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A Network Processing System for QoS Control
Based on Process Priority

Ryota OZAKI+ and YAsuicHI NAKAYAMA

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. UNIX based operating systems provide service manage-
ments to individual processes using priority. On network receive processing, however, priority
does not work adequately. In paticular, this problem have a much greater impact on SMP

machines.

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-
2.4.18, and have evaluated comparing with original network processing system. Experimental
results show that our system have an advantage over original network processing system.

1. 0000

00000000000000000000000
00D000000000000000000000
000000000000000000000000
0000000000000 00000000000
0000000000000 0SMPOOODOOO
000000000000000000000000
00 (00 0800000000000 0NooODn
oDoooooooYY0000000000000
0000000000000 00000000000
0OooDooooo

UNIXO OSO00000000000000000
000000000000000000000000

t 000000 ooooo
Department of Computer Science, The University of
Electro-Communications

g 7id

cpUOO00O0OOOOOOOoOoOOoOoOoooOoood
O000O0o0ooooooooooOo ceugooonO
0000000000000 UNIXO OSOoOoon
obooooooooboooOoOO0o0oOoooObOb0oobooo
goooooooooooooooo sMpOoOOO
obobOocobooooDo
uoooooboooobooooobooooboobooooon
gobooobooooooobooooboboooooo
gobobooooooooobooooooooobon
goboboooooooobooboobooboooooo
gobobooooooooooooooooooooo
goooooboooooboooboooobooobooon
oobooooooooooooo
gooboboooooobooboooooooDbon
gbbooboooouooobooooooooooooo
gobooobbobooooooboboooooooon
ooboobobobobooooobooobooOooooboooo


研究会Temp
ハイパフォーマンスコンピューティング

研究会Temp 
（２００３． ３． １２）

研究会Temp 
93－13

研究会Temp 
－71－


— (oo noon
0oo
oooo 0oo
oooo \
- (oopoo)e o f{oooo)oo
~ Jloooofioisi|oooo )
ooooool i “oooo
0on ooooo Joooo o
00O
oooo —
ooooooo

01 00oooogoo
Fig.1 The process of receiving packets

gbobobooboooooooobooOoOooobobOooon
oooogd

goboboocodoobocoboooooooooboooo
ooosMPOOOOOOOOOOOUOOOOOOOO
00000000000000000 (Linux 2.4.18)
gooboobooboooooooobooobooooooon
oooooooo

2. JOoooobooobooo

2.1 O O
000000000000 OSO000000000
00000000000000
0OSO000D000000000000000000
000000000000000000000000
0000SO00000 CPUOOOONOONOODOONO
000000000000000000000000
000000000000000000000000
00000000 O0000UNIXO 0SO000000
0000 CPUODDOOOOOOO0O0O000000
000000000000000000000000
000D000000000000000000000
00000000000000000000000
2.2 00000000
00000000000000000000000
000000000000000000000000
0ooo (0 1)0
0000000000000 (00 N)OOOOO
000000000000000000000000
000000000000000000000000
0000000000 O0SO00000000000
000000000000000000000000

goooooooooDbo

2.2.1 00O0O0O0O

gobooobooObooooboooobooooooooo
gobooooooboOoooooooooooooobo
gboboboboooooooobocboOoooooooboooo
goboooooooooboobobooboOooo

gboobooboooooooooooobooooo
gobobobooooobooooooboooooooo
gboboboobooooobobooooouoocoboboo
ooooooooo

2.2.2 JOO0OODOOO

gooooboooooobooboooooobOooon
goooboooooooobboobbboobooo
gobooooooooobooooobobobooobDbo
goboooooobooboooooooo

gbooooboooooboooboooboOoooooooo
goboooobobooboooocboooooooooon
gobooooobooobooooooobobobOooon
goboboooobooooooooobooooooo
ooooooooooooooooboobboooon

23 0 0O O

UNIXO OSOOO0O0OoOOoOooooooooon
gboooooooooboooooobooboboooDo
goboooooooooooobooooboobooo
gooooo

