EdgeWare Unifies SAN and NAS for Optimal Multimedia Performance
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Introduction

Network Attached Storage (NAS) understands files and metadata while Storage Area Networks (SAN) only understand block data, which has no meaning for users or applications. Users can share, recover, move, and access data more easily with NAS storage. However, because NAS is file aware, it operates at a higher layer and therefore introduces more latency into the read/write process.

Because SAN storage operates at a lower layer it is blazingly fast. For years the question has been: what to use, SAN or NAS? For many companies, the answer is both. While it is not a hard and fast rule, many companies use SAN for their database and e-mail applications and NAS for file storage. However, with the introduction of EdgeWare File System (EWFS), companies can now get SAN speed with NAS simplicity and functionality. EWFS combines the performance benefits of the iSCSI SAN protocol with NAS intelligence using a single Ethernet network.

The iSCSI protocol has emerged as an alternative to Fibre Channel for block based storage area networking. Over the past two years, the adoption of iSCSI in production systems in companies of all sizes and industries has grown dramatically. EdgeWare uses the iSCSI protocol instead of Fibre Channel to accelerate data access. While the combination of FC SAN and NAS requires two networks, EWFS works over a single network infrastructure.

Therefore Cutting Edge believes that EWFS will ultimately address a much greater market providing SAN level performance with NAS level intelligence over a unified storage network.

Benefits of EdgeWare

EdgeWare incorporates innovative technology that combines the intelligence and ease of use of NAS with the speed of a SAN with the following benefits:

· 3 times faster than traditional NFS and SMB/CIFS

· runs over existing Ethernet infrastructure

· transparent to users and applications

· project and File Level based Sharing

· Windows, Mac OSX, and Linux client support

· clients can use either NFS,SMB/CIFS or EdgeWare access

· Support more clients, users, and applications per storage server

What is different compared to NAS?

Let's take a quick look at how EdgeWare accelerates network attached storage with iSCSI. A Windows, Mac or Linux client accesses an EdgeWare server over standard Ethernet wiring and switches. The only moving parts of an EdgeWare EWFS solution are:

1. EWFS software installed on the client

2. A EdgeWare storage server which maintains the file system and handles the EdgeWare protocol and file system and provides the storage

The EdgeWare protocol explained

NAS is fundamentally slower than iSCSI due to the chatty nature of high level NAS protocol handling. iSCSI operates over the same Ethernet infrastructure and is a fast and efficient data transfer protocol. The combination of iSCSI for fast data transfers, and NAS for file system protocol awareness is used in the EWFS protocol to make a NAS system run faster. The following diagram shows how this works for a typical file access. The NAS system is burdened by metadata protocol overhead for each data transfer. In comparison, the EWFS protocol incurs protocol overhead only at the beginning of each file access. After that initial handshake, data transfers run quickly and efficiently over iSCSI. Because EWFS can transfer more file data over a shorter period of time, EWFS has a performance advantage over traditional NAS access.

[image: image6.jpg]"

CUTTING

|4/
rdeoceE

s




Figure 1 - The EdgeWare EWFS Performance Advantage
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Figure 2 - EdgeWare Moves More Data in Less Time

Large benefit in CPU utilization

EWFS is not only faster than NAS, it is more efficient. NAS protocol handshakes between NAS clients and a NAS server consume a lot of CPU cycles. Switching to the EWFS protocol reduces the burden on NAS clients (approx 7x less) and the storage server (12x less). As a result, more clients can share the same storage system and more CPU cycles remain for applications. Now what does this mean for professional video, film, and audio users?

NAS disadvantages in professional Video, Film, and Audio

Table 1 on the following page shows a list of video and film formats in use today. This table by no means is complete but it certainly shows the large spread in bandwidth going from MPEG-2 video to 4K for film. Today almost all companies have a standard Gigabit Ethernet (GbE) network installed. The maximum theoretical bandwidth then between two network nodes is 125 MByte/sec. Using NAS normally a data rate of about 30 MByte/sec is obtained.

According to the table such data rate looks okay when a number of compressed video formats are considered. However due to inefficiencies in NAS protocols a powerful storage server is required to accommodate even a limited number of clients with compressed video streams. This increases storage server costs. On the desktop a considerable percentage of CPU time is needed to handle NAS based communication. This limits the number of video streams/layers available to a desktop. Also often latency is felt when using transport controls and scrub.

