hERE N\ EREEIERE S

Bp 51k T 4848 T8 TE & 4o e Linux de 2 E 45!
The Implementation of Rea -Time Subnet Bandwidth Management
in the Linux Kerne

FRAR %
ERABAFEET A
TEL:(02)2737-6420

Email:ytchen@et.ntust.edu.tw

He

B4 L RABRE B HpHETHRAEE
HRME RERRMANGRBRELELAR TR
BFXRMBAEERNR NI BER AEFRHE &
EEATHHBREORR AN ALEBEREN DR
(Device Interface)¥ » #& iz Token Passing ##] AR R
WA - %38 oken 51 F - REHBBLOHS 0 A
EHcE! token A R ARE T H ML » TRRET KA
BTN o s ARl ARRANE - 28
AHNEME Linux fFE R AL ARBF ARMF - it
FAEBRERBARHES - ETHEAREF K%
G BB~ FREE 0 MRS

Abstract

The objective of this paper is to designand
implement a system that can support the real-time
transmission via Ethernet without changing hardwares and
device drivesr. Weimplements a token -passing protocol at
device interface layer to regulate the network traffic. Only
after receiving a token from a subnet manger, a client can
begin to transmit packets. Therefore, the packet collision
can be avoided. The real-time scheduling scheme, such as
Deficit Round Robin isusedto coordinate the
Token-Passing among clients. The whole system is
implemented in Linux operating system. A performance
measurement from experimenis reveals our proposed
system show superiority in terms of reliability, fault
tolerance, and overhead.
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else
return(ADC_ACCEPT);

}
A E K - 224 Node Manager £ 258 T K EH1
HEFRE CEAEEFBRTHLE  RERTAAN
B WwRAARY A AL LR B AT EASE -

P THHRBLEMANIER I BB AR
LEHIT BAHETHEBIATRALD £ 0NE N
BE f%FEHA R -

RAIEH R S THEEAREOAE 5
B R ERGEN  BRMmAGREFER  HFELB A
NEH O ERESR T ERES SN BTHEE

RT-SBM Server 2 8 % K » A {%% Best Bffort JRFR
TRERFAGFEREL  RIRET —ZUHEGRE
# Best Effort iR 32 4845 A - & + BE_LOWER_BOUND
A 4% G % Best Effort 89485 AFHE R EFpon—
18 &5 2k 8F(node_num+1) + A7F BE &338 E(total_be)R F
REHERBRELR > RARENET ADC_REIECT » 5
28485 ADC_ACCEPT ° Ff BA s fro A8 & 8 25 %% 55 25
e E Ko 2844 A 34T admission_control )RR E R F
RAILER - ERA A I new req B E -
Token Dispatcher : Token Dispaicher = Z3h58 5 5k
token MR FHEBEHEHRE - CAZRBERAT B
#Ho—R TR e Sk =& Token iR
> Z & i 2 & #8F - Token Dispatcher & 4 token 8%
% Node Manager BUFHi By Gl - AFHIE T R4
W RIARE KB A 4% B - RT-SBM Server 145 A
Linux &j time 2k % 4% Token Dispaicher- Linux 32 {# f
#— 4% time #53% 45 & add_timer() 2L & del_timer()
HIB&X - A time L8 T A% timer_lis @445
timer_li s &,4*next » *prev 542 M ABRL WL H D
R BRY%aFTeEE - H I expires » data & *function
b A 48 B NPT B4R P 6944 - expires $ 3R £E 4
0% ) 48 3¢ jiffies - jiffies & & 3ndk g MHE  sHeFB e
B UL R PR AE B A RER ¢ Linux &% 10ms 3¢ 5%

jiffie fov—+ PR R B4 | £ B £ time_up()
&X AT

Struct timer _list my_timer;
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void time_up(unsigned long data)
{
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add_timer(&time_up);
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THEAEHMEHE A dev_quene_xmit)R{EEH &, 0 B R
wait #% X, Z# token H B ZRBAETHE - BB R
£ T Socket Buffer Queue % 75 Socket Buffer » pA{8 1
token f B5 853 Socket Buffer Throitler =] £4i% i@ Socket
Buffer Queue Manager # #f L& 4 -
Socket Buffer Queun : Socket Buffer Queue & 273
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socketbuffer #5424 - device #5342 B LA R F S 444 pri -
EZEAEA dev_queve_xmit()#) ZREAN 23 TR
Queune ¥EH FHE L Bp{E A dev_quene_xmit)#E R -
Socket Buffer Queue & — 848 245 7(cyclic queve)( £ 8,
B 9) » F Kb (First In First Out) 94544 » A L
AR LE=ZEEA —BEBLHb ESRE  HE
4 Insert & delete #5894

ist pri

@9. Socket Buffer Quecet AR

# 4% Socket Buffer Queue 4 T A2 LB & 693
BERMBZS LR HLEBNHB LEAEHE
2% - % Queve HZW » AFTAFHELH - € Queue
By ihe% o 3 a8 eR45 k36 A Socket Buffer Queue @ H
#| Socket Buffer Queue # % f] & 1k -

Socket Buffer Queue Manager 244 L /& 15 £ 64454
#t skb #& A Socket Buffer Queue A& Socket Buffer
Throttler # Socket Buffer Queue ¥ 3f B skb &9 3h5E - &
Queue % % 8% » {%5 Queue B % 653 8 & Socket Buffer
Throttler + # # Socket Buffer Throttler /8 i@ %0 Token
Acker 4 Token 4% & Server » & Queue % i8% » Foffs
Ok BB s HE % 3 skb 3 . Socket Buffer Queue »
it 44 Queve 2% 693 8 4 Socket Buffer Throttler o
Socket Buffer Throttler : % T #3h3 3 d » HITHE
AR EAN @R dev_queve_xmit( &5 £ X B % 3|
skb_xmit() » £ dev_queue_xmit()P9 B /v T $%19 Socket
Buffer Queue & # %] - token % 2| &7 » A7 & 48 A
dev_queue_xmit{ &7 Socket Buffer #f 4% 3% A\ Socket
Buffer Queue ¥ ; token 8% » Socket Buffer Throttler #+
4 15 Socket Buffer Queue Manager £ LR EH » £
BHRAEEN®E & dev_queue_xmit(}F % i % - Socket
Buffer Throttler £ Z T ¢ HE L & 6355 By
Token Acker §#i& token: —& THT A% —% THT
Counter -7 & » =& Socket Buffer Queue % % -

4~ ZHmEEER

RPFERETHRB 200 E UARE R
BT - AN FRGBREHEFT RGOS > AT
WHEHE  BOAEASRARNROTBRERGEYE
& HERFAERHLER -

41~ MEATFERRE

ERMHTRALT > HEABT 5 6 PC> &S
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1284B SDRAM 3248 SDRAM 324B SDRAM 96UB EDORAM
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B10 AHNEFRER
42~ BELE R
AERFTHREMNRTABEBER SR AL
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G BRI B Br el s Bl o

BEEPE - HEHAEITH RT-SBM 248 %
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Ppoit XA 54088 48 1 oF » MATRETRE - B
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8 /18 AT LAGE F ik 4E - A A RT-SBM B 82K R
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