2.3.1 00OOODOOOOO

obooboooooooooboooooobooboon
gobobooboooobooboboooooooboboon
godoobooooooooooboooooooooo
gcpUOOOOOODOODODOODOOOOOOOO
gboboooooooooooooooooobon
goobobooobooooooboooboooooooon
gbobooooooobooooobooooboboooo
gboboooooooobooboooooooooooDno
gooocpuUbDOOOOOODOOOOOOOOOOO

gooooooooooobooooooooooon
gobooobooooooooooooooooooon
gbobboobooooobooboocooboobooooobooo
gooboobooooooobooobooobogoon
gooooboooooooboooooooobobboobo
gooooooooDo

2.3.2 OD0O0OO0OO0OOOODOOOOOOOO
goooboooooooooooboooooDboDn
O cCPUOUOOOOOOOOOOOOOOOOUOOO
O00ooooooooooooooooo cpubnO
goobobooooboooooboobooobooboooooo

0720


研究会Temp 
－72－


goooooooooo

gooooog

oo oo

ooo
ooo

pooooo
ooooooooo

02 0000o0Oooooooo
Fig.2 Structure of proposed backlog

oobooobooobooooooobObOOobooboooo
oobooooooooocboooooooOoOobOOoDboOoo
goooboooobooooboooobbooobooboooo
gooobobooooooooooboboooooboooao
goooooooobooboooboob

3. oooOOooooooooon

3.1 0000

ooooooooooobooooooobboboooo
gooooboooobooooobooooooboobooon
gboboooodooobOoobooobooooooon
goobooooooooobooooobooooooon
bobooooooooboooooooboooboboooboo
gobooooooobooooooooooOooOooOOoon
gooooooooboooooboooobDbDbOoOooo
oooooboooboooobooo

3.2 000O00O0ODOOO

goobooboooooob0oobo0oOooooboooo
obooooooobooooooobooboooooooo
goobobooodooooboooooooboooooon
gooobooooooocooooooooobooobooa
o0 cpPUODOOOOOOOOOOOOUOOOOO
gbooboooooooboooboooobobooooo
oboooooooooooboooo

000 NIODODOOooOooooooooooooo
oooooooooboooobboob0ooooogo
cpUd0d0O0OOOOOOOOOOOOOOoOoOoon
goboooooooooooooooo

uboobooooooooobooooooobooooo
0000o0ooUooUooooo (o 2)pooooo
000000000 PBQs (Priority Based Queues)

0730

O000000o0o0oooo0o0oOo pPBQsOOCDOOO
PBQsOO0O0OD0OOOOODOOOOOCOOOOODOO
gboooooooobobo0oobooboooooooo
gboboooboobobOoboooooOoo0oooooon
goooobOobooobobooooobooboobooobo
goboooooooooobooobooooboooo
goooooboooooooooon

uoboooobooboobooooboooboooooon
goooooooooo

3.2.1 J00O0OO0ODOODOO

o300ooooobooboboobooboobobooooon
400000000000000DOOODODODOO
ooooobooooooooobooboooonoooo
gooooo

e P.igs: 00000000 ;s 00000000

e Quig>: 000000000 O0O00D000O0 ;4> 0
000000000000000000000 Qorig
oooooo

e P ¢ Q: QUIDDODO POOODODOODD
ooo

s P 4,y Q: QO0O0OO0O0O pPOOOOODOOOO
ooo

s Q <y P: QUDOUOOOOOO POOOOOO
ooood

goobooboodooobobooobooooooboo
O0D0000000oocoooooPBQsOOODOOO
goooboobooboooooooboooobobooon
oo0oooooooboooooobooobobooo
oooobboooboobooooooboobDbboo
ogoooooooooooooboooooooboooo
gobooobooobooooooooooboooooo
goodoad

oooobooooooobooboooobooooon
000000000 Linuxd O1) 00O0OOOOOO
O0o0oo0ooOoOooooUoo o(yoooo

