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Introduction 
 
 
IBM Tivoli Storage Manager (TSM) is a client/server software solution providing backup/recovery, archive, 
hierarchical storage management (HSM), and disaster recovery. For many TSM users, the benefits of virtual tape 
libraries (VTLs) are not apparent as most TSM operations back up to disk and then migrate to tape.  However, 
several TSM features and associated daily and weekly administrative processes can be optimized with the use of 
VTL technology.   
 
For example, while most TSM administrators plan for regular migration of data between disk and tape tiers, 
undersized disk storage pools result in unplanned migrationðwhich is a big problem.  Migration requires 
appropriate performance and supporting tape architectures.  Many TSM users face challenges associated with 
shortages of tape drives and slots as well as problems with bad media in their daily TSM operations, risking 
completion of backup and recovery processes.  For the most part, solutions to these challenges involve adding 
even more of those resources.  This is where a VTL solution can help. 
 
TSMôs backup to disk addresses backup window problems resulting from unabated data growth and 
implementation of a VTL optimizes the outside-the-backup-window TSM administrative tasks, but neither can 
tackle the expansion of TSM storage pools.  This is where data deduplicationðthe identification and elimination 
of redundant dataðcan make a difference. 
 
EMC combines VTL technology and EMC CLARiiON storage in its Disk Library (DL) family, interoperating with 
existing backup applications and processes and, in many cases, replacing physical tape libraries.  EMC DL 
overcomes many of the challenges of deploying disk in the backup process, and offers significant time, capacity, 
and cost savings to TSM customers.  
 
 

Overview of IBM Tivoli Storage Manager 
 
 
Tivoli Storage Manager is distinctive in the backup realm.  Introduced in the early-1990s as ADSTAR Distributed 
Storage Manager (ADSM), its architecture and design principles were rooted in mainframe storage management 
concepts, setting it apart from other backup applications.   
 
TSMôs disk staging capability (allowing for many random reads/writes instead of the single stream to sequential 
access tape media) was born out of its inability to back up multiple systems concurrently and employ multiplexing 
when writing to tape media (i.e., allow multiple data streams to be interleaved on the same tape).  Multiplexingð
popular with competing backup solutions such as EMC Networker and Symantec NetBackupðspeeds backup 
jobs, but creates headaches for administrators when it comes to restores as data could be spread across 
multiple tapes, lengthening the process.  TSMôs disk staging necessitates later planned migration to another tier 
in the storage pool (usually to tape, which lengthens the daily TSM administrative schedule).  Otherwise, 
administrators have to contend with provisioning tasks and disk fragmentation issues. 
 
Other TSM-only design decisions, such as progressive incremental backup, collocation, and reclamation, 
illustrate the solutionôs unique conundrum: TSM creates efficiencies in the amount of data stored and the speed 
of recovery, but increases operational overhead and inefficiencies for backup administrators.  This section will 
examine several of TSMôs features and the demands those features place on the overall data protection process. 
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Progressive Incremental Backup 
 
Backup applications facilitate the collection of files on client systems and transfer them to the target media.  
TSMôs approach to collecting data is called progressive incremental backupðsometimes referred to as 
ñincremental forever.ò  The process starts with an initial full backup (one where all the files on a given client or file 
system are backed up) and is followed by ongoing incremental backups (only those files that have changed since 
the last full or incremental backup).  This method reduces network traffic and enables faster backups as well as 
more cost-effective tape media utilization.  Compared with other methods, such as weekly full backups plus daily 
incrementals or weekly full backups plus daily differentials (only the files that changed since the last full backup), 
TSMôs model prevents unnecessary backups of unchanged data, but requires periodic consolidation of files to 
reduce the number of separate media items (disks, tapes, etc.) needed for a recovery (thereby enhancing restore 
performance).  While the consolidation can be performed outside the backup window, it will tie up tape drives and 
other media, keeping them from performing other activities. 
 

