Case Study

Zero Clients & PCoIP Hardware
Accelerator Scale Audio-Video Learning
for School-Wide Delivery
“The school’s technology platform can handle the demands of an
entire student body and faculty being online and working in the virtual
curriculum simultaneously… without any compromise in functionality
and user experience.”
DR. ROBERT PILKINGTON

SCHOOL DESIGNER, OPERATOR, AND HEAD OF SCHOOL
VILLAGE GREEN VIRTUAL CHARTER SCHOOL

AT A GLANCE
Situation

Education (charter high school)
Providence, Rhode Island

ll
ll

Challenges

Online video-based curriculum delivery
llHigh level of traffic and activity (100% of students can be online
simultaneously)
llStaying in budget (initial infrastructure build-out; x2 growth over first two
years)
ll

Village Green Virtual Charter
School uniquely combines a brickand-mortar environment with
online instruction from PhD-level
subject experts. Teachers focus
on guiding the progress of each
student with skill-gap intervention
techniques. Each student learns
at their own pace, and can fully
explore areas of interest while
completing subject requirements.

Solution

Virtual desktop infrastructure
llTeradici PCoIP Zero Clients
llTeradici PCoIP Hardware Accelerator
ll

®

®

Results

Immersive experience: Technology disappears; students able to focus on
and interact with subject matter
llCapacity: Fluid audio and video to all clients from their VMs,
simultaneously
llScalability: Affordable per-student costs and bandwidth capacity for
doubling student body
llEase of management: Predictable (fixed-price) support, based on
reliability, stability, and efficient remote management
llAccelerated learning: Platform for innovative video-based curriculum,
connecting students with world-class instructors
ll

www.teradici.com

“It took just 15 minutes or so to install the PCoIP
Hardware Accelerators. Not only did the Teradici
accelerator cards improve the video and audio
performance, the cards also allowed us to increase
user density.”
TODD KNAPP
CEO, ENVISION TECHNOLOGY ADVISORS
TECHNOLOGY ARCHITECT, INTEGRATOR, AND IT FOR
VILLAGE GREEN VIRTUAL CHARTER SCHOOL

The founders of Village Green Virtual Charter School wanted to give high school
students a different way to learn. They literally set out to build the classroom of
the future, and pioneer a “blended learning” model for an online curriculum. Even
starting small (with 9th and 10th grade students), the challenges were many:
llScalability:

Within two years, the plan called for doubling the size of the student
body by adding grades 11 and 12.

llBudget:

Each student would require a dual-monitor desktop solution (video
instruction on one; testing on the second), supported by infrastructure tailored for
virtual desktop sessions, video content delivery, and heavy Internet access.

llPerformance:

To free students to learn at their own pace and fully immerse
themselves in each subject, the desktops had to deliver highly interactive
experiences and high-speed, high-resolution video.

llRemote

Management: Total cost of ownership would soar, and maintenance
costs would be unpredictable, without a low-touch, easy-to-support solution.

To overcome these challenges and deliver first-of-its-kind learning, the school
needed an innovative design for a fully virtualized desktop architecture.
Products used
180 PCoIP Zero Clients (Dell Wyse P25s)
PCoIP Hardware Accelerator
(Amulet Hotkey DXM-A for Dell blades)
PCoIP Management Console
Virtualization platform
VMware Horizon View
Dell M620 blades and 10Gbps switching
Dell Equalogic PS6100 series storage
array with SAS disks (profile and data
storage only)
Atlantis ILIO virtual appliance for
IO mitigation and acceleration
Extreme Networks switching paired with
Aruba WiFi access points

