SSSSSSSSSSSS

The Full Guide to
IP Monitoring




TAG

The Full Guide to IP Monitoring

Introduction - The monitoring imperative

The goal for any broadcaster is to detect problems and fix them before they become apparent to their viewers. Gaps
in a service such as black to air frames, delays or outright failure have long had negative reputational and
commercial damage, potentially putting an operator out of business.

As production and distribution networks become more complex, the need for

monitoring has never been more critical. Internet Protocol (IP) based networks whether in
the studio, playout, or OTT are quickly evolving from the traditional best effort delivery
model to one where performance and reliability need to be quantified and, in many cases,
guaranteed with Service Level Agreements (SLAs).

Combined with an increase in service providers, whose focus may not always be on broadcasting, the need to gain
greater insight into network characteristics in order to manage systems that guarantee viewers can watch what they
want, where they want, and how they want it is a business imperative.

Crucially, consumers do not care how content gets delivered to them. But they do expect a certain level of quality
and performance and will quickly move on if this is not delivered. Frustrated viewers will churn, turn off and cut into
your profit.

Satellite, cable, and telco operators are increasingly using OTT delivery to supplement and even replace traditional
media delivery methods, but monitoring doesn’t get any easier. To maintain high quality of experience for their
customers, operators need a way to monitor hundreds — sometimes thousands—of channels and signal points
without compromising real-time error detection. In most cases, the immense scale of their service offerings makes
continual visual monitoring of all streams impossible.

This White Paper argues that rapid changes in viewing habits and the sheer volume of content flowing across the
internet demands a comprehensive, agile and operationally sophisticated monitoring solution to match.

This is far more than a single product-oriented approach. This is a business philosophy in the
same way that moving to IP and cloud is less a technical decision than a strategic necessity
to building infrastructure on demand and driving new revenue fit for the future.
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Background - Where we have come from and where we are going to

Prior to IP, the industry’s workflows were largely unchanged since the 1950s. The shift from analog composite
carriage of video and audio signals to connections by Serial Digital Interface (SDI) beginning 1989 barely altered the
landscape. Content flowed in clear progression from production through playout to distribution, signals were carried
point-to-point over unidirectional links, monitoring was relatively simple to understand and manage.

Systems designed for monitoring analogue and SDI signals included oscilloscopes, waveform monitors and
vectorscopes were at hand in most technical areas of a TV station. An engineer would know, with a large degree of
certainty, that if one viewer was receiving a television signal than all the other viewers were too. Occasional
atmospheric conditions could cause signal fade resulting in some deterioration for a small number of viewers, but
generally speaking, the traditional one-to-many RF broadcast system has been, and continues to be, incredibly
reliable.

> It’s all about business agility, operational efficiency and the need to meet soaring consumer demand.

Broadcasting has traditionally relied on hardware solutions to distribute and process video due to the high-speed
data and low-latency requirements. Dedicated cables with point-to-point connectivity provided predictable
bandwidths and low latency but at the expense of scalability and flexibility. It's difficult to expand an SDI router
without redesigning large parts of the infrastructure resulting in quickly escalating costs.

Systems built on SDI began to hinder systems installation and business growth. Trying to change a facility’s purpose
involved physical uplift. Furthermore, the rigid nature of the infrastructure meant primary broadcast applications of
live production, playout, delivery and OTT were likely to be operated by different teams in different facilities. A
multiviewer operated by live production could not be operated by someone in QC or delivery. Siloed black boxes
performed siloed functions within siloed divisions.

T With viewers increasingly demanding to watch what they want, where they want and how they

g want, the versatility needed to be a successful and responsive broadcaster was sorely lacking.

—T

IP liberates this entire approach. The premise of IP is to consign the proprietary nature of black box development to
history. The movement began with a suite of standardized approaches such as SMPTE ST 2022-6 which mapped SDI
onto IP and SMPTE ST 2022-7 which defined Seamless Protection Switching for redundancy.

