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( Performance Analysis of TLM in Flying Master Bus Architecture Due
To Various Bus Arbitration Policies )

( Kook-Pyo Lee and Yung-Sup Yoon)
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Abstract

The general bus architecture consists of masters, slaves, arbiter, decoder and so on in shared bus. Specially, as several
masters do not concurrently receive the right of bus usage, the arbiter plays an important role in arbitrating between
shared bus and masters. Fixed priority, round-robin, TDMA and Lottery methods are developed in general arbitration
policies, which lead the efficiency of bus usage in shared bus. On the other hand, the bus architecture can be modified to
maximize the system performance. In the paper, we propose the flying master bus architecture that supports the parallel
bus communication and analyze its merits and demerits following various arbitration policies that are mentioned above,
compared with normal shared bus. From the results of performance verification using TLM(Transaction Level Model), we
find that more than 40% of the data communication performance improves, regardless of arbitration policies. As the flying
master bus architecture advances its studies and applies various SoCs, it becomes the leading candidate of the high
performance bus architecture.

Keywords : bus architecture, performance improvement, flying master, arbitration policy
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Table 1. Algorithm of flying master bus architecture.
11 flyingbus_model ()
2. begin
3 Qur_Cycle=0

4 State=InitSt

5. Master_Signal[flying master |=Idle

6:  Siave_Signal[all siaves=Idle

7 if (State=(nitSt) then

8: icle_Gen(Master_Signat [flying master])

9: while(Master_Signal.ldle Cycle[flying master]—) do

Detai |_Cycles_Cal (NULL,NULL, InitSt)

11: end whife
Execute_Bus Mode| (Master_Signal [flying master ] MULL, InitSt)
State=TransferGenSt

end if

elss it {State=TransterCenSt) then
Req Gen(Master_Signal [flying master])
Addr_Gen(Master_Signal {f1ying master})
Data_Gen(Master_Signal [flying master])
Transfer_Signal_Gen(Master_Signat[flying master])
if(TransferExecSt [granted master J&{addr [granted master }=addr [f1ying master]))

State=HoldSt
end if
else then
State=TransterExecSt
end else
end else if
alse if (State=toldst) then
while (TransferSt[granted master]) do
Detait_Cycles Cat{NULL,NULL ArbitrationSt)
Execute_Bus_Mode! (Master_Signal {flying master ].NULL, Arbitrat ionSt)
end while
State=TransferExecSt
end else If
eise then //State is TransferExecSt.
while ((Master_Signal.Data Size[tlying master [+Slave_Signal.
lave_Latency[selected slave])—) do
Detai |_Cycles_Cal(Master_Signal{flying master ],Slave_Signal[all slaves].
ransferExecSt)
Execute_Bus_Mode| (Master_Signal [flying master],Slave_Signal[all slaves],
ransferExecS!St)
end while
Master_Signa! .Req[f lying master =Faise
State=InitSt
end else
end while
41 end flying bus_mode! ()
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Table 2. Comparison of data transaction in each arbitration policy of conventional bus architecture and flying master bus
architecture,
Normal Bus Architecture Flying Master Bus Architecture
Master Arbitration policy Arbitration policy
Type Fixed Round- 2-Level 2-evel Fixed Round- 2-Level 2-Leve!
Priority  Robin TOMA Lottery Priority Robin TOMA Lottery
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