FIGURE 1. COMPARISON OF BACKUP SCHEMES 
 

 

 

 

Storage Pool Hierarchy 
 
Data protected by TSM is stored in pools of like storage 
devices, such as disk, tape, and optical.  Multiple storage 
pools can be created (each with a specific device type 
and its associated policiesðhow volumes can be 
accessed; volume capacity; and, for tape storage pools, 
whether or not hardware compression should be used) 
with TSM controlling the storage repositories and the flow 
of data to/between them.  Unlike other backup 
applications that manage tapes, TSM manages backup 
objectsðfiles, sub-file components, directories, volumes, 
etc.ðand their associated management policies (which 
define what TSM does with that object). 
 
A TSM primary storage pool consists of named disk or 
tape volumes where TSM physically stores backup 
objects.  Storage pools are organized in hierarchical 
structures which are used for automated and transparent 
migration of backup objects from one storage device to 
another.  A typical TSM configuration may use disk as the 
primary storage pool (for performance reasons) and 
migrate data to tape media based on policy or from server 
storage to a remote TSM server.  The TSM database 
tracks the actual location of all backup objects at all times. 

Primary Disk Pool 

A primary disk pool is a storage pool consisting of 
disk storage volumes.  Disk is leveraged as a 
staging area for the daily incremental backup. 

Primary Storage Pool 

Primary storage pools can consist of disk or tape 
volumes.  Primary storage pools store backup 
versions of files.  

Copy Storage Pool 

Copy storage pools can consist of tape or disk 
volumes.  Copy pools contain a ñbackupò copy of 
objects in primary storage pools for disaster 
recovery purposes.   

Migration 

Migration is a daily administrative process where 
data objects are migrated automatically from one 
storage pool to another based on storage policies.  
Typically, TSM administrators will design the 
storage hierarchy to back up data to a primary disk 
pool (for performance) and then ñdrainò or migrate 
the data to a primary storage pool (i.e., less-
expensive medium, such as tape) during off-peak 
hours. 
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FIGURE 2. TSM ARCHITECTURE 
 

 
 

 

TSM Database 
 
TSM has a relational database (to maintain information about all clients, files, policies, and scheduling) and a 
recovery log (used to roll back any changes made if a storage transaction is interrupted before it completes).  
The TSM server keeps the database updated and catalogued throughout the backup/restore process. The 
attributes of client dataðnumber of versions, retention timeframes, and storage destinationðare stored in the 
database.  This allows TSM to define storage management policies for clients.  It also allows TSM to satisfy 
recovery requestsðthe TSM server queries the database and selects the appropriate file(s) for recovery based 
on metadata. 
 

Backup Versions 
 
One policy definition is the maximum number of backup versions of a particular file.  When a file changes, the file 
is backed upðwith the most recent version designated as the active backup.  Previous versions are deemed 
inactive backups and are automatically deleted when they exceed the policy limit (in a first-in, first-out fashion).  
Unlike other backup products that retain backups based on jobs or media, TSM manages active (current) and 
inactive (one or more instances prior to current) versions of files and, therefore, maintains information for a 
specific point-in-time. 
 

Reclamation 
 
With TSM, backup objectsðor versionsðare expired (rather than expiring the entire backup or piece of media, 
as with other backup solutions).  As backup objects expire, the media contents become highly fragmented due to 
ñlogically emptyò sections on the media.  With sequential media (tape), fragmentation wastes space (itôs not 
possible to rewrite new data to the empty space) and slows the restore process.   
 
Once the amount of remaining data drops below a threshold, the space needs to be reclaimed.  Reclamation is 
the process of migrating remaining active objects on the tape volume to another tape volume (and returning the 
original to scratch).  This automated (and usually scheduled) process ensures that data is stored efficiently and 
that media is optimized for restoration (see Figure 3). 
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FIGURE 3. TSM SPACE RECLAMATION 
 

 
 

 

Collocation 
 
Collocation is another unique feature among backup applications.  Itôs the process of reorganizing data and 
storage media for rapid recovery.  It involves relocating data objects from one volume to another to align data 
objects that belong together (all data belonging to a single client system or group of clients, for example). This 
improves performance and decreases the time required to perform a restore by minimizing the number of 
sequential access volumes (usually tapes) (see Figure 4). 
 
However, when used too liberally, collocation can waste tape capacityðlarge volume tapes, such as LTO, 
combined with small amounts of data to back upðor use a lot of tapes.   
 

