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Abstract
The objective of this paper is to discuss the hardware considerations to assist users in properly
sizing computing resources within IBM PureFlex System, allowing it to operate in the Vizrt Viz
One distributed Media Asset Management (MAM) environment. This paper covers the test
strategy used and the results of the testing. Additionally, considerations for archiving content and
long-term retention requirements are outlined and suggestions regarding the techniques for
retention are covered. This paper can guide architects to make appropriate hardware and
networking choices to complete an effective and efficient digital media asset management
solution.

Introduction
Gaining the best performance from your video system involves more than selecting best-of-breed
components to run on an open-architecture software platform. You must know how to configure the
system for optimal use of all components involved.
Viz One is a powerful management platform that is easy to use. The configuration capabilities of the
software design enable you to customize the solution to fit your exact needs.
Vizrt and IBM® system engineers thoroughly tested the solution using the system parameters outlined in
this paper. This technical white paper covers the test results that describe the performance of the Vizrt Viz
One running on IBM PureFlex® System with IBM’s Elastic Storage. It illustrates the hardware impact (on
the processor, storage, and network) when changing the individual parameters of the video management
system, and provides recommendations on how to configure the solution system for optimal performance.

Understanding the Viz One architecture
Viz One previously known as VizONE (VME) provides the broadcaster with a file-based workflow that
enables production, management, and delivery of media that can be performed from any desktop. The
product consists of a central server-based media asset management system that can be hosted or locally
integrated with the broadcast infrastructure in your facility. Built around extensive application programming
interfaces (APIs), the system is easily adapted to your workflow. The system provides a lightweight,
primarily web browser-based interface giving users access to content based on individual rights and
permissions. With the streamlined toolset, users can ingest, search, cut, group, share, repurpose and
deliver content to both control room and online platforms (from their normal desktops or notebooks and
without the need to manually manage any of the files). Viz One offers a full end-to-end workflow from
acquisition to editing, graphics branding, and playout.
An entire media house using the very same asset at any resource such as a transcoder or edit station
became true several years ago with enterprise MAM environments. Systems have been deployed
within an enterprise project by first gathering all requirements from each department, followed by a
cross analysis of all requirements and not untypically later being designed with a compromise of
requested functionality due to compatibility problems. In most cases, these projects lasted longer than
2 years and even during the implementation, first changes and add-ons needed to be considered. After
another year of use, first upgrades due to new file formats or craft editor types had to be considered
while upgrades themselves turned out to be complex due to custom functionality.
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It was common to use a phase-by-phase implementation in order to roll out the new MAM system not
as a one shot but rather with a smooth merge into file-based production. But also this phase-by-phase
approach needed to be handled carefully and with more attention than it was supposed to: due to one
area being productive on the system already, the new area can only be rolled out during night and
even this took many iterations. It was a cost and time consuming way to extend the centralized MAM
system.
In opposite to above the distributed MAM landscape consists of a number of independent MAM
systems that can work together. From a user perspective, it is often considered as one system. It
combines the benefits of a classical single MAM system with the advantage of a smaller system, which
can be easily installed, changed, and updated.

Figure 1: Viz One user interface

Comparing distributed system with distributed landscape
This section provides a comparison of a single distributed MAM system with a distributed MAM
landscape.
The classical single distributed MAM system has a single set of data entries being held in one
database (even though redundancy options exist technically, it uses one set of data). This
distribution is related to services or daemons that can be set up on various typically unlimited
amounts of distributed physical hosts. This is an option to cluster hosts in order to either increase
performance or redundancy.
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Figure 2: VME/VizOne areas of management

The distributed MAM landscape consists of a distributed architecture of several MAM systems which
uses more than one set of data being held in each database (possibly, each equipped with technical
redundancy options). The data is not being synchronized between the different instances because
each MAM works independently; however, the API allows fast access through all systems to any asset.

File-based islands
File-based video production is beneficial due to speed and mandatory for now-a-days requested
media turnover. Wherever the borders of file-based production are limited and very well defined, it
offers good working performance and fast output. Due to the fact that the borders are well defined
and systems are reasonably sized (similar to shared editing systems, file movement acceleration
system, or workflow-based transcoding systems) they are called islands that work usually within
their boundaries very well. The challenge was and still is to merge them together, which can be
challenging due to the uncounted amount of specifications and norms.
You have learned that file-based production islands are within their boundaries and are very stable
and efficient and allow a relatively large media throughput.

Representational State Transfer (REST) API
The challenge of harmonizing these file-based production islands is to allow interoperation and
transparency. Many of these systems are closed or use a proprietary API that makes collaboration of
all file-based production islands impossible.
With the REST API of VME and all other Vizrt complementary products, it is now possible to have
instant and very transparent access between the file-based production islands. The REST API
abstracts low level media asset management such as search and browse, transcoding and delivery
mechanisms, which allows previously external systems to control instantly and transparent.
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Figure 3: An illustration of the logical architecture

Islands becoming a landscape
Given the fact that two systems can collaborate transparently together by searching and browsing for
assets, providing or retrieving content and sharing resources in combination with the advantage of
being installed, deployed, and updated independently, it is a perfect match of combining the good
things from both worlds – the centralized MAM system with independent file-based islands.

