Integrated—QoS 7)¥t8] 42 A|o}& A 33} Enhanced DiffServ A A

2729° A8 292 A5 deAl
2efda A3

{rabear, youngh, progress, oosiz, sunshin}@dsys.korea.ac.kr

Enhanced DiffServ Design performing Integrated—QoS based admission control

Kyunghye Kim®, Younghwan Jung, Woojin Park, Jisoo Song, Sun-Shin An
Computer Network Lab. Dept. of Electronics €ng., Korea University

.

259 AEYL SE A7 A8 g e Agstn e,

Y
83 o)g 7)¥ o2 Admission Control& A 83} Enhanced Differentiated Service(DiffServ)& AA8%gc) B =8

g}:

=&t Integrated-QoS /AEL A

< IntServ(Integrated Service)9} DiffServ(Differentiated Service)?l FHE& A, EF Zgro) £5= t)de
BFE(flows)ol 7I€RT} QoS7t B 24E MHIAS ATE & e e MA@,

1.4 &

AU L ol gdle AujA AFAe ALLH9) 7hel tied
& QoS &FEF £&A)7]7] 94, IETFE QoSE RAyaE
A% Ygoz A IntServe} DiffServed A <A3sdct. 218
v, 28 3 ALE JFEE IntServE TR B9H A7
4% dastn F440) Dol @AW L Z1 Y3, o
2 288 %o FHX(EFAFBE)Z E53l9 x=g =g
H& A ste DiffServe ISP A}82+9) SLA(Service
Level Agreement)ol] @&} Fg2¥ AMu|Ag ATz
ZoE o A Bgg gax7n FF44L AFgot,
IntServe] Guaranteed Service$} & ZHujzQl Anlx
BF A1g-g 48R g #de] gt B =24
= Integrated-QoS2] 7l dg& Aostm o8 7utoez 3
o #8 Ao WAUEE A8s8lE Enhanced DiffServE
AAFG, B =844 AN AAYELS Mv2 A
A48t o8] AMEAE Alold] il EBF Edly 24T
WX Guaranteed Service AJH|AE AFLL 4 Qo=

FHE ZA B9

2. 88 4%

2.1 Integrated Service 7% ¥ #4134

IntServ R2L2 QoS BAL 8 F97 #43 14
g FEE 5 AEE Y e 99 RSVP(Resource
Reservation Protocol@teE ¥E9 Aln1gy Z=gZe
ArgEte] 4 BE(flow)dE EFANAY HEE W =}
U %E g F ANE BSOS 8= Wo|u} 52 4
7h F718hE, BB E 52 4 A8 AZL A% W
AR FNE& YRE 83, & & ER) gshA e wf
€ M8 Y& nfdol 80, oA Integrated Service7}
7hadt a9 E s YEYda Ao HX = o]ok Guaranteed
Service7t 7}s5lnE P o] BFgdE AL Y

o},

721

2.2 Differentiated Services 7% @ &4
DiffServe /IRl 3§ H& M2 4& QuSE A¥
e g Hoju, EdEe B2z BRi5d 2
g2 Ha o A$E APIEEE F= ol
DiffServ 2ol = sl E{e} 22 2oy =4 7%
& EF UESNZY 2] we=ojMut S8k, R
AL ofF tad R A /e E THGER .
BEEo] Mulx £Z0 "y B2FH T, Aujx FF0]
Ao} BA S H(mark), TEGI YR 3o} 2= 3}
Zol BEAE DSCP Aro wrebA wras] H7 E8Y 7]
St @2aA 99 DiffServol A 9] A2 8 Aol
o ok Bz glo], HEAR AL Huja gt
(SLA:Service Level Agreement)o} Wt 124 0 2 o]
7ol 3 # vk 29 194 € DiffServ 728 Ho &t}
[1).

Core function

Boundary function

Shaper
Droj

classifier Marker

29 1 DiffServ +%



2004 = I B3] ¥ S E=EF Vol. 31, No. 1

3. Enhanced DiffServ A7

3.1 Integrated—-QoS 2] 7id
74 AEAOE QoSE AYUEy] HE 22 BAAFA
Hol DiffServg 27202 #td] 343955 Zo] ¥
A, FL g 52 B2 3 LA 20 diF
Ae 297 QoSE B8y 9ty ntServe] FHY 4
ok AUZS S AFsE FEJ) Fojok gk B =JolA
= AT F43% 2482 de 93 FEEL g3t &
gy Hu2g8 AFeE FAC #3439, §4, g
5o AN H2E 9oz e $4E0 dHA 71EY
Bandwidth®oll Delay, Jitter, Time Synchronization&
2HAF 2937 QoS, £, Timeliness, Volume, Reliability
& FA 188 QoSE Integrated QoS(I-QoS)E 7
93l 0]} d [-QoSE A Haty] Yt ez Fddol
A3 Gl gt E @A DifiServ LdE &3t
Enhanced DiffServe A ¢gc}

