enough safe storage for
each employee’s company documents.

From the Technical Analyst at
Healthcare’s Mallinckrodt: “When we
went to Windows NT, we bought a product
that automates the entire quota management
process, as well as provides file reporting,
and file blocking. It sends warning alerts,
reports on space usage, and provides extra
protection to keep the server free from non-
business-related files types, such as MP3
and .avi files.

The product runs on four Microsoft
Cluster servers. The main cluster has two
Compaq ProLiants; each one connects via
Fibre Channel for a total of 200GB stor-
age subsystem.

On a similar cluster, we put a monitored
quota on each department’s folder, as well

as on our Exchange email database and log
file directories. The product enables us to
run a variety of reports so we can see which
departments are using space faster than
others. Based on this data, we can plan and
project our storage requirements.

We enforce quotas on each employee’s
home directory. When employees reach 90
percent of their 80MB quota, they receive
an email message saying they need to free
up space. When employees reach 100 per-
cent of their quota, the employee and the
help desk receive an email message. We
designate some additional space in case an
employee is at 100 percent of quota and
tries to save a document. The employee then
has to free up space or request more of it.

Since we already know which employees
have reached their quotas, we can run a
report to see how they are using their disk
space. This report prepares us for their call
asking for more space. The report can alert
us to an employee who is having difficulty
managing their space.”

Screen — Which file types have an
inherent business need, and which types
do not?: Scores of downloaded files from
the Web may have no legitimate purpose
residing on corporate servers. Furthermore,
these files could carry viruses and jeopardize
the server’s stability. Review the corporation’s
computer usage policy for the file types that
do not belong on servers and block them
in real time.

Business Case Tyco Healthcare’s
Mallinckrodt

From the Technical Analyst at Tyco
Healthcare’s Mallinckrodt: “Keeping our
servers free of inappropriate material from
the Web or brought in by employees from
home has become critical to protecting our
data. A proxy server keeps employees from
getting to popular Web sites. Besides the
proxy server, file blocking, included in our
disk quota management product, provides a
double layer of protection to keep our
servers clean.

We first ran file blocking on our cluster to
see if we had any unnecessary files, such as
Real Player videos or music files. We were
surprised at the junk we brought from the
NetWare servers to the Windows NT cluster.
We deleted about 6GB of stuff that did not
belong on the cluster.

Next, we used file blocking to set file type
filters, blocking certain types of documents
from being stored on the network. The
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blocked file types include .avi, .mp3, .rm,
.wav, .exe (Office executables), as well as
any game files. If employees try to save a
blocked file type, then we get an email alert
saying why they can not save the file. Also, we
block Office 97 executables to avoid potential
licensing issues. Our file blocking product
enables us to exempt those individuals who
need to get access to a blocked file types.”

Educate — Give users the tools and
awareness needed for self-cleanup:
Employees usually clean up their file space,
especially if they are aware of reason for the
cleanup and have the tools to do it efficiently.
Automated Web-based storage reports
emailed to file owners give them the ability
to quickly and easily identify problem stor-
age areas (such a duplicated and stale

files), and take their own immediate and
corrective action.

THE BUSINESS CASE:
BLUE CROSS BLUE SHIELD
OF FLORIDA

As Florida’s largest healthcare coverage
company, Blue Cross Blue Shield of Florida

SRM consists of a class of tools that monitor, alert, report
on the health, configuration, availability, performance, and
usage of specific or all distributed, networked storage
resources. Unlike storage management tasks such as backup,
SRM tools provide a central view of either physical storage
resources, such as RAID systems, tape libraries, and SAN
switches, and/or logical storage objects, such as volumes,
files, users, database tables, and I/O.

SRM tools fall into the following 10 distinct application
disciplines:

◆ Asset Management — tracks and keeps records of
all physical storage hardware on the network.

◆ Capacity Management — compiles real-time and
historical data on both physical storage, such as disks
and logical storage resources on network, such as
unused space on specific volumes.

◆ Chargeback — acts as an accountant for billing
end-user departments for used storage capacity and
other storage-related network resources.

◆ Configuration Management — determines how to
best arrange current physical network storage, such as
disk subsystem and or SAN switches.

◆ Data/Device/Media Migration — enables large
amounts of data, such as a data warehouse, to be
moved from one system to another.

◆ Events Management & Alerts — alerts system
administrator to errors with storage devices in network,
such as hard-drive failure, and records all events.

◆ Performance Management — provides on-going
view of application, server, and subsystem
performance, such as excessive I/O from
application servers.

◆ Policy Management — specifies rules or policies for
managing hardware, files, users, scheduled, and
media.

◆ Quota/Space Management — optimizes disk
usage by assigning specific space allotments to end
users, as well as reclaiming wasted space.

◆ Removable Media Management — maintains
history of on- and off-site tape, optical, and
other media.