With SMPTE ST 2110, ratified in 2017, we finally get a standard designed from the ground up to
break apart video, audio and ancillary data, into separate elementary streams. This is done to ?$+

provide flexibility, allowing broadcasters to route and work on different streams independently.

Video carried over IP replaces arcane signal transport with an entirely new essence-based mechanism that frees the
media business from the chains of hardware and allows these essences to be routed and managed independently
inside the network fabric.

This has the additional benefit of providing a common ‘backbone’ for the facility. Instead of having to worry about
running the correct type of cables, connectors and signals to various locations, a unified infrastructure is used for all
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media workflows. Engineering personnel can easily configure and control network switches and routers remotely,
allowing them to work from wherever they are.

Finally, any format and any combination of audio, video and metadata can flow bidirectionally across a facility or
between facilities using the same protocols, the same switchers, the same common IT architectures.

Aside from monitoring the fundamentals of IP transport such as jitter and packet loss, ST 2110 requires the raw
stream (essence) of each component to be synchronized. You have to keep an eye on the Precision Time Protocol to
synchronize clocks in the network so everything stays in time and locked. Taking just one example, audio timing is
vital. For lip sync, of course, but imagine doing a live mix from The Oscars where audio from every mic in the
orchestra pit has to be in phased accurately or a sporting event where every camera has to be synchronized

As we move to production in the cloud and internet distribution, monitoring becomes even more of a
challenge. It is difficult, if not impossible, to take out a scope probe and interrogate a signal in a
remote datacenter, but the practical ability to look at a video, audio, or metadata signal with
traditional broadcast monitoring tools is painful to say the least. A new breed of CDN and internet

distribution technology is further complicating what was once a very simple distribution chain.

No longer can we rely on just monitoring video and audio signal levels, we have a massive new infrastructure to
observe, to understand, and to diagnose. This is further complicated when the distribution network may consist of
multiple vendors, all convinced the signal is “good leaving me”. In the event of a delivery failure then they can’t all
be right and a better and more agile method of monitoring is needed.

Effectively monitoring a steadily increasing number of channels at a centralized operations center is critical to the
success of OTT services. These OTT platforms must process and deliver multiple video formats to different display
devices, different screen sizes and resolutions, at different bit rates, increasing the quantity and complexity of
monitoring.

As the number of channels for OTT delivery continues to grow, monitoring these channels in a highly automated way
has become paramount to ensuring a good Quality of Experience for the viewer. To deliver QoE that’s as good as
linear TV broadcasts, the entire system—from ingest to multi-bitrate encoding to delivery to CDON— must be
monitored continuously.

The move to cloud and OTT enables service providers to deploy a much more dynamic
infrastructure, one that can scale on demand as viewing surges during peak time, one
that enables the launch of event-specific and time limited channels, one that enables
infrastructure to be built on the fly.

The business advantages are great and multi-faceted but taking full advantage requires a wholesale change in
monitoring.
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Business Changes — The migration to IP as business strategy

The transition to IP has been widely and rightly heralded as a game-changer for the broadcast industry. The technical
work for which SMPTE and organisations including the VSF, EBU and AMWA have been awarded a Technical Emmy is
well deserved.

But we have not reached the end game. In fact, the operational changes that IP workflows offer media companies
have barely been scratched. IP has been accepted as a technical overhaul of the solid but inflexible infrastructure of
SDI but what it has actually done is flipped on its head the whole concept of workflow.

When media organisations have moved systems to software and solutions can be deployed in
the cloud or on common of the shelf (COTS) hardware it can start to introduce the operational
flexibility that will pay dividends.

Today, there is too much friction impeding businesses from realising the promise of IP. With

IP, broadcasters should be able to do anything they want. Rather than pushing work linearly from source to
consumption, IP enables dynamic systems architected to perform one function one day and a different or multiple
functions the next. IP is no longer just a technology revolution. The industry is now at a turning point where it can
capitalise on the workflow revolution.