Figure 4: Areas of collaberation
Instead of deploying a huge distributed but still single MAM system within an enterprise, several
smaller independent but MAM systems connected through REST APIs do benefit from:
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Faster installation and deployment
Smaller starting packages
Custom features being added on each system independent of others
Independent maintenance for less impact on production
Better redundancy
Fewer compatibility issues due to stable REST API
Media and resource access as with one single MAM system

All the feature benefits allow customers with less investment costs to react quickly on changing
business needs, test new variants of business and control costs for each department. Typically, higher
maintenance costs for having several systems are limited due to the fact that virtualized environments
are supported and resources can be shared.
Manual searches and transfers are nice to have; however, the media house from tomorrow needs to
manage media batches rather than single assets and a resource planning for improving its utilization.
It is essential for the media management of a media house to have a root place where the processes
of the enterprise are born and managed.
This location is the business process management (BPM) system that usually consists of the following
components:





Integration layer, which adapts to in-house systems, typically an enterprise service bus
(ESB)
Workflow management, which orchestrates, manages, and controls all business rules and
processes of the company
Design tool for visualizing these processes
Task lists for each logical group of users which is the user interface to react, monitor and
decide upon processes

By applying one BPM system layer on top of all single MAM systems of one enterprise, it is granted
that media will arrive on time of each VME in the correct destination for further processing and that
resources are best utilized. Users work in their local MAM system that contains their specific
functionality (their file-based island); however, the tasks and media flow is managed centrally by the
BPM system that holds the enterprise logic of which assets need to arrive in which status at which
specific location.
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Figure 5: Integration of work areas

The BPM system umbrella manages local VME implementations for streamlined operation in order to
reduce dependencies while features are being added and systems are expanded or additionally
deployed. The benefit of transparent access to all assets is granted and processes are managed from
end to end very efficiently through the customized BPM system workflows. The media house is more
responsive for future business needs and achieves individual control mechanisms.
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VizONE, reference architecture
The reference architecture described in this paper is meant to outline the major considerations that need
to be addressed during the system design process.
While every customer has their own unique workflow and environment, based on Vizrt’s many years of
experience in delivering enterprise MAM systems, it is possible to define a more typical scenario.

A sample broadcast company
A typical midsized broadcast company is assumed to have the following parameters:

Parameter

Value

VizONE named users

50

Maximum concurrent VizONE users

15

Proxy media format

MP4 H264, 2 Mbps

HD Hires media format used in production

XDCamHD 50 Mbps

Total size of media content archive

12000 hours

Number of playout channels

4 HD

Number of playout systems

2 (Main, Backup)

Media is delivered to all playout simultaneously

Yes

Playout delivery. Maximum total number of streams

8 (4+4)

NLE integrated with VizONE

10

Auto QC. Number of streams

8

Permanent Archive. Number of drives

6

Ingest channels. Number of streams

6

Table 1: Sample broadcast company parameters
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Media streams calculations
Sizing of new VizONE system usually starts with defining an anticipated media flows model. The
model provides a very high-level view on how media is coming to the system, processed, and
delivered to playout

Figure 6: An illustration of a media flows model

As it is visible from Figure 6, the central role in the VizONE system is assigned to the central high
resolution media storage.
While it is difficult to predict the exact load on the future system at a given time, it is possible to
estimate a peak load – the maximum anticipated system load when all possible media flows are used
at full speed.
Defining the broadcast company parameters (as shown in Table 1) allows you to estimate the number
of ingest streams, conforms processed, reads from NLEs, playout delivery streams, and archive
exchange streams.
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Central storage peak load calculation

Operations
number

Read, realtime
streams

Write, realtime
streams

Peak number of simultaneous media requests to
NLE’s.
(Transfer is assumed to be performed with 3 real-time
speed)

10

10x3=30

0

Peak number of simultaneous conforms.
(Assumed conform from 2 sources + proxy generation for
result file in tail mode. Conform area is assumed to be on
the same physical disks as Central Online HR area.
Conform is assumed to be performed with 1.5 real-time
speed)

6

6x3x1.5=27

Peak number of simultaneous ingests
(Ingest area is assumed to be on the same physical disks
as Central Online HR area. Ingest is assumed to be
performed with 1 real-time speed)

6

6x1x1=6

6x2x1=12

Peak number of simultaneous playout delivery
streams
(Transfer is assumed to be performed with 3 real-time
speed)

8

8x3=24

0

Peak number of simultaneous archive exchange
streams
(Assumed even read/write distribution,
read/write assumed to be at 3 real-time speed)

6

3x3=9

3x3=9

Peak number of simultaneous QC operations
(QC assumed to be at 3 real-time speed)

8

8x3=24

0

120

39

6000 Mbps

1950 Mbps

Parameter

Peak Total number of file system level streams
( measured in real-time streams)
Peak Hires file system level throughput.
(Media format is assumed to be XDCamHD 50 Mbps)

-

Peak Total file system level throughout

-

Peak number of VizMediaProcessor streams required

12 (6+6)

6x2x1.5=18

7950 Mbps

Table 2: Central storage peak load calculation
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Server roles designations
The following names of the server role in the VizONE system must be observed.

