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GPUs Use — Rendering

Engine for graphics rendering

Frees up CPU from the doing work
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GPUs Use — Parallel Compute

—_—
+
Anything

CPU GPU Sy
MULTIPLE CORES THOUSANDS OF CORES

https://www.nvidia.com/en-us/glossary/data-science/tensorflow/
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Why GPUs for Compute at Embedded?
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What are we trying to Achieve with MOSA?

Interoperability "The beginning of wisdom is the definition of terms"
Reuse

Future Proofing

Reducing Cost

Faster Tech Adoption/Refresh

Ambiguous
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What are we trying to Achieve with MOSA?

N
e ShortTerm

* Interoperability * Long Term

. II:Reuse - * Upgrade

* Future Froofing e Lifecycle

* Reducing Cost < e Per Jlnit

* Faster Tech Adoption/Refresh * Maintenance

\\
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What are we trying to Achieve with MOSA?

Solutions need to be designed with
Flexibility to address the Ambiguity

Difficult to do in embedded space where SWaP is often top
priority
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Partition of Workflow

Organize Process

u/

Convert Make it Do something

Waves y ., ,
waves to Data processable” data with the data
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Why GPUs for Compute at Embedded?

_|_

CPU GPU
MULTIPLE CORES THOUSANDS OF CORES

e GPUs are the true software defined SAR RADAR LIDAR EO/IR

processing compute engine

+

CUDA Libraries Al
cuFFT, cuSolver, etc RARIDS (E.g Triton, TensorRT)

CUDA DOCA

Streaming Pipeline APIs
COTS SOSA/VPX
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VPX Work Flow

Sample Pipe Organize Pipe Process

14.6.11 14.6.11 14.6.11

100G

x8 x8
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Bottlenecks and Efficiency




Bottlenecks and Efficiency




Bottlenecks and Efficiency




VPX Data Flow

Organize Process

GPU Class Power

A500 |OW-45W
A2000 26W-60W
A4500 46W-1 I5W
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VPX Data Flow

m Organize Process
A500 | OW-45W
A2000 26 W-60W
A4500 46W-1 | 5W
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VPX Data Flow

Organize Process
A500 | OW-45W
A2000 26W-60W
A4500 46W-1 | 5W

With GPUs, the software just works regardless of scale
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Multi Modality Flexibility
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Ethernet

-~

A4500 GPU

\_

Encode
(NVENC)

Video Processing
(OpenCV and

TensorRT)

DP




Multi Modality Flexibility
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RF

Transmitter

RF IQ Samples

FM Demodulation
(NVIDIA cuSignal)

A4500 GPU

Polyphase
Down Sampling
(NVIDIA cuSignal)

Automatic Speech
Recognition
(NVIDIA NeMo)




Multi Modality Flexibility

RF

Transmitter

/ A4500 GPU

Polyphase Automatic Speech
Down Sampling Recognition
(NVIDIA cuSignal) (NVIDIA NeMo)

RF IQ Samples

FM Demodulation
(NVIDIA cuSignal)

Video Processing
(OpenCV and
TensorRT)

Render
(OpenGL)
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Hardware vs Software

I 1 1

@E'Zﬂ" Software: Packetization and Delivery



Packetization Othe

ETH Header

IP Header Yata

UDP Header
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Packetization: ST2110 EO/IR

Start of a New

Video Frame

RTP Sequence

Video Timestamp

Current horizontal row

7187 ©.888357464 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63741, | Time=184538023
Pl 7188 0.008358363 192.168.1.2 239.9.28.2 RTP 327 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63743, Time=184538823 ﬁ‘k

/)d 7189 &.88335514% 192.1658.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=0x1E248, Seq=63744, Time=184531523
/ 715@ ©.008360073 192.168.1.2 239.9.20.2 RTP 1487 PT=DynamicRTP-Type-96, 5SRC=0x1E248, 5eq=63745, Time=104531523
7191 ©.88836096%9 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63746, Time=184531523
7192 ©.888361859 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63747, Time=184531523
7193 8.888362712 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63748, Time=184531523
7154 ©.088363571 192.168.1.2 239.9.20.2 RTP 14837 PT=DynamicRTP-Type-96, SSRC=8x1E24@, Seq=63749, Time=184531523
7195 ©.888364392 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63750, Time=184531523
7196 ©.888365283 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63752, Time=184531523
7197 ©.888366130 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63753, Time=184531523
7198 @.888367828 192.168.1.2 239.9.28.2 RTP 1487 PT=DynamicRTP-Type-96, SSRC=8x1E248, Seq=63754, Time=184531523

( TAON A AARSISTNAA 1IN Aca 1 N0 b BT T T T T | nTR AATT AT M —mmnt ~OTH Tirm~ A CCN™ 1A Cmm_Z3TCC T~ 1AACIICTT

<

Internet Protocol Version 4, Src: 192.168.1.2, Dst: 239.9.20.2

User Datagram Protocol, Src Port: 5178, Dst Port: 5173
Real-Time Transport Protocol
12.. .... = Version: RFC 1883 Version (2)
Padding: False
..@ .... = Extension: False

