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Life in the Information Age means that you have more data to manage and store 
than ever before. Novell’s Storage Services improve your storage options, providing 
vast amounts of space and numerous redundancy tools to ensure that your data is 
safely stored under any circumstances.

Storage Services streamline storage processes, giving users, applications, and 
devices continual access to the information that keeps business flowing smoothly. 
With these services your information is backed up regularly and can be retrieved 
quickly and easily.
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S T O R A G E  S E R V I C E S

Working to resolve your data-storage and accessibility quandaries, Novell has 
created a variety of Storage Services solutions. Using these powerful tools, you can 
accommodate massive amounts of data and rest assured that backup copies of the 
data are constantly available.

Novell Storage Services
With Novell Storage Services™ (NSS) you can store large objects and large numbers of 
objects while providing rapid access to your data—all without degrading system 
performance. Volumes can be mounted in seconds rather than hours, regardless of 
their size. Best of all, NSS gives you all these new capabilities while still maintaining 
backward compatibility.

With NSS you can reduce wasted time when recovering data from a file system after 
a system crash. Instead of laboriously scanning an entire volume for corruptions, the 
NSS advanced journaling algorithms can quickly replay uncommitted changes and get 
a volume back online in less than one minute.

Using NSS also helps you conserve system resources because it runs on virtually any 
amount of memory you have available. NSS mounts any size volume with as little as 4 
to 10 MB of memory. With NSS, systems using limited resources perform better, and 
larger systems deliver even higher performance.

NSS scales to meet your needs. It uses 64-bit interfaces everywhere in the storage 
engine and advanced algorithms to manage the storage system. This technology lets 
you easily store single files as large as 8 terabytes and provides a virtually unlimited 
number of directory entries, all without degrading the system performance.

NSS will continue to provide you with enhanced performance in the future as well. 
You can expect significantly faster responses from all IP-based services—including 
responses from NSS-based Web servers—without losing the ability to run over IPX. 
Improvements in data access will continue with the ability to quickly store and run 
Java applications. As new 64-bit applications become available, integration of data 
replication technology and client-side caching will provide even more improvements 
in data availability and performance.

NSS installs on NetWare 5 and requires 1.5MB of RAM for a minimal install or 8MB to 
load and run tests. It also requires a minimum of 11MB of free disk space on which to 
create and store volumes and files.
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Novell Replication Services 1.21
Novell Replication Services™ (NRS) 1.21 is server-based software that enables you to 
easily manage the distribution of shared information across a network of 
geographically separated intraNetWare servers. It allows you to select volumes and 
directories for replication from one server to any number of other servers in the 
same Novell Directory Services (NDS) tree. NRS supports both one-way and two-way 
replication; it can replicate file system objects (volumes, directories, and files) from 
your main server to other servers and from those servers to your main server.

After NRS replicates the volumes and directories that you select, it can 
automatically synchronize the replicas; during synchronization NRS communicates 
updates to the replicated file system objects. NRS supports both one-way and 
two-way automated synchronization between your main server and each of your 
other servers. You can also manually synchronize updates among servers.

NRS is designed to give you simple, effective control over replication of information 
that users in multiple locations need to access, such as documents created in word 
processing and spreadsheet applications. NRS is also designed to minimize traffic on 
slow and expensive wide area network (WAN) links by allowing hierarchical, 
scheduled synchronization of file system objects. 

You can manage NRS using NetWare Administrator (NWAdmin), which reduces your 
administrative training costs and lets you manage more network resources from the 
same management console. 

Benefits
• Offer hierarchical replication of file system objects

• Support both automatic and scheduled synchronization among servers

• Recover from network failures and handle file conflicts

• Provide full integration with NDS

Offer Hierarchical Replication of File System Objects

NRS enables you to define an enterprise-wide hierarchy for the automated 
replication and synchronization of file system objects, so you do not have to 
manually transfer information directly from one central information repository to 
every network location that requires a subset of that information. You can 
selectively replicate volumes and directories from one server (configured as the 
“master” server) to any number of other servers (configured as “replica” servers) in 
the same NDS tree. In addition, any replica server (configured as a “link” server) can 
act as a master to its own set of replica servers. 