Server name

Server role, purpose, and description

Media server

Media servers act as bridges between the storage systems; the
VizONE environment and the broadcast environment enabling
transfers of assets in-between.

Proxy server

Proxy servers manage the low-resolution proxy content and key
frames in the VizONE system and serves as the interface between
the storage and the network used for proxy clients.

Web server

Web servers provide web interface for users to access the
functionality of the VizONE system and serve as REST API
endpoints.

Application server

Application servers contain the core application components.

Viz Media Processor
server

Viz Media Processor servers transcode higher resolution media to
lower resolution proxy used for browsing and the suite of desktop
proxy editing and logging tools such as Viz EasyCut, Viz PreCut,
Viz ShotCut and Viz Media Logger.

Search server

Search servers keep indices of media metadata and provide the
site search facilities as well as the foundation for the federated
search feature spanning multiple sites.

Database servers

Database servers contain the main database system used in the
VizONE system, keeping information on media assets, metadata,
media object relations, rundowns, users, access control lists, and
among others.
IBM DB2® or Oracle Database are the supported database
management systems (DBMSs) for VizONE.

Storage manager
servers

Storage manager servers acts as the interface between the
VizONE environment and a tape or disk-based archive
solution.IBM Tivoli® Storage Manager, Quantum StorNext HSM,
FrontPorch DIVA, SGL/Flashnet and SGI DMF are the supported
storage managers for VizONE.

Serial gateway server

Serial gateway server acts as a device adapter on the network and
presents the serial data to the master controller as system
standard I/O data. This is primarily used to control VTRs.

Table 3: VizONE server roles designations

Base server configuration
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Servers are expected to be in the midrange dual socket enterprise class, which include systems such
as IBM System x3550, System x3650, or IBM Flex System x240 Compute Node. For reliability,
availability, and manageability purposes hot swappable front accessible disks, redundant power
supplies and DVD drive are to be used. Use of out-of-band server management is encouraged.
The base configuration of VizONE servers is two processors, 12 GB RAM, and two hard disks in
RAID1 configuration. Processors are advised to be low or midrange Intel Xeon quad-core with Intel
E5520 as the minimum requirement. RAM is recommended to be laid out as optimal for the processor,
considering the number of memory channels. Disks are advised to have at least 146 GB capacity and
10k rpm rotation speed. In some configurations requiring four hard disks, the first pair is used for
operating system with mirroring and the second pair for logs with mirroring.
All the servers can support running SUSE Linux® Enterprise Server 11 or Red Hat Enterprise Server 5
operating systems, including drivers for all subsystems.
Network interface
10 Gigabit Ethernet (10 GbE) network connectivity is recommended for proxy and high-resolution
media storage front-end servers, non linear editing suits, and playout servers. The Viz Media
Processor is recommended to use a pair of 1 GbE ports bonded for performance. The web,
application, search and database servers require 1 GbE connectivity minimal. When a redundant
network infrastructure is required, the number of ports must reflect this. Depending on the network
design and security policies, servers might have to connect to several networks.
Storage architecture
On a high level, the storages for VizONE systems fit in two classes: Direct-attached storage
(DAS)/storage area network (SAN), which is suited for archive or program production workflows
without edit-in-place, and network-attached storage (NAS)/cluster file system, which is suited for news
or sports workflows with edit-in-place.
VizONE manages multiple pools of storage as a single entity from the user perspective that enables
an architecture built on several disparate storage pools and a single name space.
Direct-attached storage
DAS refers to architecture with each storage device connected to a single server. The storage can be
internal or external to the server and can be attached through serial-attached SCSI (SAS). The limited
resilience of DAS can be addressed with multiple servers and media mirroring, which is considered as
a best practice for proxy storage in a VizONE environment.
Storage area networks
SAN refers to the architecture with storage devices attached to a common network fabric, enabling
access to multiple storage devices from multiple servers. SANs can be architected to be resilient, but
as each of the storage volumes are usually dedicated to a single server, care must be taken to ensure
that volumes can be accessed on server failure. Failover can be designed to enable a secondary
server take ownership of the volume in this scenario.

Cluster file systems
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Cluster file system refers to architecture with file level access in which a SAN is leveraged and paired
with software enabling coordinated concurrent access from multiple servers to multiple storage
devices.
Network-attached storage
NAS refers to architecture with file level access to storage devices attached to a network and enabling
concurrent access from multiple servers using Network File System (NFS) or native protocols.
Redundant Array of Independent Disks (RAID)
As a base-line, Serial Advanced Technology Attachment (SATA) and near-line SAS disk-based
storage solutions are expected to use RAID6 in 8+2P configuration. High-end SAS and FC disk can
optionally use RAID5 in 8+1P configurations when it can be shown that the reliability of the storage
subsystem is not affected.

