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30 i CEWHERTHRERENSE" ( Apply Changes to Selected Objecis | 8 iL#E,
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woBEaT LLR e i oA .
4) B HREMSE" ( Traffic Generation Parameters ) (9 dcsi .
BBt E" (ON Swte Time ) AU L "SEHI100ERSH"
{ exponential( 100) ) —3F “ S HALBAHE" ( OFF State Time | MR “H{E% 0 MiE
A" (exponentiali() ), (iF: & "ON" Aatd disgh )

mode_22
elthcoas_sishon
ih
b Start Tima [1econds) constn (5 0)
O State Time (peconds) . exponenal (100
|- OFF State Time (seconds) ™ axponenal )
[=] Packet Genaraton Argumants (L) e
|- rbeianival Tirmes (seconds)  promoied
b Packal Sire (bytes) constant (1024)
b Segrenision Sae yies) Mo Segmentasan
~Siog Tume {seconds) Taver
WP L Trafic Ganeeslicn Paramelers | promotad -
-l

4] | .
I Apply Changes o Selscied Objecs <=— [ Agvanced

[ _Beat cecs |[ ox |

P
&
@
@&
@
@
@
-

FHEBT Y (exponential | 44 o 4 402 Amk Wik B ik of 5] 9] R e B4, s
ftaFd, SHFEASEHA, T—¥FHi4t O8R5 F—FHE LM LE—FH
AL SR A2,

B ik nd (8] BB ( interarrival time ) & "ON" 5 Tl B840 5 4 et
fi Fifs -

) B “HEeSMESE” ( Packet Generation Arpuments | AR,

a8 EEEEA ( Packet Size ) BRFEMRIAL W 1024" ( constant(1024) 1,

b. 7 “BlikXRtiE EE"  Interarrival Time } Mk Fd&d, %8 "BAREDNER
A" ( Promote Attribute to Higher Level ), 28 058 {71 S50 ik e (o] (6] o N 155 0 1~
ffi, BRI T oL £ A 6] 4 R i P S e e

6) B “EE" (OK). B8 "TEHESE" ( Project Editor ), “RFE" ( Save )
L8,



LE— SEBENERSE -1

REHE

WEE TR N, FUGEiTIF R, Pl R T R R, T
ol R L Ak e e L T A iR R St e e ke )
{ Interarrival Time ) J#E. B07E, Rf1AEEIEE B R RE{

) Eul R/ EFR ( ConfigureRun Simulation ) 4 & —~RECESEET
“IliA” ({ Common | 5% — BN “FHEERFE" ( Duration } 518 % 15 &

otsal Aot | Dty Alrtuies | FRingeorts| 5 | Arsson| Pk | Acvances| En * | # | ]

s | I e P

2) il "B M ( Object Attributes ) #7255,

3) B MY (Add ) FEEA. “EINMYE" ( Add Anribute ) AHIERENIEE®, H
ESE THEPIA N GERAMMEMEE (B REME DR T LR, &
AWEHBTTE, BEFITF ). STmatEMOFE T o 5k iEiEeR"
( Interarrival Time } J# 4 -

a i “HLEMEN S node_0 FER™%" ( Office NetWork.node 0, Traffic
Generation... ) — i “IBEMA" ( Wildeard ) f47 — H1il; node 0, W FHrEga s () —
Bl “ME" (0K L

|m!m.‘.-

(Mg Ptk rosde_ 1. Trale Goneralion
(Mo Mabwork nosde_T0 Frafic Genormso .
Diiew Mlabwcike ode_ 11 Teefie Gevmmion | =

Dfico Metworinods_12 Teafc Gosaimson |
it Mabwcrk node_ 13 Teslc Gessiabon
Oifics Matwerk nods_14 Tl Gossrabon

Paciopl Garaprabon Angumans [ iavanresl Tima |

bl
o J B3
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b. BAE, i F— P& d Byl ReE ( REPE T ). DTFEFGR, fdEd
M RS (A — Ry REET (0K ),

|!u:l:l'|' Linraapheed Abribuiss
Ofice Mederark noda [ Tral: G neraios
[ s Matwnik* Trafe Guniabss Paran
- Office Motk node_1 Tral: Ge

Ofics Meswork scds_10 Trafc Ganeaie

e Matwork mocle_1 | Trafc Gensiabo
(e Mewoncsode_12 Trafc Gonerato
DBics Matwork soda_13 Trafle Genaigte
(Office Mework fode_14 Trafc Genensto

Ofica Nowodonods_15 Trafe Em:l

T I T by AF Toglly T

4) BE, A REEA R D, BULER "HAEREY S KBS ES
8= { Office Metwork.* . Traffic Generation Parameter-+ ), fijiEfEiEmMeE — T M
B, A EEHERY “HT ( Values ) HESHI,

5) MFEETE, Swo T, (. wk “M" (Value) Sl@E—A BT, Hd
A R A CHAH 2 RS H T (exponential(2) ), L& “EE"
{Enter) 8. 59 A F N k-8, )
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Lmid  Siep

| anperesriial (30
[ erpormrtial (10

arpaneral (13

" meponenal (325
mxponenial (0 1)
(msponanial (105
exponankal 0035

| Eenanaial (0 05
|emponental (D02

View Progs |

6) il "HE" (OK ). BE, i "HERR" ( Simulstion Configuration ) 315
HEgsd Bfa, onfstsHi Ay "EiTe s ( Number of runs ) 29,

' "'II'H'#-;' CETRE _:' e -r-'\—

cmlﬁhh-un—-hnul 5LA4|M|M-W|M“;E- |
|I ¥ Lisa dufoul vakees tor uresoivad ambutes Mernber of mans in set § [
i [ Sve vucin fie ko each s in ael "“'"""""““'l

Yk 1
han P penaral (300 axponantal {100, mponental 50 eapons
|

At | Epad | Delme | Updele | iewPrps |

e, | o ]

70 BT o Sl P 00fE T —2, WEFHEREST " (scalar) 1. H
— LM " n . RS R RN A
iR R E T b, Ry "RERBR" ( Configure Simulation ) 0 {5 HE
i “EER” ( Advanced ) bR

£ 7F “$RBICEE" ( Scalar file ) Ak s A <your initials>_Ethemet_Coax,

9) iy “ME" (OK ), BLEFTHE.
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" . IS g g ——r=

e 2 1 o s y W [ 1
el e ek skt L=
Mook [EA_Ebarmet-Code
| Probein [£4_Enmrmet Comw
Wk Ba |EA,_E|'-m.|||.n-
Saraiiaion DIDQERT. | o0 1uneie LI
Cormmaand-ine aptan |
Flarcad u delfEms m sy |r:|nl :i Cram I

by R

e tn F -k e S e i By S A 0k

1} fETH TR mEfT I, ( (AT — s e L ) i, A msem
FridR RIS R ( Choose Individual Statistics | — B “2B#%iT8®" ( Global
Statistics ) B9/2MEEH.

o BA “HBEEER" ( Traffic Sink) ®FENEH 2f "BERE ( HEE/
)" { Traffic Received(packets/sec) } FoilI B EEHE ( B {5 61 5 P e i 11 Ik o e R
L/ #F ),

b. BRI “HEREER" ( Traffic Source ) ARHEH — A “HEER ( HRE/
# 1" ( Traffic Sent{packets/sec) ) 70 i1 B8 14 .

c. Bk “BE" (0K ),

2) i HaEiTE N, R T Ee R L R e TR
bRt :

a. MOC{EIT ( Simulation ) P RE “REBERETR (EER)" ( Choose Statistics
{ Advanced) ).

b, fF “SBHH BRI ( Global Statistic Probes ) FIlHH 8 HERM" ( Traffic
Sent ) FI “HEBCHM" ( Traffic Received ).

e. £ “HEMHE " ( Traffic Received ) 8t L ik — 4 "REME" ( Edin
Attributes ), 0 “FRERBHR" ( scalar data ) MR h “HHM" ( cnabled ) — 0 "R
HEM" ( scalar type ) RFESR N "HEFEA" ( time average ) — 5 F TR, il
“BE" (OK )
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|| At ks
Y r-mame
AP b draw aide fies
P Fgrag Trafic Sink

i Fesanc Trafic Faceived (packets,
% b ordnate labol

i@ | vecior data enabled
B bveckr stan 20
@ Fnciorsap inkagy

@ | scalar dota — gl
‘i Fscalartypa

& | scalar stant a0 -
." I ey

[ Apply Changes in Selociod Objects

[ _fedien  Geww |[ o ]

d % "AEERE" ( Traffic Sent } BRSPS 2 BIAEDR.

e, 7F “IRIHER" ( Probe Model ) @1 D APRY 34" (File) ¥R EIRF "BE"
{ Save ).

f 7F “$FHH A" ( Probe Model ) B HI P 38" (File) 38 FikF XM
{Close ).

3) Bife, WIS “ THRMAEEE" ( Project Editor ). RAIRESEAET TR,

BT — 4B (probe) EFAPHRES R PHIRER BO— Mg,
ETHR

T T RS T

1) ey "R ETHRT ( Configure/Run Simulation ) #EH & — S{RHH “#%
iR E" { Duration ) #¥E 158 ( A2 ) — B "ET" (Run ), SE-FE
Al FETE T L of, BT EL A B A

2) MAE, AR R ¢ UaEdT. ST PARE S B R R R R REEA
FE e ) AR, 8, dTREENAEERREA, L o S ETTm
Bl —i e — it

3V R o HETEHUE, fdr “%A" (Close),

4 ) “{R¥E" (Save) TR,

YEIETT LR, OPNET IT Guro $§fE 80t 0= AT madd R "
SR, BT BRI ES, TR R 2. MEEm R, (F ., -
FRESEAEHERFLIAS rE L BT PSR LS )
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o 7 3" (File ) RH Pt "SR #" ( Model Files ) — “ ISR &
{ Delete Model Files ) — “ BRI %" ( other model files } —#F “SiHizR"
{ {.08) : Output Scalars ) — EFEH M AR C0F ( fEdciseh, S oM
i b7 Bk S B <your Initlals>_Ethemet_Coax ) — #d “BRE" (0K ), #Ex
{aEE — By “3E" ( Close ).

MEER

F LT A S T A,

10 M "SRR (Resulis ) Fichied “"HNEEER (HE" ( View Resulis{Advanced) 1.
BifE "R ( Analysis Configuration ) T REHTH.

2) BATHIA BfEE R R b T TS, M U 3CEET (File)
FRPEE MRS USRS (Load
Output Scalar File ) —= M 59 pfy 80 08 o gt 5
<your initials>_Ethemet_Coax, r

30 M “EHE" ( Panels ) 30 o % £
“SlE4F BB ( Create Scalar Panel ) — 1 | i jlr.ﬁmr:nf_;j |
“S" ( Horizontal ) 123 % Traffie Source. |
Traffic Sent{packets/sec).average —i “&i
88" ( Vertical } 138 5 Traffic Sink.Traffic Received(packets/sec).average — s “
E" (0K )L

4 ) ST EET

mmmf! Trafic Source Trafic 5w |

T ) e |
100 1500 2
Teathe: St Tualhe S [pachalilvec] verage
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H—H %

IEEE 8023 LR M T fE#E: wwwicech02.0rg/3/.

%3

Aopic i B0 Bom TR iy SR  FEob it ) S0k o BeE | mdk) ZEah
B, MEGEHEEnsR, SodiEaagieet, Bitaforith FRE T

2@ = RNk -0 B R, S 5 B 4 B fr % % Coax_Q2a,

Coax_Q2b #i Coax_Q2c, HiEHRPIH ol "BEEEASE " ( Packe
Generation Argument ) i) “BIAET i @M ( Interarrival Time ) 8 #5590 8
GG #

o b5l Coax_O2a: exponential{0.1).

s 55 Coax_Q2b; exponential{0.05) .

s ik Coax_O2¢: exponential(0.025) .

