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Q. QoS(Quality of Service)&t FILI7H?

A. QoS= Z & 2/8l0l, ATM(Asynchronous Transfer Mode), O|HY! &! 802.1 I E {3, SONET,
IPEt?E HESZ S et 7|8 7|&2 Sol M=HE LIERXT EciEo| o L2 MHIAE MS
e HE3 9 7|52 ol0lgLct

QoS< Ol Z2(7|0| 0] HoE ME[F %%F( H—*F—T%) cllO|EH Al HF(XIE]), X|2d S2| FEHo A of
E7tsE MHlA BEdE 2FE A 4 = JULF st= 7|" 2ZLICHE3] Qos 7|52 CtE1t
2 dHez o o6t o|F 7tSE LIERT MHIAE MSELICH

- HER3 EciE Mol¥
- HEQ|3 Mitol| X EofE M =2 4F
IETF(Internet Engineering Task Force)= QoSO CH3l CHS 5 7+X| o} 7 |RIKHE HO|grL|C}.

- &8 MHIA(IntServ)

. X5HE MH|A(DiffServ)
IntServE RSVP(Resource Reservation Protocol)& AF85t0{ LI EQXIE 3l /= &
of = ClHIO|AE 2t ofZ 2|70l ECHEo] CHE QoS F AFE 2 BAIMo = ElL|cHA
EE Mot ZE HERI ClHO|AT R CHEEZ of|2e = /e 4% Hell ofEE[A 0]4M0]



MEE AEE £+ U&LICHRFC(Request for Comments) 2205 RSVPE 9|5t RFC 16332

IntServE Ho|&fLICt

DiffServe &AIEl QoS & Z 2 H|X{'dEl QoS0 X2 ELICt.DiffServi= OHEZ|AH0[MH2| QoS
T ALErE 22| Al 1P slicHoll DSCP(DiffServ Code Point)E A& 36t0{ Z 238 QoS il LIE}
HL|C} Cisco 10S® AZE Q0] ZIZ|A 12.1(5)TE Cisco 2R E{0 DiffServ #8 &4+ T 3E

LICEREAEF LI 2 TS BAME B RSHAAIR.

. Cisco 10S 12.19| &8 MH|A
. Qe £ A= QoS(Quality of Service)E 2|8t DiffServ 7 %4
- DSCPE &3t MH|A EZ H3 734

Q. 2%, x| & x|EE FALULIT?

A QEHO|IAE MEIE = U= ESHEC B2 EE 0| ZAIE M ™Al 240
|3 E& ZQIE & QoS(Quality of Service) IHI9-|LI’<01I CHEH Z2dst = 2 LCt.
E% XH9| of Lct.

Aggregation Speed Mismatch LAN to WAN
W A 10 Mbps ‘ 10 Mbps
el i
¥ ‘ 1000 Mbps ¥ ‘ 64 Kbps

HE23 &% 0| X|24E L|Ct.Understanding Delay in Packet Voice Networks(ZHZ! &4 HIE 3

x| olst)oll A dBE CHE HESXZ & aiE ClHolAo= o] 7HR] X[Qd0] gL |Ct X|ed T
A= XEHZE LE{x U2, Cisco I0S Z 31 E (Packet Voice Networks) 2| X|E{ O|5H0]| AdHE[0] Q!
ELCt AAZH 3 QIEEEIE EBHEE X|HstedH XA X|EE 25 AMofstm x| 3t5Hok &L

Ct.

Q. MQCEF F L2

A. MQCE= ZEE QoS(Quality of Service) CLI(Command Line Interface)& 2|0|&fLIC}. Cisco 2t
LB A AL|X|0fMH Qos FHEE lFi2P0F7| -?—lﬁH MAZINCOH, 38 EE 72 L E3HF Tetof
Z%EI QoS S HE2 HolRi&LICHo| 2= 2 ZH QoS 7|sHt 7—.F % HEZof CHa T RE =22 ©
o|5t= O E':*"’ CHA| &L Ct.
MQCO|= CtS &A1 7t 2 & E|of U&LICH.

1. class-map B2 AMgsto ECZ 2 A S Ho|gtLct

2. policy-map H& S A&5to ECi T F2HAE StLE 0|42 QoS 7|51t 21850 EEf T HA

= MAEFLICH


//www.cisco.com/en/US/docs/ios/12_1/qos/configuration/guide/qcdintro.html#wp1000946
//www.cisco.com/en/US/docs/ios/12_1t/12_1t5/feature/guide/dtdfsv.html
//www.cisco.com/en/US/tech/tk543/tk757/technologies_tech_note09186a00800949f2.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_white_paper09186a00800a8993.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_white_paper09186a00800a8993.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_white_paper09186a00800a8993.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_white_paper09186a00800a8993.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_tech_note09186a00800945df.shtml
//www.cisco.com/en/US/tech/tk652/tk698/technologies_tech_note09186a00800945df.shtml

3. service-policy BE 2 Al&5to{ QIE{H 0|4, 52| QIE{H| O|A E= VC(Virtual Circuit)oll E2H
Z| XS ofZdst|C}

#I: MQC 22 Ar&35t0q DiffServe| ECfE = 7[s(0f: EA| & M|O[E)Z F&AFLICH
REMIEH LI 2 Modular Quality of Service Command-Line InterfaceE & X5 AAI2.