Server’s assessment
To meet the sample broadcast company requirements (Table 1) VizONE system must consist of the
following number of servers

Description

Quantity

HDD

Processor

RAM

NIC ports

Web server

2

4

2

12

2 x 1GbE

Application server

2

4

2

12

2 x 1GbE

Media server

2

4

2

16

2 x 10GbE

Proxy server

2

2

2

12

2 x 1GbE

Search server

2

4

2

24 1

2 x 1GbE

12

4 x 1GbE

24

2 x 1GbE

Viz Media Processor server

3

Database server 4

2

2

2

2

25

2

3

Table 4: VizONE server’s assessment

1

??? Should be sized to hold search index in RAM (might require an addition as search indexes grows in a certain period of time).

2

Each of Viz Media Processor servers is assumed to be capable of handling at least 4 x 1.5 real-time simultaneous HD streams. In
practice, with latest hardware, it can run more streams in parallel. An estimated number of three Viz Media Processor servers is
required to run 12 simultaneous HD transcoding streams.
3

Viz Media Processor runs processor-intensive transcoding processes. The higher the processor clock, the better the results. Every
transcode stream allocates at least 2 CPU cores.
4

Database solution is suggested to be either DB2 HADR or Oracle Real Application Cluster (Oracle RAC) consist of servers with
dual quad core processors, 24 GB RAM and at least 2 x 1 GbE and connected to a Shared storage with 8 x 15k RPM 146 GB disks.
5

Each database server needs to have 2 disks in RAID1 for operating system. Database data is stored on the Shared storage.
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Placement in IT environment
VizONE consists of a number of servers and interacts with several third-party broadcast and in-house
IT systems. Core servers are in a single production network. Web servers are typically connected to
both production and user networks to avoid firewalls.

Figure 7: An illustration of the recommended reference architecture
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Network model
VizONE system is dealing with large media files. Alternatively, it allows the users to browse the assets
catalog using web front end.
Thus, a typical network model includes two networks, one for data (1 Gbps) and the other for media
(10 Gbps).

VizOne. Conceptual Network Model

Journalist
Web Servers

Application
Servers

Search Nodes

Database

Playout
Automation

Data / 1G

Import

Media / 10G

Export

NLE Station

Proxy Media
Storage

Hires Media
Storage
Transcoding
nodes

Tape Library

Figure 8: An illustration of the VizONE conceptual network model
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Video
Servers

Test system setup
The test system was sized to reflect a midsized VizONE installation, the most commonly deployed setup.
Larger systems require additional performance assessment while still being based on the provided
configuration.

VizOne. Test system setup
Ethernet, 10 G

vizapp01

vizapp02

vizapp03-4
Vizapp03-4

DB2

Web

Conform
engine

Core app
daemons

Core app
daemons

vizapp05-7
Vizapp03-4

vizapp08-9
Vizapp03-4

Media
processor
node

Export area
aka QC,
Playout, NLE

GPFS mount

Fiber Channel / 8 GB

Storage / GPFS

Figure 9: An illustration of the VizONE test system setup

Test system’s software:





MAM: VizONE, v.5.5
Database: IBM DB2 Express Edition, v. 9.7
Clustered file system: IBM Elastic Storage (IBM GPFS™), v. 3.5
Operating system: SLES 11 R2
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Testing scenarios
Tests scenarios are aligned to common broadcast workflows:

Test name

Test description

Test details

Ingest
workflow

Ingest is initiated on all available ingest
streams. File auto-import will be used as the
only ingest method in this scenario.

6 simultaneous imports of
XDCamHD50, 30-minutes files.

Production
workflow

Scenario includes transferring files from
central storage to an export area, also known
as NLE and submitting number of media
conform request at the same time

10 simultaneous exports of
XDCamHD50, 30-minutes files.
6 simultaneous conform operations
on two XDCamHD50, 30-minutes
files each.

Playout
delivery

Scenario includes transferring files from
central storage to an export area, also known
as QC and at the same time sending files to
another export area, also known as playout

8 simultaneous streams of
XDCamHD50, 30-minutes files to QC
area.
8 simultaneous streams of
XDCamHD50, 30-minutes files to
playout area.

All in one

Ingest, production, and playout delivery
scenarios run simultaneously

6 imports,
10 exports to NLE,
6 conform operations,
8 exports to QC,
8 exports to playout

Table 5: Testing scenarios
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Results of the test
The system behaved as well as expected and this solution is robust enough for many environments.

Ingest workflow
Test scenario:
Six simultaneous imports of 30 minutes XDCamHD50, 8ch, 24 bit audio.
Test results:
Process name

Media Processor
node

Media front-end
server

Average
elapsed time

Operation speed

import #1-#4

vizapp05

vizapp04

19’ 24’’

1.56 RT

import #5-#6

vizapp06

vizapp04

19 ‘ 22’’

1.56 RT

File system level throughput:

Figure 10: An illustration of the VizONE storage performance
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Production workflow
Test scenario:



Two simultaneous exports of 30 minutes XDCamHD50, 8ch, 24bit audio.
Six simultaneous conforms of 2 x 30 minutes XDCamHD50, 8ch, 24bit audio.