EEHEED, T "RBEGR" | Configure Simulation ) #HEE, M
“34& M ( Object Attributes ) o B B AF 195 2 (A0 IR 4 ( 0 3 op 0 95 00 IR
P, B A0 (node 0) EIFFRIAMSETR : "DAMBE SRS | Etheoax )
— “FhSER" ( Collision Count ), SH{RIEHF I F RSt . “£8&HTR"
( Global Statistics ) — “FEMBHIE" ( Traffic Sink ) — “HSUIRHR (HiEE / B)"
( Traffic Received (packetsec) ), ( AT TR PEY "R #5.)

BT =R Rah I, B RE . H—HThE=1raRd o
(node 0) RIFRSERE . HoRITHE = TEihldoryi . wesxmEy,
IR (. S RIEHEEN, W SR (Resuls) TPk R
;" ( Compare Resulis ) #4704, )

BT AR AR RN e BB AT LA R B RE T e, B RS 2 hag it

Coax_Q2c — i fith &t Coax_Q3, #FX-TEHEHRP, WY Haysaih
#, —3% 157 (node_l. node_3+----node_29), B/ HRITHH, HI—
Wi R, s i Coax _Q2c L5545 M Coax _Q3 f 45 40 0 ( node_0 ) B 0p
EH, WESEE, iTEEAE,

AERW TR, WAE MRS 1024 797, (i S50 EMeR

B E S A4S 1500 FF I8 ) R T IS RIEa ey Ao LK R FEek i
moieeR, DIEESEE 2 S Coax_Q2c —FaTRTE &t Coax Q4 fEif- TRkt
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o, HEHEAL AR R 512 W, 3T Coax_Q2¢ fil Coax_O4 & tim,
FLUFaeREETHE: “£REiTR" ( Global Statistics ) — “FEBIBEWEE" ( Traffic
Sink ) —» “HEMSRER (MEEE /#)" ( Traffic Received (packetsec) ), B —M
{7 Coax_Q2c # Coax_O4 X @ -T-Etaa i i, 3L FMikE. wEiin
Lo

o —HEM AT iin § Coax_Q2c fniskt Coax Q4 vt fjk Rl R %0
L8 A0R (iRt

b. -k BRI o it Coax_C2c fif it Coax_OQ4 rhFral R E & 50y
{ir Bt Ie k.,

e

RN Pl R N AT RS . RS NA R NERL AR
FESR P AR, WeBle R RETie, e SFER NS RET
b, fEeache s i e R Wl E L R R e .
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g =)

A HAY R ek M ( Wireless Local Area Network, WLAN ) [EEE
80211 #FEE T RT3 E] ( Medium Access Control, MAC ) T, TRfijmsiEisE
P A E T, TR T AT SR A AR

SCIEHE N

IEEE 802.11 $rd it T il osR s g it WeL Tkl ( imiEm =il ) thiidp g
P e AL Cebn A e 9 A AU el ( MAC ) 20 5 PERR I Ao iy iy (o] A i -
470 = H 8 Zh iE DCF ( Distributed Coordination Function, DCF ) &t 8 BE PCF
{ Point Coordination Function, PCF ), DCF 3] s £ R0/ sp5E i3 { CSMAY
CA ) ik, Atk ( WLAN ) B98TE T b 55 DCF, PCF il Sy b i e
T Ry s 2 o g T G e o s e U B )

B T 43 A9 CSMAJCA 4, DCF 0 PCF i F ol 008 il W0 4L o 9 A B
078, IAE L e A A ik ( Network Allocation Vector, NAY ) BB .
NAY BT TRy S A i LA B B R, T TR0 NAY £ 5 — -] fa] B
FHE s, TERX-TOdEERA. TESAoTEEEE—EE I SR Tl
GhFRCERAR . NAV W FE 0 0 £ b E i o o S R b I G M L B
fefE .

# DCF ik, S TIEEER2arile Wi, REmE, 2aligm
SIEREAWE. EE-BREZE, Sri=sme, ERsiEweE SN — LA
fEmEE . e EEI R, AT R S, TR R T e A e
A H H R SR O SE I TR S5 R ( Request To Send, RTS ) LT8R ( Clear
To Send, CTS ), RTS 1 CTS MfEA#H R T SEM ( Mobile WLAN ) B0 (505
Ty kTR

fF PCF ik, SR abdE A ( Access Point, AP) Mi—1SE#3 ( Point
Coordination, PC ), ‘E#F| S HHLE R E bW — T 0 T e iidn .. Mo TS



2 RN AR TERE

PlEAEEFES S PCF, RERSAEM AT bIMB R P 37 AR ima S I, 8 T PR oy
B ZRE 0 $E 38 | CF-Pollable ) TfFE¥s. PCF B8 0 Fh 3§ (el /e S demiie. BT
PR BRI, ST IS RO A (7 b EF BER ( Beacon management frame } 35 1)
H TN NAV. | TR NAY BFIERTOULE R T DOF &, BF LR EF T fE R 3
MG EE TS, R T G EHE R TR A NAY. SRR, A
18 28 7 4 0 R B3 { Contention-Free Period, CFP) ¥ EOIAG5H. € CFP P, 8
o ] I o v P RTSIACTS .

IEEE 80211 $5HESLPFHE MAC SR8 ool ol . = 00ER (ol 104 fe il
AW ETIRE, FHRBANS. RARET N BESWA 238, §—T0 W
SR, E—FRRAA, B DCF MR R A, 8-Te i
Ao et B . TE AR PCF P, S rfp sl =F s B R0y ML R — M 28

SCOS ATR AE
EL) B (W HLmIss . SE8e ik ) o1 5 R 2.7 1.
B % www.net-seal.net, 3-8 5T 18 8% 200 .
o CEER R RN rh B G 09 B[] ( Wireless Network and Multiple Access
with Collision Avoidance ),

LT

flEEHITE

T LT A o L A - TR

1) 8 "OPNET IT Guru 3#KE" ( OPNET IT Guru Academic Edition } —7F “3r
#" (File ) FHchiEE “HR" ( New ).

2) &F "THR" (Project), B “AR" (OK) — H TH&FE X <your initials> _
WiralessLAN, #45dr% % DOF — 845 “BE" (0K ),

3) 4 "BENES: MR HEN" ( Sarup Wizard: Tnitial Topology | WHiG#ES,
R T “CIRZELHM" ( Create Empty Scenario ) {59 — My “T—#" ( Next ) —
M PR ( Network Scale ) #l &g “HEE" (Office), b "ERAERER
" { Use Metric Units ) —8iif “F—#" (Next) P —85 “ME" (0K ),

£ 0 W ML

L 1L T A SR T ] -

1) "R I ( Object Palene ) IHSHEMEN FN T TR TAEEMTRE. MERLE.,
AT A . W e A T AR T SRR ( wircless lan ).
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2) WAHREHE 1% THIKFD 9 4 T Ak wian_station_ adv (fix).

o AR AR, B L M oS BB B B T4 I e S B
R, fkERICE.

3) %M “THREE" ( Object Paleite ) RIFFHE— T EF 74 ¥ TR~ “RE"

{ Save ) TH#,
mode_3 pode 3 E
B =
- L
i' nude 0
s B
| R B
node B mide 7
AELTERAYR
L 9P e R L TR

fEW A FdidE— “REBMME" ( Edit Attributes ) — 8 ~ 7088 8 45 [ MAC #hit "
{ Wireless LAN MAC Address ) QR 04 G485 (#lin, 489 57 node | ifphihEt
k) —inFRFR, & “BEHELE" ( Destination Address ) I #ELE T HIE 14— 5
# “PE" (0K L

b6 ] 2Lak b

nede_0 MHSE
nocha_1
node_2
mode_3
rexdia 4
mda_%
rioda
nods.7
nocia_B

W]~ @ | =@
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THEERT AW node 115% “BiMiE" ( Destination Address ) REE(EFH ik
AR MAC Btk | Wireless LAN MAC Address ) R4 {f.

ke 1
wiln_miaion_adv
& | Dostingion Addess 5 ———

@ [F] Trale Ganarslion Parssswss  MNons
& |- Winless LAN MAC Addmst i e
(B [ Wimnlens LN Paramsisn Doty

I” Apply Cranges o Selecind Otjech

[ __ooine |

MREMSH

1) Telad sk B A node_O 2 ShE BT W ( Hedk Shift G, SlErE WA ) —1E
{E—mig i Edvi— SRR ( Edit Auributes ) —ib b TR iEATFRRAES
78" ( Apply Changes to Selected Objects ) 3 15HE

2) B “RREMEN ( Traffic Generation Parameters ) LR "HIBESHEH"
{ Packet Gieneration Arguments } 82 ISR/ T M &SEEAE—R1TG "RE™ (0K L

[EIP skt Genpesban A gemsnis |}
I-mTrr-‘.q:-lﬁ] wxporsrion (1 O8]
| P ki Size [bipkas) imipnm [S00, 160G

b Spgrestabin S (Byima) Mo Segraniaion
R s

3 ) e Y 4 node 0 MATH W A —~fEE—EPH TS LHEH— “HER
" ( Edit Attributes ) — % “EHEBTHRAEEITR" ( Apply Changes o Selected

Objects | WiE4E.
4) B “THRBEMEN" ( Wircless LAN Parameters ) 0SB —I0 K
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Koy (0" { Buffer Size(bits) b P15 4 608 000 5 “WE" (OK ).

5) fEWdinode 0 Fifydh— MMM " ( Edit Auributes ) — B I T8 B E
88" ( Wireless LAN Parameters ) 12 a4, I "B ASIEE" ( Access Poimt
Functionality | #5830 “H3AY" ( Enabled } — @7 "BRE" (OK )L

6) “BE" (Save) TH.

HHiET SMMEx (Buffer Size) AT HEHER S IR A G, —B2
BTHAEHLER, AHEINEHEELHESLER, AHHAE PHERE-LREANR
A G o 0 ) R SR e S AL,

EEEITR

P T AR e, LUK A B N T Y P s

1) ETREMERB AL, EREERPEHRE "RFRLTHTR" ( Choose
Individual Statistics ).

20 fF "HIEER ( Choose Results ) THEHEP, BIF "2EEiTER"™ ( Global Statistics )
H "WASITR" ( Node Statistics | AYEIEE — W FE N, 255 -TEHE.,

Trafic Sesk

Trafic Soirta

Winless LAM
il Gt Dropped ibaisec)
‘. Dy aec) e —

Load (kg =
Mistiea: Aoz urses Dalay fhac)
LT AL S T N —
[—Eﬁnﬂ-m
Wasless L3n

Blmeleall Sigh (alots)
Chimtfsil Flirsiss @hon {isc
Coniro! Tralc Fovd {inisec)
Coram! Tralic Bovd (pockensec)
-l Contol Trals Sent (Basiec
Contml Trefic Senl (packsin/wec)
Data Tiale R dsts/iac)
Dam Trale Acsd (pacheis/se )
ata Tralc Sesl [bisisech
il Dot Tinfc Senl {packeisisec)
-IE ety rac) o
Dierpgeeed Cits Pnciuuts (bitafasc)
Tunegeed Dats Packuts (padbalnees]
i Do Sie (et
Lead sluec]
Lot (e ks

3) Hdy "TRIE" (0K L
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REAR
M, FiTHmR s,
1) i i, “REAR” ( Configure Simulation ) 87 O #2480,
2 ) 48 “¥EERdiE" ( duration ) HHE S 10.0 S,
3) 5 CE" (OK ). "&IF" (Save) T8,

- be

ERA GRRF R D, NI R RN hIRR s, BRI
SF, MAC FRMEM MU EMINEE (DCF) Kk, B RS =150 EmH
IEEE 802.11 friEsh HUE A HARAT HENGE. #F DCF_Frag $lteh, 61 MAC $ill
WU R/, ER RS EEE E EE fERR A R . DCF_PCF 4530 % MAC TR RS
Ehid o R Tk AR, A A A E T e i, WIS . £ DOF_PCF Frag 154
W, SR MAC RE- . SRR POF i o M e N .