Q. DCEF7} &3l El vee 2Ol RUULUM?

A. Cisco 7500 Series2| VIP(VersatiIe Interface Processor)0i| A Cisco I0S 12.1(5)T, 12.1(5)E &

12.0(14)SE 7IE2 2 E4F QoS(Quality of Service) 7|58 X|HELICH £ 4 Cisco Express
Forwarding(dCEF)2 EE M3totH 24AHE QoS RIS 2 EdsHE LIt

2|74 Al IP(Interface Processor)2 224%l H| VIP °|E-|TL1|0| = RSP(Route Switch Processor)0| A

244515 5 QoS 7S 2 XIMELICH KHME LIS CHe BEME HESHAAIL.
A ZEHA I8 7HE B ChyI| AME| W24 IHE o] £ EA|

F:III FIII

A3 S22 Bo|HA CHZ|Y XE|

. BARE] EEH_\J—I A:”ol_u.l

. Versatile Interface Processor-Based Distributed FRF.11 Z! FRF.12 for Cisco 10S Release
121 T

Q. QoS(Quality of Service) 20| x| 3t FeiA = H IHJULII}?

A. Cisco 10S 12.2 0| HTol| M= =[CH 2567H2| AL Holgh = o, et FeiA 7t Ct
E o MAIEElE 42 2 EHY LHOﬂH Z|CH 256702 EEHAE HolE &= JU&aLctF Mol H
Mol U B F H¥HMO| B E'-EHA = 256708 Z=ote = gigLIct HAHo CBWFQ(Class-
Based Weighted Fair Queuing) 7} £T£°*5._| A2(F, oA ol CHEZ[E = priority] = 0| Z & E|04
UR) XHEE & 24 == 647 LCH

Cisco 10S 7 12.2(12), 12.2(12)T L 12.2(12)S0ll M 25671 2] 724 Z A 2ol o] M|gto| HZA L]
RS, O|A| ZICH 1024702 T3 EelA WS FHStD SUEH HA W Lo M 2567H2| A
2 A28 4 9la L},

T AAH

Q. AMH|A& E®o| 2 &&E m 2t & | o|E S PPP(Point-to-Point
Protocol)/HDLC(High-Level Data Link Control) keepalive= O{EH| X 2IE LI7H?
A. Cisco I10S 2t E = Ct& F 7tX| HIFLIEE At835t04 Mo ! o] @M=& XIH g LIC
1P 2 =2
- pak_priority
F HAHALIE 25 ot RE L ot U2 E QIEH0|ATF EXE M CH7 [ A|ARI|A 7| Mo{ THA!

I-éld =
Of A&l EE= MAEIX| =S HAZIR&LIC XPMIEF LHE 2 QoS MH|A 0| & El QIE{H|O]
20| 2t & H|o|E 3 Ko mjZ]0| CH7|=|= & O|sHE HZESHAAIL.

Q. IRB(Integrated Routing and Bridging)2 T+43El QIE{H 0|A 0| X QoS(Quality of
Service)7} X[ &ELIM?

A. otL|2. QIE{mO|A 7} IRBO| CHal T+ EEl B2 QoS 752 T+ + el&LICh
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Q. QoS(Quality of Service) Atx B/ £ULI7H?
Q= A4S 3E ‘r‘o°|'_ mZlo| e IP S Li&

U HollM B Sl 2 ToS(Type of Service) I:IP
Aste ZE2EMAE MESHX| E&LICHLAIME LIE2 CHE EME FESHAA|

. 71 A HIE I3 0] CHEF QoS A
. QoS(Quality of Service for Virtual Private Networks), 12.22Q)T 7| 2 &

Q. o W% 3] WEE o + UA&GLITH?20{E g& ASE = U&LIT?

A 2oiA 7|8 EA| 7|2 AHE5tH
Switching) IS AE*’SoPHLP EAIE

2l0loq 2, 2i10]04 3 EE= MPLS(Multiprotocol Label

AR
QELICHAAE LIRS Chg EAME BEs AL,

I}
A
T

. 2ElA 7| OZ) EA| A
- 2t 2E7I ATM #oiA CLP HIEE M¥st= B2 M YULE?
- I 280 PVCOHIM THZ! EA| T4

Q. URLE 7|EL2Z E2fEo| M =2|& XIEE = A&aU?

A. UI.NBAR(Network Based Application Recognition)E AF2 3t o Z 2|7 0|4 Bi|ojo{e] EE=0ilM
ofEstod ZlE 27 e = UELICENBARZF T IE|7| Mof 7HE ME28tEl 27 = cilolo{ 4
TCP(Transmission Control Protocol) &/ UDP(User Datagram Protocol) ZE #5 i&L|CH RFA| B
L2 CIE EME FZsHMAIR.

- HEL|F 7|8t of Z2[AH 0| 2IA QRA

- NBAR OHEZEZ|AHO|M HE L

- HELQ|F 7|8t o Z2[H| 0| 1Al Al HM|A Ko FEES A0 I = XM WORM AHE
. Nimda HIO|ZHAZEE HEQIE ES5te &

Q. NBAR(Network Based Application Recognition)& X|#3t= &2H& I Cisco 10S
AT EQ o HE2 FRULM?

A. NBAR X|#2 C}S T Q| Cisco I0S AZEf ool = UE|R&LICH.
= | A Cisco |10S 2 X E Qo] HHA

7200 12.1(5)T

7100 12.1(5)T

3660 12.1(5)T

3640 12.1(5)T

3620 12.1(5)T

2600 12.1(5)T

1700 12.2(2)T
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#1: NBARE Al23l24™ Cisco CEF(Express Forwarding)E & 433t5HoF & L|C}.

DNBAR(Distributed NBAR)= Ctg& ZSHEO|M AFEE = JU&LICH

B d Z|A Cisco 10S 22X EQjo] HA
7500 12.2(4)T, 12.1(6)E
FlexWAN 12.1(6)E

# 1: NBARE Catalyst 6000 MSFC(Multilayer Switch Feature Card) VLAN IE{H| 0|4, Cisco
12000 Series 5= Catalyst 5000 Series® RSM(Route Switch Module)lA K| | X| ot & L|Ct 2
of LIPE & E3E0| EAIZIX| &2 Cisco 7|& HERIOIAH Bt MAIL.

CH7 1 A2l W EA| 7l

Q. 7o S FUL7t?

A. 72(Queueing) CHAE S ALRE 4 g W7HK] 21 T2/ Hmof K& 5t LIESIZ Clut
0l 0| QIE{T|O A0 A LAIRIQI HAE 485 E = AH A& LICHCisco [0S 2HPEE Ch st

=
ofZ (70|l CHAF, XIE & X[ 7 A E EFst7| flo o] CH7 € ME| S X|HE
LICE.

ok

CHE 29| QIE{H 0|A Q| 7|2 HIFHLIE 2 FIFO(First In First Out)ILICt. 22 ECfZ o= o
TMEHER X|QUX|IE 2T AE0| U&LIChimElM oS ChAl CH7 |- M2l HIAHALIE § 6
StLL 7|2 Mo = gAdstsior & LCt.

