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Abstract

Bus system consists of several masters, slaves, arbiter and decoder in a bus. Master means the processor that performs
data command like CPU, DMA, DSP and slave means the memory that responds the data command like SRAM, SDRAM
and register. Furthermore, as multiple masters can’t use a bus concurrently, arbiter plays an role in bus arbitration. In
compliance with the selection of arbitration method, bus system performance can be changed definitely. Fixed priority and
round-robin are used in general arbitration method and TDMA and Lottery bus methods are proposed currently as the
improved arbitration schemes. In this study, we proposed the score arbitration method and composed TLM algorithm. Also
we analyze the performance compared with general arbitration methods through simulation. In the future, bus arbitration
policy will be developed with the basis of the score arbitration method and improve the performance of bus system.
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The consideration item and current possibie

solution about bus arbitration methods.

1 | Master bandwidth Priority asggnment about each master
Ex) Fixed Priority, TDMA, Lottery
High priority assignment about long latency]

2 |Starvation Tx) Latency-award bus arbitration,

round-robin policy

3 |High performance 1. Pn.on.ty assgnrrent due to slave latenc:
2. Priority assignment due to burst length

4 Priority  requested by Priority assignment due to data size

user (Byte, Felfword, Word etc)
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Fig. 2. Score arbitration method.
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Table 2. Score assignment about the consideration item

applied in this study.

Masterl -
Master2 :
Master3 :
Master4 :
Master5 :

1 |Master bandwidth

Master having More than 100 bus request]
cydle : 10 score
Hse: 0 score
1. Slave latency
%hortslavela‘remy(ex SRAM) : 4 scord]

se 0 scord

2. Burst length

16 Burst length 4 score

8 Burst length : 3 score

4 Burst length @ 2 score

1 Burst length : 1 score
Data size

Word : 2 score

Hse : 0 score

2 |Starvation

3 |High performance

4 Priority requested by
user
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Table 3. Algorithm of Score arbitration method.

X dhae

1: Priority_Score_Arbitration ()

2.4

3 int Priority_Score [master_number];
4: int Master_Score [master. nurmber];
5 int Long Wait, Score [master_number];
6. int Burst,_Score {master_nurrber];
7. int Slave_Score [master_nurrber];
8 int first_req=0;

9. int pre_granted;

10/ Priority Score Calculation
11:for(i=0;i<master_nurrbersi++)

124

13 // Master Score Assignment

14 Master Scoreli] = master_number-i;

15 // Long Wait Score Assignment for Starvation Prevention
16 if(request,_cyclelil>=500) Long Wait_Scoreli] = 10;
17 else Long Wait_Scoreli] = 0;

18  //Burst Length Score Assignment

19 if(brstli]==SINGLE)  Burst_Scorefi] = 1;

A else if (trans_cyclefil==4) Burst_Scoreli] = 2;

21:  else if (trans_cyde[il==8) Burst_Scoreli] = 3,

22 else if (trans_cyclelil==16)Burst_Scoreli] = 4;

23 // Slave Score Assignment

24 if(slave_typelil==SDRAM) Slave Scoreli] = 0;

5 else Slave_Scoreli] =

2% // Total Score Surmrration

2 7

Priority. Scorelil=Master_Scorelil+Long Wait_Score[il+Burst, Score[il+Slave. Scorelil;
28} //for(i=05i<master_number;i++)

29// Bus Grant Decision

30:for (i=0;i<master_nurmber;i++)

if(reqi])
{
if(first_req!=0) first_req=1;
else first_req=0;
if(first_req==0)
{
first_req=1;
pre_granted=i;
} //f(first_req==0)
else
{
if(Priority_Scorelpre_granted]<Priority_Scorelil) pre_granted=i;
}// else
46} /el
46} //for(=0ii<master_nurmber;i++)
47.// Bus Grant Assignment
48 grantedpre_granted|=TRUE;
49} //Priotity_Score Method O
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