3.3 00OO0OO0ODO

gobooooooooooboooobobobbOoooDn
goooboboobooooboooooobooooooon
goboooobooooobboooobobooooooon
goooooooboooooooboooooooobooo
ooooooo

uooooooooboooobooobooooooooo
boooooooooooooboooobobooon
gooboobobobobobooooboooboobooooobo
ooooboobooboooobooobObOOobObOOooon

ooooooooO0oOoOooO0ooOooogocpuOO
gooooooboooobooboooboobbooo
ooooooo


研究会Temp 
－73－


1: function Backlog_enqueue(P;,)
2: if(00000) then

3: Qorig tail Pin

4:  else

5: PBQ_enqueue(P;y,)

6: endif

7: end

8: function PBQ_enqueue(P;y, )

9: // P, 0000 prio0 0000

10:  prio := determine_priority(Piy)

11: //prio000000 Q;,, DOOOO

12:  Qin = determine_queue(prio)

13:  if (PBQsO O0) then

14: //prio0000000000DOO0ODOO
15: // 000000000000 Qsec OO0
16: Qsac = determine_sacrifice(prio)

17: if (Qsec 00000000000 DODO) then
18: P, 00000

19: return

20: endif

21: Psqc tail Qsac

22: Psee O00OOODO

23:  endif
24: Qin < tail Pin
25: end

03 0D0O0O0DbO0OOO0O0DODDO (boooDoO)
Fig.3 Store packet into backlog (Interrupt handler)
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function Backlog_dequeue()
if(QOM-gDEIDD[ID[ID)then
Pout < head Qm"ig
return P,y
else
return PBQ_dequeue()
endif
end

9: function PBQ_dequeue()

10: if (PBQs0O00OO00OD) then

11: // 0000000000000

12: // 00000000000 Qouwt 00O

13: Qout 1= determine_max_priority_queue()
14: Pout < head Qout

15: return Py,

16: else

17: return NULL

18: endif

19: end
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Fig.4 Pick up packet from backlog (Software interrupt)
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Table 1 Experimental environments
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CentreCOM FS909GT V1

oooo 1000BASE-T 00O x1
100BASE-TX 00O x8
gooooo

gooooo Intel Celeron 800MHz
gooo 256MBytes
0s RedHat Linux 7.1 (0000 2.4.7)
NI OOO DEC 21140 chip 100Mbps
ooo
ooooo Intel PentiumlIII Xeon 500MHz
(2000000 512KB) X 4
gooo 256 MBytes
0s RedHat Linux 8.0 (0000 2.4.18)
NI OOO Intel PRO/1000XT PWLAB8490XT 1Gbps



研究会Temp 
－74－


12000

:

g

Requests per second [#/sec]
:

8000

7000

0 50 100

Period [sec]

05 0000000 (D0O0DOoDO)
Fig.5 Number of received packets (original system)

150

gobooOoO0o0ooooooooooooboobooo
gobobooooooooboboooooooooOoooo
gboooobooobobobooooboooooooooon
ooooocooooooo
gooooboooooobOObOoO0obooboOoooo
bboooboooooooooooooooobooo
gooooooooooobooboboooobooooooD
goooobooooooooobooobooobooooon
gooboobooooooobobobooooooo
gobooooobOooDoboooooon
goboobooooooboooooooooobon
bebO0OO0OOoOoOOoDOOOOOODODOOOOO0
ooboooo sooao
gboboobOoooooboooooboooooboooDog
goooboboooobooooboooboooooo
goboobooooobooobooooooooooo
gooboboooobobooooboboooooo
ooooooboboooooooo
Ogs000000000000000DO0DDOO00
oobooob0 eO0OOODOOOOOODODODOODOOO
goooboobooobooooooooboooboboooo
gboobOoooodooooooobobooooooboon
gooo
4.3 0OO0O0O0O0OO0O0
goooooobo400000000D00D00C0OO0O
00000000000 00D0O000000 (070
gooooboooooobooooboooooooboo
1g00o00ooooboooooboobobooooDooD
goboooboooooboooooobobobobo
gooooooooooboooooooooboooooo
goobooooooboooooobooooooooa
gboooodooobooooooocooboobboooo
goboooobbooobo

12000 Z\

:

g

Requests per second [#/sec]
:

8000

0 50 100
Period [sec]

06 0O0DDO0ODO (DOODODO)
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