- WFQ(Weighted Fair Queueing)
. EoilA 7|8 CBWFQ(Weighted Fair Queueing)
- LLQ(Low Latency Queuing): PQ(Priority Queue)?} /&= CBWFQYILICHPQCBWFQEI = &

- PQ(Priority Queuing)

- CQ(Custom Queueing)

U2 Ut o = of RHIRE QUE{H 0| A0 AMEH L MEHLICHEIRE = QE{HO|AE Li7t= THA
2 Oi7|Fol| &LICHelH2E EREE EC&E = UX|EH LEIHo =2 QHIRE
(dCEF(Distributed Cisco Express Forwarding)2 A& 35104 Cisco 7500 Series 2t RE{M|AM =41 &
{22 CH7|AI74 QlaB|A QIE{HO|AM M O|ZB|A QIE{HO|AZ TZIE MY stE HARE of Q)
LIChRFMIEH LI 2 99% MM AI#E|= VIP CPU 0|3l 2! Rx-Side HIHZIE £ X 54 A|2.Cisco
7500 & 12000 Series@t 22 50| E E&F Z2ESHEO| M QlHI2E QIEH|0[A= QlHIR2E QIE{H|

~

0|20 A9/% 2% 0|% EF# o} U 2= QIE{H 0|42 MEE X1 E2iTig x&st7| Slah At
A T2 HIHE AFSE 4 UALICLES ZLO0|X[8 YitsoR Qlue = QIE{m|0| AT} I L&l
of2HteE QEHO|AE MBY B QH2E QEIH0|AT} IHZ! 2|7t SE K| 2 AIE
=7t BIIE 4 UALICHI T8 ET S0l 52 47U0| AT £ QSLICH U ChIY A
AE CHP 20| AlZtol CHE 22 24012 ZHaLIC AN 25 s1Zof Chet REMIE LS 2 ot 2 M
2 HEsHAAIL.

. 2121 CH7|9d AN 2 E3 CH|9d A B
RHMIE LIRS CHe BAE

. ATM ZE O{HHE{0| "FA|EI" @8 2| &4
. Cisco 12000 Series 2IE{Y! 2t RE{HIMH FAIE 2F 2 HIZE &4 EX HZ
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Q. WFQ(Weighted Fair Queueing) %! CBWFQ(Class Based Weighted Fair
Queueing)= {EH 2HELUM?

A 2E 7| M2l ME € CHgt EE= IP 58 ZHol| QIE{H|O|A S| CHEEZE S 7 S6HAH & sied
1 gLictIp sl 2| o4z %ESP IfZ! Zo|E 7|Hto 2 a4l Y 2|E2 ALE5H0{ CHSE AlHE HS
2 Mdele i12g ot F2 ERFUCLOSS 15X Httste gyt

- W=K/(P M= +1)
K= 4096(Cisco 10S 12.0(4)T & 0|™ ZIZ|A) L 32384(12.0(5)T 0|4 &IE|A).
JINEXIVRETE M = CHEZ Q| MR 20| =&LICHLIFES X| Q0T mZ!e| Zo|&
nedshLc

CBWFQOHH" Eoi=E 2oHAE oI5t 0| 2L UHF 2522 T E = UGLICHO| HA
Flo /e dnElE2 0 MAPSt= WFQRILICHCBWFQE -_rL’és'%FE#D._:‘ map-class & 0| A

Ex-l ZojAE ™o|gtL|Ct. O Cf = &A1 oH o| Zt E.EH/\O-" x-l;'c_I% st FL|Ch22{5d o A4=H o

Lch X

°|E4n1IOI/\01I OfZHI2E HZEE

- ATMOIM EiA 7|8 713 28 7| o|5)
- ATMOIM 78 x| 2H CHZ|YQ O|3H

Q. CBWFQ(Class Based Weighted Fair Queueing)2| E2iA 7t CHEE & AL K|
ole A< CHE FAdAM IYZFE ALSE £ JA&UN?

A. Ul.bandwidth ! priority ‘:'4%% Al335H0] M3 == CHAEZE2 "reserved" 2 "bandwidth to be

set"nt Zr2 Ero{2 MBELIRK|E, F BHE 25 TIHE 04|OFO THETLICHLE, ECi=E FejAT7 7
MEICIHES ARSR| o A2 AR E/X| o= CHEE L C}E S2i4 ol 2R ELICH

Y AAHS M 9| SEHAE A5t 0| TR Z2E QS HSHLICHLI0IM AT

D2, oo 9l @240l MSE FEC Eaim BRIMoIM AFELICLEY STolH Pries

SPAL Z0 CHAES AL E 4 GALICHAMIE LIS 2 QoS MHIA FAo| CHoiE ol 2 Mz
o

Q. 5 2IE{H 0|A 0| A CBWFQ(Class Based Weighted Fair Queuing)7} X| & L]
T2

A. Cisco I0S =2|X QIEH0|AE 7|EXMo 2 ET HEIE X|°43PXI oM 7| *E| EHS
MEste MH|A Aol 2 M2 X|stX| k& LICHOH & HHX GTS(Generic Traffic Shaping)
= Zeia Tlgt /\1|0|**Ic> AP oP04 ot 2l QIE{mH 0| A0 MO[EE X EsHok ELICEAFAMIE LIS 2

Ol 52| QIE{H|0|A01 QoS 7|5 AHE S FESHMAIR.

Q. EH Mol ek £of xtole FAUULIM?

A. priority 2! bandwidth &2 7|5 L Yut™o 2 X|5t= o EEFHolMo| 2F CHELICHCHS
E o= ol2{8t &to|™o| RfE|o{ &Lt

e bandwidth E& priority 23
& HHE 2

= of o]

o
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ACf A E &

= T = oL@ of
o

LHE™E Z2IM ot of
M x|od 7t

E”:XI“M“ oL of
M3

S

REMIEH LIS 2 QoS AH|A HAo| Cif 4% 3l @Ma=9| BHH H| FHAAIL.

