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Abstract

Multi-core on-chip data transmission refers to a technology that communicates through shared
memory, on-chip network, etc., in a system-on-chip to realize collaborative processing tasks by mul-
tiple processors. In order to achieve the goal of multi-core on-chip transmission technology in data
transmission between multiple processor cores and multiple external devices, while taking into
account data packet sending and receiving, effectively monitoring data exchange and flexibly dis-
patching data packets, this paper proposes a method based on a multi-core data arbitration me-
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chanism for large-scale data disassembly/packet transmission. The new mechanism adopts a prior-
ity multi-level adjustment strategy to realize the orderly entry and exit of data packets into the
queue manager, thereby reducing the burden of internal communication and improving the over-
all performance of the system. The HDL modeling and simulation of the new mechanism are car-
ried out. The experimental results show that the proposed design can ensure the priority order of
multiple groups of data, improve the data utilization rate during transmission, balance the response
speed, and achieve fair and efficient transmission in multi-data scenarios.
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Figure 1. Overall structure diagram
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Figure 2. Schematic diagram of entry-level arbitration module
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Figure 3. Flow chart of priority expansion
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Figure 4. State transition diagram of export-level arbitration module
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Figure 5. Simulation diagram of priority result output
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Figure 6. Simulation diagram of export-level arbitration module

6. HOMERMMEHIRR{TEE

43. BERRITESHT

TENFBAF ready o HrmifIacE T, VuIELE F A S B &5 2l 38 1 A A i GRS C R, i 2
GAh BB E, i E RS R AL K pop_req, 3#4F H AN S. pdma_ack J5, SeRsR . Hor,
A 64 bits ] pointer_pacakage_i, fiith 16 bits FIfF5H HEASI TR data_detect. 16 bits [ L5 HEA S TR
exit data o,

MALFREEAZ AN SN A, PR AN H B 2 A LR 4 MiE T R EE AR, H s AL
PRESZ: WA, B Ium oA B A% VR AR BB, B I s YRR AN, B R T
—HhR.

BExs DA B VUM AR, 57 BRI S RN N . BB A RIBL, AFRER AL 0 1Ry AA
WAL 1 AR H Ramae U B AN TRIBE, A 0 AR el RS HEE, ALERE X 2 VRN H BRI
WA B, ARPRERAZ 1 AR R IR, A 1 AR B s SIS B, A 2 AR RTE
Ui OB B, AR 3 AE D9 H ) Im R CEE .

PiE I 7, & 8 fw, Hor ] 7 AR AR A — AN ] B IS K 2% 8 A pointer_pacakage i,
8 B AL —ANB (8] N IELE K 1% 64 /) pointer pacakage i. MRIEAFYRLGF B A8 5, K IKIREL
JHIE S channel id 73314 1. 2. 13 15, data_detect A% AL A 3L H (G ISR, data detect pl
AN 1 BJHSEE, data_detect_p3 USRI 3 HIFRICEME . 07 FBORAE W EHE I B 8Os, il e
frEE I, TR H BRI, A SO FT I 22 A% B0 7 BEAR i B L i) P DASE I EOHE 1A R 35 B

4.4. BEERFEIRERE
ZAZ B E IS AL R IE R R 1 Fios.
5. &RiG

ARSI FEFF BT T e B0 A% i 1 B e L] e 3 2 20 fb e T 2 £ 0 € 0T 2 ) BA 37
TERAEBNIIHIIHERE, SRS AN L (B R 5 e . N 1 AR I A vh & s B RIS B AT
ROVE BLANR G, ISR TR B AL e B L, I AR SRR e R B A ARG R S B T
B HEBA T B EOE G ERTIR TACE, B R IEH AL 2 A E AR BCR . R, SRR Z A

DOI: 10.12677/jsta.2022.103044 375 AL JRAR T A 5 N


https://doi.org/10.12677/jsta.2022.103044

&=
=

W dk o

W st 1

W ready_o 0 gl i i}
LR I I NN N N O S N O
> W channel_id[4:0] 0 1 9 13 15 0
> W pointer_package_i(63}] 0000000} 000 Jiooo o000 J{ooo fooo ooo ooo oon ) oo oo Jlooo Jlooo Jlooo Jooo fooo ooo o000} ooy {000 {ooo :oon fooo oo feoo [ooo¥fooo Jooo Xooo oo oo fooo {ooo {ooo Xooo fooo fooo oo Jmoo oo
>_package_pointer_o 02a3 28 | 2024 | 2032 2037 { 203c | 2041 { 2048 ¥ 204b 0 10 052 | 105¢ | 1064 | 1069 J 108e ) 1073 B [ 207N £ 082 | £087 { e08c | e091 | 096 | <09b 0s5 /| 00sa f, 00af | 00b4 /| 00b3 | DObe | 00c3 J 00c8 J{ 00cd i 0042 | 0047 | 00do | 00e1 j 0066
W ready_i o U UU U U

pon_req 0 [ I FLI ninl I L

W detect valid_o 0 1l | 0 N nn I I
> W data_detect{15:0] 0Oo0dc K & 100a. 2041 100¢ 2050 \}@ 2037 1028 2030 1005 2048 0

i ol e e P I L Ll L L i e nrelt
> W data_o[15:0] 1023 XXRK m)\ 100¢ )( 1014 1028 1005 1
3 valid_o o i N i I
TR v ] T ‘\ULHFH (T T uuquF
 pop_rea o1 0 I O O

W detect_valid_o_p1 0 \ nn Il Ml Il n ‘
> W data_detect_p1[15:0] | 1078 xoo ' | )(10ea ) 1088 ) 106 105a j\tost ) 1073 1055 1078 -
woamazept |t (NP LA L R IL R et LN L r e jfaregt
— o
> W data_o_p1[15:0] 0000