With NRS you can replicate any volume on a master server (including selected 
directories on the SYS volume) to a volume of the same name on a replica server. 
You can also replicate any directory on the master server (including directories on 
SYS) to a directory on a replica server. In addition, NRS can replicate volumes and 
directories from replica servers to your main server. 
N O V E L L  R E P L I C A T I O N  S E R V I C E S  1 . 2 1  2
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The volumes and directories you select for replication comprise the master server’s 
replication set. For each volume or directory you specify, NRS replicates its file 
contents, file and directory attributes, and file rights to the replica servers. To avoid 
sending a large amount of data over WAN links during the initial replication, through 
a pre-loading process you can cause NRS to not transfer files from the master server 
if they already exist on the replica servers. 

By default, NRS replicates all subdirectories of a volume or directory you replicate. 
However, you can exclude the contents of directories from replication from a master 
server to its replica servers or from a replica server to the master server. To 
maintain equivalent enterprise-wide naming in the NDS tree, NRS replicates the 
names of excluded volumes, directories, and subdirectories that are part of the path 
to a replicated file system object.

To understand how NRS works, consider the following scenario: Company ABC has its 
main office in New York City and sales offices in various locations around the world. 
Employees in the New York office frequently distribute documents to employees in 
sales offices in London, Paris, and Frankfurt. Some of these documents are updated 
by the European staff, and the employees in the New York office need to use the 
updated documents. 

Company ABC transfers new files and file updates to and from each of the European 
offices across a transatlantic link, which is slow and expensive. The result is that the 
European sales staff often waits for important information that originates in New 
York, and the New York staff often uses information that is out of date.

Figure 1

Selecting and 
excluding directories 
for replication from 
a link server to a 
replica server
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Using NRS, ABC’s network supervisor can configure New York as a master server, 
London as a link server, and Paris and Frankfurt as replica servers. Documents are 
selectively replicated from New York to London. Documents that the Paris and 
Frankfurt offices need are replicated from the London link server. Updates from 
Paris and Frankfurt go through London, so Paris and Frankfurt do not need direct 
links to New York. London then transmits all updates to New York. With NRS, ABC 
needs only one transatlantic WAN link instead of three, which reduces costs for the 
company.

Support Both Automatic and Scheduled Synchronization among Servers

NRS can automatically synchronize your master and replica servers by applying all 
updates to the replication set of the master server to the replica servers. This 
includes the modification of file contents and file rights, the addition, deletion, 
renaming, and moving of file system objects, and the modification of file and 
directory attributes. NRS supports two-way synchronization; it applies the same 
types of changes saved on the replica servers to the master server. (NRS also allows 
you to configure a master server as a protected master server: changes made by 
users to files on replica servers do not apply to a protected master server.) NRS also 
automatically synchronizes information between any replica server configured as a 
link server and its set of replica servers. 

Furthermore, with NRS you can schedule the synchronization of file system objects 
between any master server and its replica servers. By choosing the time of day when 
long-distance rates are lowest or there is little or no user demand for network 
resources, you can plan for the most efficient use of slow and expensive WAN links.

Figure 2

With NRS you can 
easily schedule 
synchronization for 
the most efficient 
time.
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Recover from Network Failures and Handle File Conflicts

NRS recovers quickly from any server or network failure. If a network connection 
between servers fails during synchronization, NRS continues the updates at the point 
of interruption—without resending files—as soon as the connection becomes 
available. 

Occasionally, a change made to the master server does not match a change made to 
the same directory on a replica server. If there are conflicts during synchronization 
between updates to the master server and updates to its replica servers—for 
example, if two users in separate locations access and change the same file on their 
respective servers—NRS saves both files and alerts the network supervisor of the 
problem. (To prevent conflicts between servers during synchronization, you should 
not replicate files that are typically updated by more than one user at the same 
time, such as database and e-mail files.) NRS gives preference to the master server’s 
version of the file system objects: the master server’s update is saved to the replica 
server, and a copy of the replica’s update is saved in a recovery directory. The 
conflicts are recorded in a recovery log so that you can determine whether the 
correct changes have been applied to the master server. You can easily update the 
master server after a synchronization clash by retrieving the update from the 
recovery directory and manually applying it. 

Provide Full Integration with NDS

Because NRS integrates with NDS, you can take advantage of NDS’s powerful 
management and security features. NRS consists of a single NetWare Loadable 
Module™ (NLM™) that runs on each server from which and to which file system 
objects are replicated. It includes snap-ins to NWAdmin that enable you to easily 
define the replication set and control synchronization from any network workstation, 
including workstations running Windows NT and Windows 95/98. In addition, NRS 
uses NDS authentication to guarantee a secure link between servers. Finally, NRS 
replicates the NDS trustee rights that implement access rights within the NetWare 
file system, so you can provide enterprise-wide, tailored access to the replicated file 
system objects. 

