must submit their Pricing
Pages with their submitted
bid prior to the scheduled
bid opening date. Vendor
should type or
electronically enter the
information into the
Pricing Pages through
wvOASIS, if available, or as
an electronic document.
Vendors can download the
electronic copy of the
Pricing Pages from the
wvOASIS Vendor Self-
Service website. If
respondign with a paper
bid, Vendors should
download and/or print the
assembled CRFQ
document (with the
highest version number)
from wvOASIS and insert
their unit price and the
total price for each line
item.

6.3

Vendor should include
with their bid a copy of
any Hardware/Software
Terms and Conditions that
the State of West Virginia
or the Agency will have to
agree or accept as a part
of this solicitation. This
information will be
required before Purchase
Order is issued. Any
product brochures to
support vendor's product
should be submitted with
vendor's bid response.
These brochures and any
supporting documentation
may be required before
award of contract.

Understood




6.4

All shipping and handling
cost must be included in
the price of equipment

Understood

6 Payment

6.1

Payment: Vender shall
accept payment in
accordance with the
payment procedures of
the State of West Virginia.

Understood

7 Delivery and Returns

7.1

Shipment and Delivery:
Vender shall ship the
Contract Items
immediately after being
awareded this Contract
and receiving a purchase

order or notice to proceed.

Vendor shall deliver the
Contract Items within 30
working days after
receiving a purchase order
or notice to proceed.
Contract items must be
delivered to Agencey at:
West Virginia Public
Broadcasting 124
Industrial Park Road
Beaver, WV 25813

Understood

7.2

Late Delivery: The Agency
placing the order under
this Contract must be
notified in writing if the
shipment of the Contract
Items will be delayed for
any reason. Any delay in
delivery that could cause
harm to an Agency will be
grounds for cancellation of

Understood




the Contract, and/or
obtaining the Contract
Items from a third party.
Any Agency seeking to
obtain the Contract Items
from a third party under
this provision must first
obtain approval of the
Purchasing Division.

7.3

Delivery Payment/Risk of
Loss: Vender shall deliver
the Contract Items F.O.B.
destination to the
Agency's location.

Understood

7.4

Return of Unacceptable
Items: If the Agency
deems the Contract ltems
to be unacceptable, the
Contract Items shall be
returned to the Vendor at
the Vendor's expense and
with no restocking charge.
Vendor shall either make
arrangements for the
return within five (5) days
of being notified that
items are unacceptable, or
permit the Agency to
arrange for the retun and
reimburse Agency for
delivery expenses. If the
orginal packaging cannot
be utilized for the return,
Vendor will supply the
Agency with appropriate
return packaging upon
request. All returns of
unacceptable items shall
be F.0.B. the Agency's
location. The returned
product shall either be
replaced, or the Agency
shall receive a full credit or
refund for the purchase
price, at the Agency's
discretion.

Understood




7.5

Return Due to Agency
Error: Items ordered in
error by the Agency will be
returned for credit within
30 days of receipt, F.O.B.
Vendor's location. Vendor
shall not charge a
restocking fee if returned
products are in resalable
condition. Items shall be
deemed to be in a
resalable condition if they
are unused and in the
original packaging. Any
restocking fee for items
not in a resalable
condition shall be the
lower of teh Vendor's
customary restocking fee
or 5% of the total invoiced
value of the returned
items.

Understood

8 Vender Default

8.1

The following shall be
considered a vendor
default under this
Contract.

Understood

8.1.1

Failure to provide Contract
Items in accordance with
the requirements
contained herein.

Understood

8.1.2

Failure to comply with
other specifictions and
requirements contained
herein.

Understood

8.1.3

Failure to comply with any
laws, rules, and ordinances
applicable to the Contract
Services provided under
this Contract.

Understood




8.14

Failure to remedy deficient
performace upon request.

Understood

8.2

The following remedies
shall be available to the
Agency upon default.

Understood

8.2.1

Immediate cancellation of
the contract

Understood

8.2.2

Immediate cancellation of
one or more release
orders issued under this
Contract

Understood

8.2.3

Any other remedies
available in law or equity.

Understood
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1. Solution Overview

The Harmonic Spectrum™ family of video servers is the most widely adopted in the world. Since
its launch in 2000, well over 50,000 channels of ingest / playout capability have shipped. Staff
at West Virginia Public Broadcasting are familiar with the Spectrum server’s features reliability
given that the currently-installed system is Spectrum, and we are pleased to propose the latest
release of this highly successful product for your application.

The proposed media server system is composed of:

Primary Server: One Spectrum MediaCenter™ server configured with 12 x 4TB HDDs providing a
usable capacity of 32 TB or about 2000 hours of storage at the 25Mbps LGOP file format defined
in WVPB’s RFP/ The MediaCenter is configured with dual 10GigE copper connections for transfer
of media files on to or off of the server. Housed in a 2RU chassis, MediaCenter combines storage
and file management in a compact footprint that boasts dual power supplies and can support up
to 20 input / output channels (as-poposed 1/0 described below). The MediaCenter also provides
dual SAS interfaces allowing for additional storage, such as a MediaStore 7200 series expansion
chassis, to be added at any future time.

