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Abstract Network data plane programmability (Data Plane Programmability) gives powerful
programmability to the data plane of network forwarding devices, allowing the deployment of new
network protocols, updating security functions, and providing in-network computing acceleration

services without updating devices. Due to these advantages, data plane programmability has
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become an emerging technology that is highly concerned by the industry and academia, and has
been put into use by mainstream cloud service providers. Among them, Reconfigurable Match
Table architecture (RMT) has become a hot research direction in the programmable data plane
due to its excellent processing performance and flexible programming capability with P4 language.
However, due to the complex design of the RMT architecture, the closed-source service
mechanism of the chip, and the high development threshold of FPGA, it is currently difficult for
researchers to innovatively design the micro-architecture of the RMT architecture through FPGA
and perform in real performance scenarios (above 100 Gbps). Motivated by the need of research
on data plane programmable micro-architecture, this paper proposes an open-source design of a
flexible and high-speed programmable data plane prototype system for the first time. The system
supports core functions such as RMT architecture programmable protocol parsing, custom rule
matching, and action engines based on very-long instruction words, and supports programming of
the system via P4 language. In addition, FastRMT also has the characteristics of loose coupling
and modularity, which facilitates researchers to replace or reconstruct modules, thereby enabling
agile development and verification of new mechanisms or architectures. This work includes two
versions of switch prototype and network interface card prototype, supporting mainstream FPGA
chips. The system can complete 100 Gbps line-speed packet processing capability, and the 1500 B
packet processing delay is only 1.22 ps, which reflects the micro-architecture innovation of
FastRMT as a basic framework. and the advantages and feasibility of production line-level
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verification.
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metadata

8 X 6B+8 X 4B+8 X 2B
wmo | I E A E
1k y h
—_—
6B % 2BF A HEHE A1

ERE R metadata

K8 PHV FEs 2R &K

4.1.3 CHEFHREBUAIT

W = ik, SR U T T A PHV
PEHVC L S B, S FFAR 3 VAN ID 5 VNI T [i1]
AN TR R 400 4% 1) S B PR . i e 5 — A
BT BRAM BT 1) 5C B - 4 IBORL U A 4% 2 . A7 4%
T FI RG] Kb PHV [A] 4% i i) VAN 1D 5§
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FastRMT fy A S8 T P B LR G S A s A
2%, IF # & B 3 F Corundum AY FPGA M 5 8%
NetFPGA SUME A2 -4 .
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T 3oy v BRSO e T Re R
I~ W AS B 67 5 R 512 437, B A 3 R 250 MHz,
Fie KB Ab B 5 R AT 3k 128 Ghps s 1117 28 e i A Kl 3
7 5 Ay 256 A, B B AT 32 200 MHz s S5 K 4 4k
P A 1K 51. 2 Gbps.

K13 FastRMT 1 REPEAL S50 15 B

&2 FastRMT RE RS FPGA FiRHFER

LUT FF BRAM  DSP
Corundum FI-& 61902 77688 349 0
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K 13Ce) i » A< 0 FastRMT #% A & Corundum
T U5 D S 1 5 % O e R A X 4
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complex design of the RMT architecture, the closed-source
service mechanism of the chip, and the high development
threshold of FPGA, it is currently difficult for researchers to
innovatively design the micro-architecture of the RMT
architecture through FPGA and perform in real performance
scenarios (= =100 Gbps). Motivated by the need of research on
data plane programmable micro-architecture, this paper
proposes an open-source design of a flexible and high-speed
programmable data plane prototype system for the first time.
The system supports core functions such as RMT architecture
programmable protocol parsing, custom rule matching, and
action engines based on very-long instruction words, and
supports programming of the system via P4 language. In
addition, FastRMT also has the characteristics of loose coupling
and modularity, which facilitates researchers to replace or
reconstruct modules, thereby enabling agile development and
verification of new mechanisms or architectures. This paper is
supported by the National Natural Science Foundation of China
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