FIGURE 4. TSM TAPE COLLOCATION 
 

 
 

 

Data Deduplication 
 
Data deduplication identifies and eliminates redundant data.  In secondary storage processes, such as backup, 
data is initially seeded on the secondary storage device and all subsequently written data is examined for 
redundancy.  Replicate data is not stored twice; instead, a pointer to the stored duplicate data is written (which 
takes up significantly less space). 
 
The effectiveness of deduplication is often expressed as a deduplication ratio denoting the ratio of protected 
capacity to the physical capacity stored.  A 10:1 ratio means that 10 times more data is protected than the 
physical space required to store it and a 20:1 ratio means that 20 times more data can be protected.  Factoring in 
data growth, retention, and assuming deduplication ratios in the 20:1 range, 2 TB of storage capacity could 
protect up to 40 TB of retained backup data (see Figure 5). 



ESG WHITE PAPER 
Optimizing IBM TSM Backup with EMC DL and Deduplication 

- 5 - 

Copyright  2009, The Enterprise Strategy Group, Inc.  All Rights Reserved.  

TSM Extended Edition offers fully-integrated sub-file data deduplication performed post-backup as part of the 
daily administrative batch processes.  The backup image is written to disk, allowing backups to complete at full 
disk performance.   
 
For Windows clients, TSM also has a feature called ñadaptive subfile backupò that backs up only the parts of a 
file that have changed since the last backup (either on a byte or block level). This feature is a form of capacity 
reduction that improves data transmission from remote sites.  It is available for both progressive incremental 
backup or with selective backup. 

 

FIGURE 5. DEDUPLICATION OPTIMIZES STORAGE CAPACITY 
 

 
 

Simply put, data deduplication reduces the capacity of data transferred and stored.  In a TSM environment, the 

combination of backup policy, retention settings, data type, and rate of change will ultimately impact 

deduplication ratios; the impact of deduplication may be less than in other backup environments due to 

integrated archiving and less redundancy due to progressive incremental strategies. 

 

LAN-Free Backup 
 
Typically, data movement between client and server is over a local area network (LAN).  An alternative is to 
bypass the LAN and leverage a Fibre Channel (FC) storage area network (SAN).  FC SAN technology allows 
TSM to offload data movement from the LAN and server processor.  With LAN-free backup, data is sent directly 
from client to SAN-attached storage devices (only metadata is transferred over the LAN).  SANs offer higher 
bandwidth and, therefore, better performance, especially for large files such as databases and e-mail systems. 
This scenario is possible with the use of file sharing technology such as IBM Tivoli SANergy. 
 
The success of LAN-free backup strategies is dependent on the availability of tape drives.  Otherwise, resource 
contention issues can wreak havoc on meeting backup windows or completing the daily administrative tasks. 
 

NDMP Backup 
 
NDMP is an industry-standard protocol for Network Attached Storage (NAS) devices.  It allows a network storage 
management application to control the backup and recovery of an NDMP-compliant file server.  TSM leverages 
NetApp SnapMirror to Tape technology, enabling customers to use TSM NDMP support to back up NAS volumes 
directly to tape or across the network to any tape device managed by TSM, improving backup speeds tenfold.  
Better integration with NetApp filers offloads indexing of changed blocks to the filers themselves rather than 
requiring the TSM server to do the indexing. 
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FIGURE 6. TSM DAILY ADMINISTRATIVE SCHEDULE 
 

 
 

 

TSM Administrative Schedule 
 
In the TSM environment, several administrative or ñhousekeepingò operations should occur on a regular basis, 
usually in a specific sequence.  In a 24-hour day, these batch processes typically occur outside of the protection 
window (when clients arenôt performing their backups) and include activities such as database backup, 
expiration, reclamation, migration, deduplication, and more.   
 
Figure 6 shows a sample daily schedule.  In this schedule, client backup jobs are run between 7pm and 4am the 
next morning, followed by the housekeeping jobs.  In this example, disk storage pools are migrated to the offsite 
copy pool, followed by the TSM database backup.  Next, expiration is performed and then reclamation of the 
ñblankò space in the tape pool is accomplished.  Finally, data is migrated from the disk storage pool to the onsite 
copy pool to be completed before regular client backup jobs start at 7pm. 
 
