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Key Components of GRID 

GRID  
GPUs 



GeForce® 

Quadro®
 

Tesla® 

Tegra® NVIDIA GRID™ 

NVIDIA Brands 



NVIDIA GRID K2 

1 Number of users depends on software solution, workload, and screen resolution 

NVIDIA GRID K1 

GPU 4 Kepler GPUs 2 High End Kepler GPUs 

CUDA cores 768 (192 / GPU) 3072 (1536 / GPU) 

Memory Size 16GB  DDR3 (4GB / GPU) 8GB  GDDR5 

Max Power 130 W 225 W 

Form Factor Dual Slot ATX, 10.5” Dual Slot ATX, 10.5” 

Display IO None None 

Aux power requirement 6-pin connector 8-pin connector 

PCIe x16 x16 

PCIe Generation Gen3 (Gen2 compatible) Gen3 (Gen2 compatible) 

Cooling solution Passive Passive 

# users 4 - 1001 2 – 641 

Watts per user ~ 1.5 W ~ 3.5 W 

OpenGL 4.x 4.x  

Microsoft DirectX 11 11  

GRID VGX Virtualization support Yes Yes 



GRID Enabled OEM Platforms 

IBM iDataPlex DX360 
2 GRID K1 or 2 GRID K2 

HP ProLiant WS460c Gen8 
1 GRID K1 or 1 GRID K2 

Dell PowerEdge R720 
2 GRID K1 or 2 GRID K2 

SuperMicro SYS-2027-TRF 
2 GRID K1 or 4 GRID K2 

SuperMicro SYS-1027-TRF 
2 GRID K1 or 3 GRID K2 

Cisco UCS C240 M3 
2 GRID K1 or 2 GRID K2 

HP ProLiant SL250 
2 GRID K2 
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HP ProLiant SL270 
4+ GRID K2 



Key Components of GRID 

GRID VCA  
Visual Computing Appliance 

GRID  
GPUs 
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Software 
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The Virtualized Desktop 

Synonymous terms 

VDI – Virtual Desktop Infrastructure  

HVD – Hosted Virtual Desktop 

Client Virtualization 

 

Purpose 

Replace physical desktop / laptops with virtual desktops on servers 

 

Benefits 

Move the compute resource closer to the large data in the data-center 

Security – Company IP stays in the data-center 

Manageability – OS image management 

User Flexibility – any device, anywhere, anytime 

Resource Utilization – keep shared resources busy for better ROI  

http://www.google.com/aclk?sa=L&ai=CiljLArsCUaevCazjiQKThoHIAoKr2PQC2pOxw0vCuN__rgEIBRABKAVQgObs5gRgydb6hsijoBnIAQeqBCRP0CwbUQiUD0he-Kcimg5PlEpyh-Z1BC1ZVJHJE9JtDMr0fMzABQWgBiaAB6T-hQngEpX21rLm3-f3jgE&sig=AOD64_1RGaFQM8DKtQ3IZU-XjEmpP9HEIg&ctype=5&ved=0CDUQwg8&adurl=http://www.bhphotovideo.com/bnh/controller/home?O=productlist.jsp&A=cart&Q=add&sku=894519&is=REG&q=1&BI=225&kw=PNQK5000&rct=j&frm=1&q=quadro+k5000


OS 

App 

OS 

App 

OS 

App 

Guest OS 

Server 

CPU 

The Virtualized Desktop 
H

a
rd

w
a
re

 

Memory Storage Network 

S
o
ft

w
a
re

 

Virtual 
Driver 

Virtual 
Driver 

Virtual 
Driver 

Virtual 
Driver 

V
ir

tu
a
li
z
a
ti

o
n
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HYPERVISOR 

VIRTUAL MACHINE 

vCPU vMemory vStorage vNetwork 

App App App App VDA 

Client 

Win 7 
Win 8 

VMware ESX / vSphere 
Microsoft HyperV 
Redhat KVM 
Citrix XenServer 
Open Source… 

Citrix XenDesktop 
VMware View 
Microsoft RDP 
HP RGS 
NICE DCV 
VNC 
… 

ICA (Citrix) 
PCoIP (VMware) 
RDP (MSFT) 
… 

Citrix Receiver 
VMware View 
Client 
Microsoft RDP 
RGS receiver 
… 
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GPUs in a Virtual Desktop 

GPU pass-through   1:1 dedicated GPU to user 

 

Shared GPU    Software virtualization of the GPU 

 

GRID VGX    Hardware virtualization of the GPU through 

    the NVIDIA GRID VGX technology 
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HYPERVISOR 