Test results:

Export
Process name

Export area

Media front-end
server

Elapsed time

Operation speed

export #1-#5

vizapp09

vizapp04

13 ‘ 36’’

2.21 RT

export #6-#10

vizapp09

vizapp03

13 ‘ 36’’

2.21 RT

Process name

Media Processor
node

Media front-end
server

Average
Elapsed time

Operation speed

conform #1-#4

vizapp03

vizapp04

20 ‘ 13’’

1.49 RT

conform #5-#6

vizapp03

vizapp03

19 ‘ 51’’

1.51 RT

Conform
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File system level throughput:

Figure 11: An illustration of the VizONE storage performance
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Playout delivery
Test scenario:
2 x 8 simultaneous exports of 30 minutes XDCamHD50, 8ch, 24bit audio.
Test results:
Process name

Export area

Media front-end
server

Average
elapsed time

Operation speed

QC export #1-#8

vizapp08

vizapp03

12 ‘ 12’’

2,46 RT

Playout
export #9-#16

vizapp09

vizapp04

12 ‘ 13’’

2,46 RT

File system level throughput:

Figure 12: An illustration of the VizONE storage performance
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Equipment used during the test process
During the test process, the IBM PureFlex System Chassis was configured as follows:




Dual CMM
EN4093 10Gb Ethernet switches
FC5022 16Gb Fibre Channel (FC) switches

The application servers were shared over three compute nodes with three virtual servers on each
node.
During the test process, the IBM Flex System® x240 Compute Nodes were configured as follows:
 Dual 8C 2.90 GHz Intel® Xeon® E5-2690 processor
 192 GB RAM - Twelve 16GB DIMMs
 Dual 300GB 10K SAS HDDs
 Emulex 10Gb CNA LOM - two ports
 Emulex 8Gb FC adapter (FC3052)
 Microsoft® Windows® 2008 Server SP1

About IBM PureFlex System

Figure 13: The IBM Flex System Enterprise Chassis
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To meet today’s complex and ever-changing business demands, you need a solid foundation of server,
storage, networking, and software resources that are simple to deploy and that can quickly and
automatically adapt to changing conditions. You also need access to, and the ability to take advantage of,
broad expertise and proven best practices in systems management, applications, hardware maintenance,
and more.
IBM PureFlex System is a comprehensive infrastructure system that provides an expert integrated
computing system, combining servers, enterprise storage, networking, virtualization, and management into
a single structure. Its built-in expertise enables organizations to easily manage and flexibly deploy
integrated patterns of virtual and hardware resources through unified management. These systems are
ideally suited for customers interested in a system that delivers the simplicity of an integrated solution but
who also want control over tuning middleware and the runtime environment.
IBM PureFlex System recommends workload placement based on virtual machine compatibility and
resource availability. Using built-in virtualization across servers, storage, and networking, the infrastructure
system enables automated scaling of resources and true workload mobility.
IBM PureFlex System undergoes significant testing and experimentation. So, it can mitigate IT complexity
without compromising the flexibility to tune systems to the tasks that businesses demand. By providing
both flexibility and simplicity, IBM PureFlex System can provide extraordinary levels of IT control,
efficiency, and operating agility that enable businesses to rapidly deploy IT services at a reduced cost.
Moreover, the system is built on decades of expertise, enabling deep integration and central management
of the comprehensive, open-choice infrastructure system and dramatically cutting down on the skills and
training required for managing and deploying the system.
IBM PureFlex System combines advanced IBM hardware and software along with patterns of expertise
and integrates them into three optimized configurations that are simple to acquire and deploy, and thus
enabling you to get fast time to value for your solution.
The three PureFlex System configurations are:




IBM PureFlex System Express: Is designed for small and medium businesses, and is the
most affordable entry point for PureFlex System.
IBM PureFlex System Standard: Is optimized for application servers with supporting
storage and networking, and is designed to support your key ISV solutions.
IBM PureFlex System Enterprise: Is optimized for transactional and database systems
and has built-in redundancy for highly reliable and resilient operation to support your most
critical workloads.

IBM Flex System x240 Compute Node
The IBM Flex System x240 Compute Node is a high-performance server that offers outstanding
performance for virtualization with new levels of processor performance and memory capacity, and
flexible configuration options. The Flex System x240 Compute Node is an efficient server designed to
run a broad range of workloads, armed with advanced management capabilities allowing you to
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manage your physical and virtual IT resources from a single pane of glass.
Suggested uses: Database, virtualization, enterprise applications, collaboration/email, streaming
media, web, high-performance computing (HPC), Microsoft RemoteFX, and cloud applications.

Figure 14: The IBM Flex System x240 Compute Node

Key features
The IBM Flex System x240 Compute Node is a highly available, scalable compute node optimized to
support the next-generation microprocessor technology and is ideally suited for medium and large
businesses. This section describes the key features of the server.
Scalability and performance
The Flex System x240 Compute Node offers numerous features to boost performance, improve
scalability, and reduce costs:








The Intel Xeon processor E5-2600 product family improves productivity by offering
superior system performance with up to 8-core processors and up to 3.3 GHz core speeds
depending on the processor’s number of cores, up to 20 MB of L3 cache, and QPI
interconnect links of up to 8 GT/s.
The Intel Xeon processor E5-2600 provides up to 80% performance boost over the
previous generation, the Intel Xeon processor 5600 (Westmere-EP).
Up to two processors, 16 cores, and 32 threads maximize the concurrent execution of
multithreaded applications.
Intelligent and adaptive system performance with Intel Turbo Boost Technology 2.0 allows
processor cores to run at maximum speeds during peak workloads by temporarily going
beyond processor thermal design power (TDP).
Intel Hyper-Threading Technology boosts performance for multithreaded applications by
enabling simultaneous multithreading within each processor core, up to two threads per
core.
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Intel Virtualization Technology integrates hardware-level virtualization hooks that allow
operating system vendors to better use the hardware for virtualization workloads.
Intel Advanced Vector Extensions (AVX) significantly improves floating point performance
for compute-intensive technical and scientific applications compared with Intel Xeon
processor 5600 series.
Up to 24 DDR3 ECC memory RDIMMs provide speeds up to 1600 MHz and a memory
capacity of up to 384 GB. Load-reduced DIMMs (LRDIMMs) are supported with a
maximum capacity of 768 GB.
The theoretical maximum memory bandwidth of the Intel Xeon processor E5 family is 51.6
GBps, which is 60% more than in the previous generation of Intel Xeon processors.
The use of solid-state drives (SSDs) instead of or along with traditional spinning drives
[hard disk drives (HDDs)] can significantly improve I/O performance. An SSD can support
up to 100 times more I/O operations per second (IOPS) than a typical HDD.
The Flex System x240 Compute Node supports the storage expansion node providing an
additional 12 hot-swap 2.5-inch drive bays for local storage.
The Flex System x240 Compute Node supports up to 16 virtual I/O ports per compute
node with integrated 10 Gb Ethernet ports, offering the choice of Ethernet, Fibre Channel,
iSCSI, or FCoE connectivity.
The Flex System x240 Compute Node offers PCI Express (PCIe) 3.0 I/O expansion
capabilities that improve the theoretical maximum bandwidth by 60% (8 GT/s per link),
compared with the previous generation of PCI Express 2.0.
With Intel Integrated I/O Technology, the PCI Express 3.0 controller is integrated into the
Intel Xeon processor E5 family. This helps to dramatically reduce I/O latency and increase
overall system performance.
The Flex System x240 Compute Node provides support for high-bandwidth I/O adapters,
up to two in each x240 Compute Node. It also provides support for 10 Gb Ethernet, 16 Gb
Fibre Channel, and FDR InfiniBand.
The Flex System x240 Compute Node supports the PCIe expansion node to provide
support for up to six additional I/O adapters.

Availability and serviceability
The Flex System x240 Compute Node provides the following features to simplify serviceability and
increase system uptime:





Chipkill, memory mirroring, and memory rank sparing for redundancy in the event of a
non-correctable memory failure
Tool-less cover removal provides easy access to upgrades and serviceable parts, such as
processor, memory, and adapter cards.
Hot-swap drives supporting integrated RAID 1 redundancy for data protection and greater
system uptime.
A light path diagnostics panel and individual light path light-emitting diodes (LEDs) to
quickly lead the technician to failed (or failing) components. This simplifies servicing,
speeds up problem resolution, and helps improve system availability.
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Predictive Failure Analysis (PFA), which detects when system components (such as
processors, memory, and hard disk drives) operate outside of standard thresholds and
generate proactive alerts in advance of possible failure, therefore increasing uptime.
SSDs, which offer significantly better reliability than traditional and mechanical HDDs for
greater uptime.
Built-in Integrated Management Module II (IMM2) continuously monitors system
parameters, triggers alerts, and performs recovering actions in case of failures to minimize
downtime.
Built-in diagnostics using Dynamic Systems Analysis (DSA) Preboot speeds up
troubleshooting tasks to reduce service time.
Three-year customer replaceable unit and onsite limited warranty for next business day
support . Also, optional service upgrades are available.

Manageability and security
Powerful systems management features simplify local and remote management of the Flex System
x240 Compute Node:










The Flex System x240 Compute Node includes an Integrated Management Module II to
monitor server availability and perform remote management.
Integrated industry-standard Unified Extensible Firmware Interface (UEFI) enables
improved setup, configuration, and updates, and simplifies error handling.
Integrated Trusted Platform Module (TPM) 1.2 support enables advanced cryptographic
functionality, such as digital signatures and remote attestation.
The Flex System x240 Compute Node provides industry-standard AES-NI support for
faster and stronger encryption.
Flex System x240 Compute Node integrates with the IBM Flex System Manager™ for
proactive systems management. It offers comprehensive systems management for the
entire IBM Flex System platform that helps to increase uptime, reduce costs, and improve
productivity through advanced server management capabilities.
IBM Fabric Manager simplifies deployment of infrastructure connections by managing
network and storage address assignments.
Intel Execute Disable Bit functionality can help prevent certain classes of malicious buffer
overflow attacks when combined with a supporting operating system.
Intel Trusted Execution Technology provides enhanced security through hardware-based
resistance to malicious software attacks, allowing an application to run in its own isolated
space protected from all other software running on a system.