DCF_Frag 15H%&

L} W “IHR" ( Scenarios ) FERAEEFE "B HHR" ( Duplicate Scenario ), #H iy H
% DCF_Frag —#F “PE" (0K )

2) FMEP DCF Frg R P HBIANTE - BEE—PA LG — “RER
%" ( Edit Attributes } — £ "HEIERTHREREMR" | Apply Changes 1o Selected
Objects } 5L

1) B "EEBEMEN” ( Wircless LAN Parameters | M40 2 EcEEH— 32 "4
KE{E (¥ )" ( Fragmentation Threshold(byies) ) IEEREE 0 256 — i “WE"
{OK L

Typa: ||u|n-1

Ak
Iﬁljﬁ'llhnLHl'Pm i-]

W P Threshaid (brries) Hone

['!b |- Fiagmesiahon Theshald fbyies] 256 i
@ |Data Raie {bes) 1 MEgs

¥ gpply Changes i Seleciad Dbpely s

I Agwanced
[ _fndnes | goncel |[ ok ]

4) W anode 0 Ffidi— "REMME" ( Edit Attributes ) — B "X R
P 8" ( Wireless LAN Parameters ) B2 ICESH, I "HBANASIIEE" ( Access Point
Functionality ) %% % "#H¥&AT" ( Enabled ) — 1 “WE" (OK L
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BHRT SR ( Fragmentation Threshold } #W T & A MM F ¥ &, w32
A LR He g KRN TR, e aPA—L 8, A8
Rl L8O iTEE, FTEAAENMER Y, B HERIEG L
if T oy £ 80658 M 450 IEEE 80211 57 M2 &) MAC T #4548 ¥ 74 { MAC Service Data
Unit, MSDU ) éf 8 AR (2304 FF ), TH R MAC 48, A EMELEH
o adEER,

DCF_PCF ta#

1) 188 DCF 58, b, “$H8" | Scenarios ) FEH PR “FHIHE" | Duplicate
Scenario ), HiH M4 % DCF_PCF — iy "WE" (OK) — "#%F" (Save) TH.

2) 7€ DCF_PCF 3% v [5] & % A2 node_0, node_1, node_3, node 5. node_7
- (S Shift i, RdTikety ) — EE—EPa S LAl — CRERE
{ Edit Attributes ).

3) i “FER TRERENE" | Apply Changes to Selected Objects | M —
B "THBERSE" ( Wircless LAN Parnmeters ) f) R EH — B “PCF $8"
{ PCF Parameters ) M ¥ERE WSS — i “PCFINRE" ( PCF Functionality ) {8
"BHEM" ( Enabled | — $i; “PRE" (0K )

Wk
{.)
Mnna
Fragmentaaon Theestold byt Mone
b Dot P (s 1MBps
F-F"I'rrlidﬂ-:huh:r Freguency Hopong
Packi Receapton-Power Thi 731674
= Short Ry Lime
| Long Fary Limii
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4) W dinode 0 b+ "M " ( Edit Auributes ) — i 70 8 8 i
W8 8" { Wircless LAN Parameters | #1208, £ “BASIIEE" ( Access Point
Functionality ) #5458 % “#M" { Enabled ) — S “WE" ( OK )

HE#RT T "1H8" (Scenarios) E R i "IHRB" ( Switch 10
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node_7 -~ {igi (Hpf: Shift g, Sdrplstiici ) — EE—mP WL EfE - e
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4 node 0 ), # DCF_twoPCF & 5% 97, # & node_3 1 7 = node_5 # PCF
TR % i2 W 25 FCH A9 ( disabled ) ( 2 & @08 (0B 3 node_1 817 & node 7 19
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20 "R | Rapid Configuration ) BHEHEF 4 “BEEMAL" [ Select Models )
gl W B TR ( Model List ) FRZEfA b RS “RIKRA" (ethenet ), $55 "
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{ Choose Individual Statistics ).
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# 8 HubAndSwitch — i “TRE" ( OK ).
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6) TR RER R & L fiidh— "M ( Edit Anributes ) —dr & 4 Hub2,
& “BE" (0K 1. '
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8) WWF AR, KRR,

a IR ERME— R, EPE. A "HR" (Edi) PP RFE W (Cu)
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5T E b e
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THAALAY SRR T

4) YE-FEET N . R T ERPRE “XE" ( Close ).
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7 (File ) B PR “WR" ( New )

21 E "TE" { Project )} —fdi “BAE" ( OK ) —4§ T f4r & & <your initials>_
VLAN, #iRdrs i NoVLAN — fidi “TE" (0K ).

1) 7F “BEIES: IMEEEFEE" ( Starup Wizard: Initial Topology | #H&HES,
{RIEFS T “fIRE4EM" | Create Empty Scenario ) 385 — Bl “F—#H" ( Next) —
M. PRI ( Network Scale) Fl& i “EE" ( Campus ) —7F "SRR : 1§
k" ( Startup Wizard ; Specify Size ) #HEHED, % “FKA" (Size) % “FR"
{ Kilometers ), "X JEH" (X Span ) f1 "Y#EME" (Y Span ) #fE® R 1 - B “F—
" (Next) P — 855 "E" (0K )
£l i Fnile B s

P 48 5

1) Sy B, 157 “TREE" ( Object Palette ) B F5EHE. M{R1E 0 & T HAY
FhRi¥ESpESE T "ENAIAE" ( mtemet toolbox ), B EEWE TH THERKS
{ W& T
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2) " (Save) TR,
ALERERE

1) Motk “HsiEE" (Rescarch Server ), “B%E” ( Hacker ) FFETH A9 6 T
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Demands | &+ “MBTE" ( From All ) 8] "R S MFE" ( ELcaming Server )
iy “HiE" ( Create ),
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A

ARBEHEE T, access B0 A ARLET 55 VLAN S A S50 F L4855 VLAN
Eded MRS Y, & ruck 36 @ Bl fde VLAN S8 dadh M Ak 48405 ik it 4

AREVLANfEHEMEA T AR IN, FRALRo 2o, ENFETRL
HATHREMERONAE, LEANAPck R OIHErRREER, HELE



48 - RN E SR EE

“Supported VLAN:" 44 T iR ( ERILEAE T, EMNFFR L6 R bMa ),

6) B “"H247" (row2) EXKSH-BF "BHEHMS$8/" ( VLAN
Parameters ) BE SRS — E WSS | TATRR AR, BERUSS 247 (row 2) AY M EEL.
FpAYAE VLAN222 ( FEELRFRA S, #8002 SESER VLANZ2Z 09 A4 L ),

TIEF "EIFT " (rowd) HENEHR-BEF "BNTHNSH" (VLAN
Parameters ) 892 SCE M —E ANt SS 1 FTATREEIIREE, HESCH 39T (row 3 ) MYMEE(E,
S HATAD VLANIG ( fEC EEay 2L, S0 3 AR VLANISI dYR4 EL6 ).

) B BT (rowd) MEXRSH BT "ELEBRNLEN" (VLAN
Parameters | RN ST ENR, 2% 497 (rowd ) B9REEHE

9) #f “WE" (OK) — “8F" (Save) LE.

10) BAE "R ZEMMM" { ConterSwitch) L&k +%#E "REMEE" ( Edin
Attributes ),

N BF " ENBH S8 ( VLAN Parameters ) (B2 848 - “HE"
{ Scheme ) MR Y “HFROMERFER" ( Por-Based VLAN ) —+nfw] |- i o5
3 #—8, S CEMEEUSER" ( Supported VLANs ) BYREE—Hdi “TRE" (OK ).

12) BF “EREORE" ( Switch Port Configuration ) B2 55,

13) TF e & b oo af I % 25 3 d L ( ServersSwitch ) A5 4 4T (row 4 ) BT
HE, ferk “HOIT" (row0 ), "B1HF" (row 1), "W 247" (row2) AYMEED .-
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14} fF “Hil" ( Protocols ) g — “REGER" ( VLAN ) — “TH4EHS
M ( Visualize VLANs ) —= ic F A Fchad@ie ( BERIF ) — iy "E" (0K ),
FER R T W

o FEE T ] — ol LR R R Y L R A R R

b. R BT A aE R A

o BEFEERET VID 1,

MR PR eSS A, R R RSN ER

15) iy “RE" (0K )— “®¥E" (Save ) TH.

VLAN Comm iHi

fF VLAN Sp St e, Bf— 0 1 400 b 36 0 5 A i 5 G fith el 460 0 468, 10 ) ok 00 8 7
fA. S E R R 383 ( Research_Server ), S & {0 £ £ 45 X B %5 2%
( ELearning_Server ). {FE#H F, VLANII W2 45 VLANIII SHTiBIH. 27T LIE
PLTE 1P Fo A B AR S, A AR R R M e, AN
R AL E Y 1P T

1) E VLAN 8t ef, &4 “35R" ( Scenarios ) ZHirbd) “H 858" ( Duplicate
Scenario ), FHEE S B VLAN Comm —$r “#E" (OK 1,

201 M EEUREMEE" ( VLANs Palette) Fin—4 AR ENANRES"
{ ethernet_one armed router | — & Al 100BaseT B BT 5 P02 8L { CenterSwitch )
R, O T R PO AZEHL (| CenterSwitch | i 15 { FEAPAY
FLO ).

Exhermet 100 aseT
mame=ComiarSwitchro->Armed_Router
port 8 =CenterSwiich. Ethernet(P 10)
port b=ArmedRouter Ethermes([F i)
dlata rate = 104 G} 000

I

Sradents_fi

Elosnimy Servis

HE_Sareer



A NS T EEE

AHAT BEHHME (one armed router ) FAMEEF—FL T IP# £ a4
MAcHENBgR SRErBod PRESHS YERFANEY, A8 B
o A LB R VLAN 2 ) ¢ i 43

3) BAE " TR HL" ( CenterSwitch) L&~ # “WRE M %" (Edu
Attributes ) — & “SERMEBORE " ( Switch Port Configuration } 192 0085 H— B 7
A S BPFCRGEOTS (AR EHTEP, B "H10§F" (row 10)) —
EUNE EAE AL w5 047 (row 0) ATEEOVIESY, 20T “RESHRESHE" ( VLAN
Parameters | 1 “SERFEICURIER" ( Supporied VLANs | Wit

4) i “WE" (OK) — “#¥F" (Save) TH#,

ALAE, FAl 1M SRt E — 1 U A R AR P T, FERR,

VLAN ID VLAN i 1P A
11 Frofessors_A LAN P92 11255 2552550
Prafessors. B LAM 192111, 232552552550
Rosgarch_ Server 192111 1255 255 155 0)
Xre Smff_A LAN 19223021255, 255.755.0
SmiT_ B LAN 19222 F 2285255 2550
HR_Server 192,2E2. 37255, 255.255.0
133 Sademts A LAN 19231 % | 255 255 255.0
Sthﬂ-u:rl.l._ﬂ LAM 192,31 % 1F5s 248 2
ELgaming_Serwer 19231 % 3255 358 2550

S E#RpRIHEE—T VLAN BLA L “RIBRME" ( Edit Attributes ) —
“IP EHLE8" (1P Host Parameters | — "$EC{EB" | Interface info ) —§& | #HR,
i Hitk” ( Address ) B “FRIME" ( Subnet Mask ) (7. THSFEALN, R
AL ENAE, REEH—Fr—FtbarFell, BN P RAESES LA
—#. )

6) 7 "SWEBAB" ( Armed Router | EHd—+ “HEME" ( Edit Attributes ) —
“IP A& 8" ( IP Routing Parameters | — “$E0OER " { Interface Information ) — “5F 0
77 (row 0 ) 28 Mbhk %K [P #iht ( Address = NO IP Address ) —J@iF “FHEOE
B" ( Subinterface Information ) AR — 1 “§T8" (rows ) {324 2,
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70 WFEAGR, W O Crow o) MREFER.

