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Abstract

The Quality of Service (QoS) of IP network has been a hot issue concerned by many researchers
and they put forward a series of theories and solutions. QoS provides guarantee of bandwidth, de-
lay, packet loss rate, etc. for a variety of network applications and it is essential for multimedia
applications. This paper analyzes the problems of traditional QoS technical and realizes the QoS
technology based on SDN network. To enhance the quality of service QoS based OpenFlow protocol
some key technologies were introduced. This article is a guideline of using SDN network to realize
QoS technology; simultaneously it provides important practical reference in implementation of
internet service based on the SDN framework.
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QoS (Quality of Service, Ik 45 &b i fRIIE) /& i — 1~ WX 48 BE S 1| i 55 b B A At ke 19X 4% SiE S8 A1 oL 26 252 1) f
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FAT, HERM TRAESA(IETF) AR 1 L8k 55 i & (Quality of Service, QoS) 1A R 4544[3],
FEULTR LR 2R &R AL (IntServ) [4]. X 43 ik 55 184 (DiffServ) [5]. MPLS (Multiple Protocol Label
Switching) [6]. i LFEAEA(Traffic Engineering, TE)Z. A1 IntServ. DiifServ. MPLS /& H §i 3 i)
QoS 7Y,

IntServ 1] 3= EHELL R AEAL L EI < /T, A 1P LREE T 3 B9 K QoS 15 o R by A 451X £ ik Al
FWR A, ABATRRZIFE SR IR S PRt — 2, iR ehiE bk . B AR, AR, D LU H
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JET MPLS (1) QoS LS A 78 f S A P IR 2 F MPLS 341 2.5 )23k 38, R iibricisi s MPLS 1
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Gate Array). & AT 2 (CPU). ML ALTEES Fr ASIC (Application Specific Integrated Circuits)%s. 2% 1)
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OpenFlow {5 it (Flow) MR & xF W9 28 147 R0, 3% S8 K30 B B i 22 (Flow: Table). B 1 UCEC RN,
OpenFlow & FUE TR EN1E, QIR KICCAE SR SCL N FS% . il iR, OpenFlow n] LLTEAF:
ANV IR EORE X 28 HEAT G 7E SEEI XS HI SCURURS 445 ) ) [R]IN fai 4k 1 R OSCALBE SR R B2 . OpenFlow 174
RELREE 2 P,

ONF T~ 2009 4f 12 H & Afi 55— M4 OpenFlow WX FIEETE, B OpenFlow v1.0. 2% i VLG |
THEES . BIER = AR VLRSI ok L2-L4 N 12 M FBRIIER. FBiJE, ONF #R4E M
BALBRI TR, SIANT IPVe. 2R, AR, ZEEHISREMS, AW R S H#EATEIT. HETR
AT #] OpenFlow v1.5, MR FIVLACE. /e, tHEEs. 824, A7 AT cookie 7N#B 7, UL
PR F SN R & 3T TLV (Type Length Value) )77 Ko A VLRSI T 40 2 AANFWMIE AL
SR, RAETES T 10 Z2AMEE BT BUH SR ST S . OpenFlow #SCERTE M S 4% HL I 3R DA
FHEEARMN )R IR PRI SCRE, V83 B0 2 SR S A AN 22 D U O R I SR, CaE
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Figure 2. OpenFlow protocol development flow chart
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2) RiEM QoS M5 Hiugik#E. 7£ SDN W LAFEEA T, BT RHARMWESE TR, PFRS
R BIPREE . ) 2% 8 21 GRS F P XSS 1) 75 oK, RAIGHZEFEAH MY QoS HElg . HElg ] DL LT IX
53 W 551X P AE JR 3 X 3 R B S iy 6 DR, 1T LA AL T B F IR 55 3 Folt (R AF 6 2% U P 248 % 5 5
SVQoS F R i 1 QoS it 45 i AT LA S i R b Se BT 58 BT, 78 40 R 4 IR B8 BRI

3) HBMLIR R hCE . 25T OpenFlow ¥ SDN A & A5 H sh1k & i & s, s+ QoS
ki, AR RIS RO, SR E SRR R S, SUN FF BB E 4 QoS SR
M E, BIRTSUE 4R QoS SR, B K KFiIfLMNLS QoS & Bt L iR E R %, H 4<% M O(n)
k&4 O(1)-

4) QoS HME I — Bk . Toib RS IE R X 7RSSR, W24 B G111 QoS SR #5424 T~ /3 i 3
PP ICSE I, B R R BRAC B 0, X s AR T BOR M 3 Ui R A —EUi . QoS Hemg AN —
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4. OpenFlow %} QoS B2 #5