Energy efficiency
The Flex System x240 Compute Node offers the following energy-efficiency features to save energy,
reduce operational costs, increase energy availability, and contribute to the green environment:



Component-sharing design of the IBM Flex System chassis provides ultimate power and
cooling savings.
The Intel Xeon processor E5-2600 product family offers significantly better performance
over the previous generation while fitting into the same TDP limits.
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Intel Intelligent Power Technology powers individual processor elements on and off as
needed, to reduce power draw.
Low-voltage Intel Xeon processors draw less energy to meet the demands of power and
thermally constrained data centers and telecommunication environments.
Low-voltage 1.35 V DDR3 memory RDIMMs consume 15% less energy than 1.5 V DDR3
RDIMMs.
SSDs consume as much as 80% less power than traditional spinning 2.5-inch HDDs.
The Flex System x240 Compute Node uses hexagonal ventilation holes, a part of IBM
Calibrated Vectored Cooling™ technology. Hexagonal holes can be grouped more
densely than round holes, providing more efficient airflow through the system.
IBM Systems Director Active Energy Manager™ provides advanced power management
features with actual real-time energy monitoring, reporting, and capping features.

About the IBM Storwize family
The IBM Storwize® family of products includes the IBM Storwize V7000 system, IBM Storwize V7000
Unified system, IBM Storwize V5000 system, IBM Storwize V3700 disk system, and the IBM Flex System
V7000 Storage Node.

IBM Storwize V7000 highlights
The IBM Storwize V7000 system was introduced in the fall of 2010 to provide a cost-effective, flexible
storage platform designed to help users reduce the costs and complexity associated with storage, and
improve efficiency in midrange storage environments. Similar to the earlier IBM System Storage® SAN
Volume Controller (SVC) product, the IBM Storwize V7000 system is capable of pooling storage
volumes from other IBM and non-IBM storage systems into reservoirs of capacity for centralized
management. One of the key differentiators between the Storwize V7000 system and IBM SVC is that
the IBM Storwize V7000 system includes standard serial-attached SCSI (SAS), SSDs,, or a
combination of each in the primary storage engine, and can be scaled further in size using expansion
enclosures containing additional drives.
The IBM Storwize V7000 disk system is designed to:









Provide mid-range customers with a cost-effective, scalable storage platform that can
provide advanced features available typically only with more expensive enterprise-class
products.
Deliver a new, easy–to-use graphical interface, which makes using the features of this
platform simple.
Provide automated tiering capability called the IBM System Storage Easy Tier®
technology, which when enabled, can reallocate the busiest disk extents to faster SSDs,
maximizing the utilization of storage resources.
Provide multiprotocol support for FC and Internet Small Computer Systems Interface
(iSCSI) attachment.
Deliver the same key virtualization features made popular with controller.
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The IBM Storwize V7000 system can also:








Combine storage capacity from multiple disk systems into a single reservoir of capacity
that can be better managed as a business resource and not as separate boxes.
Help increase storage utilization by providing host applications with more flexible access
to capacity.
Provide thin-provisioned and real-time compressed volumes.
Help improve productivity of storage administrators by enabling management of
heterogeneous storage systems using a common interface.
Support improved application availability by insulating host applications from changes to
the physical storage infrastructure.
Enable a tiered storage environment in which the cost of storage can be better matched to
the value of data.
Support advanced copy services from higher to lower cost devices and across storage
systems from multiple vendors.

IBM Storwize V7000 Unified
The IBM Storwize V7000 Unified system supports all functionality available with the original Storwize
V7000 disk system, and provides file support to existing IBM Storwize V7000 block storage, with the
inclusion of dedicated file modules to support commonly used file based protocols, such as Network
File System (NFS), Common Internet File System (CIFS), Hypertext Transfer Protocol (HTTP), File
Transfer Protocol (FTP), and Secure Copy Protocol (SCP). The IBM Storwize V7000 Unified product
provides a consolidated storage platform supporting both file and block workloads.
Additionally, the IBM Storwize V7000 Unified system supports policy-based management of files using
its IBM Active Cloud Engine™ technology. This function provides the capability to automatically righttier data within the disk system, ensuring that the file-based data resides on the appropriate class of
storage.
You can find more details about the IBM Storwize V7000 and IBM Storwize V7000 Unified systems at:
ibm.com/systems/storage/disk/storwize_v7000/index.html

IBM Storwize V3700
The IBM Storwize V3700 disk system provides the functionality available with the original IBM
Storwize V7000 disk system, but is intended for entry customers. This product provides a powerful,
affordable, and efficient design that is intended to address growing customer data requirements and
infrastructure consolidation needs.
This disk system provides a 2U modular design supporting up to 120 HDDs, providing up to 180 TB of
raw capacity. As it uses the same code base as the rest of the Storwize V7000 family of products, it
supports many of the advanced features that are unavailable with other entry systems. Highlights
include:



Built-in management through an easy-to-use, embedded GUI, common to all the products
in the IBM Storwize V7000 family
Internal virtualization and thin provisioning
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Extend data protection with point-in-time copies using the IBM FlashCopy® technology for
up to 64 targets
Integration of non-disruptive data migration capability, greatly simplifying technology
refresh
Multiprotocol host attach support, including FC, iSCSI, and FCoE

You can find more details about the IBM Storwize V3700 system at: ibm.com/storage/storwizev3700