VIRTUAL MACHINE 

vCPU vMemory vStorage vNetwork 

App App App App VDA 

Client 

NVIDIA 
Driver 

Accelerated Remoting 
 
Citrix XenDesktop 5.6 FP1 
VMware View 5.2 

NVIDIA Pass-through 
 
Citrix XenServer 
VMware ESXi 
 

GPU 

GRID K1 
GRID K2 
Quadro 2000-6000 
Quadro K2000-K5000 

GPU 
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GPU Sharing  

Also known as 

Software Virtualization 

API intercept 

http://www.google.com/aclk?sa=L&ai=CiljLArsCUaevCazjiQKThoHIAoKr2PQC2pOxw0vCuN__rgEIBRABKAVQgObs5gRgydb6hsijoBnIAQeqBCRP0CwbUQiUD0he-Kcimg5PlEpyh-Z1BC1ZVJHJE9JtDMr0fMzABQWgBiaAB6T-hQngEpX21rLm3-f3jgE&sig=AOD64_1RGaFQM8DKtQ3IZU-XjEmpP9HEIg&ctype=5&ved=0CDUQwg8&adurl=http://www.bhphotovideo.com/bnh/controller/home?O=productlist.jsp&A=cart&Q=add&sku=894519&is=REG&q=1&BI=225&kw=PNQK5000&rct=j&frm=1&q=quadro+k5000


App App App VDA 

HYPERVISOR 

 Guest OS 

Virtual 
Graphics 
Driver 

OS 

Virtual 
Graphics 
Driver 

Guest OS 

Server 

CPU 

GPU Sharing  
H

a
rd

w
a
re

 

Memory Storage Network 

S
o
ft

w
a
re

 

Virtual 
Driver 

Virtual 
Driver 

Virtual 
Driver 

Virtual 
Driver 

V
ir

tu
a
li
z
a
ti

o
n
 

VIRTUAL MACHINE 

vCPU vMemory vStorage vNetwork vGraphics 

Client 

GPU 

NVIDIA 
Driver 

Virtual 
Graphics 
Driver 

Graphics APIs 

Rendered Desktop 

App App App VDA 

App App App App VDA 

http://www.google.com/aclk?sa=L&ai=CiljLArsCUaevCazjiQKThoHIAoKr2PQC2pOxw0vCuN__rgEIBRABKAVQgObs5gRgydb6hsijoBnIAQeqBCRP0CwbUQiUD0he-Kcimg5PlEpyh-Z1BC1ZVJHJE9JtDMr0fMzABQWgBiaAB6T-hQngEpX21rLm3-f3jgE&sig=AOD64_1RGaFQM8DKtQ3IZU-XjEmpP9HEIg&ctype=5&ved=0CDUQwg8&adurl=http://www.bhphotovideo.com/bnh/controller/home?O=productlist.jsp&A=cart&Q=add&sku=894519&is=REG&q=1&BI=225&kw=PNQK5000&rct=j&frm=1&q=quadro+k5000


HYPERVISOR 

Guest OS 

Server 

CPU 

GPU Sharing  
H

a
rd

w
a
re

 

Memory Storage Network 

S
o
ft

w
a
re

 

Virtual 
Driver 

Virtual 
Driver 

Virtual 
Driver 

Virtual 
Driver 

V
ir

tu
a
li
z
a
ti

o
n
 

VIRTUAL MACHINE 

vCPU vMemory vStorage vNetwork 

App App App App VDA 

Client 

GPU 

NVIDIA 
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Virtual 
Graphics 
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RemoteFX 
Microsoft Server 2008 R2 – DX9 
Microsoft Server 2012 – DX9, 10, 11 
 
VMware vSGA  - DX9, OGL2.1 

GRID K1, K2 
Quadro 4000, 5000, 6000 
Tesla M2070Q 

vGraphics 
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HW GPU Virtualization 

Also known as 

NVIDIA GRID™ VGX technology 

VGX GPU Hypervisor 

vGPU  

Virtual GPU 

Hardware Virtualization 
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VIRTUAL MACHINE 

vCPU vMemory vStorage vNetwork 

App App App App VDA 
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GPU 

NVIDIA 
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vGPU 

GRID VGX 
technology GRID K1, K2 

Citrix XenServer 

NVIDIA GRID VGX 
software from NVIDIA 

Standard NVIDIA Driver 
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USER EXAMPLES 



DESIGNER 
(CATIA, CS6, Inventor) 

POWER USER 
(PLM, Med Img, 

Showcase, Photoshop) 

KNOWLEDGE 

WORKER 
(MS Office, HTML5) 

Virtual Desktop 
(Virtualized GPU) 

Virtual Remote  

Workstation 
(Dedicated GPU) 



DESIGNER 

POWER USER 

KNOWLEDGE 

WORKER 



DESIGNER 

POWER USER 

KNOWLEDGE 

WORKER 

No GPU Pass-through Shared GPU 



DESIGNER 

POWER USER 

No GPU Pass-through Shared GPU 

✗ ✓ ✗ 

✗ ✓ ✗ / ✓ 

KNOWLEDGE 

WORKER ✓ ✓ ✓ 



Backup 

One more thing… 

XenApp – accelerated by GRID 

 

Next… 

— Delivering 3D Graphics from the Cloud with XenApp and 

XenDesktop VDI 

 Derek Thorslund ( Director of Product Management, Citrix ) 



THANK YOU 