Because the administrative tasks require use of the tape library and drives, scheduling can sometimes be 
problematic if not planned properly.  If a client backup exceeds its window (one or more tape drives fail or if there 
are media errors), other tasks in the administrative schedule may be compromised. Optimally, overlapping of the 
backup window and administrative tasks should be avoided. 
 
 

How VTLs Impact TSM Environments 
 
 
As previously stated, TSM leverages disk better than other backup applications that write to ñdumbò disk, as TSM 
migrates daily backups from disk to primary online tape pools and copies them to offline tape pools, eliminating 
provisioning overhead and disk fragmentation (and, importantly, backup performance) issues.  There are several 
areas where VTLs overcome TSMôs idiosyncrasies and improve operations, such as accelerating 
backup/recovery, enabling LAN-free backup to disk, speeding or eliminating migration, eliminating reclamation 
and collocation (and the additional demand for tape drives that these processes demand), reducing TSM 
database backup time, and reducing valuable hours spent on administrative tasks.  This section will describe 
some of the benefits of using a virtual tape library with TSM. 
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Virtual Tape Libraries 
 
First, it probably makes sense to review how virtual tape 
libraries operate.  VTL solutions offer IT organizations a 
more efficient way to integrate disk with backup because a 
VTL uses disk resources more efficiently and looks like a 
tape device to the backup application, making it seamless 
to integrate.  By emulating a physical tape library on disk, 
little-to-no changes are required in the backup software 
architecture or processesðthe VTL still behaves 
sequentially like tape, just faster.  The backup application 
operates as if it is writing data to tape media when it is 
actually writing data to disk storage.  Although data is 
written in tape format on disk, IT organizations benefit from 
the reliability and performance of disk technology.  Data 
retained on disk provides accelerated recovery.  Retrievals 
from virtual media are rapid, as VTLs eliminate the time 
needed for physical tape library robotics (media mounts and 
positioning). 
 
IT organizations have a lot of flexibility when configuring VTLs.  Any number of virtual tape libraries, virtual tape 
drives, and virtual media can be created (given there are enough I/O ports and disk capacity to support them).  In 
addition, virtual media can be sized to accommodate specific needs.   
 
Deduplication 
Data deduplication implemented in VTL solutions leverage hardware optimized to process the backup load either 
pre- or post-ingestion.  An inline deduplication approach inspects and deduplicates data upon ingest at the disk.  
One of the tradeoffs with this approach could be performance, which depends on a few factors such as how 
duplicates are identified and the granularity of deduplication. Post-process deduplication will write the backup 
image to disk before starting deduplication, which allows the backup to complete at full disk performance, but will 
require additional capacity for a temporary landing area for the undeduplicated backup.   
 
Solutions that offer multiple deduplication options on a per job basis (the ability to turn deduplication on or off, 
and the choice to either run it immediately or scheduled it to occur at an off-peak time) adds flexibility.  This 
makes it possible to customize deduplication strategies for specific workloadsðfor example, enable 
deduplication for data sets with lower backup performance requirements and high data redundancy, or disable 
deduplication for data sets with high backup performance requirements and little data redundancy (e.g., x-ray 
images). 
 
Replication 
VTL solutions often offer device-to-device remote replication to provide a safeguard in the event that the primary 
site (or the backup set managed at that site) is unavailable.  When combined with deduplication, VTL-to-VTL 
replication delivers significant efficiency in network transfer since only unique segments are transmitted.  Less 
data will need to be transported over a WANðimproving transfer times and requiring less bandwidth. The ñtime 
to disaster recoveryò may be improved over the formerly manual process of creating physical media and 
transporting offsite.  Tape handling, physical media costs, and offsite tape storage costs are eliminated, and the 
vulnerability associated with the transfer of physical media is removed.  Of course, these savings have to be 
offset by the acquisition costs of a second VTL system and bandwidth costs between sites.  However, the 
improvements in recovery time objectives (RTOs) may justify the shift. 
 

  

VTL or NAS Interface? 