4 valid_o_p1 0

W ready_i_p3, 0

¥ pop_req_p3. o

W detect_valid_o_p3 o

\ a0 s astect gt | 0z0

W pdma_ack_p3 1

W finish_p3 0

> W data_o_p3[15:0] e0a0

W valid_o_p3 0

Figure 7. Continuous input of 8 data simulation diagrams
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& 8. ZE&MA 64 NI

Table 1. Overall resource consumption table

1. REFRERER

[T, AT T
I RO

]

Ty

Imiminini

4

T T
A =

Resources

Estimation

Available

Utilization %

LUT
FF
BRAM

169,738
98,219
348

2,532,960
5,065,920

2520

6.70
1.94
13.81

THREHEMG, FEBNIIN EURIBA A DR A WR L 500, SRR AR A 1 BRI BL 2, 38 5™ AR 4
Rt ZE, SCOLEUR mARAS . R Z BRI —DRRE, 24 EEdR BRI AR 4, K
FHSE s i v R A Fe AL o 1E SO B AR B FE R T Tl 22—

DOI: 10.12677/jsta.2022.103044

376

PR B 5 B


https://doi.org/10.12677/jsta.2022.103044

&=
B

SE K

(1]
(2]
(3]

[13]
[14]
[15]

[16]

[17]
[18]

B, A, . BT 2 4% DSP NG B IRER RE[]. BTFHEIR, 2021, 50(3): 4-5.

Mk, e, EHNI. 2 AR A B E T 5 S S [I]. BT HIR, 2016, 39(16): 83-87.

PAARVE, L&, TR, % 24 DSP 5 FPGA sl #iifef R A it S5 RHI]. T HEARR, 2018, 44(12):
40-43.

R, 2% DSP [A)3F SRIO FE A4 & v 5 Se B[], fBIpLE R, 2017, 36(4): 36-39.

T, WiEE, ek, % 2 E A= SR RS R E SRR R[] TRV S K E, 2013,
50(10): 2212-2227.

MM CPU-GPU M R4 T IR L& LI 52 [T]. H 750t 7%, 2018, 26(8): 93-101.

Li, Z., Yang, G., Liu, S., e al. (2018) A Task-Based Multi-Core Allocation Mechanism for Packet Acceleration. /EICE
Electronics Express, 15, 9 p. https://doi.org/10.1587/elex.15.20180414

4. TMS320C66xKeystone 2244 %1% DSP A1 5LFIREfRIM]. Lifg: LIAZIE K2 H AR, 2015: 1-106.
B, #Butar, 21 TIC66x 2% DSP Mg ik REARIM]. dbat: 4R AR, 2017: 1-131.

JARBRE, FATNMEL — ok BT ) e 2 ARAE SR B A D], TR, 2017, 30(6): 57-62.

RS K, TRPE, BRI, —RE KRR P A DML QoS A A B B 2% Bt it 5 Se i), WfEHAR, 2018,
51(11): 2655-2661.

Guo, Y. and Li, Z. (2018) A Novel Priority-Allocated Scheme for Flow-Based Queue Managers. 2018 IEEE 20th Inter-
national Conference on High Performance Computing and Communications; IEEE 16th International Conference on
Smart City, IEEE 4th International Conference on Data Science and Systems (HPCC/SmartCity/DSS), Exeter, 28-30
June 2018, 1002-1006. https://doi.org/10.1109/HPCC/SmartCity/DSS.2018.00166

WU, WRME, BRSO 2t I A EEE BB EETTE AR SEELD). TR AR 5 AL, 2020,
42(10): 1749-1756.

B, B PRI, . TR A S A B R T B, IR Tl K S 1 SRR R,
2019, 42(7): 906-911.

DR, TRE, KERM, 5 — M2 RGBSR REFIRD]. TR, 2020, 33(6): 52-57.

Benacer, 1., Boyer, F.R. and Savaria, Y. (2017) A High-Speed Traffic Manager Architecture for Flow-Based Network-
ing. 2017 15th IEEE International New Circuits and Systems Conference (NEWCAS), Strasbourg, 25-28 June 2017,
161-164. https://doi.org/10.1109/NEWCAS.2017.8010130

R, R RE A B R B HOR BT [D]: (2208 3], P P2 T RHE R, 2018: 1-65.

FHFE. 2280 AR BT SRIED]: (Bl A0e ], Kb ERRHER, 2018: 1-54.

DOI: 10.12677/jsta.2022.103044 377 IR AR S R


https://doi.org/10.12677/jsta.2022.103044
https://doi.org/10.1587/elex.15.20180414
https://doi.org/10.1109/HPCC/SmartCity/DSS.2018.00166
https://doi.org/10.1109/NEWCAS.2017.8010130

	多核数据管理器仲裁机制的研究与设计
	摘  要
	关键词
	Research and Design of Arbitration Mechanism for Multi-Core Data Manager
	Abstract
	Keywords
	1. 引言
	2. 系统概述
	3. 系统硬件实现
	3.1. 入口阶段仲裁模块
	3.2. 中间阶段优先权扩展模块
	3.2.1. 优先权扩展算法
	3.2.2. 主要工作流程

	3.3. 出口阶段仲裁模块
	3.3.1. 设计原理
	3.3.2. 出口阶段仲裁状态机描述

	3.4. 多对多仲裁模块

	4. 仿真结果与分析
	4.1. 优先权扩展模块仿真分析
	4.2. 出口阶段仲裁模块仿真分析
	4.3. 总体模块仿真分析
	4.4. 总体模块资源消耗

	5. 结束语
	参考文献