Traditionally, broadcast infrastructures have been built to meet peak demand and this is one of the reasons they are
so expensive and rigid. To truly benefit from COTS infrastructures, broadcasters must employ dynamic systems.
Through virtualization, servers can be spun up or deleted as and when required.

The hardware restrictions of the past have been removed by the software and COTS solutions now available. Flexible
and scalable infrastructures are achievable giving broadcasters unprecedented choice.

With the emergence of the cloud into the media production and delivery space, the broadcast and
<I media industry must embrace an entirely new approach to acquiring and deploying technology.
O Large capital expenditures (CapEx) are increasingly being replaced by operating expense (OpEx)
budgets that are more flexible and aligned with the operational requirements of broadcast facilities.

High performance computing and ISP grade ethernet switches have all contributed to making IT work for
broadcasters. However, another revolution is taking place - the adoption of flexible and floating software licenses
and the business models that finally allow broadcasters to maximize asset utilization.
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Deeper Dive - IP Monitoring Applications

Focus on Live Production

Of all the applications in a broadcast facility, none are more demanding technically and operationally than live
production.
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Overview of typical remote live production workflow

combination of local cameras and external feeds arriving by either satellite or fiber. In most cases the feeds are

decoded back to baseband (uncompressed) but in some remote production applications some feeds arrive as J2K

encoded (compressed) and remain compressed within the production facility. Then there are the core functions of

replay, graphics and the production switcher. On the far right we see the various different rooms and operator

positions where the cameras, feeds, replay and production elements are monitored.

Each operational position is equipped with a monitor wall consisting of multiple displays each showing a mosaic
consisting of multiple videos sources, clocks, timers, under monitor displays and tally indicators. Pictured at the
center of the figure is the Multi-View processor which receives all of the signals and creates multi-view outputs to
feed the monitor wall displays.

> Challenges of Multi-View Monitoring in Live Production

Scale| The sheer number of uncompressed inputs and outputs within a live production requires very high
bandwidth to allow the multiviewer to handle, in the example pictured above there are over 256 inputs displayed on
32 independent multi-view screens. In remote production applications such as cloud-based live production where
the operators themselves are not in a common gallery workspace and instead working remotely — often from home
— each operator receives their own multi-view screens significantly increasing the number of multiviewer mosaics
required.

Latency| The speed in which the data must be processed in the multiviewer in order to =
offer the 60 millisecond latency that is critical in live production.
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Quality| Scale and low latency must be achieved while not scarifying the image quality when scaling HD and UHD
images for the multi-view display.

Integration| Must integrate seamlessly with tally and broadcast control systems to handle dynamic nature of a
typical live production.

Until recently, the only option to handle these performance requirements was for the multiviewer to be based on
dedicated, broadcast specific hardware. Now, software based multi-viewing of compressed and uncompressed
signals is a reality.

Focus on Playout

The playout application has many of the same challenges of live production. The main differences are the need to
support more different compressed and uncompressed formats and the need to probe the various signals to detect
signal faults.
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Workflow of a typical playout facility

A playout facility typically includes a combination of compressed and uncompressed signals which need to be
monitored by operators managing the channels. In the facility illustrated above the playout area integrates a
combination of pre-recorded material and live content originating on remote feeds or from the control room of local
studios. The uncompressed is represented by the blue arrows.

Once encoded for delivery we enter the compressed world represented here by the green arrows and OTT
ABR/HLS/Dash feeds represented by purple arrows. The software probing, monitoring and multiviewing solution is
represented above with typical high-density display layouts and integration with third party network management
systems (NMS).
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> Software Playout Solution

Below is an illustration of the functionality provided by a software solution for probing, and multviewing within the
playout application. The ability to work with both uncompressed and compressed formats provides the greatest
flexibility in handling the most complex workflows.
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A software solution for probing and multviewing within the playout application

In addition, the software solution offers both the probing and multiviewing function within the same solution which
provides simplified workflows for the operators.