Our server configuration can also support an on-board graphics capability which delivers true
channel-in-a-box capabilities that can reduce the complexity of your broadcast chain by allowing
up to four graphics layers on each output channel. Please Note: Since a graphics overlay
capability is not included as a requirement in your RFQ, we have identified this feature (and
training for same) as OPTIONS in our response.

I/0 Ports: 2) SpectrumX™ /0 modules each providing 4) HD/SDI ports for a total of 8) 1/0 ports
are proposed for the MediaCenter server. Each channel can be configured as either input or
output. For purposes of this proposal, we have assumed that these ports are configured as 4
ingest ports and 3 (primary service) output ports, although that configuration can be changed
over time.

OPTIONAL Backup Server: 1) SpectrumX module operating in standalone mode is also included to
support a main and backup capability. This Spectrum X module’s 1/0 capacity is identical to the
two that are nominally supporting primary workflows (4 HD/SDI ports) PLUS it is configured with
on-board storage capacity of 550 hours of storage of 25Mbps content. This server and associated
automation support (JILL PLEASE CONFIRM) is included for your consideration to support parallel
ingest, or main/backup playout of the primary services.

System Manager: our proposal includes and Updated System Manager installation including
replacement server, display and keyboard.

Harmonic On site Commissioning. Once the Harmonic equipment is physically installed at the
site, Harmonic Field Service personnel will power up and configure the Harmonic equipment and
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perform functional verification testing. Our proposal includes 2 days of on site Field Service
activity. Additional details are described in the attached document Harmonic SCTC-2-US.pdf
(System Checkout, Test and Commissioning Service Description)

As-proposed, the server system is configured for HD/SDI input and output but the system
hardware is ready today to support the all-IP signal paths toward which the video industry is
heading. SMPTE 2022-6 is already supported on these products and support for SMPTE 2110 and
2022-7 is on the product development roadmap. The system can be migrated with a simple
license upgrade. The server will support a mix of SDI and IP input/output so WVPB can transition
over time and operate both SDI and IP signal flows in parallel on the new system.

Our proposal includes an offer of price reductions for trade-in of your current Harmonic system
components including your current Media Server with its 1000-, 3000- and 4000-Series
MediaPorts.

We invite you to come see these products at the NAB show at the Las Vegas Convention Center,
April 9-12, 2018.

2. Detailed Description

From the established market leader in video server and storage technologies, Harmonic’s
Spectrum™X media server family provides the ideal platform for producers and television
professionals to streamline their operation and implement file-based workflows. Spectrum X
servers are used by broadcasters worldwide to support efficient tapeless television operations,
while ensuring maximum reliability and flexibility. Broadcasters of all sizes have deployed
Spectrum X systems to achieve a range of objectives including migration from SD to HD, moving
from tape to tapeless workflows, expansion of multichannel operations and simplifying playout
operations with channel in a box solutions that integrates discrete branding and switching
functionality.

By combining expertise in broadcast media technologies with the best practices of information
technology, SpectrumX delivers cost-effective, open and flexible media servers that meet the
demanding requirements of broadcast environments. The Spectrum family of servers has been so
successful in part because of its open architecture and the ease of integration with control
applications. The Spectrum video server proposed herein by is the most widely used video server
family in the world with an established track record of supporting mission critical on-air video
services. Control APIs have been written to by virtually all transmission and production control
applications available in the market.

Ecosystems Benefits & Unique Differentiators

The Spectrum media server system is designed around a modular architecture that allows for
maximum configuration flexibility and adaptability to future changes. Every system can be
precisely tailored to each customer’s unique requirements, and new channels, more storage —
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even more system bandwidth — can be added at any time. In many cases, these upgrades and
additions can be performed on a system without taking it off the air.

The highly scalable Spectrum X system is ideal for a wide range of applications, including:

e Transmission, live studio production and news production

= Small facilities requiring just a few channels to the largest transmission and production
environments

= International broadcasters with multiple language requirements

= CIAB workflows

Spectrum X server flexibility starts with the broadest support for multiple video formats and file
wrappers. Users can choose the components that match their requirements, rather than having
to adjust to a limited selection of video formats. In addition to broad media format support,
MPEG, DV, AVC, 3G, UHD etc., Spectrum X servers support a wide range of powerful media
processing features needed across many different types of facilities, including:

= Back-to-back playback of clips of different formats

» Playback of SD and HD clips on the same timeline

= Available up/down/cross conversion

= Up to 96 channels of audio per video clip, and API-based track stacking for multi-language
applications

= Aspect ratio signaling to downstream equipment

e Full VBI and VANC support

* On-board subtitle insertion

= Internal Master Control Switcher

« Built In Branding

» Audio Language Manipulation

= Video-over-IP input and output

« UHD playback with branding and live source switching and cross conversion between HD and
UHD.

Spectrum X is built on standard off the shelf hardware and based on a unique real-time Linux
operating system. As all features are based on software licenses keys, customers can add
features and functionality as the business needs grow and change. Being software based allows
Harmonic to adapt and add codecs and workflows as the market needs also change.