81 H "H1T" (row 1) EH8E
FERMPERL, 1P Mt iR R 1923334,
IR ELES S R bR R, 333

9) #id "RE"(OK) — "§
#F"' (Save ) TH#.

AT SH_Ems. VLAN
¥ iR §F ( Laver 2 Mappings: VLAN
Identifier ) 457 T -4 o Bl VLAN &
Wi, £—-TdERCRAS, F
e ofo VLAN L b —s—M K &

i-Frme Raley P90 Mo

Eﬁﬁl me-.,-::ib:m i I":j
BEUFEREAESET=18580 W o geew [ x|
£ # 4
L) fE "5HR" ( Scenarios ) FRH—iliF “WIRHM™ ( Manage Scenarios .
20 A=A, 0 B ( Results ) PlA{cE & <collects( 5 ¥ <recollects ).

IF R, E{H C$EERTE" ( Duration | GEECH 0.5 (T,

Some oy Pane
LEFRIRE i

HELFEEST  ei—
Bl Sscondury Address | ol Lised

FRITLE hyim) Sace e F e

[3] Whivwes Iy Ciwtpesd

| Roang Fioweoisy  RF

| Cormpuriaamn bfime  BMone

|- Wadbemni Eods Chaated

ElLayerd Mapmrge: | |
FATH PYC Hame  How

BEHdORaaaa3a58

3) 4 “AET (OK), 2=k SRETAETERE /LW, SRELT
FHACHLi i 5
4) =HHETEER. "XA" (Close ) #—{FH.

MEER

B

1) FENoVLANSg Rt b — & £ “ il " (Protocols) ERL—IP — "W R"
{ Demands ) —+ “AREREETIHER" ( Display Routes for Configured Demands } —&24;
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“WE" (0K,

2) WACERE |, RUE VLAN 35 VLAN_Comm 518,

3) B REREH, FEENSRS TR, e EnBam
F TR R h, SRR LT RRERE T REAN L. T P
Breh R ieny, SRR ARERA. Rl —TEaEsh, A4 R (Yes ), S
i RRER o] LA BT HEEE " ( Show All Routes ), £ TRT
P L e B i 4 B el

EASES S

|} £ "SRR (Results ) ML HREEER" ( Compare Results ).

2) Bon PR EEHR AR

a. “RPMEETR" ( Object Statistics ) — “BEME" ( Campus Network ) — “FR#
R <> Pl " ( ServersSwitch<->CenterSwitch ] — “ S B K" ( point-to-
point ) — “Fitl (GL/#)" ( throughout(bits/sec) ). (7 : RESLEFE, RFEH
HA5TF&Eia, )

b, “FT@&GEHR" ( Object Sutistics ) — “BEME" ( Campus Network ) — “Ri$
R <> WM ERE" ( ServersSwitch<->ReserachServer ) — “ S # A" ( point-to-
point ) — “Fatl (G /#O" ( throughout(bitsisec) ). ( iF; AFEHEFHd, RFEH
S5 Famdad, )

Elnanasgy Sarem Retagich_Sawe
[ Flar ke ll Hacka
MR, Sarver i FH_Sers
é_h Elamstag Daread [ El ey S
[ Fameaich Soteai Fipmaarts_Savvsr
W Thedenis & b Buigdenim_#,
Flanming_Soranr ELamirasyg_ S
S i i i _ S
Baesmch Sem I FH_ S
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3} 55RO B A

i — i
ER 0L 57 Je B 90 B TEEE 4% ( 1EEE Std 802.1 Q™-2005 ) : hup://standards.ieee.org/
geticceB02/download/B02.10Q-2005.pdf .,

%
I EERARABE D, AR SRR, WE— F A



o AR

AR R F T ey

2. R B o IR 8 A A ( ServersSwitch ) HIFP G ASELH] ( CenterSwitch ) AY
Bl TR A B R, MR A NoVLAN 8, VLAN 5§ VLAN.
Comm £ StirFEet BEo 90 A B 21 000 43/ 8, 18 000 i/ #, 10000 i / #1,

3. M4 Mo E R R 28 AL ( ServersSwiich ) FIFFST IR 48 { Research_Server )
pUEE RS TR AR, 88 A NoVLAN 8. VLAN $HEH VLAN Comm
ER A TEE I SE BICES R 7000 £ /B, 2000 i £ B 4000 £ /B,

4, BL{ii VLAN_Comm H %, @)itsriaat VLAN_AIComm. ol iitelt, &«
VFRRH B . THEAR , SE MR =1 H 48, 05 mifBEihn,
a fERTiRE Y, B "EERRMEE" ( Routes for Configured Demands ) 3l

Lhit i
b, AT N PR E L I ST 2 gk 3 RER A TR A T A
LS
R AR P R R A — . RN e RSN RS

{iicinEt b i . AR Bl R TGE, PR EN SRR Rl RS R T
W, fRish B iR W e L R
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Hetwork Stmuolatian Experiments Manual |

g it
BRI A SRR . EHURIR % 12

et =)
AL HRREEAFRRS ., RFREELCHE, WS R TR,

Euit 3.

{0 £ PO i e A B A, R AT A A e S T A A R
T, FEREEE N R AT A AL, R AR B W R SR BECRN
AR BN B ERERR R PR ER, atrEEarrse. SR
HMEE, R TESETHE, TEERETRSA, Lo e R R
fh, I B TR0 L

e, Wl —1-9 4] (FFRSE. TEM. QTR mmats) m
fralisitias, A RUsR R VT — i R P R R PR R
AR e O R T E R R TR BT R RN, e i
B0 S A RS, LU E AR ) P R A R, AR S A, i
TFE A Rl T i 10 R o % R A = R

LHATRES
D) i (EMALMES . BSENE) 5 5 MRS 3 3,
B R www.net-seal.net, H-H i T i A% R
o EZEEHL ( Adding Switches 1,

LETH

AT LiE

1) Ki&h “OPNET IT Guru %RRE" ( OPNET IT Guru Academic Edition ) — #£ “3¢
" (File ) FHRPEE TR ( New ),

2) d# IR (Project ) —Hdi “BE" (OK ) —# TR 7 <your initials> _
NetDesign, #i&Etdr# % SimpleNetwork — fide "#E" ( OK ).



B0+ b B R T

3) & "BERERE . WMEERIMEHT ( Starnup Wizard: Initial Topology ) $HFEHES .
TR T “HETH®" ( Create Empty Scenario ) 70 — S “F—#" ( Next ) —
WO FRERHIM” ( Network Scale ) | E ks "WE" ( Campus) — B& “F—#"
( Next ) — M. "KM ( Size) FREFAPESE “HR" (Miles ). "X EM" (X Span ) #
“YIEE" (Y Span ) MR N 1 — BF “F—#" (Next) AR — By “WE" (0K )

i 4k R

1) R, "FHREE" ( Object Palene ) 3HHE N 6 T TH THEKMEEE ; nH
Fie, WRd BRETFE. REEdRmEn FREadbRET "BSERIRAES"
[ internet_toolbox 1,

2) BT RS 8 FRNE . "HRRER" ( Application Config ), "%
MEME" ( Profile Config ), “FME" ( subnet ).

F "HREE" ST RerEELLEEI S B E TEE Rl i
WiAME, SRELEH. THEEPEAS FEMRN = THE.

3) KM CHREE" HSHE, “RF" (Save ) T8,

HEiE T HEAER ( Application Config) M &HERER > L 500 ERE F 75
i) 22 8

A F AN ( Profile Config ) 2f— A& — L8 7 & — 875 A BF 1N &5 5 B o iE
SR ATk . ok T B2, 65 M & MEX ( Application Config) # B3t @
Matfra s,
EEAES

1) % “"EEABRE" ( Application Config) W E LH & — "WBE MW" (Edie
Attributes ) —#% “EF" (name )} MES "HA" ( Applications } il "HRAENX"
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( Application Definitions ) [R#EX % "BRIA™ ( Default ) —fidy "BE™ (OK ),

2) U EMBMER" (Profile Config) i B — “SWE M ( Edit
Aftributes | —3 “BF" (pame) Wiy "G FBE" ( Profiles ) I " ERH
BW" { Profile Config ) M¥ERL N "R KM ( Sample Profiles ) — @i "WE”
{ OK ),

B R | Sample Profiles ) 2 TEE, SRR, WHEARBEEETAEY
6 FE P R )l i PR

e T

1) £ “FR" (subnet ) 1505 Ediii— "SREME" | Edit Attributes ) —iE “&F"
( name } BEECh “TE” { Engineering ), ¥iili “BRE" { OK 1.

21 # “IBE" ( Engineering ) WA L 0d, SR L—TE TR, 20T
[ E TR TETE

3) 4TF "I E4R" ( Object Palente ) 8|, WELMEEY "BHEAIAE"
i internel_toolbox ),

4) EFEITAEEPEND TS . 10BaseT LAN, ethemet16 Switch #I— &t
16 10BaseT §¥8— "32H" ( Close ) WK .

5) {E 10BaseT LAN i i L fiili— "W ME" ( Edit Atributes ) i "8/F"
{name | [ 4E 2 % LAN — ol LI F 3], “TESM" ( Number of Workstations ) i i§
PEfi B 10, My “BEM” ( Application } i “{H" ( Value ) —#| : " Handk F "
( Supported Profiles ) Mifk, #£#F “S58" ( Edit). FR#RA—&, kD TFL®lER
A

a iE “frE" (rows) @EN 1L

b. {8 "Mk &EMEE" ( Profile Name ) {28 ¥ Engineer, ( ¥ : Engineer ([ TH | o
"R RA R ( Profile Config ) #F SpERa—4 86" ) Bl “REE" (0K ) FEE

e A 10l A Gt o @ S Rl T — 13 10
T fe i B T 4 b b fr Rt . T e 4
t, BPPEREREEAL “engineers” ( “dk &0
BB ( Profile Config | 3@ AL — 1M )
7k - h

6 ) 412 ethemet16 Switch B4 24 Switch,,

7} FREmEG .

) "BE" (Save ) TH. Switeh




5B ¢ VLS R

ERFRE

| ) BfE, BEHT TESTTHMAER. b EELE—8" ( Go o the higher
level ) SESHl @, EEIEE TEE. BT EREM k% IR { supported profiles ) 4, £&
AR T8 T S TR T A T TR

2) AW 3 -FE, fER Rl R (A AY T8 T/ Engineering . #uil “T
" ( Engineering ) 54—, “HR4R" (Edit) B, K4 “EH" ( Copy) —M "8
8" (Edit) ¥Efp, £8 “RERET (Paste ) 3, EFM—f R WA TERS,
P T 3 B TH.

3) MTFERR, SHHEORATFRASTRGSE (ETEEAHGETE "S5 (Se

Name }) IR .
i .-r":.:a

Applications Prufiles

.

O

4) f& “BFR" ( Research ) 78 Ll — “S%&" ( Edit} 3L “BEM" (LAN) R
i U8R ( Edit) “EA . I EME" ( Application: Supported Profiles ) M{E—
2 "k FHMHEE" ( Profile Name ) #{f M. Engineer g % Researcher — % “WE"
(0K ) Pk o4, B0 E—8&,

5)1F “$HET (Sales) TH - WE LW, EEN "UERAME" ( Profile Name )
Mk AR ( Sales Person ),

6)TF “MFFE" (E-Commerce) T L HELW4, EEm "MEMAEE"
{ Profile Name } &0k "BFHERP" { E-commerce Customer ).
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71 “RE" (Save) TH,

fic, 35 AR <5 2R

e, MTTEGE— T AR 0T R, st s 3RO SRR TN
HLRS P e LR AT, oTeLi§ st D IREE" ( Profile ) 5560 MR 30 1 ¢ A AR AL
WAL, fedr b EIMEEEE” ( Profile Config ) B9 R “HEER" ( Application
Config ) BEREaiichaig—dr. vTRUES|, WEEFE LS FAE . Mufg. &1
fAfT. R, CrHEHE . BEEREmTE,

1) iT7 “HREE" ( Object Palette ) @, #h—8 “FR" ( subnet ) {8
FHRAEME S "REE" ( Servers ) —ih "MREE" ( Servers ) Wi, AN TR

) "HRES" L. B ELCHEIRE SR (ethemet_servers ), I EHL
{ etharnet16_switch ) 1 3 %4 %58 5T HHLY 10BaseT #ERE.

