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IS BLOCK INTERFACE APPROPRIATE LAYERS IN A REMOTE STORAGE
FOR REMOTE STORAGE?

The block device interface enables computer system software such as file
systems to communicate with the storage system. When dealing with sector-
based storage devices like HDDs, it is necessary to work with blocks of data. Client Application File Server
But many protocols maintain this block granularity for data in other layers of File System
the system. This adds significant overhead in the amount of data transferred
to the storage system. In context of remote storage, the problem becomes
more important because the data Is transferred over the network. For
example, Network Block Device (NBD), and iSCSI work with blocks in the Disk Controller
network layer, sending entire blocks of data for each request. This can result Disk

In excessive data transfer when the useful data in a request is smaller than k % /
the block size. In congested networks, every byte counts.

Block Device

Virtual Block Device l

With small modifications to NBD to avoid full block requests where possible,
we show a savings of over 70% in write traffic for certain workloads.

DESIGN AND IMPLEMENTATION OF
OUR PROTOTYPE

CHOICE OF CHUNK SIZE
* The chosen chunk size and el eSS
1

the corresponding bitmap size

will influence the effectiveness
of our technique. 12
While 1 byte chunks give finest

granularity for finding _8
unmodified chunks, we need 3 15
to find 513 such chunks to 32
benefit from our technique. O ©
For 32 byte chunks we jUSt B 256
need to find 1 unmodified

chunk for savings.

CACHE AND DIFF

Key idea: Logically partition the block into chunks of equal size. Modified

chunks are identified by a simple diff. A bitmap is also sent along with the

chunks to denote which all chunks have been modified.

Observation: Choice of chunk size and bitmap size will have effects on

savings achieved.

Client:

* (Cache blocks which are read/written through NBD.

* For subsequent writes, perform diff and send only the changed chunks of
the block(s).

Server:
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Can we envision a file system which is divided into block independent
and block dependent layers?

Study the impact of savings in network traffic that our technigue brings
about in congested networks.
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