El
i
o

Q. FlexWAN 3! VIP(Versatile Interface Processor)l A 7 &[&H2 o{EH| AH|AHEL]
2

A. VIP EE&= FlexWANO{ SRAMO| S 23ICtn 7HHE 22, 7| e B 3! 37|71 2504}
O|E QI Z|CH X|®4 500msE 7|EL 2 AHXHELICHOHS 2 CHAZ 0| 1Mbps@! EeHA 9| 04 ILICt.

CH712d &IBH = 1000000 / (250 x 8 x 2) = 250

A8 st Il Hiz2lel ol Z4A ST VCS(Virtual Circuit)2] =7+ S71etof el 7| |8t
Ol f &r&Lct.

Ct= odloll M= PA-A37} Cisco 7600 Series& FlexWAN =04 AX|E| 7 2MB PVC(Permanent
Virtual Circuit)7t 4= 0424 5t 2| QIE{H0|AE K| ELICH MB[A HE2 ZF veol S E LIt

cl ass-map nat ch- any XETRA- CLASS
nmat ch access-group 104
cl ass-nap mat ch-any SNA- CLASS
mat ch access-group 101
nmat ch access-group 102
mat ch access-group 103
policy-map POLICY-2048Kbps
cl ass XETRA- CLASS
bandwi dt h 320
cl ass SNA- CLASS
bandwi dt h 512

interface ATM5/0/0
no i p address
no atm sonet il m-keepalive
no ATM il m -keepalive
|
interface ATMB/0/0.11 point-to-point
mu 1578
bandw dt h 2048
i p address 22.161.104. 101 255. 255. 255. 252
pvc ABCD
cl ass-vc 2048Kbps- PVC
service-policy out POLICY-2048Kbps

ATM(Asynchronous Transfer Mode) IE{H|O|A = A QIE{m| O|A0f CHEF 7 M EHS 7S LIC
HMEt2 A8 7hsE & HT, FlexWANS| 225 QIE{H 0|A 4= 3 QIE{T| 0|20 M {8 El= Z|CH
CH7 | x|@do| 7|slLIChZ PVCE PVC2| SCR(Continued Cell Rate) 5 MCR(Minimum Cell
Rate)o]| [} 2} QIE{H|O|A A|Eto| URE 7HK21, Zt EoilAE CHEE g2 7[Ue 2 PvC A&t
o| YR E 7HX{ZLIC.

13
M

CH= 2 show policy-map interface 0| A 24QlL|C} M {7} 36872 FlexXWANOI| A o}
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YELICH 0| 22 E24H show buffer BH S A LICEZ 2Mbps PVC= 2Mbps2| PVC CH3 %
(2047/149760 x 3687 = 50)01| (-2} 5070 2| miZ!o| & ELICt CFZ £ EAIE OHE Zt 2Ela
= 500 YR E EEELICH

=T =

service-policy output: POLICY-2048Kbps
cl ass-map: XETRA- CLASS ( nmat ch- any)
687569 packets, 835743045 bytes
5 mnute offered rate 48000 bps, drop rate 6000 BPS
mat ch: access-group 104
687569 packets, 835743045 bytes
5 minute rate 48000 BPS
queue size 0, queue limit 7
packets out put 687668, packet drops 22
tail/random drops 22, no buffer drops 0, other drops 0
bandw dt h: kbps 320, wei ght 15

ass-map: SNA- CLASS (mat ch- any)
2719163 packets, 469699994 bytes
5 mnute offered rate 14000 BPS, drop rate 0 BPS
mat ch: access-group 101
1572388 packets, 229528571 bytes
5 minute rate 14000 BPS
mat ch: access-group 102
1146056 packets, 239926212 bytes
5 mnute rate 0 BPS
mat ch: access-group 103
718 packets, 245211 bytes
5 mnute rate 0 BPS
queue size 0, queue limit 12
packets output 2719227, packet drops 0
tail/random drops O, no buffer drops 0, other drops O
bandw dt h: kbps 512, wei ght 25
queue-limt 100

c

cl ass-map: cl ass-default (match-any)
6526152 packets, 1302263701 bytes
5 mnute offered rate 44000 BPS, drop rate 0 BPS
mat ch: any
6526152 packets, 1302263701 bytes
5 mnute rate 44000 BPS
queue size 0, queue limit 29
packets out put 6526840, packet drops 259
tail/random drops 259, no buffer drops 0, other drops 0
Epfz Aol 2 W 27|18 A8ste ZE 7 AMztoll THE7| Mol 7t 2 FHE 4+ 9
© 2 2 show policy-map interface & £232 no buffer dr ops Zool ohgt s7t A2 EnEg = A
&LICHO| A2 M =27t £ 2 2222 queue-imitE S22 THSIA A KFAMEH LIE
IPHIA ATM CoSZE M& F HMFt Ol E EZTSHAAIL.

Q. queue-limit g{ 2 o1& H| & 1T L|7}?

A ENMEIX| A2 ZEHENMOIZ|E Mete 7IEXMo 2 64THZIQLICHEHS ofl = Cisco 3600
Series EIRE0|MH EHEURELICEH

A
=

(=2
—

novenber# show policy-map interface s0O
Serial 0

Servi ce-policy output: policyl
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Cl ass-map: classl (match-all)
0 packets, 0O bytes
5 mnute offered rate 0 BPS, drop rate 0 BPS
Mat ch: ip precedence 5
Wei ght ed Fair Queuei ng

CQut put Queue: Conversation 265

Bandwi dt h 30 (kbps) Max Threshol d 64 (packets)