L]
.
1]

%

Contributing source identifiers count: @
@... .... = Marker: False

\ Payload type: DynamicRTP-Type-96 (96)

Sequence number: 63?45|

W

B... .... = Field Identification: First field
.BE0 0220 0209 9OB@ = SRD Row Number: @

p{Timestamp: 184531523]

Synchronization Source identifier: @x@001e248 (123456)
ST 211@_208 Data:SRD Segments length sum not n®18@ - GPM
Extended Sequence Number: @x3a44
SRD Length: 1425

... .... = Continuation: No

A

.900 0818 0811 1918 = SRD Offset: 578 |
e

Video Data: 883acB@3ac8@3acB@3acB@3acd@3acBB3acB@3ac8@3acBB3acBA3ac3@3acB@iacB@3acsn.. |




Packetization
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Ethernet Scaling
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Data | want to Process
Data | want to Process
Data | want to Process
Data | want to Process
Data | want to Process
Data | want to Process




Ethernet Scaling

11ti1d
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206 30818 06 13 1206 6 2 06 S

206 30818 06 13 1206 6 28 46 S

06 30618 06 13 1206 6 28 46 S

Can’t Keep Up



Delivery

ETH Header

IP Header

UDP Header
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RoCE (RDMA over Converged Ethernet

Frame 12: 138 bytes on wire (1184 bits), 138 bytes captured (1184 bits)
Ethernet II, Src: Mellanox_3@:18:3a (b8:ce:f6:30:10:3a), Dst: Mellanox_30:18:3a (b8:ce:fE:36:10:3a)
Internet Protocol Version 4, Src: 192.168.1.2, Dst: 192.168.1.2
¥ User Datagram Protocol, Src Port: 58148, Dst Port: 4791
Source Port: 58143
Destination Port: 4791

Length: 1le4
Checksum: @x@8888 [zero-value ignored]
ETH Header [Stream index: @]
[Timestamps ]
UDP payload (96 bytes)
v InfiniBand
IP Header ¥ Base Transport Header
Opcode: Reliable Connection (RC) - RDMA WRITE Only (1@)
@... .... = Solicited Event: False
1., ..., = MigReq: True
UDP Headel" .88 .... = Pad Count: @
.... BBBB = Header Version: @

Partition Key: 65535
Reserved: @@
Destination Queue Pair: @x@@e112
l... .... = Acknowledge Request: True
.0B8 6888 = Reserved (7 bits): @
Packet Sequence Number: 11889513
% RETH - RDMA Extended Transport Header
Virtual Address: @x@88855ab433e3578
Remote Key: @x@@2883b7
DMA Length: 64 (@xP@2e8a48)
Invariant CRC: 8x49d@s774
¥ Data (64 bytes)
Data: 72646d612d78696e672d0303a20414243444546474540434h4c4d4e4T5051525354555657..
[Length: &4]

RoCE Write

V ElZO



RoCE Setup

Mo,

Time
1 &.eeaae8
3 B.eed4333
7 8.885282
9 8.885283
13 8.885358
15 &.8a85438

17 @.8a85439

i

21 8.885547
25 8.885661
27 8.8a5739

29 8.885836

V ElZO

Source

192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2

192.168.1.2
192.168.1.2
192.1658.1.2

192.1658.1.2

192.168.1.2
192.168.1.2
192.1658.1.2

Destination

192.168.1.2
192.168.1.2
192.168.1.2
192.168.1.2

192.168.1.2
192.168.1.2
192.168.1.2

192.168.1.2

192.168.1.2
192.168.1.2
192.168.1.2

Application

System |

Protocol
RRoCE
RRoCE
EROL
RRoCE
RRoCE

RRoCE
RRoCE
RRoOCE
T

RROCE

RRoCE
RRoCE
RRoOCE

Length

Info

322 (M:
322 (M:

74
62
126
74
62
B2
62
74
62

M=
RC
RC
RC
RC
RC

RC
RC
RC
RC

ConnectRequest
ConnectReply
ReadyToll<e
Send Only QP=8xB88113
Acknowledge QP=0x886112

RUMA Read Reques LF =k

RDMA Read Response Only QP=8x888113

Send Only QP=8xB88112
Acknowledge QP=0x888113
e U WU =R
Acknowledge QOP=BxB88112
RLTA Write Only QP=oxeoe
Acknowledge QP=Bx888113
Send Only QP=8xB88112
Acknowledge QP=0x888113

4..O...............0..............0..>

oLl
¥l

A
¥l

[Establishlconnection|with|RDMAIConnection]

(Client[sends1st|buffer;location

Serverreads]buffery
contentslwith|RDMA)

Client'sends}2nd|buffer;location

Servernwrites]to]
bufferywith| RDMAY

Application

System 2



Standard Ethernet RoCE

Multicast and Connectionless Point to Point
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What do we do?

Cross Functional Approach to Open Solutions

@ ElZO
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EIZO Rugged Solutions

www.eizorugged.com

Connect with us!
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