OpenFlow [10]2 SDN H 28— N2 H FifrE — N CAEFE i 2 FIFERE Vit 2 2 1) RO AR A5 3 1
FE I 2% e G AL DT 44, H AT SR BIcAs 1.5.1, 11 HA7 17 OpenFlow?2.0 B A& & H#a % .
—> OpenFlow Z A4 LL R JLEE> 4% %A OpenFlow i#i& . OpenFlow i H 132 bl 5 5  2
AR B HE R, R AR RN S5 R AN SRS, B SRRUNELE DUR LA DR,
A2 i R S, BEANTULACEGE X7 — M BRSO AT 9, H AT S EdEE S 41 FiiockE: 3)
TERAT ISR S, BFEEF. k. BOukoCkE. Bk 2185445 THEERIES, gk TIRoCItE
A H T E S Se e, H TR E UNZE PP RS D0 N AT T . K51 OpenFlow 4R SCAab 2 i
FERR U T o ATHNU BRSOS5BS B S VTR, $RAT R ok L ) 34
I HIGIIAH S TH B as o G0 W SR UG, G SR e A B il 2 A 200 L )i 1o i SRR A, WUJ3E T OpenFlow

£ OpenFlow FIFRTE A, F2%5E SCT PIAMHLEISL RSB QoS B AL : THE & (meter) MIBA 41 15 B #:
% (set queue) [11].

THRROE VI ERT, € T RFRINTHES . 8RN THREE1S OpenFlow S 1 FRIED)HE,
BIIHE — 2% UL AR 2 R £E — AN BT 8 /NI B8 N o B 2RI TH R P DASE I EE A2 2% 1 QoS TR, il n ik
T DSCP Wit E A AU IR S HEAT 7028, I HWU BIARI R THE R b, SEIER RG] T ERERIES
FAFN R BEAH B, HATHE, PIE v DA BEA LA EE, 58 QoS HIThRE. AN L OpenFlow
TR AR BOHC B AR, DCRH R TS A B IS BB R A SEIE QoS R FE -

TEHHTH] OpenFlow YL 45, OpenFlow A8 HALit i Sl a7 8 () A B AL, St T QoS Ik55 1L
R BARSEHIRR T . — o g — A 2 A%, A EC E B OF-CONFIG Pl [12]SE3, &
5 OpenFlow #¥JE K1) . OF-CONFIG 72 H ONF #2111, T4 OpenFlow g 4 HLiEAT 2 75 ) 5 BE T
#. 5 OpenFlow WMl HRTT AN[F], OF-CONFIG FHAEX i 2 1) A 28 FIEUE 52 R AT N HEATIC &, T2 %5 n
OpenFlow AZHALHFZE a5 1P bk, S HeHL s 1 A BAF SEHEATHC B o DR 22 i 5800 S A7 K e 1) 22
3K . OF-CONFIG X} OpenFlow A2 #4111 BA#1 J& P4 e B £ 45 BA 1 1) 55 /)N 38R (Mlinrate) iz K GE % (Maxrate)
H & X # 2 (Experiment) 3 NS4,

Pt %3832 OpenFlow ¥4 /2 71 /) OFPMP_QUEUE_DESC %} OpenFlow %z 44/ F it B (1) BA 51 k47352 Y
Vilil . OFPMP_QUEUE_DESC & Hr x4 43 I AN R BA AR (i 1 BAAI 434 o IX AN R B I 454
RFER T

[*ofp_multipart_request H OFPMP_QUEUE_DESC ¥ J2 i1 45 /) #Ac*/

structofp_queue_desc_request {

uint32_t port_no; /* All ports if OFPP_ANY. */

uint32_t queue_id; /* All queues if OFPQ_ALL. */

¥

OFPMP_QUEUE_DESC #RH B P88 7 & il Y55 1 5 (port_no) A1 BA 51 5 (queue_id) . % 5& X
OFPP_ANY AHlI OFPQ_ALL 4} 4l 3 7~ 25 ) BT A i A1 BA %1 5 . OpenFlow 2 4 A1 AR #5 i 21 1)
OFPMP_QUEUE_DESC 15K 5, IR [BIFH B2 N2 o N2 B s S5 K an N s

/* OFPMP_QUEUE_DESC 15 =R X} B [F] & 7 J2. 1 45 e 44>/
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structofp_queue_desc {

uint32_t port_no; /* Port this queue is attached to. */

uint32_t queue_id; /* id for the specific queue. */

uintl6_tlen; /* Length in bytes of this queue desc. */

uint8_t pad[6]; /* 64-bit alignment. */

structofp_queue_desc_prop_header properties[0]; /* List of properties. */

h

OFPMP_QUEUE_DESC [ % Vi & AL & 1 BAAUAHSC 1945 8, 6045 22 45 1 14 B 471 J 76 1) 3 I 5
(port_no)~ BA%15 (queue_id). FAZ1 )4 S5 (len) FIBA 51 1 J& 1%: it ik (ofp_queue_desc_prop_header properties).
OpenFlow 1 BA#1 HE B AR 35 A [ 2R L 8 AR R @k, 364 LR =F g 14

I* BB R 2 S+

enumofp_queue_desc_prop_type {

OFPQDPT_MIN_RATE =1, /* Minimum datarate guaranteed. */

OFPQDPT_MAX_RATE = 2, /* Maximum datarate. */

OFPQDPT_EXPERIMENTER = Oxffff /* Experimenter defined property. */

3

£:T OpenFlow ] SDN #2138 454 v I3~ 1HT, DA SRR SRS R IR0 B R P SR, DL A AN [ [ 246 8
PRI SR, G2 il 00 20 v 5 26 S 8 B A% Bl 3 e R RO ST L/ bl 8 S5 0 2% B % IO AR 26 o A 0K TR A
SDN/OpenFlow 3Z£F QoS I AH A ST ik il T

Kim & A[13]32H T QoS MZIEHIMESL, VX QoS SEMignfs, g vl v fliidk 1t 75 =S It Y
A QoS ML E . AR, TR $E 3T OpenFlow H15SH) H 3l QoS & HIHES .