30 XM AR,

4 ) WFEATR, RS RS AL,

Weh Berver

Servers Swiich

Irarabacs Server

S)fEZ MG e - EAE LD, RMET (BEdit) "HER: AHMHESET
{ Application: Supported Services ) F4E.

a Bf “Web iR SH88" { Web Server ) FRINMMTFERA R 41T, EHTEHIESF .
Web Browsing(Light HTTP1.1), Web Browsing(Heavy HTTP1.1). Email(Light).
Telnet Session(Light),
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b &t "X AR (File Server) BAIMTT, L15 F WGBTS . Flle Transler
(Light). File Print{Light).

c. ¥ "HIBEMER" ( Database Server ) #E—37, ¥ #F Fainyl % . Database
Access(Light).

6) Mg “IEE.LE—H;" ( Goto the higher level ) T4l 9, EEBTHEE.,

7) “BEF" ( Save ) TR,

TR

BIFE, O8N A AT R T R

1) 479 “RHQER" ( Object Palett ) @, FEANPZ% 100BaseT SiBF, JEF7H 5]
) FREEER " ( Servers) FF L,

e gl — BRI, O R it [ Select Node
TS TR, maEERR, W Fhama |
hREEN, SEalll biEE. ' [Servars Sarvers Swci 7|

2) GH "HEREE", "HE" (Save) THE. gwen | [ % ]
3) Blfe. FISRIOT AR

Apphcations Profile

LA prrrmema

wiele




LWH B - o

EESITR

FA T A o] RIS TP B — 1, LUE TR i M e

1) ETREME—OH EAS, WSREidEs SERTEitR" ( Choose
Individual Statistics ),

2) fE “EFEER ( Choose Results | THEHES | TE4ELL FEEIHE .

Cibjact Fesporse Tima [seconida)
Bl Page Response Time (E8cords] e———
Trafic Aecaved [Dyies/iec) -

Trafic Aecaived (pacais/sac)
Trafic Sant fhyleajsec)
Trafc Sanl jpacass/aac)

3 Ry “BRE" (0K ).
HAERT THEWENMW ( Page Response Time ) & 8 BUE A4 0 T 57 8 269 5]

ERH
1) i "R IETHR" ( Configure/Run Simulation ) #H1 &|,
2048 “¥SEEE" { Duration ) 25 5 300 58
3) il “WRE" (OK ),

HHiaE

R ERET RS D , RAMEESENS PR R, Hrshrrigsd, st
WARTE— i Bt SEfl—1- 5 SimpleNetwork 153 - # %, (Hik- Mk
7E 100BaseT HERE A — b BL i,

1) % “35M" ( Scenarios ) LRI, ik “"WHEIHR" ( Duplicate Scenario ), #H
fir 5 3 BusyMNetwork —fidy “BRE" (0K L

2 ) [ulid 1% BE BT 45 A 100BaseT sk B (i {F Shift i, MdiFA &) —EHdp
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HE—8 b4t “MEME" ( Edit Attributes ) —iEH "THERFHREREHR"
( Apply Changes to Selected Objects ) B 2EHE.

3) EFF "HERAMBE" ( Background Utilization ) M#EAE AR BT “8 07"
(row 0) FIERESR M TFERR, 8 “WEAAE" ( Background Utilization(%) ) 1
P 99,

4 ) #ch “ME" (0K L
5) “fR¥E" ( Save ) TH.,
Hilr SBEARAE (Link Ublization ) 2 248 RO T &80T 5k,

EfTHR

THE I T 2RI E T B A I

1} "HH#R" ( Scenarios | S5 "HWIEHR" ( Manage Scenario ).

2 MR "HR" ( Results ) Fl#H{E ML <collect> ( S <recollect> ). 5
T BT HE.

3) #h “BAE” (OK), =fd N, R Aol iR L ageh, T
R b R P
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4) EFcIGET e 5. fdy “%HA” ( Close L
5) “REFE" (Save) TR,

HEER

LT RN AT R

1) 7F “ESR" ( Results ) Barhsbse “tEHER" ( Compare Results ).

2) MFEAR, £ “IEEHER" ( Compare Resulis | FHEHEM 45 F oy Fhrda
s, 0 ERERRET (Ass)dch “HEES" (time_average ).

3) 8 T EmERE (B " [ Page Response Time(seconds) ) 80, 8 “BR"
{ Show ) FeHl. SR MTEFR. (3 AEFASTSAN, BETHETSEHEL.)

Kl Bt 24

Fummia Oémeraked 55000 71 0221 3910

H— i

OPNET B2 98 i FEI#2 By fnalle &5 A s
fE£ "t il " ( Protocols ) 3E i vp, K
“Bi A" { Applications ) — “{EZI{EEE
B " (Model Usage Guide) —
"ERAEMEEE A" ( Configuring
Profiles and Applications 1,

%

. R BAHSOXETHITPH R
g W7 O L. PR 4
A s iR, REET




&4 - TR RS TR

SimpleNetwork i BusyNetwork -~ 8 S e 05 T, i HeEreode Bl it
. A Rt

2. ¥ BusyNetwork 5 5 b, 7 B % 2 7 CPU A9 R A 2 ( Unilization ) 8547 B 9%
( fEdg— MR8 Efd, &% “REE-TEiHR" ( Choose Individual Statistics ) —
CPU — “F|FE" ( Urilization ),

3. 0 & 1 BusyNetwork 15 5t —# 09 {fi J{ 15 §t O3_OneServer. fH— S ek &
HHEARTTRAMBESFSEE=0HFE, FRERFEHCPURIRAE
{ Utilization ), %551~ FE % 55 i 00 AY5% 2 chfef3ah =1~ CPU #AIE#TH.

4. | 3 5 BusyNetwork & Bt — # ) {f 1§ 5t O4_FastNetwork. ¥ Q4_
FastNetwork i, F] 10Gbps || A 7 & B 1 B 5 8% b BT 47 100BaseT $E0%. Hi
100BaseT GEp B AT A7 (Y 10BaseT fERE, 63 b 18 ob T 57 40 ol -0 2
fTREm PSS YERERY . ( BI, RS G HTTP [ 5000 A S BusyNetwork
HriReb Y HTTP 9 0 w1 B ] i 47 L4, )

LHREE

B N BRI P O R IR A — IR, SO T S R L R
(i PCh R A A e, AR RM RS RATEHE, R EN ST e T
P, i S B ] S LA e LR
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Network Simulation Experiments Manaal

W R L B
T 1 2K O A

K EAY

AN 9 B 0 R D W B pla 5 R M ( Routing Information Protocol, RIP) 88, 3#
St AR
My g

Wl ER P Rt et AR B i B B, ST AR A R Edl MO B
M AL T B M A Ee 4 . B AR Ay R . B SR IR R R P
fHE?

TEMB AR R, BRI ER. BANEFREERIYAER
AU, -UHES TR E AT T . (o Hechn ey b RN
B T S 2 A (R B e D B H R ey . SRR B R T - R R0
B, LR R B AR T AR MU R R A B

T e — RN RN ( distance-vector algorithm ). $—-7-4F g HE
B—it, S-SR R T B A Y AR T ) W SRR ik
oy 0 O BT 1 . B L O DR e R R S R i 9 R s L
imdT RIP i el 85 0 ( fldndg 30 3 ) MaBiealidy, B4¥A N —TmmBne
SWEF SRR IR T A O AR, Rt TR ERSS
=

o] L) Y P 4 4 248 S Y | Internet Control Message Protocol, 1CMP ) 3 4H8T
EOEREE 0 PE M. 0T I 0 B e 8% () O N R T A, T Y A b E T
R

TEARLEP, FRoHE s — R R e 5 B B DL R, SRS el 38 P A B e
#, DRTEEEREMEEE T B RIP S0y, HEHE A ICMP ™ A R R
(AN ping ) HERTCHE AREE T AMT
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LR ATAE &
LL) ik (iF0CELMER . RERFE) B5RMIIZH
= AW wwwonet-sealnet, H-RERLT i S .
o MihEREHTEDGL [ The Address Resolution Protocol, ARP ).
o W T R M ERE BT ER DL { ARP with Multiple Networks 1.
o EE FHUE | EY ( Dynamic Host Configuration Protocol, DHCP ).
o [ ( Routing )

e

il

1) Figh “OPNET IT Guru Z22RRE" ( OPNET IT Guru Academic Edition ) — £ “3C
" (File ) FRPHS “"FE" ([ New ).

2) #EH “TFR" ( Project ) —+8i8 “PE" ( OK ) —# T % <your initials> _
RIP, #i&&#ar& % No_Failure — B "HE" ( OK ).

30T "BE3ES . MBERIMEE" ( Starup Wizard: Initial Topology ) #HEHEH:,
WP T "HRTIE|" ( Create Empty Scenario ) 1550 — i “F—#" (Next) —
M PSRRI ( Network Scale ) Pl b 4 BIE" ( Campus ) — ik “F—%"
(Next) 3 M — Bk “WE" (OK ),

£l i O B iR

i e S AL

1) BfE, "MSEE" ( Object Palette ) M iHEN BN T TR TAERMTA ; me
A, ecE @ETIPE. BifRE CHREE N FRESAPEET "ANRAIAER"
i internet_toolbox )

2) M “HREET A TR OERENT SR . - ethemetd_slip8_gtwy g4
H2. M- 100BaseT_LAN 3§,

s MBS CAEE, AR R e - E TR g, B
T, EReEE R T e,

3) W FE SR, 61 100BaseT L ERIA B R EERE, WHEH
Wind (fEWE Efd— “@8" ( Set Name)),

4) A “MREE" EHE, “WTF" (Save) TR,



BEA BAOABRB - o7

roerier |

FHET ethemetd shpB gtwy ¥ S LEF -4+ E TIPHRE, T4t
AEAMAABEoREASTMBED, HEEM—Tlod P BELFLSHRE TN
R Eh TP i Ay B | — A S MR A T RIP #o OSPF #0457 A & 5h Sk 4]
sEF EEdrd

Al E R meE

1) TERrih 8% router | L7l — “HEMEE" ( Edit Anributes ) B “IP RS
8" { IP Routing Parameters } 8912 0SSR, WL T 83,

Routing Table Export=COnce at End of Simulation. 3{EIERE #2815 {h BES HEAHD
S E S B OPNET (I H G 30fF .

2) di "RE" (OK), "BF" (Save) TH.

i R R E R

I} [ dsde (f CirivA R ) THRTERPEEFEN S TS ( —iEhEk, &
T e R R S R ).

2)#ECH+C i, SO SEEAHe, H OV Il WML R I T
[op -1 F

3) AN, MRS, e

4) NFRFFR, B PPP_DS3 tE kit 2.

BT PPP_DS3 #8oh 308t 4 £ 5 44.736Mbps..

HEFESLTT
By [T A 0 T i e L e e e L R
1) ETREME—] FaE, Mamaedis "HEg45itR" ( Choose

Individual Statistics ).

