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KoTaro IcHINOT! and SHUJI NARAZAKIT2

As the communication bandwidth is increasing in recent years, more processes
on a computer are excuted and receive packets simultaneously. Since priority
of process is used in most operating systems in order to reflect the importance
of process, a process with higher priority has more resources than processes
with lower priorities. But in networking subsystem, process priority is ignored
in packet receiving and packets are treated equally. Thus a process with low
priority may use more resources then processes with higher priority in some
situations. This becomes a critical problem when the system’s load is high. To
solve this problem, we propose a new receiving method PacketFlow, in which

network subsystem and process scheduler communicate each other to reflect
process priority in networking. In PacketFlow, network subsystem selects and
drops the packets to be delivered to processes with low priorities in an early
stage of networking, and CPU scheduler increases the priorities of processes
which have many packets in their socket buffers. Experimental results with a
testbed built on Linux show that both of processes with high priorities and the
whole system achieve better throughputs compared with the original kernel.
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Fig.1 The process of receiving packets.
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Fig.2 The process of receiving packets on PacketFlow.
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extern struct sock_data sockbuf_tablel[];
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unsigned int drop_rate;
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PF_filter(p){
if (000 drop_rate U0 O0000OOOOOO)
if(00000000000000000000)
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else
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return;
if (00 B1){
drop_rate OO0 pO0ODO;
return;
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Fig.3 The algorithm of PacketFlow filter.
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/x 00000000000 =/
: extern struct sock_data socubuf_table[];

1

2

3:

4: /» DOO0OOOOOOCOO %/

5: struct prior_process{

6 struct task *tk;/* 0000000000 =%/

7 int priority;/* 0000000 =/

8: int time; /* 00000000 =/

9: };
10:

11: /» DO00O00O000O0O =/

12: struct prior_process prior_process_list[N];

13:

14: /» JO0OO0O0O0OO0OO

15: gooooooooooooooOooooo =/

16: PF_scheduler(P){

17 pOO0O0O0OO0O0COOOOOCOOOODOOO;

18: if(0000 & 000000000 POOOOOOOODOOONODO){

19: prior_process_list 0 POODOODOO;
20: sockbuf_table D O0OOOOODOO0O;
21: }

22: }

0 4 PacketFlow scheduler 0000000
Fig.4 The algorithm of PacketFlow scheduler.
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/* J00000000000 %/

struct sock_data{
struct sock *sk; /» O00000O0OOooOo =/
long time; /* 000000000 */
double rcv_rate; /* D00 0OO0O0O0O0OO =/
unsigned char ds_f;/ 0000000000 O00O0O =/
unsigned char pp_£f;/x 000000000 =/

};
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/* 00000000000 00OOooO =/
: struct sock_data sockbuf_tablel[];
0 5 0OO0O0O0O sockbuf_table 00O
Fig.5 The definition of shared variable sockbuf_table.
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01 000O0o0oo0oo

Table 1 Hardware configuration of experimental environments.

CPU AMD Athlon 64 X2 3800+ 2.0 GHz

ooo 2048 MB
os Debian GNU/Linux 4.0 (Linux 2.6.22)
NIC Realtek RTL-8169
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Fig.6 Throughput of UDP packets.
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Table 2 Dropping count of UDP packets.

original filter scheduler both
000000000 [packets/s] 804.3 333.6 210.0 296.0
Pyo - 453.7 - 0.1
00 B10OOOOO [packets/s] Pus - 513.4 - 0.1
Puio B, 461.6 - 304.7
oa - 1,428.5 - 305.0
Pyo 22.4 0 21.2 0
000000000 [kpackets/s] Pus 22.5 0 22.6 0
Puio 22.7 0 23.2 0
oa 67.6 0 67.0 0
Pyo - 20.4 - 20.4
00 B200000 [kpackets/s] Pus - 20.7 - 20.7
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oa - 61.5 - 62.1
00 [kpackets/s] 68.4 63.2 67.2 62.7
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Fig.7 Running time to receive TCP packets.
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Fig.8 Throughput against the number of packets.
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Table 3 Number of frame drops.
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