Egilmez £ A [14]4& H T80 At 24428 il 4 5 22 44) OpenQoS, 4 2 ARSI I A% Fi 2 £ QoS RilE
F 3T Z2 AR AR F Ok 7 B S He R B IR Ok F BARAE I 22 5%, OpenQoS X T
OpenFlow ¢ UL FE #8465 4 64037 22 0 9 22 LA LA A At BBt TR PRI A 28 20 o e k) 22 S AR R AR
OpenQoS ZE ALl . E M &S BRFE, 78 OpenFlow ¥ 2s 3N T ARSS 2, AHER
— 2K 2 QoS SR RmERAL, HEBHRMVIRLER L A KR b 127 R, (2
AR AT EEARAL, JRRA B IEZ AT QoS T RALAR A I #E47 1 FE 1K 47 5 o

FET R TE, Egilmez % AfE OpenQoS FZEA F, #FXF KHILH) SDN M4, $E 1l
PR TITHEZY, SCHRF 2088 RE S AL S5 T QoS kg5 oK. i1 T2 U2 1 i 60 2 2 %
)4, AN AR E L B XA T B LI QoS B, A4 AT T2 B D T S B i 13 1) QoS AR 5wk A
5 AR X I IL 53R 5 1 QoS % B A5 & o T LA AIT 7T - B4R Y 1 8 2 A s B i 213 QoS 55 AL ALHE
B8, BEUh T AN RN A )25 A8 B QoS B HAE 2 BITH B . e i SRR 1 IX R o A 2 QoS HESE
Aeik BIFIT S A ) QoS FRIIE

Ishimori 2 A[15] M SDN $e4ii P 4 )%, BI<E T QoS #EJiE /2 OpenFlow B4 flISeBl, - T
XPEREAN R CIEAT QoS B HUFEHIMLA], WO REA IR SS TR AEAS A B I P SR AR B R o A SCHE S -
SEHLI 05 S %O E ) — 5Tk

Sonkoly %5 A\ [16]% Ofelia Control Framework (OCF)#2 ! QoS JEatk, F7EHS2ib PR I SEEL4mE E 1)
QoS %l LI FE B 1% OCF Expedient, Opt-In Manager, FlowVisor, #1 OF datapath &, 3382
N T AORUESEER PR 1 %% 77 B RAIE . 32305 AN R 2 WA X 7 k47 VP Al

Ongar %5 N[17]#2 tH —ME SDN &% rp e b 08 B SR FIFHESE, Dy seim 22 34 B SIEBILIX 7 F) D)



28RS, DAk B ARk 4% 25 2% 29 R (Service Level Agreements, SLA) . AR A 32 B 5Tk (035 LU JUAN 5 T - 146
ZOE LT MR QoS B Te sk 1 ARHE SDN JE RS Hofl th 77 R To48 %5 . Hx, fhAiIF A SDN
REJIFEA 26 5 TR I BE G IR 85 D9 20 SR N F S A1 A o 2 1) D9 2% JIR 55 S 4

DA ERIARSRIE R R, H AT QoS MM LA ET X T I3 R Bk AR sl H kUi, 1A WA R
KL E QoS HZ .

5. XERARSH
5.1. HERRTSIERRAR

N T SEH QoS B M AL B IR R ) B pR AN E B P W B AR TR SN AR A R M4 TR IR S
Bl AR . I 5 . BB R SC BB R AT —> QoS #% Fi Hk M e & 5 M40 IRAES(E B3k
RS BAEEEAE G, ROV SRS RS, QoS I Hi Sy S Hi ) 4 i 2 1A R iy . X R T VATEAR B2
[ ELIC I R AN TTAT IR, DR ELER X SR FH AR 72 56 4 20 AT QAR SR B8 o £ 43 A 2R I8 22 R e 2 e AR
PR, BRI AR AR SO FH T 25 SR 408 14 D9 6% 152 % LA LRI BE % IR AS IO A8 e Lok gt 22 34 I K 1
FEEY, T X S R0 ) o A7 QB R A I8 5 Pl 2 5 PR /- B B s 98 . b Ah, RAS IS FE L AE X
ELBEZENG . TR 24 i 10 % A U3t 4 D O R R e i T e

7E SDN ZERY T, S rp (4 il 2% T S 4 JR X 2% R R 2S5 B 3R . R R (1 BT A 22 e pL AL =2
A MRS E R, BN ML i H 8 AR R EIRESE R . I EEBOIRESTH BRI 2 R B
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