!-—-- Max Threshold is the queue-I1imit. (pkts matched/ bytes matched) 0/0 (depth/total
drops/ no-buffer drops) 0/0/0 Cl ass-map: class2 (match-all) O packets, 0 bytes 5 minute offered
rate O BPS, drop rate O BPS Match: ip precedence 2 Match: ip precedence 3 Wighted Fair Queueing
Qut put Queue: Conversation 266 Bandwi dth 24 (kbps) Max Threshol d 64 (packets) (pkts
mat ched/ byt es matched) 0/0 (depth/total drops/no-buffer drops) 0/0/0 C ass-map: cl ass-default
(mat ch-any) 0 packets, O bytes 5 minute offered rate O BPS, drop rate 0 BPS Match: any

Q. 24 LollM e O 719 * 2|8 &d5tE + UAaLU?

A. QoS(Distributed Quality of Service)7} Z & El Cisco 7500 SeriesE 2eAE SX 8 CH7|Q %2l
E X|@EFL|Ct.Cisco 7200 Series Z! Cisco 2600/3600 SeriesE H|Z 8t 7|Ef ZSHE2 SilA 7|2
2 A 0| M WFQ(Weighted Fair Queuing)& K| LICH 2 E CHAE ZF A= FIFO(First In First

Out)E ALSErLct.

Q. 7| X228 DLIEESHE ol A 88 £ e BY FAYLM?
A CHS BPE A835tod CHY (€ *EIE ZLIEZELICH

- show queue {interface}{interface number} - Cisco 7500 Series7} OF'=l Cisco 10S Z 31 04 A
Ol H2 &4 cH7|Y¥ = i3S EAISLICHRIE|H| 0| A & VC(Virtual Circuit) 7F 2 &6t
X| eto™ Ci7|¥o| LFLE|X| eE&LICH Cisco 7500 SeriesOll A= show queue 20| X[
x| et &L,

- show queuing interface-number [vc [[vpi/] vci] - Q/EAH|O|A EE= VCo| TH7 (¥ SHE E AL
ChEA $44 0| HM5HX| etCete Y2 SIEE & = U&LICLD O|lRE ZEMA AT E

— = =2 T AAHE
Wzl EMste 3”2 %-'?-o T A ALE7| HE LT Cisco CEF(Express Forwarding)
3! Fast-Switched T{Z!2 & 0| 2 M5t X| of= 8t H|lAHE|X| 2E & LICHPQ(Priority Queueing),
CQ(Custom Queueing), WFQ(Weighted Fair Queueing)2+t Z 2 BlI7HAI CH7|¥E HIFHLIES &
= SHE AM35tK| & LICH12.0(5)T 0|F o|O|X|e] 2&d MQC(Quality of Service
Command Line Interface) 7|8t 7|S Bt O|2{Et SHE M3 FLICH.

- show policy interface {interface}{interface number} - packets 7}2E{E EciA 7|&10F LX|sH=
mZ! =8 AL LICHO| 72 E = QIEH O|A 7L EEEHX| 1R E S7tAILICH YRI5t 7t
2B QlE{Ho|lA7t EEE M Ecia 9| 7|E1 UX|ste A =& LtEFRL|CHIHZ 5’P-‘.-_°- B
of CHEF AIM|EH LHE 2 CIS EME & X5 AI2.show policy-map interface £230| I{Z! 7} 2

E{ 0|5}

. Cisco 224 7|8k QoS A2 gy o|M & &4 MIB - SNMP(Simple Network Management
Protocol) 2L|EHZ 7|58 AM3ELICt.

Q. RSVPE CBWFQ(Class Based Weighted Fair Queueing)2} &7 AF2& 4 &
LIct. RSVP(Resource Reservation Protocol)?t CBWFQ7| 2.5 QIE{H o] A0i CHaH
TAE Z2 RSVPS CBWFQ7I SEMo R &85tHM 42 HEe 2 AdEls= A
o S S LIENL7I?PRSVPE CHYF 7184, W7l X &2 atedstod
CBWFQ7} +ME|X| k2 RAX{H S&gfuCt

A. Cisco 10S Software Release 12.1(5)T 0|40 RSVP & CB-WFQE A8 A< EtREE
HAMEAIZM g0l RSVP ZEE22 I CBWFQ 2247} QIE{H|O|A EEE= PVCHAM AL 75

o
=
S

I.

—
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ol

CHed

IH
fjo
OH

=5 %S

ok

7 - A&Lich

|OS Software Release 12.2(1)T O|4 0= RSVP7} AHA| "ip rsvp CHIZE" Z2 2 AL 35101 821 A
0§ s&E =+ U= gH, CBWFQE= RSVP IZlo| B/, EC|4 L o2 s=&EfLICtol= gl

A7) Ol2| E A5t oz ot I:II RSVP m{Z!o| Ct2 A JI)KIEI ACt D 7hAEL|CE.

£% 2|1m| 718 #iE =7| B X|(WRED)

Q. WRED(Weighted Random Early Detection) % LLQ(Low Latency Queuing) =&
CBWFQ(Class Based Weighted Fair Queuing)E SA|oll &43t& 4+ A&LI7H?

A Ul.FL2 FoilM L7t Tzl o -’.-_‘-A‘I% ICH&, TZ! AAHEY HALIE S EolgLc

.{
EBF ZA{EF COd= sTh Ol &| A CHQ |=|x|-% A= p— oo AFREH & 9J& | |C} HiH

RFC(Request for Comments) 2475t "Xlxc;'%' Ao W2t W AAstE ZEMAE AKX 1|% o
olgtL|ct. 7|& AtA| HIZHLIZ 2 tail dropULICH O] B F7I 7t5 & 0|E—|n1|0|/\7|- ol A
Mg LICh oA 4 A H 7L &2 RED(Random Early Detection)2t Cisco2| WRED & L|Ct. 0I
WRED= /7t 7t5 # [[H77PI| WA FEZE AX|6H7| Al etH Y E B 7| Z0|1E R/
Xlet2d ELICEWREDE THZ Q| IP M=l 2t S ArE5t0d RHHESHE A x| ZE S &k RhAIEH
LH& 2 WRED(Weighted Random Early Detection)E & X5t &AL