3.2 Enhanced DiffServ Al \}#] &

a9 2 A BqAE kel Zol, DiffServ WEN A o
do] 9 RoA 243 Hulag 23 6719 T2E
Aol EAstn olg ZAZLEL DiffServ YFL=HE
300kbps?] EF Aul2=8 aF@ckyn 7} &, DiffServ
ddo AA g¢ele 24 900kbpsel EF EdE wgtg
wolEq £ glttx 7HAskA. adW oA wrAe E
@ %A A(traffic conditioner)s HFAE0] o= TAE
Ao o3 e == o Figlo] Aol AT Fe Al
olg £3519, #U4dE EF EgF o wtg =gg Ao,
DiffServe] /ide /EHA ZEEL T §lo] A8 2§
S FEA(class)ZA MHAE Hdsiets Aoy dE
of 3718 2B Ao dside 2T AUE BAE
T B23 6718 ZAEE F o= M X Guaranteed
ServiceE AT & F v FA A AT 2=
2, A xEolA IntServ 2ol AHEHE £ Aol g
MAE Integrated-QoS 71¥+e} 2 Aol HAUES 3
28cd, 309 322 QAL dAHA ] ofFoAA F
97t QoSE rAYon 349 AAL ARHE ZHE ¥
ol MES 9] B go) Fuist A4 3

3% 2 DiffServ 22N Ao ZAF F Ao

722

3.3 Enhanced DiffServ +%

3.3.1 DS(DiffServ) B =9 F+x

HAe DiffServ X2l = IP &t 8H]E ToS
(Type of Service) TE &, 34| E precedence, 4H|E
type of service (delay, throughput, reliability, cost),
28} 1 unused bitE DS B2 MEFA s
o] DS B=Ex PHB E4%& uJehlie 64 E DSCP
(Differentiated Services Codepoint)®} 2 unused bits &
2 FAE 0] gtk % 19) DSCP 2ol & g5 9}

o[2].
DSCP PHB Service
000 000 BE Best-effort PHB
001010 AF11
001 100 AF12 Class 1
001 110 AF13
610 610 AF21
010 100 AF22 Class 2 Assured Forwading
010 110 AF23 PHB : Afxy
011010 AF31 (4 dass x,
011 100 AF32 Class3 | 3drop precedencyy)
011 110 AF33
100 010 AF41
100 100 AF42 Class 4
100 110 AF43
101 110 EF Expedited Forwading PHB
¥ 1 DSCP &%
/_,,_ij‘,j‘“- DS Field
Merec PTRCU| —s [‘”‘Js"élm”“c" J
e P TR vt
N DSCP Field

¥ 3CU =g ¥FF DS W AAY

ag 394 RAXE "l Po] B =RAAME
Integrated-QoS B&L Ag B2 Al&ER ¥=
HEE AR sty 7|&9 DiffServete] 8L KA
£ SA0 o &3¢ QoSE AT Wy Addn
EF Egge zt 35 9 Ad3d Muls ¢4 £94%&
DSCPol 9ol AR ejd CULBES 2MES Fat A -
o} CUB =9 AHE d& g3 2o

= CURE go] “ 00" ¢ A% : 71¥9 DiffServe}d
284 53

s CUEE o] “ 017 ¢ A% @ ALgRE Eigl o] Alv]
2 QFA}ge] Timeliness, Volume, ReliabilityZ &4
g iEsle A

= CUME o] “ 10" 9 A% AH4x Eg= g Ay
2 & 7A o] Timeliness, Volume, Reliability3 ¥ 7}
AE W F¢

s CU™E gho] “ 117 2 A% AHEA Eglge] A4
2 Q7o) Timeliness, Volume, Reliability® A 7t
A 2F REFe e A



2004 £ =3 B33 8 s F =74 Vol 31, No. 1

3.3.2 Integrated—QoS 7] 4t2] §=&A)of
dofg TEEY AYL BAsT A9y AHEFE B3
o J2e 5F 8H A 48R LE T A=A H
BEg AA) Y8 AHE JMe @ AL AL SR EE
dA ooF AL =2 Aol gt} Enhanced DiffServ
)4 9 Integrated-QoS 7]%te] F& A& FH&o v}
A28 AYAAE T
o]2 $}5}l9, Enhanced DiffServe F+z+ o3 gt}
£2% =3 &AMz 29 FXAEME 1-QoS Signaling
Client Agent 7} ZA3lg, Ho} xEol 1-QoS
Signaling Server Agent7} 421, oA x=oE 1-QoS
Signaling Server Agent®} ZTAEQ [-QoS Signaling
Client Agent A2l wFE &g 3l&e 1-QoS
Connection Agent”} 9t} E§, Ro} === CID(Core
Information Database)?} A AH 2 2B} DiffServ 4
ol x=ET ol ddE TAEEL AY QG T2 EFQ
I-QoS Based Reservation Protocol& 73}, o] T2 &
2o gdF9 A1d TEEFZAM 3-way handshaking ¥
Ao TegFo|v), RSVP BoE AQFeZ taéy
IntServE A 93l Enhanced DiffServ AA st Al&
"o

