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“>¢ Deployed Systems $$$ to Buy & Maintain

4x Racks 10G Co-Lo Links

US$ 410,400 US$ 759,600

Market Data 10G External Links

US$ 916,680 US$ 1,068,540

Annual Recurring Cost for One NY-Based Exchange Co-Lo Data Center w/External Connectivity to NY Metro and Chicago Metro
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FPGA Network Controller & Network Stack

100% FPGA-Based Standards-Compliant Network Stack
Supports PCle 3.0, 4.0, 5.0 & CXL 1.1, 2.0

Significant Fiber Density; Max 16 FPs

Multi-GB On-Board Memory; Max 64GB

MAC-Level Timestamp, PCAP & Port Span

PPS, NTP, PTPv2, PTM, TGPIO PPS, & White Rabbit

SmartNIC Capabilities:
= Add-On LMS Extensible Logic
= Add-On End-User or 3rd Party Logic

Single PCle Slot, HH 2L or FH 34L
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“* UberNIC Precision Time Synchronization

GNSS Constellation Grandmaster PPS
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Grandmaster PTPv2 & White Rabbit Precision Time Measurement (PTM)

LMS is a Member of the OCP Time Appliances Project and a Founding Member of the CERN White Rabbit Collaboration Partnership
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“*¢ UberNIC Timestamp & Packet Capture
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v Frame 1: 110 bytes on wire (880 bits), 110 bytes captured (880 bits)
Encapsulation type: Ethernet (1)
Arrival Time: Nov 7, 2023 21:16:59.562260320 W. Europe Standard Time
[Time shift for this packet: ©.000000000 seconds]
——————————————Jp>o Epoch Time: 1699388219.562260320 seconds
[Time delta from previous captured frame: ©.000000000 seconds]
[Time delta from previous displayed frame: 0.000000000 seconds]
[Time since reference or first frame: 0.000000000 seconds]
Frame Number: 1
Frame Length: 110 bytes (8802 bits)
Capture Length: 110 bytes (880 bits)
[Frame is marked: False]
[Frame is ignored: False]
[Protocols in frame: eth:ethertype:ip:udp:data]
[Coloring Rule Name: UDP]
[Coloring Rule String: udp]

> Destination: Prodrive 22:33:44 (00:0f:11:22:33:44)
> Source: Computex_01:02:03 (00:20:0b:01:02:03)
Type: IPv4 (0x0800)

{ 1. Timestamp (ns) B — Frame check sequence: ©x804c69a6 [unverified]
| 2. Packet Capture

[FCS Status: Unverified]
v Internet Protocol Version 4, Src: 198.50.0.1080, Dst: 19.50.0.3
9100 .... = Version: 4
.... 0101 = Header Length: 20 bytes (5)
Differentiated Services Field: ©x0@ (DSCP: CS®, ECN: Not-ECT)
Total Length: 92
Identification: ©x0000 (@)

> 010. .... = Flags: 0x2, Don't fragment

...0 0000 0000 VOO0 = Fragment Offset: ©

Time to Live: 64

Protocol: UDP (17)

Header Checksum: ©x25c7 [validation disabled]

[Header checksum status: Unverified]

Source Address: 10.50.0.100

Destination Address: 10.56.0.3
v User Datagram Protocol, Src Port: 9999, Dst Port: 2200
Source Port: 9999
Destination Port: 2200
Length: 72
Checksum: 9x@000 [zero-value ignored]
[Stream index: @]
[Timestamps]
UDP payload (64 bytes)
v Data (64 bytes)

Data:

\ 4

v Ethernet II, Src: Computex ©01:02:03 (00:a0:0b:01:02:03), Dst: Prodrive_22:33:44 (00:0f:11:22:33:44)

[Length: 64]
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Host/UberNIC Host Real-Time Clock Post-Update Time Value Divergence
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95th Percentile: +/- 4ns

Divergence - Nanoseconds
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PTM One Second Updates Chronological

Not a STAC Benchmark

27180 One-Second Updates | | SuperMicro X13SEI-F w/Xeon 4t Gen 6442Y
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“*¢ UberNIC PTM Synchronization & CPU Load -
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Host/UberNIC Host Real-Time Clock Post-Update Time Value Divergence

CPU Load 0% CPU Load 25% CPU Load 50% CPU Load 75% CPU Load 96%
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6ns to -6ns

7ns to -7ns
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9ns to -9ns

Not a STAC Benchmark

27180 One-Second Updates Per CPU Load Percentage| SuperMicro X13SEI-F w/Xeon 4t Gen 6442Y
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3¢ UberNIC Network 1/0 RTT Intra-FPGA - UDP-

95th Percentile Transceiver-to-Transceiver Latency & Throughput Characteristics

jvare

a molex company

Payload Size
s o=ooee 32B 64B 128B
256B =====- 512B --==-- P[] RIS 14548
K] 100,000 T
= s
i
=
A
IS
(=)l
o
=
1
[%]
e
5 Not a STAC Benchmark
ot
w
o 10,000 +
c i
= 1
=z
|
> 5,000 +
9]
= s
[}
o
©
—
=
o
1,000 +
0TV o o o o o o o o o o o o o B B T T T T
© © ©9 9 © © © © © 9 9 © © © © © © 9o © © 9 © © 9O 9o © o 9o o o o o o
S © © 6 6 6 ©6 ©6 o6 © ©6 © ©6 ©6 ©6 o © ©6 o6 © 6 © © © ©6 ©6 © © ©6 © © o o
=S =g ;o 8§ oe | mo&e s o5 KOS a @ G ¢ oM g =g KO @ Q & & M f = s &
— — — ~ & o 9 o0 %) ) < < < < n 1) 7 © © © ~ ~ ~ ~ © © © o o )

L1 Throughput Rate - Mbps

Tested By Naros.TaSR
43,9600,000 Frames | Multi-Step Variable Throughput Rate | 10GbE
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3¢ UberNIC Network I/O RTT CXL - UDP

95th Percentile Transceiver-to-Transceiver Latency & Throughput Characteristics
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L1 Throughput Rate - Mbps

Tested By Naros.TaSR
43,9600,000 Frames | Multi-Step Variable Throughput Rate | 10GbE | Asus WS790 SAGE w/Xeon 4th Gen W7-2495X
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“*¢ UberNIC Network 1/0 RTT PCle - UDP

95th Percentile Transceiver-to-Transceiver Latency & Throughput Characteristics
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L1 Throughput Rate - Mbps

Tested By Naros.TaSR
43,9600,000 Frames | Multi-Step Variable Throughput Rate | 10GbE | Asus WS790 SAGE w/Xeon 4th Gen W7-2495X
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Available Exclusively via BittWare

https://www.bittware.com/contact/

Strictly Proprietary — Presentation for STAC Research May 02, 2024



https://www.bittware.com/contact/

4 LMS =

LIQUID MARKETS SOLUTIONS

The Power of the Possible™

UberNIC

It Just Works
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lets.talk@liquid-markets.com

CH: +41-79-877-6185 | US: +1-978-273-7990 | JP: +81-50-5539-9608 | UK: +44-20-8144-3329
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