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Abstract: Input-Queueing is becoming increasingly used for high-bandwidth switches and routers for its
scalability, but it needs an elaborate scheduling algorithm to achieve good performance. Round-Robin algorithms
have been extensively investigated due to its simplicity and parallelism. However, the present Round-Robin
algorithms suffer from poor performance under nonuniform and burst traffic. This paper proposes a Round-Robin
algorithm named iSLOT, which can approximate the maximum matching algorithms by iterating the scheduling
decision between slots and using the randomness of the queue length. Simulation results show that iSLOT not only
is stable under uniform i.i.d traffics, but also outperforms the existing round-robin algorithms under burst and
nonuniform traffics in throughput and delay performance.
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i CA LR
Input port i:
If (Sch[i]==0)
For (j=1yj<=Nyj++)
If ((Oli][p_Reqi]])&&(out_Busy[p_Req[i]]==0))
r_State[p_Req [i]][/]=1;
break;

b
else p_Req[i]=p_Req[i]%N+1;

Output_port i:
for (j=0;/<Ny++)
if (»_State[i][p_Grt[i]]){
{Sch[p_Grt[:]]=i;
out_Busy[i]=1;
break;

}
else p_Grt[i]=(p_Grt[i]+1)%N;
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Input_port i:
If (Q[i][Sch[:]]>0){

OLi[Sch[i]1=Qli[Schli]]-1;

If (Q[][Sch[i]]—=0){
p_Req[i]=p_Req[i]%N+1;
out_Busy[Sch[7]]=0;
Sch[i]=0;

}
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Fig.1 The performance of Algorithm 1
under uniform i.i.d traffic
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Fig.2 The performance of Algorithm 1 under diagonal traffic
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For (j=1<=Ny++) if (»_State[i][p_Grt[i]]){
If (Qli][p_Req[i]&&(out_Busy[p_Req[i]]==0)){ Sch[p_Grt[i]]=i;
r_State[p Req[i]][i]=1; out Busy[i]=0[p_Grt[i]][i]/2;
break; break;
} }
else p_Req[i]=p_Req[i]%N+1; else p_Grt[i]=(p_Grt[i]+1)%N;
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Input port i:
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p_Req[i]=p_Req[i]%N+1;
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}
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Fig.3 Illustration of an execution of iSLOT algorithm
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Table 1 The throughput of kinds of RR algorithms under different traffics
R1 SM RR BIRAEARRRE FIELR

NS
il

Uniform traffic Diagonal traffic Weakly diagonal traffic
iSLIP 1.0 0.812 0.776
FIRM 1.0 0.838 0.774
DRR 1.0 0.836 0.757
EDRR 0.965 0.855 0.968
iSLOT 1.0 0.962 0.975
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Fig.4 1Q length-load curve under uniform i.i.d traffic

K4 ¥4 ii.d e T B - B fir il 2k

1000000 Jl
— & —iSLIP gosere BT
100000[ __ . _FIRM IIE-;;Q?
....... 5..DRR ke
10000] — ’
~~EDRR o JZ )
a —-—iSLOT L e
5 1000 I o
=4
=}
B
=
0.1 * * * * * * * *
50 55 60 65 70 75 8 85 90 95
Normalized load (%)
Fig.6 1Q length-load curve
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Fig.5 1Q length-load curve under burst traffic
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