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Implementation of the Multi-Channel Network Controller
using Buffer Sharing Mechanism

=N i N
(Tae-Su Lee * Jaehyun Park)

Abstract — This paper presents an implementation of a new type of architecture to improve an overflow problem on the
network buffer. Each receiver channel of network system stores the message in its own buffer. If some receiver channel
receives many messages, buffer overflow problem may occur for the channel. This paper proposes a network controller
that implements. a receiver channel with shared-memory to save all of the received messages from the every incomming

channels.

The proposed architecture is applied to ARINC-429, a real-time control network for commercial avionics

system. For verifying performance of the architecture, ARINC-429 controller is designed using a SOPC platform,
designed by Verilog and targeted to Xilinx Virtex-4 with a built-in PPC405 core.
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3 Memory(64 x 32bits)

WHILE{

TF(asked Load or Store){
Load message from mamory of
Store message in memary

}

ELSE /fscarch a memory
IF(MST{CAT] is not available)

CAP++;

}

B channdl message
channel? message
EZH channel3 message

Q
MST: Mcmory Status Table
CAP: Cumen Address Pointer
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Fig. 2 Searching shared memory
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STORE:
NAP[LAP] = CAP;
LAP = CAP;
MEMORY[CAF] = New Mezsage;
MST[CAF] = 1;
IF(FAP is NULL)
FAP = CAP;
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et itoleied

New Message

§oo CAP
1ap =
FAP
G e
[l W inusc

0
FAP: Ficst Address Pointer.  CAP: Cument Address Pointer @ channell message
LAP: Last Address Pointer: . MST: Mermory Status Table channel2 mestage
INAP: Next Address Pointer B8 channel3 message
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Fig 3 Data storing sequence
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Memory{64 X 32bits) LOAD:
3 Out Message = MEMORY[FAP);
MST{FAT] = 0;
IF(FAF == LAP)
FAPiaNULL;

63

9
FAP: First Address Poimter:  NAP: Next Address Pointer
LAP: Last Address Pointer:  MST: Metmory Status Table

chunel? message
B8 channel3 message

O™ 4 diolg] 2E A
Fig. 4 Data loading sequence
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