Village Green kept looking until they found the right partners with the right
technology insights. When other proposals fell short, the virtual desktop
infrastructure (VDI) experts at Envision Technology Advisors gave hope to the
school’s founder. The consultants shared in the educator’s excitement about the
possibilities.
“The design of the Village Green virtual desktop project was not fundamentally
different than our other View architecture recommendations,” said Jeff Wilhelm,
CTO, Envision. “We did, however, take special pride in helping Village Green realize
their vision by trying to deliver the best possible experience for these young people
who were embarking on a new type of educational journey.”
Online delivery would give each student an interactive, self-paced learning
experience with help from classroom teaching aids. Students would also break out
into workshops, labs, and collaborative projects and discussions, but 60 percent of
their school day would be technology-centric.
“We’ve done VDI deployments for some time, and knew that we could design an
architecture with the capacity and performance that the school would need,” said
Todd Knapp, CEO, Envision. “We tested the Edgenuity Core Curriculum solution
selected by the school, and the performance on virtual desktops in our lab setting
was okay, but not great. We knew that Dell Wyse zero clients with Teradici PCoIP
technology were required to deliver the frame rates needed at scale. When we
introduced them, performance was night and day – comparable to regular PCs but
with the management benefits of virtual desktops. Video delivery was wonderful
with the Teradici-based Dell clients.”
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“Our performance monitoring and analysis showed us
clearly that the PCOIP agent in View was consuming
roughly 50% of the virtual desktop’s CPU… the Teradici
APEX cards would allow us to improve performance and
drive towards higher user densities, all at a price point
that would actually decrease per-user costs at scale.”
JEFF WILHELM
CTO, ENVISION TECHNOLOGY ADVISORS
TECHNOLOGY ARCHITECT, INTEGRATOR, AND IT FOR
VILLAGE GREEN VIRTUAL CHARTER SCHOOL

Village Green deployed the Envision-built architecture based on Dell M620 blades
and 10G switching. For student stations, the school deployed 180 Dell Wyse P25
zero clients powered by Teradici Tera2 PCoIP technology.
The technology was put to the test on the first day of school with Village Green’s
tech-savvy teens. The administration and teachers were thrilled at how easily
students immersed themselves in the virtual learning environments. In fact,
no one had anticipated that the entire school would so quickly engage with the
interactive technology platform – almost instantly!
The plan had been to start students slowly on the system and monitor
performance thresholds. However, adoption was so quick that Envision had to
switch to a new plan. When 100 percent of the students began to simultaneously
stream videos, explore the web, and run the educational application stack, host
CPUs were overwhelmed and some students experienced choppy video and jittery
audio performance.
A quick fix was implemented to put limits on system activity, which proved to be an
effective short-term solution.
Envision had two options for the long-term: add blades to increase overall
cluster capacity and decrease user-to-blade densities or leverage PCoIP
hardware accelerator technology. Adding more blades would have been
problematic since it would reduce the virtual machine density per blade and
drive up per-user costs. The school would be forced to increase their chassis and
blade cost predictions, and invest in additional switching capacity as well. For
the upcoming enrollment of 11th and 12th-grade students, adding raw compute
performance would have been an unbudgeted $150,000 cost.
“Our performance monitoring and analysis showed us clearly that the PCOIP
agent in View was consuming roughly 50% of the virtual desktop’s CPU when
streaming video,” says Wilhelm. “We knew that offloading that portion of the
processing to the Teradici APEX cards would allow us to improve performance
and drive towards higher user densities, all at a price point that would actually
decrease per-user costs at scale.”
“Fortunately, we had recently tested the new Teradici PCoIP Hardware Accelerator
for Dell blade platforms,” adds Knapp. “We called Dell, they called Teradici, and
Teradici got their manufacturer to allocate and expedite a few early-release cards
for us.”
With the new PCoIP Hardware Accelerators in hand, the Envision team upgraded
the school’s virtual learning environment at noon. “It took just 15 minutes or so to
install the PCoIP Hardware Accelerators, and then we [brought the environment
back up],” said Knapp. “At 12:30, students walked back in and it all worked as
expected. Not only did the Teradici accelerator cards improve the video and audio
performance, the cards also allowed us to increase user density. Now we have
almost doubled the number of virtual machines per blade.”
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“Technology is such a big part of our day-to-day lives,
it’s not surprising that it can have a phenomenal
impact on education.”
KHORI LOPES
ENGLISH TEACHER
VILLAGE GREEN VIRTUAL CHARTER SCHOOL