Finally, the software’s robust and open API structure allows deep integration with third
party network management systems and broadcast control systems to be easily configured
and provide you with the critical information you need to operate and manage the facility.
All within a 100% software, 100% COTS and cloud solutions.

The software-defined solution provides a complete probing and monitoring application
tool for all the transmission layers starting from the ST 2110/ST 2022-6 uncompressed;
MPEG-TS compressed; and OTT streams all the way down to the encoded video content

and its quality.
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Focus on OTT

While operators can leverage OTT delivery to introduce new services, extend their reach, and boost their revenues,
they also face challenges in monitoring as they launch, maintain, or scale those services.
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Monitoring Software Functionality in OTT

OTT delivery is built on a complicated processing infrastructure with many moving parts. The distributed
infrastructure supporting the end-to-end delivery chain often includes third-party systems and solutions. Scaling of
resources for short-term events poses further challenges, including management of associated peaks in monitoring
requirements.

.. The capability to encode with Adaptive Bit Rates (ABR) means the operator can send more than
::::::SEEE:_ one variant of the stream to optimise the user experience. This means monitoring, detection,
srererLea’ and alarms all along the OTT delivery chain, from the camera to the consumer’s TV, tablet, or

smartphone.

Broadcasters need monitoring tools that are error free, lossless and secure. They need a solution to probe deeply
into everything coming into the facility. The system should monitor for ETSI TR 101 290 Priority 1,2 and 3 compliance

via user-determined properties like video freeze, black video, audio silence, audio levels, color space, resolution
change, service bitrate and PMT structure.

> The Unique OTT Challenge

Because it often involves different formats and streams, various CDN and cloud vendors, and even multiple
workflows within a single operation, each OTT implementation is unique, with unique monitoring requirements. No
two deployments should command the same monitoring solution. In addition to which, there is the perennial
challenge of keeping costs low and service quality high.
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Cloud-based monitoring is extremely efficient as it works like a virtual machine that can be moved to any place
within a particular network. Media organizations want a robust and flexible software-based probe that can
economically manage a variety of signals in a highly secure way.

Attributes include:

Global support for transport standards - The platform should provide a complete monitoring and multiviewing
solution for OTT platforms including HTTP Live Streaming (HLS), Microsoft Smooth Streaming, MPEG-DASH and
CMAF.

Hybrid support - Combining the traditional MPEG-TS support with the unique monitoring requirements of OTT,
including the ability to decrypt and decode the content in the secure zone.

Operation in the cloud or on premise - including video monitoring at CDN datacenters and at edge locations.

Complete ETR-101-290 compliance - monitoring with a rich variety of parameters that include video freeze, black
video, audio silence, audio levels, color space, resolution change, service bitrate, packet latency, jitter, and packet
loss.
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IP Monitoring - Bringing Back Control

One option for operators is to monitor the video signal across many different points, but this approach can rapidly
soar in expense, particularly as the channel count grows. In conventional monitoring deployments, the cost of
licenses and compute power for full-time monitoring would place a ceiling on the number of points that could be

monitored.

Traditional multiviewer-based monitoring could never handle the amount of channels and monitoring points
managed by a single OTT infrastructure today. Whenever video or data is manipulated, whether it's being moved
between facilities or run through a process such as encoding or transcoding, error detection is essential. But if your
operator receives an alarm and can quickly identify where the source or how to solve it, everything can get out of

control.
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OTT workflow possible failure points

Fortunately, help is at hand. As operational workflows across the media industry have evolved to resemble true IP or
IT workflows, the presence of errors across the delivery chain can be determined with sophisticated software
solutions that minimize the need for human intervention.

