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Abstract

This paper introduces an environment for distributed video transcoding
based on Grid computing infrastructure and Internet Backplane Proto-
col storage infrastructure. A model for scheduling jobs with respect to
location of data in distributed storage is introduced for optimal process-
ing performance. We describe our abstraction library | i bxi o providing
a uniform access interface to both local files and data stored on IBP. Mod-
ifications of video tools done based on this library in order to work with
IBP are being presented as well as a system that controls an overall dis-
tributed encoding process and helps scheduling system to schedule jobs in
agreement with the distribution of data in IBP. Two pilot groups that use
this system for preparing video content for streaming are mentioned.

1 Introduction

In recent years there has been a growing demand for creating video archives available
on the Internet ranging from archives of university lectures [1, 2] through archives
of medical videos and scientific experiments recordings. Pioneering this effort in the
academic sphere in the Czech Republic we are facing an ever increasing demand for
both computational processing power and large storage capacity.

Instead of buying expensive dedicated and closed solutions we have decided to opt for
the development of our own open and flexible system for distributed video encoding
based on the powerful Grid infrastructure made available in Czech Republic by the
MetaCenter project [3]. The MetaCenter project was enhanced during year 2003 by
a new project called Distributed Data Storage (DiDaS) incorporating new distributed
storage based on an Internet Backplane Protocol (IBP) [4]. Such storage infrastruc-
ture can be efficiently used for distributed computing that processes large volumes of
data which is exactly what is needed for distributed video processing. However as the
scheduling system in use is not capable of scheduling jobs with respect to location of
the data and there is also neither data location optimisation nor prefetch functionality
and our data-intensive application requires at least some of them for optimal perfor-
mance, we had to enhance the underlying infrastructure.
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The rest of the paper is organised as follows: Section 2 gives an overview of the in-
frastructure and tools used for building the encoding environment, Section 3 shows
a theoretical model we use for optimisation of computing with respect to location of
the data, Section 4 details the implementation of the encoding environment, Section 5
briefs pilot applications, and Section 6 gives some direction for the planned future
development of the whole system.

2 Technical Background

As a part of the Grid infrastructure the MetaCenter provides great computational power
in the form of 1A32 Linux PC clusters that are being rapidly expanded each year be-
cause of the cost-efficiency of this solution. The filesystem shared across these clusters
is based either on a rather slow AFS filesystem (several terabytes of storage are avail-
able) or on a somewhat faster NFS which has its own problems such as broken support
for sharing files larger than 2 GB and a capacity on order of only a few tens of gigabytes
available. Therefore we need a different means of storage for processing large volumes
of data.

The DiDaS project has been launched specifically to create a distributed data storage
system using the IBP. The IBP uses soft consistency model with a time-limited alloca-
tion thus operating in best effort mode. A basic atomic unit of the IBP is a byte array
providing an abstraction independent of the physical device the data is stored on. An
IBP depot (server), which provides set of byte arrays for storage, is the basic building
block of the IBP infrastructure offering disk capacity. By mid 2004 the IBP data depots
should be present in all cluster locations as well as distributed across other locations in
the Czech academic network.

The PBS Pro [5] scheduling system is used for job scheduling across the whole Meta-
Center cluster infrastructure. The PBS supports queue based scheduling as well as
properties that can be used for limiting where a job may be run based on user require-
ments. These properties are static and defined on per-node basis. Under ideal circum-
stances the PBS is capable of in-advance reservations and estimate of time when a spec-
ified node is available for scheduling new jobs unless a priority job is submitted. The
latter feature requires cooperation with users that submit their jobs as the PBS needs
an estimate of processing time provided by the job owner for each job—otherwise the
maximum time for the specified queue is used and this results in non-realistic estimate
of when a specified processing node will be available.

For video processing we use the transcode tool [6], which features transcoding
between many common formats. Unfortunately this tool is unable to directly produce
RealMedia format, which is one of few streaming formats with strong multi-platform
support and which is also the format of choice for the CESNET video archive and the
Masaryk University lecture archive. Therefore we also need to use Helix Producer [7]
to create the required target format. The Helix Producer needs raw video with PCM
sound as input file and as this format is rarely the format of the input video, we use the
transcode for pre-processing data for the Helix Producer.



