IBM Flex System V7000 Storage Node

Figure 15: The IBM Flex System V7000 Storage Node

The IBM Flex System V7000 Storage Node is a powerful block storage system designed to integrate
into the IBM PureFlex System infrastructure for extremely rapid storage deployment and breakthrough
management simplicity. By enabling virtualization, consolidation, and tiering in businesses of all sizes,
it is designed to improve application availability and resource utilization. Flex System V7000 offers
easy-to-use, efficient, and cost-effective management capabilities for both new and existing storage
resources in the IT infrastructure. This new class of storage system combines no compromise design
along with virtualization, efficiency, and performance capabilities.
The IBM Flex System V7000 Storage Node is built on an industry-leading storage virtualization and
efficiency capabilities of IBM Storwize family products. As an integrated component in PureFlex
System, storage management and automated deployment is possible using IBM Flex System
Manager.
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The following functions are available with the IBM Flex System V7000 Storage Node:




Thin provisioning (no license required)
Volume mirroring (no license required)
IBM FlashCopy (included with the base IBM Flex System V7000 Storage Node license)

IBM Flex System V7000 Storage Node includes the following FlashCopy functions:















Full / Incremental copy
Multitarget FlashCopy
Cascaded FlashCopy
Reverse FlashCopy
FlashCopy nocopy with thin provisioning
Space-efficient source and target with background copy
Space-efficient target with no background copy
Consistency groups
Remote Copy feature
Metro Mirror
Global Mirror
Data migration function that can be used to import external storage systems into the IBM
Flex System V7000 Storage Node system
IBM Real-time Compression™

External storage
There are several options for attaching storage systems to the Flex System Enterprise Chassis:




SANs based on FC technologies
SANs based on iSCSI
Converged networks that are based on 10 Gb Converged Enhanced Ethernet (CEE)

The following IBM storage products that are supported by the Flex System Enterprise Chassis are
addressed:










IBM Storwize V7000
IBM XIV® Storage System series
IBM System Storage DS8000® series
IBM System Storage DS5000 series
IBM System Storage DS3000 series
IBM System Storage N series
IBM System Storage TS3500 Tape Library
IBM System Storage TS3310 Tape Library
IBM System Storage TS3100 Tape Library
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Reference information

Figure 16: Storage layout of IBM Storwize V3700

Figure 17: High performance storage pool for IBM Storwize V3700
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Figure 18: System configuration of IBM Storwize V3700
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Summary
The overall experience of VizMAM installation and test process on PureFlex System is very positive.
There are several challenges to overcome during Viz MAM system sizing, installation, and tuning process.
IBM PureFlex System provides compelling possibilities in resources management and performance
monitoring. This dramatically simplifies system deployment process while ensuring the best possible
performance of the system in production environment.
The test team feels that the PureFlex System had comparable results to the similar bare metal based
installation. While being purely virtualized, the system demonstrates decent performance for the given
hardware specification. This includes purely virtualized Viz Media Processor and Viz Conform engine
performance.
The test team also demonstrated the believes that the IBM Flex System V7000 Storage Node has
sufficient bandwidth and performance to support multiple Flex System x240 Compute Node servers when
being used as part of an IBM Elastic Storage environment.
This creates a unified homogeneous solution suggesting that the PureFlex System Enterprise Chassis is
ideal for environments where more than four servers are needed in a single location. In this multiserver
environment, three virtual servers were run on each node. If performance constraints were uncovered,
these functions might provide better performance if separated on to different nodes which could easily be
done using VMware vMotion. The PureFlex System environment is also perfect for applications that are
virtualization aware. For this test, the primary storage was the IBM Storwize V3700 system. Tape tiering
was not tested due to library unavailability.
For this testing, all content storage used external disk controllers (block) with both spindle and cache
benefits under the control of IBM Elastic Storage as a file system.
All video content was received through the 10G interface. During the performance run, the 10G adapter
operated at a very low utilization. In a moderate video environment, binding multiple 1G adapters might be
effective, but this was not tested.
bAt the workflows testing stage, the test team found IBM Storwize monitoring tools to be very useful and
intuitive, providing valuable information for further VizMAM fine tuning.
From a user perspective, the VizMAM is still fast and responsive under a simulated peak load. This is
made possible in many ways through the extensive resource management capabilities of the PureFlex
System.
The test team definitely recommends using IBM PureFlex System as a platform for VizMAM Enterprise
solutions.
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Resources
The following websites provide useful references to supplement the information contained in this paper:


IBM Systems on PartnerWorld®
ibm.com/partnerworld/systems



IBM Redbooks®
ibm.com/redbooks



IBM Publications Center
www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cgi?CTY=US
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Performance is based on measurements and projections using standard IBM benchmarks in a controlled
environment. The actual throughput or performance that any user will experience will vary depending upon
considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the
storage configuration, and the workload processed. Therefore, no assurance can be given that an
individual user will achieve throughput or performance improvements equivalent to the ratios stated here.
Photographs shown are of engineering prototypes. Changes may be incorporated in production models.
Any references in this information to non-IBM websites are provided for convenience only and do not in
any manner serve as an endorsement of those websites. The materials at those websites are not part of
the materials for this IBM product and use of those websites is at your own risk.
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