20 7F IR ( Choose Resulis ) 3HEHES, el F St .
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L.

nel 11

a "2 HEEIHR" ( Global Statistics ) — RIP — " & € MR ( G/ # )" ( Traffic
Sent(bit'sec) ),

b, “ & B it & " ( Global Statistics) —= RIP — "B HHR (/)" { Traffic
Received (bits'sec) L.

c. "FWaSR" ( Nodes Statistics | — "EFER" ( Router Table ) — "EHFLEH"
{ Total Number of Updates ),

1) #d “WME" (0K ), “fF" (Save) TE,

Hif#ET RIP R ( RIP raffic ) £ 54 M RIP 54 B bl ah ' S 8 iy
Hodceh RIP B4 (L) # A,

FE#T A ( Total Number of Updates | 525579 £ (0 B ch fe b 0SB 8- (B,
e —- e, WM — IRl )

BER
Blfe, TRfiIsERE B
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D)k W, MU R ( Configure Simulation ) 811,

20 18 “JSERHE" ( duration ) {FH % 10.0 4+8p,

30 g "2 BME" ( Global Attributes ) $555 . ST M

a. IP Dynamic Routing Protocol=RIP, 1 #F RIS 55 o0 Ard b i 48 i sl R Bl
R RIP H.

b. IP Interface Addressing Mode=Auto Addressed/Export, % 1P 3 0 Siak
BEHER, kT B .

c. RIP Sim Efficlency=Disabled. 8 M& - HMTMEL, RIP Bl SRET S
Beh#E ( IE IR EE R oAy L ),

4) il PR (OK), "#¥F" (Save) LR,

mﬂﬂ_wnﬁlwuﬂmlm—nﬁl&dl'

l'.ﬂ‘ Ve

Copreprmes Figuing Proloced P R
nisdace Addimaang Mods By Bodehimi o F gt ljp—
Fouiey T ik Expomimgst MoaLhiwd

m

HilET BB ( Auto Addressed ) S EFALHET, HEB PO
Bd NS IP M. SRARMERN (A B, C) Bk TR W8S e
S, ardehid 5 oW T R R A R R T B4,

S (Export) Rtk o g GgRG P fdi—4rLdF (L840
#54 <net name>-ip addresses pdf, EIFES L ZHWE R F o )

Ping taik

RS, RS ping 85, fTELH % 1OMP %R {5 B R B E A K
ICMP % R {5 B H iR Bl Brd i p W P R, B S ic R M HE
k.

1} £ "$pM" ( Sceparios ) HHisp, wHE “"HEHR" | Duplicate Scenario ), $#F1H:
&% % ICMP_Ping — #id “#E" (0K ).



70 RYESERRE

2 ) |G I F B e 2% router_1 0RS 6 55 router_4 (454 Shin 88, a8
a0 2k FE “EMELT ( Protocols | FEHL— [P — "R ( Demands } — “BolAEEY 500
Ping iftl&" ( Configure Ping Traffic on Selected Nodes ).

3y W FMER, 1 SR Pattern ) WEACE 2R EEHET ( Record Route | — 5L
i "BE" (0K ).

This cperaton will configure mechangs of ICMP Ping massages vk the foliovwang spepiicasio
r Ping Tralic Detads - : - Directon - —

Stadt Timee (S8:) TOm
Patem  —
Mame lrFﬂn [router_1

 Full Mesh

ierval [sec)
r
Packat Size (byle) 1 o e

Count (packets) =
Record Roule

i g |

E: THE S HERN— 4 Ping #8% { Pmg Parameter ) 7.5, B2, ERHE
router | g8 B rowter 4 2 04 5 —# 8 <L T ping £

Al i

P2 ( 17E No_Failure 578 50 [ & b QUEEAOBR h B R A AR h 8, R &
B, HAEROEAUEA AN E R AR T . 7 e
FERch, MR AR, AR TR A A RS T B e BTN

1) By Cirl+1 8F, iE = 8 No_Failure 8 —7E “1H#"™ ( Scenarios ) FEHPIES
“SHIHM" ( Duplicate Scenario ), ¥ Hr# & Fallure —#:34; “WE" (0K ).

2) el @i, 1197 @B ( Object Palete ) 3 EH —+ M FHRERFHE
# “THA" ( Utilities ) Fili—FEAR, ETHERPEN— “SBERE" ( Failure
Recovery ) W18, A K Failure —CH “HREE" HHEHE.



TH HAEESHN -7

3)7F “EM" ( Failure ) 38 1S “RBME" ( Edi Atributes | <RI @&
BRI/ W M ( Link Failure/Recovery Specification ) 89 2 &8 —IiF “i78@”
(rows ) WA 1 - TFEER, EW “HO0T" (rowd) BMEE.

(R 8 FE O B v B 2% router_1 1 router_3 22 [B] I nk G B 200 FRat g
4) By “WE" (0K ), "R (Save) TH.



72 AN MSTEEE

EITHR

R T R Rled am AT = e A I

1) 7 “"HR" ( Scenarios ) FR—+LFE “HEIFR" | Manage Scenarios )

2) mFERR, BEHES "SR ( Results ) F]hAT{lA R “H#" ( <collect=)
| L “EETEE ( <recollect > ).

e 1 i -_._lp-r_rll '_.'\-'-l-.'-l'lu-.:hl

1) B “RE" (OK), S 3 i, el R ILE,
4 ) Tk 3 IREBBRHITH SRS, R "X@" ( Close ).

MEER

HE LT AR L T S 2

1) #% “SEMR” ( Resuls ) $#giiid: "tk ER" { Compare Resulis | — 0 F B i
T, EFHHERG, £5 "B B TERITER" | Stacked Statistics ) 1 " EHR"
| Select Scenarios 1,

2 ) peFEpE b 2% router_1 i) “ERTEH" ( Total Number of Updates ) 8titit, ik
"BE" { Show ) HEE - “HEIEHM" ( Select Scenarios ) HEEHLY, ¥ NO_Failura
il Failure #1400 .

3) MRS RE, R MG, &8 “REAR" ( Daw
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Style ) —+ “#3L" ( Bar ).

4) SPRE AT (FEPRE MR AY O, T L4 o fiwh 1 -1 (R M P A K )
TR )

RO IP Mt

EHREROEHAFTZN, TEREYWRSPHEEOM P EIEER, FE
—F, EAHEH b, S pdht R A s rRe, A0 L 4R K ( Global
Atributes | [P 3£ SAEBESE (1P Interface Addressing Mode ), bt (s 85 H#—
.

1) fE “3f" (File) Ffp, XS “WBICH" ( Model Files ) — "RIFTHE B
#®|" ( Refresh Model Directories ). BUHF S OPNET IT Guru 398050 H 3 H-2d oo %]
RPITHE.

20 fE X" (File) FMch, ®FH “FTH" (Open) — ETHER P, KK "M
FASHRr " ( Generic Data File } — 8 <your initials>_RIP-NO_Failure-ip_addresses
it ( 15 Failure S ch @5k 6y B — 30 fF 4 & M AR ) —8idy "TRE"
{OK ).



74 - RN ERTERE

1) PR gof RSN 8. R TSP SRR 2 rouer | FEDAY [P
MuhE, A0, 5TR net 11 SEEEAER S router 1 9E O RERERY TP Mokl 2 19200001 (5.
HEFILEEATE, SETHREAFFA L SEFEONES TRESESEEED S
TR MR 192000 (0P, $#£01P SiENTREEEN “57 fEEE .

- - v
1!;;.- q,p-t .p:ﬁ- n TF kddress Tshrei mask fomecied Link

081 PS5, 08%5. 1850 c ML i, f Bt 1 =-= pai_ 11
1 18k b 1.1 FAL L LIS LN | ::: HEFTeOr . Frouler_1 «-3 net_17
=10 10 k0.4 5. 18 ML G Campis MECwOri. rouler 1 - router_3
1F11 i 192034 5. M85 ML g CaEpUs ROTeDri. router_ i 4-5 roster 7
i 12 183.0.4.8 55, 255, 155 0 mor coenecTed To any Timki.

4) fTENHEE Tl MR R, WTER, 848 odf T anfga,
EX-HR EST 4 hSEO s e k. MXERS TN IP B, FEFS
TR EEGED (9 P Hehh—2 .

LT T S U

Pmzasr T

! 152061
LT S
Lr 1R S
i 1900131 | B LT T TR
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FEE ping &

HE L F SR 2 B router | Y ping $H5 AYPE

i 4% ICMP_Ping i 8t —i%4% "B 2" ( Results ) B8~ "ITHFHARAE" ( Open
Simulation Log } —4TFEArm, 8 EEFESESE router_1 B ping BE" ( PING
REPORT for “Campus Network router 17 ] 1.

™
=
=1
n
3
T
=
=
-
ad

BETAILS:
wved  ICMP echa rmlhpm:m for a
request packer sent ©o the following node:

1P Address: 192.0.4.1
wode mame  Campus Metwork.router 1

FE

=F=u.qnm-mh

Based E1::|'IE first 1P echo t kot
&3 on ra L] reQues <
(i.e., a "?ir?- packet) sent to the -um:
node, the Following metrics wers computed:

1. mesponse Time: 0.0002% seconds

2. List of traversed 1P inverfaces;

e Address Hop Belay knda Mane
192.0.11.2 . 00000 Campus HNetwork. router _4
197.0.2.2 o, 0000% Campus Hetwork. router_31
192, 0.4.1 . 00005 Campars Mevsork. router_)
192.0.2.1 0. 0000z Campus Networi. router_1
197, 0.11.1 0, 00005 Campus Network.router_3
192,0.11.2 . 000a% Campus Network. router _4

more that the Ir addresses shown above reprasent
the address of the output interface on which the
1# datagram was routed from the corra L

w: the next node emroute To 1ts destination

EP SRR EERERREREE

EEEEBEENAT

WL F W No Failure 55 5t #1 Failure 15 8 o0 BS 5 88 router 1 (B %
-

1)t Ctried G, 3] NO_Failure by Bt— %% "853 (Results) £ — "¥THH
HB#E" { Open Simulation Log ) — W FEFR, BHERMERES G "BhS
router_1 il s M ®R" ( COMMON ROUTE TABLE for router 1) 3.

T gy Mt b
[T NGl Gaesly  COARAGK RHITE TAHLE sy din | 0
Corpas Mo ouier T Flassly  OOWAORN BOUTE TABLE seapsbsiler | | |
Cangas Mabeork i ) Flonsly  COWMON DDUTE TASLE seapihanks | | |
s Mtk gt 4 Flmsals  COWMAON BOUTE TABLE seipahaiioe | | |




Th LS R

2) A Fallure S8t 1Al T 20 B8 . F FEEL A1 B ey 37 router_1 i3 h 3
TR, (F: REYAEEMNFE, SETREAMER )L

B 88 Router 1 (NO Failure 5% ) B E

Hoeter nams: CEmpus Wetesck roetEr 1

Wt PR BOD. 0 difofd

ot TARLE CodvTSirs !

ek, dedrecs Tighrat Hank LUTL= IPterfige wame  Metric Fratotal Irmertion Ties
19F. 0. 0.4 2% P8 288 0 19.0.0.1 =0 a Diract (L]
9. 0. 1.9 55 FYE. 25 L9F.0.1.1 1%l @ oiract [ -]
192.0.2.0 2457950550 180,01 %10 3 eirect 00
192, 0. 3.0 33%, 795,255, 0 187.0.0.1 111 o ract i, (30
183, 0.4.,0 FL T L .41 L B [] Fmci . G
1%.0.%.0 R LA L ] 1890, 1.2 1 T 1P b
19, 08,0 FELNE AL pIL O T i 1 AP ;.mn
15:.0.7.0 4% ML ESS 0 L R T ril 1 RIF 5. 1000
IR G B0 E55, 250 2550 K90, 0.3 ¥l L Air .o
192, 6. 9,9 Fi% 2552550 197,0,7.7 F LD i L i 000
182, 8- 10, % 5% 2858050  J9,0.7.3 TFLD i HIF 5. 00
182, 9. 51,7 255,273, 355.0 I8E.0.2.2 IFLD I RIF 3. 000
8. 5. 410 13, 2% 2NN O LN IFL0 E ATF 5.000
192, 9. 009 ry%, 284 X9 0 FE TN Irii 2 anr r.mn
1¥. 3. 048 55, 155, 2500 A9k 0. 0.2 il 2 aLr F.po
155,58, 45,0 FEE, 385 455,80 §47.0.1.7 TFLA 3 e . ED