ez FANELE g2 2 £403 £9 ol Z g
Aol Aol Guaranteed Service® 2F7F o, [-QoS
Signaling Client Agent 242 218 I-QoS Request
message’l A AT EE 8RN #A2dEH(rb) &, 1 &
Er¥3 HAE Ao]Z bE 7R ARE 23 glog, Al gA}
ol Z Aol e 23l EANE CUAR B ARE ¥ s
3 Yt} Hol kEof ol HE A9 ERE xEEL I-
QoS Request messageS & AUA HELT AR &
@3 A "ot 588 e FolFoR ¥XYGEi, AZE
ol = 1-QoS Rejected message® Bt} Fo} wEo
¥ CID(Core Information Database)Zt: o] g #o] A7}
FrAHz ded, CIDAe A o} =2 EoJoE 7t
A2 A2 vl EYe £x9} Yol Y] SAHY EF
Wzl gEldE gEe AZHY A o] HEL 1-QoS
Request message7t =& & wujt] o]Fof Had YL
AAE] W= ALg"ch CID HolBE FEart A st
ol o8 Fr1H oz YJuolE "}, T [-QoS Request
message°] 98 8T E#Yo) EF & (d9%)E
9g A9, CU deo de $4EHE 2ASA, 8183
ol B S thajMTt EHR| Z9 TAES} HE&H] gl
t I1-QoS Connection AgentdlAl I-QoS Request
message® EHFI olm, HE EBrFEH [-QoS
Rejected message® $A1Z o] B4 g}, 1-QoS Request
message?t EHA F9o ZAEH Z&5W 1-QoS
Signaling Client Agent ZE M 204 @A) AL&HE A4
FHE EE 9% gvEE F389 gdol AE 2ol
I-QoS Request message 9| #& ol grEg 39 -QoS
Approved message® 3|8 E7}5H [-QoS Rejected
messageE BUWA "o o]FA 349, Gauranteed
Service® 833t 7+ 8% 1-QoS Approved message
£ & I-QoS Rejected messageE B YO 24, DiffServ

723

ol A IntServ 7152 T83l9 End-to~-End QoSE B
#&+= Enhanced DiffServ7} 71538t = % 3§},

3.3.30A =29 7%

71&9] DiffServe oA == & Ao AAL F
go] EYEE BEFT Aua FFAL AFEA Y
SLAC] 98] B L 583 X =FF AAA 3
3tA] fth. Enhanced DiffServ 98] o &} =AM 3
7tE 715 MulA ALEA7F Guaranteed ServiceE 9
g o CUZES} opild Eggo] ox) k=0 ZE3HA
H1, £ Aol dysls TE s A =Y A}
£Fo] g ojFo £ Edigo) &Y EF 71EH
2 zlaz] gow 71&9 DiffServel 2§ FP= B FH
2 AMrj47F DS BEo wet A4Hn 7 EHE 29
739 Integrated-QoS 7|%te] F& AoJE ALE5ho
Timeliness, Volume, Reliability®) &7 Algol AL E
#BHg WA =gstE Aol

3.3.4 o} xE9] 7%

DiffServe) Fo} ==& E wgor Y3E AYe
543 DSCPE 714 =729 Hsol sl B2 =g
A9 AMulAE AFsed olAL BABehavior
Aggregate)&til E@ T FHol »=Z& XY Zux
(Z£,PHB) 243l9 oS Foz dzle 2FstA €
t}. Enhanced DiffServoiAlE CID HERE o] 83H
IntServ 715 & AP}H o= Sy},

4 A2 2 YT AP

B =Zq A IntServ Btk &34 HolA Hold 7)
Z9] DiffServel Integrated-QoS WNd<& FHE&3o,
Integrated-QoSol 7[¥tgd £ AoE Ay
Enhanced DiffServ Ed& AdA &%t} Integrated-
QoS 7§dol Z3 ¥ Enhanced DiffServoll A e 34 39
53 Zo] ¥ AQAAzL E2 XY 5& 49 g e §
EA8l 2 B0 Y AIRAZRE ZAY gE AL
A7} Guaranteed Service AH|AE Y HE (U H=
2 AEgoz N, ¢ FEE QSE AFEE & A
= AdE Z2A 8.

5. %31 24

[1] RFC 2475,
Services.”

[2] RFC 2474, “Definition of the Differentiated
Services Field (DS Field) in the IPv4 and IPv6

“Architecture for Differentiated

Headers.”
[3] RFC. 3246, “An Expedited Forwarding PHB.”
[4] S. Shenker, C. Partridge and R. Guerin,

"Specification of Guaranteed Quality of Service,"
RFC 2212, Sept. 1997.”

[5] K. Nichols et al., "Definition of the Differentiated
Services Field (DS Field) in the IPv4 and IPv6
Headers," RFC 2474, Dec. 1998.



