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Abstract

Network Attached Storage (NAS) is now a basic part of home offices, creative work such
as video and design, and small to medium businesses. These systems must stay stable
while many tasks are running at the same time.

NAS hard drives must give steady performance with mixed tasks, work reliably 24 hours
a day, and behave in a clear and expected way in multi-drive RAID systems. As NAS
systems grow in size and number of users, good internal drive control becomes more
important.

Toshiba Device & Storage Corporation (hereinafter, Toshiba)’'s N300 series NAS hard
disk drives are designed for these needs from the start. This whitepaper explains
NASLink™, a firmware and system control approach for Toshiba N300 drives. The main
idea is simple: understand how the drive is used and adjust its internal behavior to
match that use.

This paper explains common NAS and RAID workloads and the problems they can
cause. It then describes ideas for cache use, command order, and internal control that
help keep performance stable, keep long-term use safe, and support future growth in
multi-drive NAS systems.

Most important for designers and users is predictable performance: even when
background maintenance is running, the speed and response during normal use should
not change in a surprising way.
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1. NAS and RAID Workloads

Unlike desktop storage, a NAS is shared by many users and devices at the same time.
Because of this, many different access patterns happen together and compete for drive
resources.

Common NAS tasks include background jobs such as backup, data sync, and media
indexing. At the same time, users may copy large video or image files, which create
long, continuous reads and writes. The system also performs small, quick access for file
information (metadata) and other control data.

These tasks differ in size, data layout on disk, and urgency. In a NAS, they are mixed
together rather than handled one by one.

When RAID is used, the workload becomes more complex. In RAID 1, RAID 5, RAID 6,
and similar setups, one writes request from the system turns into multiple writes across
drives. This increases the total amount of data written (write amplification).

During a rebuild after a drive is replaced, the system reads large amounts of data for
recovery while normal user access continues. This creates very complex access patterns.

In these situations, the main drive challenges are to keep reading and writing speed
smooth, reduce unnecessary head movement (seek), and make sure cache replacement
does not become too frequent when many tasks run at once.
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2. Multi-Bay NAS Challenges

In NAS systems with many drives, problems appear that do not exist with a single drive.
For example, nearby drives can send vibrations through the system. If the drive cannot
correct this vibration well, head position can drift and the drive may not reach the
speed it could otherwise deliver.

NAS systems often run for long periods without stopping. Over time, changes in
temperature and normal aging of parts can raise the risk of failure. Stable operation
over many years needs both strong hardware and careful firmware control.

At the firmware level, simple command handling can cause uneven performance. For
example, small random reads can interrupt a stream of large writes. This can slow down
processing and can stop and restart writing many times.

In RAID systems, this kind of stop-and-go behavior can affect not only one drive but
also other drives in the array. Overall speed can drop and rebuild or recovery after a
failure can take longer.

For designers and users, the most important point is predictable performance. Even
when maintenance work runs in the background, the speed and response during
normal use should feel consistent.
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3. Toshiba N300 Hardware Base

The Toshiba N300 series is built for NAS use with a strong and stable hardware base. It
is designed for multi-drive systems that run all day, where vibration, heat changes, and
long operating hours are common.

N300 drives spin at 7,200 rpm and use Conventional Magnetic Recording (CMR). This
helps keep writing speed steady in RAID systems and avoids the speed swings that can
happen with some other recording methods.

Depending on capacity, the drive includes up to 1 GB of built-in memory (cache). This
cache allows the drive to absorb short bursts of activity, look at recent access patterns,
and organize internal work more efficiently.

The drive also includes sensors that detect rotational vibration. By sensing vibrations
from nearby drives and adjusting its behavior, the drive can keep accurate head control
in multi-drive enclosures.

Because these hardware features support stable operation, NASLink™ can apply
advanced control inside the drive in a steady and reliable way.
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4. NASLink™ Firmware Overview NASLink N

NASLink™ is a control approach that helps the drive work well in real NAS and RAID
systems. Our conventional drives often handle all commands in the same way, mostly
based on arrival order and request size. NASLink™ modifies its behavior based on the
actual usage of the drive.

With NASLink™, the drive looks at I/O features such as read or write type, data size, and
likely purpose. It then chooses a suitable way to handle each request.

NASLink™ is built on three main ideas: (1) identify the workload type, (2) use cache
carefully so small urgent work does not push out important buffered writes, and (3)
adjust command order and timing to balance speed and response.

These parts work together all the time. The aim is not just high peak speed, but stable
and easy-to-predict behavior that the NAS system can depend on.

NASLink™ Firmware Architecture Overview
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5. Cache Design

Cache behavior has a large effect on NAS speed and stability. If all cache is shared,
small random reads can push out data from large write operations. This can cause
writing to pause and restart more often.

NASLink™ avoids this by dividing the N300 cache by purpose. One area is used for
large write data, another for small and fast read and file information, and a small area
for internal control.

The size of each area is adjusted automatically based on actual use. This helps keep a
good balance between speed and quick response in tasks such as backup, file sharing,
and media storage.

When many tasks run at once, cache replacement can become too frequent. NASLink™
controls cache use so that replacement stays under control and performance stays
smooth.
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6. Command Order and Disk Control

NASLink™ also improves efficiency by reducing unnecessary disk movement. Hard
drives use moving heads, and too much movement lowers speed and makes behavior
less steady.

For large write tasks, NASLink™ groups small write requests and writes them in a more
continuous order. This reduces head movement and helps keep writing speed smooth.

For small read tasks, NASLink™ handles them during short gaps in writing activity or
when the disk has spare time. This keeps the system responsive while avoiding
repeated stops of the write stream.

Background work such as RAID rebuilds and regular disk checks can run for a long time.
NASLink™ adjusts this background work based on the situation so that user reads and
writes are not delayed more than needed.

Command decisions consider queue size, how continuous the data is on disk, and drive
conditions such as vibration and temperature. This helps a multi-drive RAID system
avoid sudden slowdowns and keep behavior predictable at the system level.

NASLink™ Command Scheduling and Media Optimization
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7. Reliability and 24/7 Use

NAS systems are meant to run all the time. If a drive moves too much, cache behavior
becomes unstable, or heat builds up, parts can wear out faster and errors can become
more likely.

NASLink™ smooths read and write flow and reduces unnecessary motion. This helps
keep performance stable over long periods.

It also writes out cached data in a more expected way and keeps command order
gentle, so the drive is not put under sudden stress during busy periods.

Together with the strong design of the N300 hardware, NASLink™ supports safe and
reliable 24/7 NAS use, from home systems to small business environments.

8. Summary and Conclusion

NAS systems are now used as always-on shared storage, and internal drive control
plays a key role in system quality.

Toshiba N300 provides the hardware needed for advanced control, including 7,200 rpm
CMR recording, large built-in cache, and vibration sensing.

NASLink™ uses this hardware to match cache use, command handling, and internal
control to real NAS and RAID usage. Instead of chasing only peak speed, it focuses on
smooth, stable, and predictable behavior.

As a result, multi-drive NAS systems can deliver steady performance users can rely on,
long service life, and flexible operation as systems grow larger and busier.

https://toshiba.semicon-storage.com/ap-en/storage.html

NASLink™ is a trademark.are trademark of Toshiba Electronic Devices & Storage Corporation.
Other company names, product names, and service names may be trademarks of their respective companies.
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