% B# Router_1 (Failure H#) HEHE
WU T Pl CaSgPul RECwwer b, Fouter 1

&y vleg; 00, B0 pecongds

MOuTE FABLE oMt :

Dt . bl S BT U F LIELA ] LIE ST T . Wi i P S 08 ] EiEare o T
180 00 255, 55, P80 *2.0,0- e o plrecT &,
bR I 255, PEE. FES. O ot 1 ] o birecy G, [y
180, 2.0 295 £3h E5 B IFRG ] piregy o
1%2.0. 00 23523k IV i T PL o EFEL a Direct o, e
1g2.0.4,0 I3, T¥, FA. .0 ﬁhk a oirect 0, Do
1.0, 50 A% 2%k FIN. - F LT 1 EIR s, [HEE
1870, 6.0 29%, 255, ¥R 182.0,. 1.2 EFEL L R T, DO
153 0. 7.3 AR 2. FYED 182.0.3.2 TFEL L HI® %, DR
1F.0. 8.9 45, 29%. 7359 19Z.0.3 EFll i i 1. 005
18:.0.13.0 P LWL 0l.0.1 IFil x Rir F.oae
182.0.14.0 5% 5% %50 r.o. IFil 4 g T. e
182.0.1%.0 255, 255 250 a2.4. g b £ L roas
il b.11.00 55, 155 255 az.a, iah ] z Lhed S0
182,094 IS 155 255, . o, il ¥ mIr &, W0
182.4,10,0 FiS 2% IR az. . EFlb L R TR A0
182,028, 0 Eis 0k d¥50 LO2. 0, 3 EFik a R R P30

BT HEEDO { Loopback Interface ) LR — 4+ 2 LS E P SRR+ 8 &
# 0 TCPIP it fra Ll 45,

i 1
RIP: IETF RFC2453 5 ( www.ietf.org/rfic htmi },
ICMP: ETF RFC792 8 ( www.ietf.ong/ric.html ).

%3

| i P 32 Failure #1 NO_Failure St P& 2800 RIP S BE, HaH ML,
R A A “SRIR" ( Bar ),

2, R 8 R e 2% Router! S5y 37 Router3 2 (] bl 5 R4 Mo 8 1 3 Router
T B e 2 A e



LR EEEERSH - 77

3, Gl —4 5 Failure S5 RUEF SR, #1055 Q3_Recover. 7EiX-TErimit
B, BRI 28 Router 58k i 25 Router2 2 (8] i & B 2484 7 400 BEASHT ( R
A e 2 A E O 200 B ). FERH IF Sb BT R BN B 8 Router! R e 8P iy
W A e A B . BB 4B Routert MBS, PR S5HEM
i€ NO_Failure 1 Failure S8t b ™4 s R St 1T A2

4. § Ping S A00 A0 A BE 5000 £ (48« 45 4% Ping £ 4 ( Ping Parameters )
F A A ), ETHE. EREHN Ping 1Y, FREISEA AN ICMP B
W D A ] g 7

LERE
LR R P AT S IO — P ERE Y, BRRSTATEINERLURES

iR b e p B . AR BIA SR RS AT e, RN S P A R A R T
e, 45 acheep RN Tl W E LU R L .



EiH

| Netwnrk Simulagion Experiments Manual

PID e 3 LT R
LT IR 5 05 0 o B

LWEM

A B 69 & B i T BRI ( Open Shortest Path First, OSPF ) Bk
B, IR IteERE,

LRI

FERE (7 S EMS A Sk, SR —FRE T B O W (R o BT T
i, TSR SRR W AR (1N ) R, I R e A
PR G, ERAER S B R B p o s, bR AR A e . g
A7 S AR e B AN R A, AR B A R o G A A R e )
AW, BTN AR TR P ERa R, T REEE T A e R R TR

— BN RERT AR RSN e, A TR A HM
AR R . B AR AT R e W — Dijlestra SRR IE W .

OSPF 4458 ( domain ) S5 area ), LIECESHIETTRGG 4. SRR
— I v i el A T R L R ki Y s, ARk
ERA RS T . AR T MY AN R (Bah) FER. Bk
245, OSPF it A BEHE B o 580 & R Ao mRlr R e, 208 6 i F Hah
SHACTEIR R 28 |,

CEARRP, FRRER S — T OSPF R eh EDULRY IS, . SHET RS 38 AR G
Bieh e, LB i S O o T e i 5 R

KERTHE

L1 M (it eLmss. SEAED W5 MM 333 .
O W www.net-seal.net, 8T 0 &% hE .
» #i# ( Routing 1.
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e e

Bl TE

1) Eah “OPNET IT Guru SEE" ({ OPNET IT Guru Academic Edition } — £ “3[
#" (File ) FRePEE “$" { New ).

2) #5 "TR" ( Project ) —fdi “PE" ( OK ) —#f T4 2k <your initials> _
OSPF, f5itdrE % No_Areas — #id; "SRE" (OK ).

3) {E “BEIES . GRS ( Sartup Wizard: Initial Topology | JEHEH
RS T “BIRTIHR/" ( Create Empty Scenario | 25 — By “F—#H" (Newt) —
M PSR { Network Scale) P E P iEE “BE" (Campus ) —~ 5 “T—#"
{ Next) =@ — #fids "HE" (OK L

HE R R
WHE T 5 Wi
1) B, "MBEE" ( Object Palette ) | IHHERBAF TR TIFE AT, mFE
Ak, WS BT E, & “HREET e T ACER S "EEET | routers ).
FE TR THEE Pl 8 T slipB_ghwy 255800 d 38, 76 AT | bRy
EiFLU IR S RS TR, RdLER R R RS TR, Hi.
2) fE “RAREE" A PR AR "EEMIAE" (intemet_toolbox ).
{iF] PPP_DS3 e R a7, I FEFE, ESidraanihs, CHMREE.

RouterB RauterD ReanerE Router(i Roariert]

HiET slipd gwy FEMBLFT—AETIPhEE, BAEIHERE S
Pk o, HRERASSIRA R R, TS A RIP &4 OSPF hilsh Sk o ¥ % 3
o, Helig B ke A X AEdr,

PPP_DS3 & 25 S48 H 8 £ % 44, T36Mbps.



80 - RN ERTREaE

B RS
B UL 5 — By BB Ui

R e
OROS02020

SREMITEM ARG S B, OPNET B P8R & 5 8 2 3 % ( reference

bandwidth ) iX—&8#, FEETNLRELH, tRELDT.
= A M S

£ T MBI 1 000 000Kbps.

fRn, o THEERCTHHEE S 5, SEAT ik e R R W % 200 000Kbps. M4
BRI Y MR, R R AR, WO e B A —
. IR, W RS e aERe AT

1 ) #4 Shift 6, PR RSP S A A 5 ATEEREA A L A R A BERE

2) & WL ( Protocols ) FEHL— IP — "BH" (Routing ) — "REEOGESR
8" ( Configure Interface Metric Information ).

Thia opeision vwall conliguis e spaciied Bandwiomh
| and datay on sliselscod sk niedaces

Banchacth (Kbps). rﬁm-:—
Delay (10 usecs)  [otLined

[ Appily b sbove spechicuion io subrbdsces

Apply the sbove spechcaion
1 AR connecied intedaces
@ jmertaras acioss selecied inks  —

Gencel | [ o¢ |

3148 "R (Kbps)" ( Bandwidth({Kbps) ) Slft (R % 200 000 — fm & B i
b 4kl AT O" | Interfaces across selected links ) BLELHEH R “WE"
(0K )

4) THCH R 0T R A L FAE TR, BRIE "WHE (Kbps)” ( Bandwidth
(Kbps) ) SEEY(A SN 4 100 000,



EEE FAlRERESHE - &

5) RMEFEMA 20 MEER I E L AR, HEH “HE (Kbps)” ( Bandwidth
(Kbps) ) SR E ¥ 50 000,
6) “BRIF" (Save ) TH.

AR

1) F& F Shift &, [G8Fsc8ei £ RouterA FH1E & 2 RouterC_

e “Eil” ( Protocols ) A — IP — “#R" ( Demands ) — "SR ERBK"
[ Create Traffic Demands ) —+ 91 F ¥ ifa, @& M K B =& RouterA™ ( From RouterA )
WL i8I A% "R (blue) —Hd “ER" ( Create ). BifE. HTLIFB—
wif sk, R R 2 RouteA FIRE 8% RoweC 22 (B] i 360 2K

Gl waérpton [Fecrerents 9 11l Flows

I Ermmcasnre unnss Mll?l

2) FcF Shift i, (m)d EdeRk h 2% RouterB Fi1ESh 2% RouterH.

EHE "H" (Protocols ) L IP— "#K" (Demands ) — “f R ERER"
{ Create Traffic Demands ) —i5+# “MEH## RouterB” | From RouwterB ) SLIEHRIEH — &
el "SR (red ) —Hid "#R" ( Creame ).

WAE, WTFER, W0TEIR B m i sk i ek




B2« FrRH S EEE

IV M PR . R B (View) ER-EE "REMES"
{ Demand Objects ) — 8 “FREATE" ( Hide All ).

e I S e RO bk

1) iEH "B ( Protocols ) EH— IP — “B@" (Routing ) — "REHSHHIL"
[ Configure Routing Protocols ).

2) i&th OSPF 8 SHE—BL b AY RIP S L HE— I FE PR, Wik 7
M4 BE R | Visualize Routing Domains | S 1GHE .

= Apply the sbave sedecaon 10 subinterlaces

~ Apply the above salecton I

i ﬂ.&lmrhull:lm'qhuph.dui

| " injertaces across setected finks l

3) gy “BE" (0K ),

4 ) [0 #4535 ey 28 RouterA fi1fs 4% RouterB — 2648 “thill” ( Protocols ) #E fL—
IP— "By " { Routing ) —iL# "HHEEHBHIEFABER" ( Expon Routing Table for
Selected Routers | — {E “$R7EMIA" ( Status Confirm ) #HiFHES, #idi “RE™ (0K )

5) %8 i ( Protocols ) Bifl— P — “#{it" ( Addressing ) — &8 "B &
AL IP #tt" { Auto-Assign IP Addresses ).

6) "GREE" (Save) [H.

HHWT BISE P Hhil ( Auto-Assign [P Addresses | %4 6d 1P 4o 8
il - Pk, RO PRREEERASFRFE, EFFHTFHREed IP
LR
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REME
WE, RiTrall s,
1) Bty S, #H&HR "ERGE ( Configure Simulation ) B .
20 CFEERERE " ( duration ) 505 % 10.0 Spéh.
3) iy “BE" (0K, “#¥F" (Save) TH.

& HigH

el Gy R s e, B O RN R B T — R (B ), dFE
A AT B e REAC R O T RIYENEOEE R R —-TER, B
TETESMMEEE -8R ER , 8 - TEeid, High I RouterB fIEih
% RouterH =2 (] 4% 5 k7 R A0 0 68 g .