Hardware Requirements

Server 

• 386-based PC or above

• 3MB of additional RAM on each master and link server, 2MB of additional RAM on 
each replica server, and 1KB of additional RAM on each server for each file system 
object in the largest replicated directory; no additional RAM is needed for file 
system objects in the descendants of that directory

• 20MB of free disk space on each server, plus 2MB of free disk space on each 
server’s SYS volume for every 1,000 replicated file system objects

• Adequate free disk space for replicated file contents on replica servers 

Workstation

• 500KB of free disk space on each workstation on which the administrative snap-in 
to NWAdmin is installed 
N O V E L L  R E P L I C A T I O N  S E R V I C E S  1 . 2 1 5



         
Software Requirements

Server

• NetWare 4.11 or above or intraNetWare

Ordering Information
You can download an evaluation copy of NRS free of charge from Novell’s World Wide 
Web site at http://www.novell.com/products/nrs. You can order NRS 1.2 from any 
Novell Authorized, Gold, or Platinum Partner. You must purchase an NRS 1.2 license 
for each server on which you want to run the NRS NLM, which means that each 
implementation of NRS requires a minimum of two licenses. For more information 
contact your local Novell office or call the Novell Customer Response Center 
at 1-801-861-4CRC (1-801-861-4272). In the United States and Canada call toll free 
1-888-321-4CRC (1-888-321-4272). 

OFFSite Archive 1.10 for NetWare
OFFSite Archive 1.10 for NetWare is a vaulting product for storing your critical data 
in a remote location. If the first cardinal rule of computing is “back up your files 
often,” the second is “make sure one copy is in a different place.” Maintaining a 
remote data vault ensures that no matter what kind of disaster happens 
locally—power outage, flood, fire, or mere server meltdown—your data will be 
protected.

With OFFSite Archive your data is continuously captured in logically consistent 
images over a wide area network (WAN) link. The images travel across the WAN link 
in compressed form, which reduces WAN traffic. The images, which consist solely of 
block-level delta changes, are then rebuilt on the remote (target) server to create 
an exact duplicate of the original data. Should a server fail for any reason, the 
remote server's data can be used to remount lost files.

Used in conjunction with Novell's StandbyServer Many-to-One for 
NetWare/intraNetWare, OFFSite Archive can vault data from 5 or more servers to one 
remote server. Whether you are an application service provider, internet service 
provider, or LAN administrator, you cannot afford not to maintain a remote data vault.

OFFSite Archive 1.10 for NetWare supports NetWare 4.11 and later with the latest 
recommended Novell service packs (NW4SP8A for NetWare 4.x or NW5SP4 or later 
for 5.x). Primary, standby, and target servers must be running the same version of 
NetWare, including the service packs. Disk space requirements depend on how much 
data will be backed up. The links between servers must be a minimum of 100 Mbps 
on Ethernet.

You can order OFFSite Archive 1.10 for NetWare from any Novell Authorized, Gold, 
or Platinum Partner. For more information contact your local Novell office or call the 
Novell Customer Response Center at 1-801-861-4CRC (1-801-861-4272). Or in the 
United States and Canada call toll free 1-888-321-4CRC (1-888-321-4272). You can 
also visit shopnovell.
O F F S I T E  A R C H I V E  1 . 1 0  F O R  N E T W A R E  6
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Novell StandbyServer Many-to-One for 
NetWare/intraNetWare

Novell StandbyServer Many-to-One (MTO) for NetWare/intraNetWare is software that 
enables a single standby server machine to function as a secondary server for 
multiple primary servers. If hardware or software fails in any of the primary servers, 
MTO automatically switches functions for the failed primary server over to the 
standby server. MTO also includes Novell SnapShotServer for NetWare/intraNetWare, 
which allows centralized backup of all connected primary servers without 
interrupting server operations. MTO is designed for organizations that store 
mission-critical data on multiple network servers: it ensures that important network 
information is protected and always available.