Table 1 - Video and Film Formats
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HD 8-bit Uncompressed 72060
HD 8-bit Uncompressed 720p24
HD 8-bit Uncompressed 1080i60
HD 8-bit Uncompressed 1080i50
HD 8-bit Uncompressed 1080p24
HD 10-bit Uncompressed 720p60
HD 10-bit Uncompressed 720p24
HD 10-bit Uncompressed 1080i60
HD 10-bit Uncompressed 1080i50
HD 10-bit Uncompressed 1080p24
OVand HDV

oV 24p

DVCPRO 50

DVCPRO 50 24p

DVCPRO HD

DV100720p60

0V100720p24

DV100 1080160

DV100 1080124

MPEG-2 Low Res (3.5 Mb/sec)
MPEG-2 Med Res (5.8 Mb/sec)
MPEG-2 High Res (7.5 Mb/sec)
251 MJPEG

21 MJPEG

OfflineRT NTSC

OfflineRT NTSC 24p
OfflineRT PAL

Offline HD 24

Offline HD 25

Offline HD 30

ProRes HD 10-bit

ProRes HD 10-bit HQ

ONAHD

XDCAMHD

HD 10-bit Uncompressed 1080p24 4/4/4
2K16-bit, 35mm

4K 10-bit,35mm

10317 MB/sec
4133 MB/sec
1165 M/sec
93.25 MB/sec
9283 MB/sec
13017 MB/sec
55.67 MB/sec
154.67 MB/sec
12883 MB/sec
12367 MB/sec
362 MB/sec
293 MB/sec
7.2 MB/sec
568 MB/sec
1175 MB/sec
13.92 MB/sec
5.68 MB/sec
13.92 M/sec
11.17 MB/sec
437 MB/sec
725 MB/sec
937 MB/sec
1MB/sec
12MB/sec
1.19 M8/sec
99 MB/sec
1.02 M8/sec
1.07 M8/sec
111 M8/sec
1.20 M8/sec
18.13 MB/sec
275 M8/sec
18.12 MB/sec
437 MB/sec
180 MB/sec
57,7 MB/sec
1.22GB/sec





Traditional SAN in a professional multi media environment

To overcome these bottlenecks AV and Film companies who can afford this use SAN based solutions. As explained before in a traditional SAN system there is a separate data and communication path (see figure 3) with Fibre Channel for the data and Ethernet TCP/IP for the communication path. Handling two completely different network infrastructures is difficult. To make matters worse often an additional server is needed to handle the metadata traffic via the communication channel. So here we are with a Fibre Channel network, an Ethernet network, a storage server and a metadata server. For many pro Video, Film and Audio companies such a set up is too expensive and complicated to install, operate, and maintain. Any failure in such a set up to quickly identify a problem requires highly qualified technical personnel which is not always available.
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Figure 3 - A Traditional SAN Setup

EdgeWare: SAN performance with NAS functionality

It was only natural for Cutting Edge to take on a project development which combines the benefits of both technologies into our EdgeWare EWFS solution; because iSCSI exclusively uses Ethernet there suddenly is only one network infrastructure to consider; standard Ethernet with standard Ethernet switches.

Because the EdgeWare solution is built using off-the-shelf computer components, Cutting Edge also decided to simplify matters one step further by integrating the metadata handling into our system as well.

EdgeWare uses standard Ethernet to provide high bandwidth project and file level based sharing for applications such as those from Avid, Apple, Adobe, Matrox, Digidesign, Merging, Nuendo, Sequoia, Fairlight, and others all out of one box.
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Figure 4 - An EdgeWare Setup

What about video bandwidth exceeding 100 Mbyte/sec?

The bandwidth over one 1GbE connection up to 100 meter is as high as 100 Mbyte/sec with standard Cat 5e, 6 or 7 copper cables with RJ45 connectors. A close look at the table shows that the video format with the highest data rate currently in use is: RGB, 10 bit, 4:4:4 with a bandwidth of approximately 180 Mbyte/sec. To be able to guarantee the customers a complete and secure grow path without loosing any of the workflow simplicity in the video domain the DynamicDrivePool has the capability to work with multiple GbE ports per desktop.

What about post production applications?

Some of the applications in Video, Film and Audio have specific requirements which would normally block project and file level based sharing. Taking care of these peculiarities was also one of the requirements of the EdgeWare system.

What does the EdgeWare solution mean for Film?

The table also shows bandwidth requirements of applications used in the film domain. Particularly the Digital Intermediate formats: 2K and 4K. It is obvious that any of these formats require a 10 GbE Ethernet infrastruc​ture. Depending on the version chosen, EdgeWare can be delivered with either up to 14 x 1GbE ports, up to 4 x 10 GbE ports or combinations of these. EdgeWare storage arrays can be attached and also clients using 2K film can be added to the system; again broadening the horizon of project and file level based sharing.

What about Audio?

In contrast with what many people believe the data throughput bottleneck with audio is almost never the network infrastructure. Even one 1GbE connection can accommodate over 500 tracks of 24 bit, 48 KHz uncompressed audio. Because of the huge number of tracks which comes into play when several DAW'a are used the seek time of the drives eventually becomes the limiting factor. Since also audio applications are not as data hungry as video or film the best advice one can give is that it is better to select an EdgeWare solution with lower capacity drives (250 GB for example) and more of these then less drives with higher capacity.

Which applications can benefit from the EdgeWare solution?

All applications from Avid, Apple, Adobe, Matrox, Digidesign, Fairlight and applications used for coloring or editing for film and all other audio applications benefit from the EdgeWare solution. Depending on the proper MXF format chosen and AAF support project can even be interchanged between these applications without having to copy or convert the media data. The DynamicDrivePool can be considered the basic requirement for any company who wants to have the ability to interchange projects between applications from different manufacturers.
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