The fact is that operators don’t need to look at each and every stream all the time. They just need to make sure all
streams are being probed and monitored and that problematic streams are automatically brought to their attention.

If broadcasters and master control suites are to keep up with this massive quantity of channels, they have to find
high-density probing and multiviewing solutions that are both reliable and cost-effective. The latter is most
important to effectively monetize OTT for VOD assets. That’s why many media organizations have implemented
some type of ‘Monitoring By Exception’, that is, quickly identifying a problem in a specific channel among thousands

of channels in a video distribution service.

Using thresholds set by the operator or triggered by an API command from external devices monitoring the overall
ecosystem, the monitoring software should automatically ensure optimal monitoring of all streams at all times and

full visualization of errors whenever there is an alarm.
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OTT is a flexible delivery mechanism, and this characteristic brings both opportunity and
challenges. Handling a large number of revenue-critical live feeds is an obvious challenge, and the
issue of scale is compounded for operators that need to monitor numerous channels with feeds in
a variety of bitrates. Scaling of resources for short-term events poses further challenges, including
management of associated peaks in monitoring requirements.

To ensure exceptional quality of experience for the consumer in spite of all these challenges, operators need to
establish monitoring, detecting, and alarming all along the OTT delivery chain, from the camera to the consumer’s
TV, tablet, or smartphone.

Error detection is essential whenever video or data is manipulated, whether it's being moved between facilities or
run through a process such as encoding or transcoding. This is where Adaptive Monitoring can take over, allocating
resources where they are needed and reducing the level of monitoring and analysis when they don’t to save cost.

Adaptive Monitoring — Freedom to Scale

In conventional monitoring deployments, the cost of licenses and compute power for full-time monitoring would
place a ceiling on the number of points that could be monitored. But with Adaptive Monitoring, operators can mix
and match different monitoring modes.

Instead of dedicating 100% of CPU power for full monitoring at one point, they can opt for light or extra-light
monitoring and use a fraction of the resources. They have the agility to balance CPU resources

against their need to monitor streams in real time. With the freedom to implement different

monitoring modes within a single deployment, operators can take advantage of automated and

adaptive resource allocation to get the most out of their available server resources. The result

is a system that matches the cost of monitoring to the value of the content at that particular

node in the delivery system, minimizing costs while maximizing the breadth and depth of

monitoring.

Here’s how it works.

The system will monitor all the transmission layers starting from the TS packet header all the way down to the
encoded video content and quality. It should be capable of monitoring thousands of audio and video signals and of
creating a visual mosaic with data overlay. This gives the operator a strong tool for error detection and alerting. The
mosaic can include HD and UHD video streams, encoded and transmitted as ST 2110 and standard H.264/H.265
SPTS, which enables remote monitoring, mobile device access and a variety of installation possibilities.

Adaptive Monitoring allows the solution to monitor in any of three operating modes—full monitoring, light
monitoring, and extra-light monitoring—on a per-input-source basis. Using thresholds set by the operator within the
software or triggered by an APl connecting the system to external devices monitoring the overall ecosystem, the
system automatically adapts to ensure optimal monitoring of all streams at all times.
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In full monitoring mode, the input source is fully decoded and can be displayed in real time in a tile of the
multiviewer’s mosaic output while being continually probed, analysed, and alarmed for errors. This mode could used
to keep an eye on premium or popular channels, or to provide primary source monitoring for all channels. This is
also the mode used to monitor problematic channels and nodes. Each and every frame of the video is decoded to

create a smooth and continuous picture and full analysis, requiring a great deal of CPU resources. When a problem
occurs at the channel’s source, operators can take quick corrective action to rectify the cause. In many cases the
monitoring system can probe primary and backup sources and cause automatic failover systems to act, remedying
issues before the operator even notices the fault.

However, many aspects of monitoring simply do not require realtime video display and full-time decoding isn’t
necessary. Downstream signal nodes, such as ones in multiple CDNs or cable delivery systems, each serve a fraction
of the audience and cannot support the same level of monitoring effort and cost given to the channel’s source. The
ability to rectify a problem in these parts of the distribution chain is also much slower than the channel source as the
operator seldom has direct control over the underlying infrastructure and must engage the service provider instead.
As a result, real time monitoring is a wasteful use of resources, and the operator should only be informed on

exceptions.

In this case the operator might opt for ‘light’ or ‘extra-light’ Full
monitoring and use a fraction of the resources. In these modes, Regular
the input source is continually probed and analyzed for errors, but U?;‘;“Jare

video is not fully decoded and cannot be displayed in real time in a
tile of the mosaic output.

Operators can keep their eyes on the most important live streams,

. . . . Light
knowing that other streams are being continuously monitored for 9
any issues. The rule is ‘monitoring by exception’. If one of those Extra-Light
02
video streams violates predetermined thresholds, it can be Hardware
Usage

immediately decoded and routed, along with associated metadata,
to the platform’s integrated multiviewer mosaic for closer inspection and troubleshooting.

While Adaptive Monitoring is invaluable in optimizing monitoring using on-premises hardware, it
yields even greater benefits for cloud-based operations.

The ability to dynamically change utilization of instances based on need at any given time, can dramatically reduce
the operational costs of cloud processing. Moving away from physical hardware, operators no longer need to scale
their equipment and infrastructure to support maximum channel capacity—or leave hardware unused during non-
peak times. The combination of Adaptive Monitoring and cloud-based processing resources allows operators to
move toward a more economical pay-per-use model in which they can scale instances to match their need.

Whether processing takes place on-premises or in the cloud, Adaptive Monitoring ensures that if the system detects
a problem on a channel, that channel is automatically switched to full monitoring mode. The dynamic nature of this
model makes this an ideal solution for the many operators that need efficient high-density probing and monitoring
of OTT channels without compromise.
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With the freedom to implement different monitoring modes within a single deployment, operators can take
advantage of automated and adaptive resource allocation to get the most out of their available server resources -
without sacrificing error detection.

When operators begin to use Adaptive Monitoring, they see an immediate impact on CPU usage. Instead of
dedicating 100% of CPU power for full monitoring at one point, operators have the agility to balance CPU resources
against their need to monitor streams in real time.

If the content’s value doesn’t dictate the need to monitor it thoroughly, the user might be willing to trade off full
real-time monitoring for a more sample-based monitoring, at a reduced frequency in exchange for increased channel
/ format at the same CPU price.

The power of this approach enables operators to address the complexity of OTT delivery
chains and to take on both the technical and economic challenges of monitoring at scale.

Monitoring As Traffic Cop

Some have likened multichannel video monitoring to a traffic cop, who watches over a particular street and
warns those who are speeding. But they don’t make changes to the negligent person’s actions, they simply
issue a warning (if you are lucky). The amount of media consumed over OTT is growing at a staggering pace,
and people’s viewing habits are rapidly moving towards a unified multiscreen experience. These rapid changes
demand a strong comprehensive monitoring solution that takes care of all the aspects in the OTT chain and
makes it easy for people at various levels in broadcast operations to monitor the entire system.

The good news is that, with a software-defined monitoring platform, users have choices that will can save
compute resources and increase the number of channels they have capacity for. The success of their technical
operations and business model depends on being able to cost-effectively maintain Quality of Experience at
scale. Virtualized monitoring also allows video analysis in geo-restricted streams and regions as well as
dynamically scaling up monitoring, particularly with server-side ad insertions.

Users can have software-defined monitoring systems in the cloud as well as on-premises and they can work
together as a virtual overarching monitoring infrastructure. To the user it looks like one big system.

There can be one Penalty Box and any system (cloud or on-prem) can throw a channel into the Penalty Box if
there is an issue. The Penalty Box can be a source in the cloud or on the ground. Light and Extra Light modes
are ideal for those using the cloud for monitoring, as it can save users money on usage. Once the Penalty Box
goes off, the channel is put into full monitoring mode immediately.
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New Business and Operational Approach to Monitoring

No-one builds out an IP based facility or transforms their production and distribution base to
operate in the cloud without banking on the economic benefits that ensue. But there’s no sense
trying to capitalize on dynamic business opportunities if the business model of your infrastructure
doesn’t follow suit. A fixed price capital intensive rigid hardware model will put brakes on agility
and waste resources.

Thanks to the processing speed and data throughput of COTS hardware customers now have the technology they
need to manage media across their entire organization. Software running on a common platform provides a whole
host of functionality to further improve resource utilization.

Building on this, flexible software licenses are now ready to enable or disable functionality % @
within a single software distribution. These licenses further improve flexibility as they can be LR)
purchased on a pay-as-you-go basis.

There should be an operational and business model that allows media organizations to take advantage of this multi-
functional architecture in a highly elastic way. Broadcasters want the freedom to allocate their licenses not only
where and when, but for whatever product, feature and function they desire, maximizing flexibility

This ability to move quickly from application to application can be described as ‘zero-friction’.

Asset utilisation is notoriously low in the broadcast industry. The industry talks about sweating its assets, to make
the most of the hefty capital outlay and an eventual return on investment yet 60-70% of the time an asset sits in a
rack unused. The same is also true for cumbersome and convoluted licensing practices that require specific licenses
for each feature. For example, a customer may have to purchase UHD licenses that only get used for an occasional
project. It's an extremely expensive and highly inefficient model, especially when there is an alternative at hand.

Imagine an OpEx model where the broadcaster only pays for the time its products are in use. As a production facility
in London comes offline, for example, its product licences can be switched off or reassigned to its OTT or playout
division anywhere around the world without incurring any penalty for doing so.

A zero-friction business model allows for product deployment wherever and whenever it is required, in turn
rocketing asset utilisation up to 80 and 90 per cent.

This prepares media organisations for flexibility of production at scale.

- Master Distributor USA
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Bringing everything to a single point in terms of monitoring and multiviewing has several advantages beyond
operational flexibility. With one instance of software you can distribute your training and support costs across the
entire application base of the product. You have licensing that offers the flexibility of deploying on physical premises
or in the cloud. You can move your licences around from instance to instance as demand requires. In addition, to
which, all formats can be accommodated whether compressed or uncompressed.

Flexible licensing gives operators the agility to leverage the software anywhere, anytime, for as long as they want for
multiple applications. Operators need only buy the licenses they need, and ensure they use them to their fullest
capacity. They can plan to launch thousands of channels in the OTT environment and cater for even more expansion
down the road. Broadcasters must have zero-friction capability in order to yield a far greater return on asset
utilization.

This methodology has implications far beyond monitoring or multiviewing. Zero-friction is a profound reshaping of the
entire operational and business model for media. This will be the only way the media industry will acquire and use
technology in the future.

Monitoring OTT - The new challenges monitoring ‘all IP” brings

IP networks have become mission-critical to just about every broadcaster's business but monitoring the quality of
the signals into, around and leaving the facility has become exponentially more complex.

Understanding the value in leveraging the public internet to spin up and provide full-featured bidirectional services,
operators are deploying new OTT channels in significant numbers. In most cases, the immense scale of operator
service offerings makes continual visual monitoring of all streams impossible.

To maintain high quality of experience for their customers, operators need a way to efficiently monitor hundreds—
sometimes thousands—of channels without compromising real-time error detection.

Performing automated analysis of video and data on thousands of signals while keeping costs down requires
sophisticated Adaptive Monitoring.

Media organisations can further capitalise on the groundwork laid by IP with the operational and business agility of a
zero-friction model with profound implications for resource utility and continually agile response to changing
consumer demand.

- Master Distributor USA
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