Most SRM tools on the market currently combine several
application disciplines and work on specific operating
systems, such as Windows NT, Unix, or both.

Practically all SRM tools offer two levels of functionality —
monitoring and alerting (on-screen, email or paging) pro-
vide for day-to-day maintenance of storage resources; and
reporting and trending provide for long-term maintenance
and planning.

SRM tools usually consist of a service that runs the application
managed from a Web-based central console or graphical
user based-central console, a mechanism for scanning
monitored resources, a database that stores collected data
from monitored resources, and a report generator that can
provide output in various formats, such as HTML or Excel. By
supporting SNMP, an SRM tool also can be administered
from network management systems, such as Tivoli and HP
OpenView.

John Webster, a storage analyst for the Illuminata Group
in Nashua, N.H., says, “Some systems administrators do not
have a clue about how much storage they have or how it is
being used until it is too late. SRM tools can provide all the
answers and can ward off an outage.”

For example, SRM tools that combine the application
disciplines of quota/space management, capacity manage-
ment, and performance management enable IT professionals
to know what their disk space consumption looks like and
how to distribute it evenly as a shared resource.

WHAT’S NEXT FOR SRM?

Some vendors plan to enhance their SRM tools with more
application disciplines, especially data/device media
migration and policy management. Webster says future SRM
tools will need to manage multi-platform pools of storage
with views from the storage facility, the attached servers,
their operating systems, the file system, and the storage inter-
networking components. This type of SRM tool could provide
a full panoramic picture of all storage resources. A system
administrator will have proof that one port on a SAN switch
is causing a bottleneck on an Exchange server, or that the
slowest disk in a RAID storage system has the most used
table in an Oracle database.

Storage Resource Management At a Glance
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provides affordable choices to more than
2.7 million customers.

From the Local Area Network
Administrator at Blue Cross Shield of
Blue Florida: “We have 30 Compaq
ProLiant, Windows NT file servers used by
about 12,000 employees. A few servers
have up to 1,500 users. These servers reside
in various departments throughout the
company. Our average file server has about
80GB of external RAID storage. Employees
get disk space on their departmental server,
as well as on a public server.

Two years ago, we put in a quota manage-
ment policy for disk space. It would enable
us to control network storage growth, and to
predict more accurately the amount of
anticipated storage for each department.

Being proactive about quota manage-
ment requires empowering employees to
take the time to groom their file space. To
accomplish this, we needed to sell quota
management to employees.

Our internal IT marketing group developed
a campaign to let all employees know what
we were going to do, why we were doing it,
and how they would benefit in the end.
First, the IT marketing group sent an email
message to everyone explaining how quota
management would help them to determine
their current rate of space consumption,
maximize their space on the network, and
articulate their need for additional space.

Meanwhile, the IT marketing group
prepared a training pamphlet describing

how the products works; how to respond to
quotas alerts; how to determine when to
remove documents; and whom to contact if
they needed more storage space.

We took three months to roll out the prod-
uct to all the departments. During this time,
we went around to each department fielding
employees’questions. We wanted everyone to
feel comfortable in case he or she got an alert
saying they were getting close to their quota.

We set up the product initially to provide
two warning levels to employees — an
on-screen popup message at 90 percent of
quota, and an email message at 100 percent
of quota. Most employees said that preferred
to receive an email message first. In fact,
they asked to receive more notifications,
starting with a lower percent of quota. This
procedure would give them plenty of time
to look at their file space and decide what
they had to delete and how much additional
space they needed. We decided to provide
an email message at 80 percent, a pop-up
message at 90 percent, and another email
message at 100 percent.”

Trend — Intelligently plan capacity
expansion of growth of legitimate business
data: Knowing the storage growth rate helps
IT managers plan for and justify future stor-
age growth capacity requirements.

Business Case Mayo Clinic’s Research
Department, Rochester, Minn.

Mayo Clinic’s Research Department
comprises about 3,900 professionals,

including staff doctors, scientists, and other
health professionals in 53 departments.

From the Windows NT Network
Administrator at Mayo Clinic’s Research
Department: “When it came to planning
for additional space on the 2TB SAN, we
collected data based on how much space
researchers and departments had consumed
of their quota. We compared this data with
storage projections from management
committees and arrived at the amount of
storage for the next few years. We also
got the approval to add a tape library to
our SAN.

The Research Department’s SAN is
still evolving. Quota management and
file reporting have alerted us to the need
for file migration, which is being done
manually now.”

CONCLUSION

The vignettes presented here clearly
indicate that by using simple SRM tools, IT
departments can easily tighten the reins on
the amount of storage space employees are
using, and empower them to groom their
own file space.

Elizabeth M. Ferrarini is a freelance writer
based in Boston, Mass. She can be contacted
via email at lswive@aol.com.
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