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Priority-based Receiver Processing in the Linux Kernel

RyoTAa OzAKIt and YASUICHI NAKAYAMA't

The explosive growth of the Internet and the number of its users places interesting new
demand for the server systems. Service managements according to contents of service become
new requirements for server systems. Linux operating systems provide service managements
to individual processes using priority. On network receive processing, however, priority does
not work adequately. To overcome this problem, we propose two techniques, dropping lower-
priority packets and suppression of interrupts. We have designed and implemented proposed
system on Linux, and have evaluated it by comparing with original network processing sys-
tem. Experimental results show that our system have an advantage over original network
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processing system.
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Fig.1 The process of receiving packets.
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Fig.2 Structure of proposed backlog.
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function Backlog_enqueue(P;y,)
if0 00000 Othen
Qorig tail Pin
else
PBQ-enqueue(Piy,)
endif
end

8: function PBQ_enqueue(F;y,)

9. //Pn 0000 prio00000

10:  prio := determine_priority(Piy)

11: //prio000000 Q4 00000

12:  Qin := determine_queue(prio)

13: if 0 PBQs 0O 00O Othen

14: //prio0000000000OOOOO
15: // 000000000000 Qsec 000

16: Qsac := determine_sacrifice(prio)

17: if0Qsee 0000000000000 Othen
18: P, 00000

19: return

20: endif

21: Psae —tait Qsac
22: Psee O0ODOOO

23:  endif
24: Qin +tait Pin
25: end

03 O0000000O0OObOO00000O0o0oOob0000n
Fig.3 Store a packet into backlog (Interrupt handler).
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function Backlog_dequeue()
if 0 Qorig 010000000 Othen
Pout “head Qo’rig
return P,
else
return PBQ_dequeue()
endif
end

9: function PBQ_dequeue()

10: if0PBQsO000000O00OOthen
11: // 0000000000000

12: // 00000000000 Qouwe 00O

13: Qout := determine_maz_priority_queue()
14: Pout +head Qout

15: return P,y;

16: else

17: return NULL

18:  endif

19: end

04 D000D0O0000O0O0DOO0OO0ODOOOOOOOOO
Fig.4 Pick up a packet from backlog (Software
interrupt).
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Table 1 Hardware configuration of experimental

environments.
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Table 2 Results of micro-benchmarks.
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Fig.5 Throughput with concurrent load.
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Fig.6 Latency with concurrent load.
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