Originally, with dual-monitor zero clients, the architecture was designed for a
30:1 client-to-blade ratio. Today, Village Green can support 50:1, with all users
simultaneously using the streaming video and audio educational applications.
Adding additional blades would have dropped the ratio to 15:1, which would have
eliminated any cost benefits compared to traditional PCs.
Another alternative, adding GPUs, was not a viable option at Village Green.
Knapp explained, “We had also tested a beta version of a new GPU, but GPU
offload is very different from Teradici’s PCoIP acceleration. For 3D rendering, or for
very specific video encoding, a GPU is a viable option. This application is different.
Yes, we have some video encoding that could be accelerated by a GPU, but this
alone would not work for us. We knew from monitoring user performance that the
PCoIP agent in View was responsible for a large amount of the CPU load – and
that was what we needed to mitigate.
“We have no way to predict student needs outside of the primary learning
applications. Students are downloading from web sites, and dealing with any
number of different video encoding formats. We need to accelerate all student
online activity. Offloading the protocol stack reduces CPU load dramatically;
each CPU is not even processing five percent of the cycles with the PCoIP
Hardware Accelerator card installed. Video and audio don’t compromise the
user experience.”
Other schools are touring Village Green and excited about the innovative
blueprint for blended learning. Dr. Robert Pilkington, Superintendant and
Founder of Village Green Virtual Charter School, explained, “Envision designed
and deployed a system that can handle the demands of an entire student body and
faculty online and working with virtual curriculum simultaneously. The platform
does so without any compromise in functionality. By doing their jobs well, Envision
allowed me to do my job better.”
A well-designed VDI architecture with PCoIP zero clients and hardware
accelerators plus ongoing support from the Envision team has been pivotal to
achieving the Village Green founder’s vision for a “school of tomorrow.” “Now that
the technology foundation is in place, I can concentrate on school operations,
faculty training, engaging with families, recruiting students, teaching, and
learning,” said Dr. Pilkington.
Dell Wyse zero clients with the PCoIP hardware accelerator are satisfying the
current generation of post-millennial students, giving them unprecedented
levels of flexibility and mobility for interactive, self-paced learning. Results have
been impressive. “Village Green’s fully virtualized classrooms represent a gamechanger for public education,” said Dr. Pilkington. “Students at Village Green are
moving through curriculum faster, fully exploring subject matter, and achieving
high rates of academic proficiency when compared to their performance in their
former schools. This could translate into earlier graduations, higher test scores,
and increased satisfaction rates. Other educators are watching this blendedlearning charter school with interest – it may even become a best practices model
for other districts in the region.”
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“Village Green’s fully virtualized classrooms represent
a game-changer for public education. Students at
Village Green are moving through curriculum faster,
fully exploring subject matter, and achieving high
rates of academic proficiency when compared to their
performance in their former schools. Other educators
are watching this blended-learning charter school with
interest.”
DR. ROBERT PILKINGTON
SUPERINDENT & FOUNDER
VILLAGE GREEN VIRTUAL CHARTER SCHOOL

“The entire Village Green VDI deployment is very efficiently managed remotely,”
added Envision’s CEO. “Support costs per student are predictable; eliminating
surprises is a big plus for any school district. Teradici PCoIP hardware
accelerators are delivering excellent performance from our site and the
management console has been so effective that we’ve eliminated other tools. The
stats we need are all in one place. In combination with reliable, stable Dell Wyse
zero clients, we’re able to give the school a contract covering everything on a
fixed-price basis for ongoing IT support and maintenance.”
Of course, the most profound results can be seen in the classroom. “Technology
is such a big part of our day-to-day lives, it’s not surprising that it can have a
phenomenal impact on education,” said English teacher, Khori Lopes, Village
Green.
“On any given day in our learning labs, you’ll see happy, motivated students.
Students are really empowered to be in charge of their learning and are acutely
aware of their curriculum completion rates and proficiency levels. Students have
goals, which they set and track. VGV is as much of an adult work environment for
kids as it is a high school. The students love this model and it’s gratifying to know
that we’re truly making a difference here.”

© 2004 – 2014 Teradici Corporation. All rights reserved. Teradici and PCoIP are trademarks of Teradici Corporation and may be registered in the United States
and/or other countries. All other trademarks are property of their respective owners. Specifications subject to change without notice. CS-37-140908