Spectrum X servers are built on years of un-paralleled reliability, designed for 24/7 365-day
operation. Dual hot swappable components and intelligent software RAID bring near 99.999%
uptime.
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Spectrum X modules details

Spectrum X servers can be supplied in several variants ranging from a simple 1/0 module (MIP-
9000) for interface to other Spectrum family server components that supply storage, control and
file system management to a fully self-contained version with on-board storage and graphics
capability. Features are turned up using a simple software licensing scheme so the physical
SpectrumX hardware can be repurposed over time into any of the variants to support changing
demands. This approach allows Harmonic to design the most cost effective and flexible solution
for the customer. All Spectrum X systems use identical software, I/0 connectivity, and control
options. The models mainly differ in their scalability, storage and on-board graphics capacity.

Spectrum X detailed port diagram

Whether in standalone or MIP-9000 port mode the connectivity and I/0 is as shown
below. Either one or two SDI cards are available and provide the following connectivity.

s " 55005550 L L LT R T Oa—"

° @
coutB«——+% 8888868888 BBBBBBEBY courBe 2
LTO AESIN Ae—»{2 O N U WN = 0N oo s wn = LTGABSINA——»
LTQ AESIN Bl—>§ LTQ AESIN Bs—»Q
RS422x6 =—»§ RS422x6 =—»§
GPIOXx8 »=——pid GPIOx8 »=—p@

Spectrum X- Port connectivity

L NVIAdI
CNVYIAdI

Spectrum ™X MediaCenter(Proposed for the WVPB’s application)

Spectrum X MediaCenter builds on the Spectrum X modules by adding increased scalability. The
MediaCenter is a 2RU unit with internal storage and CPU. The MIP-9000 servers, (Spectrum X
units without drives), are then added externally to support scaling up to 20 record or playout

channels. External storage expansion options are now available to increase the flexibility of the
MediaCenter.
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Spectrum X™ 1/0 Interfaces

Spectrum X modules are equipped with a wide range of interfaces for connecting to and being
controlled by external equipment. These connections include Ethernet network, SD/HD SDI,
GPIO, audio voice over, timecode and reference.

Network Interfaces
Spectrum X MediaCenters support two 1GbE network interfaces for command and control
as well as two 10GbE connections for file system access via CIFS, AFP and FTP. The 10GbE
connections are available in copper or fibre variants. Additionally, each MediaCenter has
ten private Ethernet ports for connection to the external Spectrum X MediaPorts (MIP-
9000).

SDI Interfaces
Each Spectrum X SDI card contains eight mini DIN connectors. In standard mode, each card
is two independent channels; the first four are for channel A, the second four for channel
B. The designation of these connectors depends on the licensed features and workflow
requirements.

GPIO
The optional breakout cable can also supply up to eight GPIO’s that can be divided up
between the two channels on each SDI card. Uses range from simple player control to
control of the onboard graphics and switcher.

Reference

The simple version of the breakout cable includes a full-sized BNC for supplying
reference Black and Burst to each card. It is recommended that VITC be included on the
signal for full frame accurate API player control.
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Timecode
The simple version of the breakout cable also includes four full-sized BNC connectors. In
simple playout and/or record these support LTC in and LTC out for each channel on the
SDI card.

Audio Voice Over
The simple version of the breakout cable also includes four full-sized BNC connectors.
When using the onboard graphics with “Live Voice Over”, these support AES audio input,
one BNC for each channel on the SDI card.

Serial RS422
The optional breakout cable can include either one or six RS422 control inputs. RS422
will be required for control by legacy automation systems that do not use the API.
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3. Service and Support

Harmonic hardware products such as those contained in the proposal, are provided with a one
year warranty, terms of which are described in the attached file Harmonic Warranty
Statement Dec2016.pdf

Service Level Agreements:

Harmonic Customer Care Service Level Agreements raise the bar for world-class service and
support. Designed to provide a consistently superior service and support experience, the plans
encompass all Harmonic products and technologies, delivering peace of mind by ensuring the
ongoing performance of your Harmonic video infrastructure systems. Harmonic SLAs are
centered on the exacting requirements of content creators, broadcasters and service providers.
They are available in two pre-bundled levels: Standard and Premium. Certain support
parameters, such as RMA turnaround times, are customizable, allowing the plans to cover a wide
spectrum of support needs for all system environments and customer requirements.

Customer Care SLA Highlights

SLA current Plan Comparison

Premium Plan
24/7/365

Standard Plan
Mon — Fri, 8am — 5pm

TAC Support

Severity 1: 24/7/365 All severity levels

Standard: 3-day
Option: Next-day

Standard: 5-day
Options: 3-day, next-day

RMA Turnaround

Available, not included Severity 1: Limited on-site

Additional SCTC pricing On-site field support Option: TAMand lead field
applies engineer (additional charges)

Included unless separately mal—iir‘{ﬁeﬁggc%\gnd Included unless separately

priced feature releases priced

Please also see additional information included with the RFP response:

Datasheet- OneCare SLA.pdf
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4. About Harmonic

Harmonic (NASDAQ: HLIT) is headquartered in San Jose, California, with R&D, sales and support
centers worldwide. The company’s customers, including each of the top 20 Fortune 2000 media
companies, choose Harmonic to enable their video delivery services in virtually every country.

Harmonic has over 1300 employees in locations around the globe, including over 450 dedicated

to R&D activities. With annual revenue of over $358 million in 2017, Harmonic is the largest
pure-play video infrastructure company in the world and our exclusive focus on video has
established us as the right choice for these customers:
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5. Industry Recognition

Harmonic holds over 50 technology patents in the United States and other countries, and has
won numerous industry awards. Recent awards include:

2017 Streaming Media Readers’ Choice Award: Best Video Optimization Solution - EyeQ
Content-Aware Video Compression

2017 BTR Diamond Technology Reviews Winner: Best Video Processing Solution - EyeQ
Content-Aware Video Compression

2017 SCTE 2017 Technology Innovation Awards: Best Digital Processing Solution - EyeQ
Content-Aware Video Compression

The Connies 2017 Award: Video Technology Hero - Harmonic Cloud-Native VOS Cloud and
VOS 360

Cablefax 2017 Tech Awards: Best Cloud Solution - VOS Cloud & VOS 360

2016 TV Technology Product Innovation Award

Fierce Innovation Award 2016 - Telecom Edition Winner

TVB Awards 2016 - Multiplatform Production & Delivery for the NASA UHD TV

2016 Cable Spotlight Product of the Year

2016 BTR Diamond Technology Reviews: VOS 360, VOS Cloud and ViBE 4K

2016 TVB Europe Best of Show: VOS 360 Cloud Media Processing Service

2016 IABM Award for Design & Innovation: VOS 360 Cloud Media Processing Service

2016 Videonet Connected TV Video Technology Hero Award

2015 CSI Awards Best Satellite Contribution/Distribution/Transmission Solution Ellipse 3202
Contribution Encoder

2015 CSI Awards Best Cloud/Virtualization Innovation Highly Commended: VOS Virtualized
Media Processing Platform

2015 IABM Design & Innovation Award Playout & Delivery Systems: Spectrum X Advanced
Media Server System

2015 Broadband Technology Report, 4 Diamond Rating: Electra X Advanced Media Processor
2015 Broadband Technology Report, 4 Diamond Rating ProView 7100 Integrated Receiver-
Decoder

2015 Broadband Technology Report, 3 Diamond Rating: Ellipse 3202 Contribution Encoder
2015 Videonet Connected TV Award for Outstanding Achievement in TV: Harmonic IP Video
to All Screens Solution

2015 Videonet Connected TV Award Multiscreen & Streaming Prize: Harmonic IP Video to
All Screens Solution

2015 Videonet Connected TV Video Technology Hero Award: VOS Virtualized Media
Processing Platform

2015 Cable Spotlight Product of the Year: Electra X Advanced Media Processor

2015 Cable Spotlight Product of the Year: NSG Exo Distributed CCAP System

SCTE 2015 Technology Innovation Award Best Broadband Network Transmission Solution
Runner Up: NSG Exo Distributed CCAP System

2015 TV Technology Best of Show (NAB): Spectrum X

2015 CIO Review 20 Most Promising Media & Entertainment Technology Solution
Providers: Harmonic

2015 Broadcast Beat Innovation Award, Content Management: Polaris™ Playout
Management
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e 2015 Broadcast Beat Originality Award, Content Creation: ProView 7100 Integrated
Receiver-Decoder

e 2015 TV Connect Awards Finalist (“shortlisted”): Best Multiscreen TV Solution: Harmonic
with VOS

e Best Network Technology for IP TV & OTT TV: Harmonic with IP Video to All Screens
Solution

e 2015 WTA Teleport Technology of the Year Award Finalist (“shortlisted™): Ellipse 3202

e 2015 Cablefax Tech Award Honorable Mention: Best New Product - NSG Exo

IBC2014 Innovation Award - Content Delivery: ProMedia Package, Electra, and ProMedia

Carbon were part of the winning project for Turner Sports, NBA League Pass

e 2014 CSI Magazine Award: Electra XYM

e 2014 CSI Magazine Award: NSG Exo

e 2014 TVB Europe Best of Show Award (IBC): Electra XVM

e 2014 Broadcast Beat Award - Content Delivery: Ellipse 3202

e 2014 Broadband Technology Report - 4.5 Diamond Rating: VOS

e 2014 Broadband Technology Report - 4.5 Diamond Rating: Electra XVM

e 2014 Broadband Technology Report - 4 Diamond Rating: ProView 8100

e 2014 Broadband Technology Report - 3.5 Diamond Rating and Honorable Mention: NSG
EXO

e 2014 Multichannel News Innovator Award: NSG Exo

e 2014 TV Technology Magazine Best of Show (NAB): VOS

e 2014 TV Technology Magazine Best of Show (NAB): Electra XVM

e 2014 Studio Daily Prime Award Winner: MediaGrid

e 2013 Broadband Technology Report, 4.5 Diamond Rating — ProMedia Xpress

e 2013 Broadband Technology Report, 4.5 Diamond Rating — ProStream 9100 with ACE

e 2013 Broadband Technology Report, 3.5 Diamond Rating — NSG Pro

e 2013 NewBay Product Innovation Awards (Honorable Mention) — ProMedia Xpress

e 2012 TMC Cable Spotlight of the Year Award — NSG Pro

e 2012 Emmy Award — The Development and Commercialization for Digital Infrastructure

for Local Cable Ad Insertion
e 2012 Communications Technology Platinum Awards, Digital Headend
Equipment — ProStream 1000 with ACE
e 2012 Communications Technology Platinum Awards, Multi-Screen Video Solution or
Deployment (fixed) — ProMedia Suite
2012 Broadband Technology Report, 4.5 Diamond Rating — ProStream 1000 with ACE
2012 Broadband Technology Report, 4.5 Diamond Rating — ProView 7100
2012 Broadband Technology Report, 3.5 Diamond Rating — Iris 2.0
2012 CSI Award, Best Mobile Technology or Service — ProMedia Suite
2012 TV Technology Europe STAR Award — ProMedia Xpress
2012 SCTE Technological Innovation Award, U.K. — ProMedia Suite, runner up in the ‘Best
digital processing solution’ category
2012 TV Technology STAR Award — Spectrum ChannelPort
e 2012 Multichannel News 40 Under 40 Award - Tom Lattie
e 2012 Broadcast Engineering Excellence Awards - Runner Up Award for Crawford Media
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For questions or inquiries regarding an unlisted device, please contact your Crispin sales representative.

Video Servers
360 Systems Image Servers
K2 - Grass Valley/Thompson (API / VDCP)

Nexio - Leitch/Harris/Imagine (API / VDCP)

Harmonic/Omneon (APl / VDCP)
Ross BlackStorm (VDCP)
SeaChange
VideoTechnics (VDCP)

Vela Broadcast (VDCP)
Geevs — Editshare (VDCP)
Thompson Sapphire (VDCP)

Satellite
CompuSat

Catch Servers
Pathfire
Extreme Reach
Pitch Blue

Satellite Receiver
Sencore MRD 3187
(VSB/QAM, ASI/310M, VSB, ASI+,
QPSK, Dual QPSK, DVBS/S2)
Ericsson RX8200

Traffic Systems*
VCI
Myers Information Systems - ProTrack
WideOrbit
osl
SDS
Broadview
*Crispin interfaces to any
Traffic System that can
provide a fixed-field,
space delimitated,
ASCII text-based file.

EBIF
TSBroadcaster ETV/OCAP EBIF streamer

Routers
Datatek
Evertz / Quartz
Grass Valley/Thompson
Leitch/Harris/Videotek (RS12A)
Nvision
Pesa — Bobcat, Cougar, LNS8
ProBel

Ross (requires automation control option)

Sierra
Sigma — 2100 Series
Utah
Miranda (HRS)
Miranda CR

Tape Machines
Any VTR supporting Sony BVW Protocol
via RS-422 with Time Code
JVC, Panasonic, Sony

Close Caption Encoders
EEG
Evertz SD/HD 9084
Evertz 7825 CCE (for V Chip Graphics)

Archive and Archive Storage:
Video Servers:

K2 - Grass Valley/Thompson
Nexio - Leitch/Harris/Imagine
Omneon/Harmonic
Ross BlackStorm

Storage:
Any NAS/NFS compliant storage
Crispin Manufactured NAS (CDAS)
Tandberg LTO-5

3" Party LTO & Archive:
CUC Systems
Xendata

Device List

www.crispincorp.com

Master Control
Grass Valley/Thompson
Pesa — MClLite
Miranda — Pressmaster / IS - 750
Nvision
Leitch/Harris/Imagine
IconMaster
Quartz QMC
ProBel
Evertz
Ross
Utah — TAS
Videotek — Prodigy
(must have edit controller option)

Branding and Audio
360 Systems — Digicart, Digicart Il
CGXPress
CGS Info Graphics
Chyron
Evertz Series
Pinnacle — DekoCast, FX Deko
Pixel Power
Leitch/Harris/Imagine
IconStation
IconLogo
LogoMotion/LogoMotion I
Miranda Intuition+
Newsticker
Compix
Namedropper
Ross XPression

Newsroom Control Systems
ENPS
iNews

Stream Splicer
Evertz 7847
Elemental Live






1. Experience and Commitment

Founded in 1997, Crispin is a leading provider of broadcast automation and asset management
solutions. From small independent stations to station groups and large network facilities, our
software is used to control hundreds of channels. Automation is all we do and that commitment and
focus to our customers is important part of our success.

Crispin has a long running tradition of innovation and successful implementations of new
technologies, including products designed specifically for the needs of multi-channel centralcasting.
Take a look at some of the key innovations that has guided our growth over the last 13 years:

o Developed Archive Manager in 2000, providing stations a low cost alternative for
automation-integrated nearline storage without expensive third party systems.

« Released Digital Transfer Agent in 2005, a comprehensive asset management solution for
digital file-based delivery services of ads and programming.

o Released world’s first on-air BXF implementation in March of 2007,

e Fully integrated Windows Embedded OS into our hardware / software solution in 2008.