X il i

1) 15 “tHR" ( Scenarios | SRS "FHHM" ( Duplicate Scenario ), # Hr
9 Areas — il “EBRE" (OK L

2) SR E 0.0.0.1:

a, PE{E Shift 8, il ik EBrr 2 RouterA | 2 c 3% RouterB, By 3% RouterC iy
= REERE— A “HiL" ( Protocols ) ¥ H1— OSPF — “EEEE" | Configure Arcas ) —
W FE AR, £ EEEIRM" ( Area Identifier ) (9138 % 0.0.0.1 —M# "RE"
(0K ).

h This oparson well eonlgues Aeea 10w an the dineclly

connecind idertaces for the sebected inis:

Aunn loanidar ana

cancel | | ox |

b. £ B i #3 RouterC L5 — “@MMMIE" ( Edit Anributes ) —+J@ 77 “OSPF §
#1" ( OSPF Parameter | BYE S HI— BT “EHBEO" ( Loopback Interfaces ) HIEHES
H—RF "B 0" (row 0) FRWEH T “"EFAE" (Arca 1D ) 8RS R
#70.0.0.1 =8k "WE" (0K )

Hifdm HREHEQ ( Loopback Interface ) A #Fl— 4 2 E#1 & Fafdoll 4 B &
Al TCPAP thidli# fr4n £l 15,
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3 fERER 0.00.2,

fE TR THARATEET, (080 RMOSRNEREERE, SBE TR khR
RouterF . B #% RouterG, B35 RouterH ) = SHEE W H0F 22, (Hip “EMiRio
" { Area Identifier ) # RN 0.0.0.2,

4 ) X T el feRE e, ®HF WL ( Protocols ) S H— OSPF — “Eill
ATAE" ( Visualize Areas ) —fdy “BE" (OK ), iE-MFSNED FEFNR, SE-E
MR RS ( YRR A ).

o e R EAE FFES, XERERS 0000,

s FHE R8T 84 1,

RorerB Rowtenl BonterE Routers PRouteri]

R FE iR

1) 7€ "4 B" ( Scenarios ) R T, "{#EER" | Switch to Scenario ) — K No_
Areas Bit,

2) 7 “iHM" ( Scenarios ) FEHR P “WHHER" ( Duplicate Scenarios ), #Hdy
4% Balanced —#i: “BE" (0K ),

3) fedntm st ek Shift 8, 8REH I RouterB fuk i £ RouterH,,

4) iE¥E “HL" ( Protocols ) EH— IP — “BEH" { Routing ) — “HEAS TR
" { Configure Load Balancing Options } — W {R%H T "BFMEE" ( Packet-Based )
ke, WTEATT, S “REEHR" | Sclected Routers ) SLikHH .
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5) “R¥EF" (Save) TH.

FAHRT OPNET #4085 T Hap L2060 1P 0 £F8:

BF BIF ( Destination Based ) o) & #LF4 . AL ag dr 5 5] B o 00 84 09 B7 8 B dg
Bt T HFdED,

BFHIBE ( Packet Based | 3 i F85 : MBI AMABGF-E—-SBbNE
T LS,
ETHR

e LLUF R T = R

1) iy “$HM" ( Scenarios ) % FF “WHHR" ( Manage Scenarios ).

2) Rk iR, fdy “WMEER” ( Collect Results ) HEfll. @ FEAGE,
WA “HEER" ( Results ) Pt Ay <collects,

| Sim Duration

10
19
10

3) il CE" (OK ), miT 3. BEH WA B, X A
{698 L5,

4) 3-MREiTTERE, Mid “%@" (Clse), “@W%F" (Save) TH,

WEER

NO _Areas H

| ) 3% (53] NO_Areas it .

2 ) A0 A8 B R #E 3% RouterA 15 & 25 RouterC 2 fa] ity At it WK ey Beeh - iX
B 48" ( Protocols ] #H— P — “M3K" ( Demands ) — “EREEE®NRMASER"
{ Display Routes for Configured Demands ) — 0T B Fras, BT OCGS 0y, 1 4 0 i 4%
RouterA —z£ #8325 RouterC —4F “BT" ( Display ) #ld, %5 "8" ( Yes ) — L
i """ (Close ).



a5« R ESREERE

Tt et T i Ptk = 11’nl
E'E.w j

Show Al Rouss | :h-um-|

3) TR, e EEE R S IR R

RoaterB Fouteri” ReiaierE Rauteris RauterH

4 WYL 2, Borid £ RouterB FIEE b A% RouterH 2 18] A% 5 B 7S K S B -
EAE I TR (. e kot A e A, TR B —& “E AR
#1553, ¥ RouterB-RouterA-RouterD-RouterF-RouterH 842 ).

Arpas HE
1) i5HE Areas B 8L,
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21 B2 RouterA HIES i 8% RouterC 2 el fi S R Bl . X BdinTHE

.
lluur-.-'i'E ‘
RoulerE Banitersi Rouberi]
Balanced &

1) i%# Balanced &8 .
2 ) BEih % RouterB fnig i 2F RouterH 2 i MEAS K A E e . - TRediin F

3) "&EF (Save) TH.

it — 4

OPNET OSPF #1EHH#GE . M “BHI" ( Protocols ) 34, 235 OSPF — “iligE
AE®" | Model Usage Guide 1,

OSPF: IETF RFC 2328 ( www.ietf.org/rfc.himi ),
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%3

L B A3 TRl 88, Areas 355t 11 Balanced 15 1 B7 (LSE 0 B el
Mo_Areas b It IEE AR .

2 A HE, BF=TERthe B 8% RouterA PE i Bidi . i — T2k
iy A" ( Metric ) b iR HS W
ﬂﬁ:

s AEEEATH AESAR" B, bR ERGAOEL. Tk
“2EMY P EOSUSE" (1P Interface Addressing Mode ) £ 8 % "EEE
fib / JH" ( Auto Addressed/Export ), FAFEHF R,

o TEIAAMHELY (Genetic Data File ), XM FR oG IPREEE,
EERELIH PS5 EMARE P it

3. OPNET fLiF B A EERE SRR, 1R b S R B e v M ey
f1 [ . ¥ENo_Areas & ftoh, %% B 4F RouterA o S8 BE. 71 i h 2%
RouterA dnfal it Fel ot -f- S48 ve o e st M S dn th A, it aX - 4nFhEEL Bl 3845
i Fi i b Y B R e )

HHET HEMEE ( Swb Metwork ) AAKEAREF (AR EET AR I A6

BAEe ), PPEFAREHEEMALAEE, LTELALRASREAT (RFCI98I ).

T

e AT FHBEIEMHSRSHER, F& “BR" (Edi) S bASEH, &
“HRHEEMEESH " ( Link State Database Export } $.4& ( — 4~ OSPF .48 )
EH 4 “HFRE¥ER " | Once at End of Simulation ).

o T b “IP BEOMRLEBEE" (1P Interface Addressing Mode ) 48 5 e JEiE K
H "EER/FUH" ( Avto AddressedExport ). A FeEB R o LS A
SR TP ekt ( FEHT 2008 F )

o FRAFHEFE, (M “ER" (Resulis) E£% ) HAFARE, SR8
Agciedx, Too ‘@ ( Classes ) — OSPF — LSDB_Export, # f#ta
s 18 %

4. FE{ii No_Areas 58, (il Q4_No_Area_Failure Filgit. fEfimitd, 51085
pz 8% RouterD i 2% PouterE (a]fyEE M., MG ETT 1008 LIE, B
ERERTATER, EOEE TR, s R AN o] B o B B AR SRR e E
B Eh A8 RouterA S B 32, ( WEHL4 R K 4 OSPF Sim Efficiency i b T
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{ disabled ), XA EF OSPF B FSShHRE b EEBh#. )

5. #£#5 O4_No_Area_Failure #1 No_Areas fRteh ) "SRl (1/ ¥)" ( Traffic
Sent(bits/sec) ) HEitlit (OSPF F "M EH " ( Global Statistics ) 22— ).
FafraE-rHEn N, ERERE St OSPF "R (/B
{ Traffic Sent(bits/sec) ) MUESRE, HEENLIFH.

KWHS
He B AR YR R B — SIS RS A T R R

(B A R e . R B e S T e . R ET ]S 1R BT L A RS Rl 7
PR, #a il R e B R 5 B LA A B



SN

| Hetwork Simulaton Experiments Manual

VR B
e 1 3 i

LA

A0 0 B O R (7 S RS e B () e A —— P S EE (Border Gateway
Protocol, BGP) At 4<shiiE .

LR

FE s d - R R, - TR — AR
( Autonomous System, AS ), 1 AS B —TEEL W ER (b0, 850N
BIEY— 1 AS b B —T AS HE—) 16 (FFRIN S, TSR aERCRIM. AS 3
FiapE & B ESTHE S PR L (I RIP 8538 OSPF ), 58 2 5 F] i o B
SHAL AS B e . 30 R Bl 138 B IE] e B

BGP 843 B B 5l F 38— DR 000 7 H fUR ey, X5 A R hileh B
b A, BB ALY B R T - MR R I TRk e TR
2. RN AS AR h o A WA, R ECHE SR AS AR A L.
— AS BAH —1 BGP BT A, ETE AS ZRZEERA AR

BGP M ElE EHAY AS B B — TR T LU o, S RF AT LB K i
. BGP BT AS R —S8eg, HFEmaASmmel. mE—i-BGP EF{A
] LR SR — H m iy 2 e S R R B, B S BHE H O A i SRS R R
Hi. BGP ST TCP 2 |, Mk BGP &5 AT 03 B0 H S aail

PEAZREh, RHET R 3T AS MY, RIP B 4E 0 BE A BE b i, T
BGP i k] i Bl PRl o T BR e 2Pt i e e, AR A R R AR AR A
tEM.

LRATRIES

L) it CHIEHLRISE . Bk ) 55 5 MEhY 4.2 %,
B % wwwnet-scalnet, FEIBHL T i A0
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o [P 1[4 ([P Subnets ).

EN p

BlEHTIE

1} 5&h “OPNET IT Guru $2RNM" ( OPNET IT Guru Academic Edition ) — 7§ “3C
" {File ) 3ERAPIEEE "SFR" (New L

2) is#E “TH" (Project ) —855 “WE" (OK ) —4§ T8 ir# 8 <your initials> _
BGP, #&itir# 4 No_BGP — 47 “"#E" (0K ),

3)TE "B EE . LRI ( Sartup Wizard: Initial Topology | 3HEHE,
B T ‘R PHR" ( Create Empty Scenario } 10 — @ “F—#H" ( Next) —
M TSR ( Network Scale ) Pl ii#f “fedk” ( Emerprises ) — Rk “F—#"
{ Next) Mk — @iy "RE" (0K &

£l B O W e

1) FLfE, "R EE" ( Object Palewe ) 3HEEM E0 T IE IERMES. @
BAR, Wah @R E. AKREES FRERTRE "ARAIASA"
{ internet_toolbax ).

20 M HREET A TR ICARSEmD T ES . 67 ethemetd_slips_gtwy #
Hi#E. 2~ 100BaseT_LAN Sk .

7 PHEEE" A ER LN R AR E TR, fuhi R
Hitr, Ak R.

1) WF M, R E PPP_DS3 SRE RN M aai i 3, Wi X
e (FEVWAE LAT “E" (SetName ) ),

4) 0 F B AT, f# Bl G0 E 100BaseT & B0 B B M LAN_West i £ 3 i
2% Routerl ., @i % — % 100BaseT &% BE4E 5 B 4 LAN_East i 3 #8822
Routers |-

5) kM “HREET HEE— “REF" (Seve) THE.

HiRT eothemnetd slipd giwy ¥ S A E F—- 4L TIPHAEL, ELHd 4
UERESREoh A SiraSEo, BlikEf—fdod P &8 0FSIREE N
thE# PR ERE N -,



92 - RMSTEERE

LAMN_East

BREEE

1) TEfE ik b A S gl RN A" ( Sclect Similar Nodes ) { B{R R
TEHEMBEY ) - —Bhf AT — “WERE" ( Edit Auributes ) —i£9 T4
ERFHRAEETR" ( Apply Changes to Sclected Objects ) HHRE.

2) BIT "“BGP #M" { BGP Parameters } FEHEH, Hiltirin Fidw.

i FEFn, “HEEFAEE" ( Redistribution ) — “EE#IL" ( