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Kirk: Open source does work, but not in
all areas.

RobG: Transfer can work depending on
the disruption caused. Big ideas cause
problems. Have realistic time frames.
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In this talk, Steve gave an overview of the
technology “waves” which Network
Appliance saw and used, in order to fur-
ther their business. Steve identified five
particular waves:

■ Filers – commodity storage appli-
ances became possible. Standard
components and protocols used in
devices to achieve a small subset of
reliable functions.

■ Memory-to-memory interconnec-
tion and fail-over – commodity high
availability support using dual
ported disks and memory-to-mem-
ory interconnect to provide seamless
fail-over.

■ The Internet – cache appliances to
move services to edge. Again, the
aim of providing a simple set of reli-
able functions (Web and stream
caching) in a server appliance.

■ SnapMirror – traditional backup
storage became too small or too slow
for modern needs. But by using high
density backup disks and fast data
channels, good availability could be
achieved.

■ Local file sharing – direct access to
storage through the VI Architecture
using Fibre Channel, Infiniband, and
the like. This enabled storage to be
dissociated from machines, increas-
ing scalability.

Each wave came as the possibilities of
software and hardware brought new ways
of looking at traditional problems, such
as the move to appliances rather than
monolithic systems.
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In order to respond to these changes the
structure of the system software needed
to compensate. For example, no longer
were general-purpose operating systems
the slow choice. Instead, in order to get
really good performance, specialized or
refined system software – e.g., the
DataOnTap architecture – is much more
appropriate.

This led to the use of a small-message-
passing operating system with no pre-
emptive scheduling in Network
Appliance. This allowed for low latency,
high bandwidth operations with applica-
tion-controlled resource allocation.

Question: Are there any problems com-
ing up when we have a 10 Gigabit Ether-
net?
Answer: No, there will be many small
disks to distribute the load. I don’t think
it will really affect the architecture of
storage servers.

Question: Are disks going to run out?
Answer: No. This has been a prophecy for
ages. I don’t think it will happen.

Question: Does memory speed scale?
Answer: It seems bandwidth is okay, but
perhaps latency will be a problem.