11_04-
L

Q. 0{%E!H| WRED(Weighted Random Early Detection)® ZLE{&5 1 AMZ O &
g B T JAaLint?

A.WREDE= B+ Ch7|¥ ZI0|§ ZELIERst T A AE Zho] x4 A2 Ol 22 o|sstH WIS
ArK|SH7| AlRFEFLICHCHS of|@F ZH 0] show policy-map interface WS Adst T W CH7 | 20|
2 BLEHZELICH
Rout er# show policy interface s2/1
Serial 2/ 1
output : pl
Class cl
Wei ghted Fair Queuei ng
Qut put Queue: Conversation 265
Bandwi dth 20 (%
(pkts matched/ bytes natched) 168174/ 41370804
(pkts discards/bytes discards/tail drops) 20438/5027748/0
nmean queue depth: 39
Dscp Random dr op Tail drop M ni mrum  Maxi num Mar k
(Prec) pkt s/ byt es pkt s/ byt es threshol d threshol d probability
0(0) 2362/ 581052 1996/ 491016 20 40 1/ 10
1 o/ 0 0/0 22 40 1/ 10
2 o/ 0 0/0 24 40 1/ 10
[ out put omitted]
(m] iL
£2|d & Mo|E
Q: &2|&at MolEe| xtol= FAUULIH?
A.CtS CHOlo{a2 £ A0|HE Eo{ELICHEaZ MOo[ZEE FolM =1t T2l BESH O
AlZt ZE0f et LS o MEs7] Is =0k AlzhE of ofgfL|ch EEHE Mol E el Zut= o2
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mZ! £33 S u|ch et ERE E2(42 HAEE TIELICLESE SE7t FHE 2|0 S
of EEetH ot EEEO| &fAl(E= AZE)ELICH O 21 £32 JYAE Y EHAET e
& LIAME LHEFE L CH

(4] -

= Policing

=1 q

h

Time Time

Shaping
. Jraffic Rate

Time
KEMEH LHE2 EEld 2 MOo[EH IR & HZESHAMAIR
Q. EZ HZlolgt FAo|H guE|&2 ofEH &HSELIT?
A EZ HZ ZtAol= m7| E= =2 Mol &L OS2 EE HA 2R/ ASHe &

9| of Lct.

E2e YnE 452 #Zlof YL
282 AA0M EHHIE £8 24 4 2= HtQILICH

L S ME s ERiT ZHT|7H wZolM T2 2719 SUE £l E2E MHE £ o]
of BfLiCk

. 7ol {28 TEY 4+ U E20| SEHK %2 B, WIS B B2 E2(40H
0| 72)0| U WXl 7|chElHLE 0| W7 |2l ALt (BEIMSl Z2) ofehz EAIE

. % AHHlOlE RISE 80| &LICHHZI0| SO TH 5 M2 Tatsts £E22 Hyls
M 3% HZol ASE £ YELIChIEM IMEX| 247t HESAZ HEY £ UL 2/rH

of

HIZELICHE 2 HZIe HAEEIE 518512 1 €IS Mste

-—
_l_

HAEE HZ 27|97
L|CH.
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Q. 224 7|8t F2|40 22 EliT E2|48 A8l Z< BC(Committed Burst)
2 Excess Burst(Be)= <& 2|0|5tH o[zt 2t o= H M=t ok &FL{7}?

A EdfE EZ2|ME Pof TS HEHBIsI K| §f 1 LESol| S MEFLICHOI|: 40|H).CHAl EE|M=
ZHE B TS E M-S L HIHE ofo| WAE EUNX| ef&LIcHEE V(2 Setols HEHZE =+
Henz Y HAEE SHIEH Yo HZlE E SAML 2 Yxste XWo| 7ty F&LICHIM
2tM E2(M7F Lt HAE U &% HAE 72 AFE5H04 74 El CIR(Committed Information
Rate)0l| =& &t =X & Qlaljof &L|Ct.

AE O£ 22 Eof CHet Lt HHE 2o el =&stH 222 ELCho| &2 £8
Al 2 & 4Z49| 0|sHZA TCP(Transmission Control Protocol) & & =& 38t7| 2|8l

SEN U HHE S e XWe HEELUoH

ChS EolMde i & & HAE Zfol cigh 55 & HE 4ol cs B ELICH

Y 24

PEZEm>E
o
»

- BEE EE HAE FEELICL
- EZ HZlo| 2o 27(|& HEE

-

x4 CIR [BPS] *

E_ l—lEF(Beﬂ BCECt 2 Ed* EZ (1 byte)/ (8

= £ g2 £ US). bits) *

Ej - M2 £&t5t= EZ0| AMXEln %f_{efgf—f

= HZo| 8o TEH EFZ I | Z 6 urxio|
ZI0IM A8E 4 QB2 EE |am x|zt
HiZlol 3718 AEeLC oioh

EHE HAE J[50| U B2 H

. | ZeFmEud

- - BC =BeE& 4d3sto{ HIE S

t‘ﬁ A& Lt B

A . BC7|‘ Beo._l Z;'—?—, EEH"%I _75_7(2-'7| 2 * normal

E s EZas I:IEIE_éI_JIK_O-IQ ,Eé‘ol burst

Q. CAR(Committed Access Rate) £ 24 7|gF F2|A2 1iZl0|
CIR(Committed Information Rate)2 2= X| OfL|™ =T}H5H=X|&E oL A AYE
Li7t?etRE7F = E CIRELCH HIE0| ¥HEl: Mg M4Asln 0 4B 21
grulct.
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A Eoi=Zl ZE|ME et HAE 2 &HE H éE k2 AH&5tod -_r“HEI CIRO| =& 5t=5 fLICHS
23t HAE 72 -t ME|Zo| F4ELICLHAE 20| HF *FH #EE B Ed £ 27t
THE SR ECH HM ZFE = UELICLUAHRI HAEE MHst= W2 TCP(Transmission
Control Protocol) EEHE S| MEZ|ZF 0 alZtet ddES 0|F = U&LICH.CAROM= show interface
rate-limit 3E2 A&st0] 3| HAEE ZLIEZA ST EA|E Zko] AMEhBC) & =& X EtH(Be) &t
of Yate|H 2Hst=X| {F E EelgLct

