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Netstation

Netstation is a system composed oétwork-attached peripherals
(NAPs) created by replacing the system bus in a workstation with a

gigabit network.
pid ﬁ HiDef

User Input

Internet as Backplane:
-

Camera Disk

CPU/Memory

Based on ATOMIC 640 Mbps switched network,
use Internet protocols for ubiquitous device access.
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Why Netstation?

Traditional buses doh§kale in distance or bandwidth.
Support gbcient device-to-device transfer without consuming
resources at main CPU.

0 e.g., Incoming video data direct to display

Construct systems 3exibly
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Netstation Problems

Closed, bus-centric architecture allows simplifying assumptions aboL
resource identification, security and sharing.

Set of resources not constrained by architecture.
Control of devices not limited to bus master
Non-dedicated network.

Security now paramount.
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Netstation Components

NVDM: NVD Manager

o Database provides conbguration info.

NVDs: Network \Mrtual Devices (physical resources)
o NVD is named resource.

DVDs: Derived \frtual Devices

. Access Procedures
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Derived Virtual Devices

A derived virtual device (DVD) Is anexecution contexdt a network
virtual device (NVD); I.e. a set of resources and procedures to acce
them.

DVD concept provides a mechanism to support
safe sharing of resources.

Enforces resource bounds checking.

Constrains operation functionality (e.g., read only).
Checks authentication ofer.

Whoa request is from isiuch more important thawhere
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STORM: A DVD File System

STORM (STORage Manager) is the file system code, running at th
Netstation CPU. Its purpose is to mediate access to the Netstation di
drives by creating DVDs for clients.

- STORM accepts ble open requests from clients,
does protection checks and Ple mapping to blocks.

- STORM (STORage Manager) creates a DVD for client access to
a Ple, mapping only the Ple blocks.

- Client then accesses device directly

. STORM doesriache ble pages for DVD-mapped bles.
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DVD File Mapping

A DVD can be defined to map the blocks of a file, which the client car
then treat like a raw device.

Parent DVD (real disk NVD)

0 1 2 3 4 5 6 7

0 1 2

Child DVD (a single mapped file)

This Is how resource protection boundaries are enforced.
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DVD File Read

Once STORM establishes DVD for rdv, data requests go directly fron
rdv to the device (11-12, 13-14).

¥ 1-4 rdv gets ticket
to access SORM

¥ 5requests DVD

¥ 6 STORM makes
DVD for rdv

¥ 11 brst data request

¥ 13second data
request
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Write Before Read (WBR)

Example optimization: DVDs enable marking of blocksvase before
read, eliminating erase while staying safe.

Parent DVD (real disk NVD)

0

1

2

3
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1

2

3

4

Child DVD (a single mapped file)

Write Before Read blocks
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DVD Third-Party T ransfer
Third-party transfer from disk to display.

5 rdv creates DVD at
display for disk
rdv tells disk to send
data to display
10 data transfer
second equest
14 data transfer

DVD 3rd party transfer uses minimal msgs on later iterations
(four per request).
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Implementation Status and Issues

- DVD de®nitions are downloaded Scheme (Lisp) code.
- Display working with non-recursive DVDs and custom X server

- STORM ®le system and disk device in early prototyping.
- Authentication (Kerberos) not yet incorporated.
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Conclusions & Pointers
Derived virtual devices are safe sharingl' hey offer safe, transferable,

low-level access to Internet-attached devices. This supports a variety
device types and makes third-party device-to-device more efficient.

. DVDs enforce policy established by parsra®ner

- Direct access to device supported f@a&éncy

- DVD creation Is expensive, but subsequent access is both chea]
and safe.

- Recursion simpli®es support for third-party transfer

Full paper (detailing msg steps) and other info available at:
- http://www .isi.edu/netstation/
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Block v. File Servers

Should a network-attached disk drive present a file system interface (e.
NFS) or a block device interface (e.g. SCSI)?

We believe a low-level block-oriented interface Is appropriate unde
many circumstances:

- Non-®le system uses: striping, RAID, HSM cache, etc.

. NFS semantics OwrongO for other FS types: naming, directory
semantics, commit semantics, etcfatifor log FSes & other
different block allocation, non-Unix FS, etc.

- Low-level operations both necessary and promdieiehcy:
eject, format, erase, rotational positional allocation, partial block
handling, etc.
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