Benefits
• Protect multiple servers from software and hardware failure automatically with a 

single standby machine

• Allow primary servers to be analyzed or serviced without network downtime

• Facilitate centralized backup of multiple servers

• Provide flexibility in hardware configuration

• Enable standby server to act as a utility server

Protect Multiple Servers from Software and Hardware Failure Automatically 
with a Single Standby Machine

Up to 20 primary servers can be handled by an MTO-equipped standby server. MTO 
mirrors the data from each primary server to a separate disk within the standby 
server. If any one of the primary servers fails, the standby server quickly takes over 
for it. MTO provides network users with steady, uninterrupted access to network 
data, applications, and functions despite primary server software errors, disk 
failures, and power supply problems.

Allow Primary Servers to Be Analyzed or Serviced without Network 
Downtime

Since the standby machine automatically takes over when a primary server fails, the 
failed primary server can be analyzed and repaired while in its inactive state. The 
system administrator can also manually invoke the takeover of a primary server by 
MTO in order to perform server maintenance or upgrades, with little impact on 
network clients. This provides convenience and flexibility in scheduling maintenance 
or upgrades, and allows the network as a whole to keep operating while individual 
primary servers are being serviced.
N O V E L L  S T A N D B Y S E R V E R  M A N Y - T O - O N E  F O R  N E T W A R E / I N T R A N E T W A R E 7



          
Facilitate Centralized Backup of Multiple Servers

MTO enables centralized backup of your primary servers during normal business 
hours using a feature called SnapShotServer. SnapShotServer speeds up and 
automates the backup of network data, even when databases and files are open and 
are being used. With this feature, network backups can be performed as frequently 
as every fifteen minutes. And because it runs on the standby machine and uses the 
latter’s CPU power, SnapShotServer does not slow down the primary server or the 
network during backups, nor is there a chance of server downtime due to backup 
software crashes. 

You can save the backups created with SnapShotServer onto the standby server or 
copy them off to another storage device. Or you can use most backup utilities to 
save the snapshot to tape or other storage media.

Provide Flexibility in Hardware Configuration

MTO eliminates the need to deploy identical standby servers for each mirrored 
primary server. And you can place the standby server anywhere: in the same room as 
the primary servers or in another building or a city anywhere in the world.

Enable StandbyServer to Act as a Utility Server

MTO does not monopolize the computing power of the standby machine; instead, it 
allows the standby machine to operate as a fully functional NetWare server capable 
of processes independent from the primary servers. Using the utility server feature, 
the standby machine can function as an independent, active server on the network 
as well as a standby for the primary servers. The SnapShotServer backup enabler 
makes use of the utility server feature to provide speedy backups. And other tasks, 
such as operating a fax server, print server, or CD-ROM jukebox server may be 
executed using this feature.

Hardware and Software Requirements
• Three or more NetWare 4.1x, 3.x, or intraNetWare servers

Hardware need not be identical, but each machine and network adapter card 
must be Novell certified.

• A disk device in the standby machine to mirror each primary server

The devices do not need to be identical to the devices in the main servers, but 
partition sizes must be identical.

• An extra disk device for SnapShotServer in the standby machine beyond any 
drives used for mirroring; used as the buffer volume for taking snapshots of the 
data
N O V E L L  S T A N D B Y S E R V E R  M A N Y - T O - O N E  F O R  N E T W A R E / I N T R A N E T W A R E  8
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• Additional adapter cards for the optional dedicated link between the primary 
servers and the standby server

A dedicated link increases the reliability of the MTO software. If you do not use a 
dedicated link, MTO can erroneously trigger the takeover of a primary server by 
the standby server when certain aspects of the network fail that are not a full 
failure of a primary server. The dedicated link provides an additional IPX route 
back to the standby server, offering helpful verification of a primary server’s 
operation or failure. A dedicated link adds no data to the regular client traffic. 
You can create a dedicated link by using standard IPX hardware, such as 100MB 
Ethernet, Fiber Distributed Data Interface (FDDI), token-ring, or Fibre Channel 
boards.

Ordering Information
You can order Novell StandbyServer Many-to-One for NetWare/intraNetWare from 
any Novell Authorized, Gold, or Platinum Partner. For more information contact your 
local Novell office or call the Novell Customer Response Center at 1-801-861-4CRC 
(1-801-861-4272). In the United States and Canada call toll free 1-888-321-4CRC 
(1-888-321-4272).
N O V E L L  S T A N D B Y S E R V E R  M A N Y - T O - O N E  F O R  N E T W A R E / I N T R A N E T W A R E 9
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