rate-limit 256000 7500 7500 conform-action continue exceed-action drop
rate-limit 512000 7500 7500 conform-action continue exceed-action drop

router# show interfaces virtual-access 26 rate-limit
Virtual - Access26 Cabl e Custoners
| nput
matches: all traffic
parans: 256000 BPS, 7500 limt, 7500 extended limt
conforned 2248 packets, 257557 bytes; action: continue
exceeded 35 packets, 22392 bytes; action: drop
| ast packet: 156ns ago, current burst: O bytes
last cleared 00:02: 49 ago, confornmed 12000 BPS, exceeded 1000 BPS
Qut put
matches: all traffic
params: 512000 BPS, 7500 limt, 7500 extended limt
conforned 3338 packets, 4115194 bytes; action: continue
exceeded 565 packets, 797648 bytes; action: drop
| ast packet: 188ns ago, current burst: 7392 bytes
last cleared 00: 02: 49 ago, conformed 194000 BPS, exceeded 37000 BPS

KEMEH LIE2 CHS &AM

M
1J>|'

RSt AIR

gl

L Z214 2 Mo e

. Catalyst 60002| QoS E 2|4

. Catalyst 40009 MH|A EZE/(FAQ)

. Catalyst G-L3 Series Switch 2! WS-X4232-L3 Layer 3 Module QoS FAQ

Q. HAE 3 o714 MEH2 M2 S'RIHYUL?

ZEIM HIAE S OI7[A FES M2 BIHOIH SRMULICLEME S8 5-0f HI(EE H
QIOM, FiE LESTOIA TE37| Hof 51 = EH%’J% He
o= g + UaLichHZI0| HO|E oM SIBEIE b

1

QoS(Quality of Service) Z &I 2l&0]

Q. CIR(Committed Information Rate), BC(Committed Burst), Excess Burst(Be) &
Minimum CIR(MInCIR)ol| CH3H o{%E Zt& =43t oF B LI7t?

A. Frame Relay Traffic Shaping(Z 2| &zi0| E2f| Mo|E BHE A&stod &dstst= =i
ool Egi= Mo|E)2 oz 74 7tsEt iz s+E X|ELICto 0 c

gl gc ZEELICHO|Z{Et ZtS MEfSt T 3 show B E olaliste Wedof CHEE REAIEH LIS
CHE BEME R ZsHAAIL.

- 7200 2t2H 3l st ESHF oM Z Bl Slfo] EEfE Mo|E T



//www.cisco.com/en/US/docs/ios/12_2/qos/configuration/guide/qcfpolsh.html
//www.cisco.com/en/US/products/hw/switches/ps700/products_tech_note09186a00801c8c4b.shtml
//www.cisco.com/en/US/products/hw/switches/ps663/products_qanda_item09186a0080094869.shtml
//www.cisco.com/en/US/products/hw/switches/ps672/products_qanda_item09186a00800a8922.shtml
//www.cisco.com/en/US/tech/tk713/tk237/technologies_configuration_example09186a00800942f8.shtml

- Zo Y 2elo] ECHE MOo|Eof CHEE 78 E A
. QoS(Quality of Service)& S8t VolIP over Frame Relay(XZtst, ECE MO|Z, IP RTP M+

21)

Q. Frame Relay & QIE{H 0|A 9| Priority Queuing® Cisco 10S 12.101|A{ 2 S &L
2

A. =i 2lEo] 2 EH o|A= IEH 0|A CHZ[E HIZFLIE R VC(Per-Virtual Circuit) CH7 | O|
FLIZ S 25 K| ELICt Cisco 10S 12.0(4)THE QIE{H 0| A CH7|¥ S FRTS(Frame Relay
Traffic Shaping) & T43& M2+ FIFO(First In First Out) B = PIQ(Per Interface Priority Queuing)2
Klg4gtLct. ek M Cisco 10S 12.12 Yadol=stH Ch2 Z4m|ado|Mo| o o|4 &5 6tK| ot
L|CF.

interface Serial0/0
frame-relay traffic-shaping
bandwi dt h 256
no i p address
encapsul ation frame-relay | ETF
priority-group 1

|

interface Serial 0/0.1 point-to-point

bandwi dth 128

i p address 136.238.91. 214 255. 255. 255. 252
no i p nroute-cache

traffic-shape rate 128000 7936 7936 1000
traffic-shape adaptive 32000

frame-relay interface-dlci 200 | ETF

FRTS7} &M3lZ|X| &t 2 3 CBWFQ(Class Based Weighted Fair Queuing)2t 22 CHA| CH7 |
Mol d 2 7|8 QlE{Ho|A0] MEE = U&LICH O] He T CH=E mo|ZxH =S E L
Ch.EE3t Cisco I10S 12.1.1(T)F & =& 2o = /eI 0|A MM PIQ(Frame Relay Permanent
Virtual Circuits) & &4st8r 4= Q&LICHCHS o2k 20l high, medium, normal EE= low priority
PVCE Hol5t1 7|2 2E{m 0|A 0 M frame-relay interface-queue priority XS AE +~ &
L|CF.

interface Serial3/0

description framerelay main interface
no i p address

encapsul ati on frame-rel ay

no i p nroute-cache

frame-relay traffic-shaping
frame-relay interface-queue priority

interface Serial 3/0.103 point-to-point
description frame-relay subinterface
ip address 1.1.1.1 255.255. 255. 252
frame-relay interface-dlci 103
class framecl ass

map-cl ass frame-rel ay franecl ass
frame-rel ay adaptive-shapi ng becn
frame-relay cir 60800

frame-relay BC 7600

frame-rel ay be 22800

frame-relay nincir 8000

servi ce-policy output queuei ngpolicy
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frame-relay interface-queue priority low

Q. FRTS(Frame Relay Traffic Shaping)= dCEF (Distributed Cisco Express

Forwarding) %! dCBWFQ(Distributed Class Based Weighted Fair Queuing)2} ¢3S
EL7t?