An alternative strategy for backup-to-disk with 
deduplication is for backup applications to write 
data to a network-attached storage (NAS) target 
using standard CIFS or NFS file-sharing protocols 
over industry-standard Gigabit Ethernet IP 
networks.  This approach is attractive because it is 
easy to deploy, doesnôt require FC SAN 
connections or special VTL licenses that may be 
required by the backup application, and can 
enable faster and easier file recovery from shares 
(restore jobs donôt have to be run).  Because this 
method doesnôt conform to existing tape practices, 
it is often chosen to eliminate tape media 
management. TSM can access the disk target as 
a file system mount. 
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VTLôs Impact on Storage Pools and Migration 
 
VTL Primary Storage Pool and Physical Tape Copy Pool 
So, how does VTL integrate with TSM?  One approach is to 
replace the primary disk pool and primary storage pool (disk or 
tape storage) with the VTL and maintain a physical tape copy 
pool.  By doing this, IT organizations get optimal performance 
with disk (typically hundreds of MB/sec with virtual tape drives 
vs. the tens of MB/sec with physical tape drives) and primary 
disk pools are easier to share.  Further, the lower-cost SATA 
disk in VTLs can also provide improved ROI over Tier 1 disk.  
The migration process can be eliminated in this scenario (see 
Figure 7). 
 
When used with deduplication, a VTL-based primary storage 
pool, coupled with a physical tape copy pool, does introduce 
an issue.  Data that is deduplicated on virtual media will be 
ñrehydratedò or un-deduplicated before being written to 
physical tape media in the copy pool. 
 
VTL Primary Storage Pool and VTL Copy Pool 
Another implementation is to deploy the VTL as both primary 
and copy storage pools.  In this scenario, IT organizations get 
the benefits of disk-based primary storage pools, as described 
above, combined with the disk-based copy storage pool, 
enhancing the performance of TSMôs migration function.  
 
Daily TSM migration activities are significantly reduced or 
eliminated with these implementations.  In the case where the 
primary storage and copy storage pools were tape-based and 
physical tape in the primary storage pool is replaced with VTL, 
tape device resources are freed up.  Typically, the TSM 
migration process would require at least one physical tape 
drive to read data and one physical tape drive to write data.  By 
deploying VTL as the primary storage pool, one less physical 
tape drive is required for each migration process scheduledð
which could actually double the performance and cut the 
amount of time to execute this process in half.   
 
In the case where the primary storage pool was disk and the 
copy storage pool was physical tape, replacing both with a VTL 
eliminates the daily backup of storage pools process.  Where 
upwards of five hours might be devoted to migration activities 
in the daily administrative schedule, this could have a 
significant impact.  Plus, keeping primary tape pools and copy 
tape pools more closely synchronized improves overall data 
protection (see Figure 8). 
 
VTL Primary Storage Pool, VTL Copy Pool, and Offsite 
Replication 
VTLs with remote replication capabilities offer an added 
measure of savings and security.  Tape copy processes for 
creating media for offsite storage can be eliminated and 
replaced with asynchronous VTL-to-VTL data replication for 
remote vaulting.  That means that the batch operation to back 
up storage pools can be abolishedðfreeing significant time in 
the administrative schedule (see Figure 9). 

 

FIGURE 7. TSM DAILY ADMINISTRATIVE SCHEDULE 

 

FIGURE 8. TSM DAILY ADMINISTRATIVE SCHEDULE 

 

FIGURE 9. TSM DAILY ADMINISTRATIVE SCHEDULE 
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When coupled with data deduplication, this approach makes it more feasible to maintain a mirror copy of a VTL 
at a disaster recovery site using wide area network (WAN) links.  Once the initial copy is seeded, only unique 
data segments and metadata changes are transferred to the DR siteðreducing WAN bandwidth requirements 
and transfer times.   
 

VTLôs Impact on LAN-Free Backup 
 
LAN-free backup is restricted to going directly to tape.  However, implementing a virtual tape library enables 
LAN-free backup to disk.  Setting up LAN-free backups is greatly simplified and performance is improved with 
backup to disk-based virtual media.  A single VTL can be shared or several VTLs can be createdðone for every 
TSM serverðfor TSM environments with several TSM servers.  A VTL offers a higher number of available virtual 
devices/media when compared with a physical tape library.  Compared to the TSM disk storage pool, a VTL 
enables LAN-free backup without having a shared SAN file system, such as IBM Tivoli SANergy.   
 

VTLôs Impact on Reclamation 
 
The reclamation process continually reorganizes data on 
tape volumes to speed up restore operations.  The 
process locks up tape resources while fragmented tape 
volumes are scanned and active backup objects are read 
and then re-written.  The tedious process of reclaiming 
mediaðwhether itôs physical or virtualðwill be necessary 
in the TSM environment, but with a VTL it becomes nearly 
instantaneous.  The process is streamlined because the 
mount and positioning times required in a physical tape 
environment become immediate.  A VTL offers TSM 
administrators many virtual tape drives to perform 
reclamation without causing contention.  A process that 
may have occupied two to three hours in the daily 
administrative schedule could be shortened to less than 
an hour (see Figure 10). 
 

VTLôs Impact on Collocation 
 
Like reclamation, the collocation process reorganizes data on 
media and is demanding on physical tape resources.  Without 
it, TSM would create multitudes of partially used physical 
tapes.  Many TSM administrators have to manage the trade-off 
of saturating physical tape resources or wasting physical tape 
media.  One compromise is to enable collocation for select 
clients. 
 
With a VTL, TSM administrators could create many small 
virtual tapes, enable collocation for all clients, and avoid the 
negative impact on tape consumption or tape resources.  A 
VTL storage pool eliminates the sequential access limitations 
of physical tape and provides immediate access to incremental 
backup objects.   
 
The collocation process could actually be eliminated with a 
VTL as virtual tape volumes donôt have the ñslack spaceò 
problems of physical tape or the wait time associated with physical tape robotics.  Even though client data may 
be spread across multiple virtual tape cartridges, physical tape mounts and positioning are eliminated, 
accelerating recovery from multiple virtual cartridges. 
 

Deduplication Reclamation 

The VTL system has to periodically clean up 
orphaned or unreferenced segments to reclaim 
space in the repository and optimize performance.  
This housekeeping chore is typically run as a 
background process one or more times per week, 
depending on data change rate and capacity 
availability.  It can be executed at the same time 
as backup/restore I/O; however, the performance 
impact may make it necessary to schedule during 
off-peak hours.  This process does not eliminate 
the need to run TSM reclamation processing.  It is 
still necessary to reclaim unused space on virtual 
volumes. 

 

FIGURE 10. TSM DAILY ADMINISTRATIVE SCHEDULE 
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Employing a VTL storage pool also allows for collocation by file system (instead of collocation by client node, 
which allows only one restore stream per server).  The VTL can generate concurrent, parallel restores to one or 
more servers/hosts. 
 

VTLôs Impact on TSM Database Backup 
 
TSMôs database is critical to the recovery of a TSM server.  
Therefore, it is vital that the database be protected.  Best 
practices suggest creating a full backup of the TSM database 
daily on its own tape and maintaining copies on- and off-site.  
Normally, the backup is performed to physical tape and, with 
LTO-3/LTO-4 tape capacity at nearly 1 TB or more, the 
database backup significantly underutilizes the capacity of the 
tape media.   
 
With a VTL, the TSM database backup is accelerated and the 
wasted media capacity is eliminated.  Onsite copies of the TSM 
database are available for rapid restore and physical tapes can 
be created for offsite storage.  Alternatively, TSM database 
backups can be replicated offsite through the VTLôs vaulting 
capability.  Savings in the daily administrative schedule are 
also achievedðreducing the two-hour TSM database backup 
to less than one hour (see Figure 11). 
 

VTLôs Impact on TSMôs Daily Administrative Schedule 
 
The TSM daily administrative schedule maintained in a typical 24-hour period leaves no margin for errors.  TSM 
administrators need to limit the risk of incomplete or missed backups, as well as missed housekeeping task.  As 
previously discussed, by implementing a VTL, time savings can be realized in many of the TSM administrative 
activities.  Figure 12 shows a TSM daily administrative schedule before and after the implementation of a VTL.  
By employing a VTL in the TSM environment, TSM administrators are able to recover valuable time and remove 
the pressure of maintaining the strict schedule. 
 