Centralcasting Customers:
o Gannett Company uses Crispin automation to control 16 spoke stations located
throughout the U.S. from 2 hubs locations, each capable of supporting master control for
all 14 stations with room for expansion.

We are proud to be the automation choice of the following stations and groups, among many others.

72 NBC
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2. True TCP/IP-Based Device Control

Crispin has used TCP/IP for device control since its formation in 1997, first utilizing the Grass Valley
Profile API to control ingest, prep, and on-air playback on the Profile video server. Since then we’ve
added many other TCP/IP-based interfaces to leading vendors’ broadcast equipment, including the
Omneon and Nexio video servers.

In fact, our whole system architecture is based upon TCP/IP communication between modules,
adding a level of flexibility and modularity to the system that other monolithic automation systems
simply cannot provide.

Of course we provide serial-based 422 control of devices using a myriad of different protocols,
including VDCP. But when it comes to video server playback for on-air, the performance and
flexibility provided by a TCP/IP-based protocol is apparent. The advantages include:

o Best available pre-roll performance on video servers (e.g. as little as 8 frames versus 2
seconds for VDCP).

e Itis the only available control protocol for sophisticated playback options such as bounce
mode, key/fill mode, or dynamic AFD selection on video servers. VDCP simply does not
have commands to perform these functions as the protocol is dead hasn’t been modified
in years.

« Easy wiring (no frustrating serial cabling problems with complicated or obscure pinouts) or
cable length issues. Therefore, your video server can be located practically anywhere,
providing additional rack-and-wiring options for large multi-channel facilities.

o Allows for easy failover control and resource reassignment (versus hardwired connections
to ports).

o Utilizes the protocol that is preferred by most video server manufacturers for playback.

If your current automation company doesn’t provide a TCP/IP-based control of that very expensive
video server in order to utilize its full potential and flexibility, don’t be fooled by a response that it’s
unproven technology. Crispin customers have been successfully utilizing this technology on air for 17
years!
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3. Best On Air Performance

Perhaps the best performance measure of any automation system is the ability to run multiple
channels in a live sports environment. In the past 14 years, Crispin automation has been used by
several premier networks for commercial insertion where last minute edits aren’t just a nice-to-have
feature, it’s a necessity.

Both NBC Universal network and CBS Sports (combined) have utilized Crispin for more than 28 years
in the type of demanding and unforgiving live sports environment that demands flawless, frame
accurate performance. Crispin Corporation is also the automation vendor of choice for many other
premier sports and news organizations including Altitude Sports, CBS News and Comcast Sports
Bethesda.

Consider some of the key sporting events where Crispin has been the automation system of choice to
deliver zero discrepancy ad delivery to recognize billions of dollars of revenue:

e The Masters on CBS

e March Madness and the Final Four

e The Olympics

e NFL Football, including several Super Bowl broadcasts
e And many more

So why does our automation system deliver under these conditions better than others? There are
many reasons but here are several of the key architectural distinctions in Crispin that make it all
possible:

1) Database Independence.
Add a clip to the video server any time and from any source and Crispin automation can cue it
and play it. It’s not necessary to use Crispin ingest tools to play a clip! This means last minute
additions to the server—and the playlist—can be executed immediately.

2) TCP/IP-Based Protocols.
The shortest pre-roll times are only available utilizing TCP/IP-based APIs or protocols provided
by the video server manufacturer. When considering last second edits, the ability to cue and
play with an 8 frame pre-roll versus 2 seconds is no small matter.

3) Multi-threaded applications.
Crispin’s Device Server is multi-threaded in order to provide critical CPU cycles to the timeline
execution engine.
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4) TCP/IP-based Inter-Module Communication.
Commands sent from master control operator via RapidPlayX travel directly to the Device
Server computer, bypassing a relational database required by some automation systems,
eliminating a costly and sometimes time-consuming process that can delay on-air operations.

In addition to many more under-the-hood features, both small and large, that adds up to the fact
that no other automation system is better prepared to handle live sporting and news events like
Crispin.

When you’re considering adding a multi-channel centralized master control operation, consider
Crispin’s track record of providing the best on-air performance available in the industry today.

4. Reliability

Perhaps there’s no other single criteria more important for evaluating an automation system than
reliability. It’s not just a measure of technology and product reliability but also a measure of the
quality of support you get from your automation company. We at Crispin understand how important
this is and it’s why we focus on reliability in all that we do, from sales, engineering, software design,
and customer service.

When it comes to delivering on-air reliability, it’s not just about being able to run a playlist reliably,
it’s also about how the system responds when components fail or how to handle seemingly simple
processes like a routine scheduled upgrade. In addition to providing a solution that truly delivers
24x7 performance, consider some of the other key advantages the Crispin automation system
provides that adds a level of reliability that most automation systems simply cannot match:

1) Hardware & OS solution using Windows 7 Embedded
We’ve designed a hardware platform purpose-built for automation utilizing the most
reliable Windows OS option available: Windows 7 Embedded, the same OS used for ATMs,
cash registers, medical applications, and other systems that require a hardened, "always
on” solution. Windows 7 Embedded provides the same easy-to-use GUI combined with a
framework for removing OS components not needed for automation that can cause
performance glitches or even blue screens. Our servers are more than just PCs; they’re
true automation appliances that deliver both performance and reliability.
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2) Auto Failover Switch
Many broadcast devices that have an automation interface only support a dedicated,
serial (RS232 or RS422) connection. What happens when the Device Server controlling it
is shutdown or has a hardware failure? With Crispin automation, our Auto Failover
Software Switch allows for automatic and seamless failover for a mix of both TCP/IP and
serial controlled devices. When a failure in the system is detected by the Crispin System
Monitor, control is passed to a hot standby Device Server that takes over both serial and
TCP/IP control in realtime, without operator intervention.

Operators can also use the manual switchover feature to perform routine maintenance or
upgrades on one Device Server while the other works, keeping your automation system
running continuously throughout the process.

3) Driver-based Architecture
The Crispin device control is accomplished by utilization of separate drivers (implemented
as Windows DLLs) that attach to the Crispin Device Server. The Device Server utilizes
common control commands to our driver and it, in turn, implements the device-specific
protocols necessary to control the equipment. The advantages to this approach are
several: (a) we can use the same driver in multiple applications, such as Device Server,
Dubber and Turbo Browser); (b) we encapsulate all features into a single driver, reducing
time needed to enhance or fix problems; and (c) we don’t have to update Device Server
for device-specific control functionality, streamlining development and testing. All of
these reasons add up to one conclusion: greater reliability of device control.

5. True Modularity and Control-From-Anywhere Architecture

A multi-channel operation—and especially a hub/spoke centralcasting model—requires flexibility
from an automation system so that new channels can be added or control can be handed off among
different locations during shift changes or during an emergency.

Crispin’s proprietary TCP/IP-based protocol for inter-process communication allows any RapidPlayX
master control application to control any Crispin channel from practically anywhere, even over slow
wide area networks. Because of this unique architecture, changes to the playlist do not have to be
saved to a central SQL database, ensuring fast delivery of commands and status between RapidPlayX
and various Device Servers. In fact, a large station group has tested the Crispin automation network
running in a hub/spoke architecture at speeds running at just 64kbs.
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Unlike other systems that use remote terminal or KVM applications to share control, Crispin’s true
client/server architecture for playlist control provides true multi-user control. This allows for more
protection for network outages so that a separate off site facility can quickly control and/or monitor
those channels with just a few clicks.

6. File-based Workflows

With Crispin automation, you never have to worry about whether or not the material you need for
on-air was ingested and timed with Crispin software. If a clip is on the video server, it’s always ready
to air in Crispin automation. In other automation systems, you have to use the automation suite to
ingest the material or time it in order to create a record of that asset in the database and make it
ready for use in the system. If your automation system is file-based, shouldn’t it let other workflows
and asset management systems deliver content to the server? We think so and our system fully
supports this yet so few others do.

With Crispin Digital Transfer Agent (DTA), customers also have an automated method for managing
multiple file-based acquisition systems including Pathfire, Extreme Reach, Pitch Blue and others.
Crispin DTA includes key features not available in third party delivery systems, such as:

e auto-delivery from dub list

e integration with leading transcoding suppliers

e web-based interface with lorez proxies

e auto-transfer from loaded playlist

Best of all, DTA is seamlessly integrated into the Crispin automation asset management system.

With Crispin MediaNav Workflow you can automate and optimize your asset management and file
based workflows, tailored to your own unique operational needs. MediaNav Workflow is a powerful
tool that simplifies everyday asset management tasks. By chaining together multiple Crispin asset
management functions in the sequence and rules you define, MediaNav automates tasks the way
that works best for your operation.

These prepared workflows detect, inspect, move, copy, quality check, transcode, store and delete
material according to a series of steps that you can create and modify as your needs change.
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MediaNav Workflow can even notify an operator to make a decision on a workflow step, keeping
your video content doing what it’s supposed to do: moving in the right direction with as little
interruption as possible.

Crispin LoadingDock is a media upload server providing Web-accessible upload points for media
acquisition from internal or external clients with integral low resolution preview.

Key features and benefits:

Web-accessible upload point for media acquisition from internal or external clients with integral low
resolution preview. Crispin Upload is a web app which provides a user-friendly way to elicit the exact
submittal data needed to suite the type of material.

Definable forms and fields for media submission. Forms are assignable to clients, with the upload
form fields suited to the incoming material or type of client. Ability of the system to ‘multi-task’ by
presenting different sets of forms to different groups of users.

Simple delivery workflows available to process incoming material automatically. Workflows can
include a review/ approval step as a gateway to continuing the delivery.

Attribute-based storage and retrieval for media content: definable attributes, ownership and life-cycle.

Media management and long-term storage is supported. Incoming material can be organized into
folders for later reference and download.

7. BXF Integration

Crispin delivered the world’s first BXF interface to WGCU in March 2007 with an interface to Myers
ProTrack. Broadcast Exchange Format (BXF) provides for realtime delivery of information to and from
automation and traffic systems, streamlining both traffic and master control operations. Some of the
key benefits of Crispin BXF Service include:

Eliminates manual handling of files (saving time and reducing errors)

Improves frame accuracy of traffic schedules by sending updates to timed content realtime
back to traffic.

Realtime AsRun back to traffic, allowing traffic to quickly address issues.

Aside from being a valuable addition to the Crispin automation suite, BXF Service is yet another
example of Crispin innovation and our commitment to continually find new ways to solve operational
challenges for our customers. As a member of the SMPTE committee, Crispin helped to develop and
implement the BXF standard for the industry and we continue to provide new BXF functionality that
will extend beyond traffic. When you select Crispin, you’re not just getting an automation system;
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you’re getting a partner that understands the importance of being an industry leader in developing
lasting partnerships with a variety of vendors in the industry.

8. Built-in Archive

The Crispin Archive Manager is a product that was developed from technology created here at Crispin
and is an exceptional value among the myriad of archive, nearline and asset management systems in
the marketplace. While we also provide an interface to leading archive and storage management
systems, Crispin is one of only a couple of automation vendors with this key offering.

We encourage you to shop and compare our Archive Manager solution with others in the
marketplace with this checklist of features and benefits:

e Open architecture for storage (you can purchase ours or provide your own) and we never
charge ongoing storage management fees.

« No third party storage management software or systems required.

o Optional hierarchical storage management (HSM) with LTO to ensure that you never run out
of space.

e Integrated transcoding for lorez proxies.

e Auto archive and auto restore from playlist.

o Seamless integration with automation asset management and on-air modules.
e And much, much more.

9. Architecture and Features Designed Specifically for Multi-channel
Operations

While many automation systems provide the capacity to run multiple channels, the Crispin
automation suite was designed from the ground up to handle multiple channels and do so in an
environment where those channel configurations may need to change from one master control
workstation to another (wherever they’re located).

In addition to this ability to control any channel from any location, consider the list of features below
that were designed specifically for master control operators to efficiently handle multiple channels in
demanding environments that includes live news and sports:
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« Digital Join-in-Progress

o File Cabinet

o Alternate Breaks

o Cross-application Drag-and-Drop with TurboBrowser
e Multi-channel Emergency Network Break-in

e Emergency Channel

e Multiple time zones

e Primary and backup source control

e Manual and Auto Source Swap

o General purpose GPI triggers

o Multi-tab workspaces with independent display configurations
e Multi-channel playlist linking and auto-linking

e And many more...

10. Lowest Overall Cost of Ownership

At Crispin, we understand that the primary need for automation is to significantly lower operational
costs and this is where we’re able to deliver year after year. With Crispin, not only are you getting a
world-class automation system, you’re getting the best value in the industry. Crispin has the lowest
full cost-of-ownership among all leading automation vendors when you include these key factors of
ownership and advantages of the Crispin value proposition:

1. Crispin 4 Life
When we first added this innovative free 4 year support program in 2006, people thought
it might be a gimmick or a short-lived program. But we continue to offer this simple, yet
powerful proposition: for the first 4 years of ownership we will provide 24x7x365 phone
and e-mail support and software updates/fixes at no charge. No other leading automation
company comes close to this.

And while it may seem unusual to some, we think it simply makes good business sense. If
you need help with using your system or need a software patch, who should pay for this?
We think your automation company should. Our support program isn’t just about dollars
and cents (important as that is), it’s about our customer focused philosophy about
delivering on our promises and fulfilling our commitment to operational excellence.
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And make no mistake, the support that is included is not a separate team or tier of
service, it’s our premium support of dedicated TV and IT pros that work here in our
headquarters to serve you. No calls to foreign countries or complicated help desk hassles;
just qualified, in-house customer support engineers taking your call to assist immediately.

2. Crispin Universal Device Support Plan
Crispin’s Universal Device Support plan allows our customers to use any available Crispin
supported device driver for all licensed device ports without incurring additional licensing
fees. With Crispin you’ll never pay for a device license that becomes obsolete!

3. Four Year Full Hardware Warranty
Not only is our hardware solution built with dual power supplies, RAID protected dual
hard drives (optional), and Windows 7 Embedded, we back it with a 4 year hardware
replacement warranty.

4. Low Operational Costs
We’ve made our system easy to use and, therefore, inexpensive to operate. Because of
the modular architecture, you only have to purchase what’s needed and you can expand
incrementally as required. When you add the factors of reliability and performance, we're
confident in saying what our current customers already know: we have the lowest ongoing
operational costs among any of the leading automation vendors.

11. Crispin database and metadata conversion tool

At Crispin, we understand the time and coordination that is required to transition to a new
automation partner. With our conversion product and methodology we can shadow and transition
all of your clips with current metadata and segmenting to the new Crispin database using the API
from your Nexio, K2 or Harmonic playout server.

Key features:
e Hands free full database conversion requires no marking of segments or manual entry of
metadata after conversion.
e Crispin writes the metadata to our database as well as the video server, preserving Crispin’s
unique database independent architecture.

This process is not only safer and cleaner than manually QC-ing every clip, it allows your employees
the opportunity to spend their time in other critical areas.
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