A. Cisco 10S 12.1(5) TS E Cisco 7500 SeriesQ| VIPH A= 24 HHTO| QoS 7|S T X HELICH

=2l 2/ 0| OIE-|u1|o|/\01|A-I Egf= Mo|EE &/d3lst2d™ DTS(Distributed Traffic Shaping) &
M%ﬂl—lﬂ. AAME W82 OE EME B ZstMAI2.

. Versatile Interface Processor-Based Distributed FRF.11 2! FRF.12 for Cisco 10S Release
121 T

. Cisco 7500 SeriesO|AM E4t28d QoSZ =Z &l 2l8io] ECZ! M o|Zl

HIS7| & REATM)E &8 QoS(Quality of Service)

Q. ATM(Asynchronous Transfer Mode) 2!E{HH| 0| A0{ A{ CBWFQ(Class Based
Weighted Fair Queueing) % LLQ(Low Latency Queuing)7} Z & &l MH|A EHAE o]
i [vIVSRSE= - (BY)

A. Cisco 10S 12.22E{ ATM QIE{H|0]A = 37Hx| 2|t FEi= = 3|5 OIE{H| 0] A0 A AfH|A K4S
XLt 7|2 elE{H 0|4, 5t °|E-|1H|0|ﬁ L PVC(Permanent Virtual Circuit) 2 M3t
2 g3t 2 QoS(Quality of Service) 715 2| 7|5 ULIELATM QIE{H|0|A = VC':F =Y &

o
|_=_.|%5 VCE &1} mZlo |:Ho+ CH7 ¥ e |X| &2lst7] Eoi VC(Virtual Circuit)g CH7|
2 MB5loF FLICHAIME LIB2 CIE BEME XA AIL.

(=R |

Fe{ o

- ATM QIE{HO|A 0 A QoS AH|A HAE & 22
. PA-A3 2 NM-1A ATM 2IE{mo|A 0 VCE ®& Ch7|Y o]

Mg st

1

ol

Q. IPAHIA ATM(Asynchronous Transfer Mode) COs(Class of Service) F 22 A&
El= HIO|EE FRLT}?

A. ZtZ CBWFQ(Class-Based Weighted Fair Queueing) 2 LLQ(Low Latency Queueing)E & 43}
371 {8l Mu|A 2ol 3 4El bandwidth 2! priority B2 show interface @& & 240 °|0H 74|
ALEl A1 SUE QS| E HHO|EE HAtstHE Kbps 2k2 AFSELICHS 35| 2il0]o{ 3 CH7 | %42
A|AEIE2 LLC/SNAP(Logical Link Control/Subnetwork Access Protocol)& 7A|AtgfLICH CHS &5
2 A&l x| eE & LC.

r

. ATM Adaptation Layer 5(AAL5) E &
. OFX|2 M2 48HIO|Eo| W2 DHE Y| Q|FH T
. 5HIO|E A §IH

. IPOA ATM COs RYUO Z 7 {E|= HIO|E

I'II'

Sl 2

Q. MH[& HME S Ao X| & 4 U= VCS(Virtual Circuit)= 2 JH&ILI7H?

A. CIS EME X|HE 4+ U= ATM(Asynchronous Transfer Mode) VCS =01 CHEH R 88 X|&ElS
9| VBR-nrt Permanent Virtual Circuits(PVC)7} M5 H £ IR &LICH
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. IP-ATM Class of Service 24| 7}0|E

3OS S TS AAIR.

- g T2 NME ALSELICHE S04, VIP4-802 VIP2-502CH EM £2 M52 M3 EL
Ct.

- AFS 7Hs 8 I 2 2lef 2 L|CH NPE-4000| M= ZICH 32MB(256MB 2| A|AE)7F THZ! 1
Hoi| CHa B 2 ™ ELICHNPE-2002| B 128MB2| A|A R0 A ZHZ! B{Z{oi| CHSH Z(CH
16MB7t &S ELICt.

. Z|CH 2007H2] ATM PVCOIM S Alofl &S 5H= per-VC WRED(Weighted Random Early
Detection)2| Z4I|1i[0| M 0| FH(5tH HIAEZIRELICHVIP2-5001 A VCE CHZ |0l AHE
g £ Qe M3 oz2ele &2 |REtELcto& 01 8MB SRAMO| Z & El VIP2-502
WRED7} S 3st= VCE ATM COof| CHet IPof 10857H2] THZ! HHIHE AMBEHL|Ct. 100742
ATM PVC7t #MEIIT 2E VCS7t SAlo| Bt= 8t &S 2310 QJUCHHHE| TCP &8 Ao &
A7t AFEE|E HAE BZ0|M AZH0IME = JUF), BEEMoZE Z PVColE & 10712 H
HE 1{Z/0| A2, Ol= WRED7 HAMO R & F3t7|ole LT B = JU&LchietM
SRAMO| & VIP2-50 & x|= VC WREDYE Al™-E|= ATMPVC7t Bt SAlo E& 2 2o
= AU AA oM M= HEELICH

. FHE M pvcel 7 BE24 2 SCR(Continued Cell Rate)O| <o}ok 5tH, 2 A PVCOIAM
2t &5t= ol WREDO]| 28 CH7 (o] B &L|ch.I2t M IPoA COs(ATM Class of Service)
Phase 1 7|S2| 7|&# WRED ZZ2EE A 83tz 4<% OtEH7HX[2, Of B2 o X{& &
8 ATM PVCOI M per-VC WRED7} 43t A2 &2 WRED 4| (AIZtE F85tH VIPO]
MHH £ 38 z|A8HE £ Q&LICLVIPH HIE £F0| g5t x| of&LICHVIPOIA H
H7t 258 < IPto ATM COs Phase 1 7|52 HI{ X 7[ZF S¢F FIFO(First In First Out)
tail drop(&, Ol PVCOAM IP to ATM COs 7|50| &3t E|X| ot 2 AR drMste AFx| HAH)o
2 eS| cr2aso|=ELo.

- HEIMo R X|HE = UEs 2Icf SAIVCS =Lt

Q. #ci& 7|8k CBWFQ(Weighted Fair Queueing) %! LLQ(Low Latency Queuing) &
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