FIGURE 12. TSM DAILY SCHEDULE: BEFORE (LEFT) & AFTER (RIGHT) VTL IMPLEMENTATION 

 

 
 

 

  

 

FIGURE 11. TSM DAILY ADMINISTRATIVE SCHEDULE 
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EMC Disk Library 
 
 
EMC offers a few backup-to-disk solutions for open systems environments, including its EMC Disk Libraries.  
EMC DL 1500 and 3000 are backup targets for medium-size organizations featuring a choice of VTL and file 
interfaces, and deduplication policies.  The EMC Disk Library 4000 series is an industry-leading VTL combining 
scale, performance, and availability features for larger organizations with deduplication and power and cooling 
efficient features.  Both lines take advatange of EMC CLARiiON storage arrays. 
 

EMC DL 1500 and 3000 
 
EMC DL is a LAN-based backup-to-disk system appropriate for medium-size businesses.  It features policy-
based data deduplicated backup and IP replication to help customers reduce the capacity of backup data and 
meet offsite protection requirements without physically transporting tapes. Policy-based deduplication allows 
users to customize when deduplication occurs, by application, to optimize either storage or performance. 
 
The DL 1500 and DL 3000 are midrange libraries with NAS or VTL interfaces.  The DL 1500 model scales to 36 
TB of usable capacity with a throughput up to 720 GBps and includes six Gigabit Ethernet ports and two SAN 
ports. The DL 3000 scales to 148 TB of usable capacity, performs at 1.4 TB per hour, and has six Gigabit 
Ethernet and four Fibre Channel ports.  
 

EMC DL 4000 Series 
 
The EMC DL 4000 Series is a leading virtual tape library for open systems environments, offering compatibility 
with the most popular backup applications and emulating leading tape devices.  EMC DL enables disk-based 
backup and restore with no disruption to the existing backup infrastructure or processes.  Available for medium-
size and large enterprises, its 4-Gbps support makes it one of the highest performing VTLs available.   
 
EMC DL stands apart from other solutions in its category due to its media management integration with popular 
backup applications, such as EMC Networker and Symantec NetBackup.  Creating physical media from virtual 
media is faster, uses less network resources, can be done locally or over distance, and is accomplished with the 
full knowledge and control of the backup application (the backup catalogue tracks the data copied to portable 
media). 
 
In addition to its consolidated policy management, other key features include policy-based data deduplication, 
data compression on virtual media, VTL-to-VTL over-distance replication, high availability features, energy 
efficency drive spin down, and thin provisioning.  EMC DL 4000 is easy to deploy and use, making it one of the 
simplest ways to improve backup and restore.  Optimization of storage capacity and bandwidth for replication can 
be achieved with the hardware data deduplication option. 
 
All EMC Disk Library models use sub-file, variable-length deduplication to optimize the capacity of backup data 
stored. Deduplication can be performed instantaneously to maximize storage efficiency or after the backup 
completes to maximize backup performance. Data Protection Advisor comes standard in every Disk Library, 
which provides consolidated advance monitoring and reporting. 
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Summary 
 
 
IBM Tivoli Storage Managerôs unique architecture and design create efficiencies and inefficiencies in the backup 
process that seem in conflict.  Its efficient use of disk, efficient capture of data, and strategies to deliver the most 
efficient recovery are well-regarded.  However, TSM administrators are, in turn, required to deal with additional 
overhead. 
 
Implementing virtual tape technology, such as EMC DL, adds significant value to any backup environment, but 
this is especially true in TSM sites.  EMC DL can create considerable cost and time savingsðspeeding backup 
and recovery processes and reducing or eliminating many of the TSM administrative tasks performed daily.  The 
reduction in the time it takes to perform protection operations, the use of tape and network resources, and the 
operational staff required to administer the solution could deliver substantial savings.  Further, deduplication 
capabilities introduce efficiency in storage capacity and network bandwidth. 
 
Many of the improvements garnered from an EMC DL implementation in a TSM environment can be phased in 
over time.  This allows IT organizations the flexibility to prioritize problem areas and gain incremental benefits. 
 
EMC DL is one of the most-deployed open systems VTLs available, and rightly so.  The solution enhances 
existing backup infrastructures with improved speed and reliability, flexible configuration options, scalability in 
capacity and performance and more.  Besides the backing of EMCôs brand and services, EMC DL offers 
advanced features that set it apart from other solutions and deliver real value to customers. 
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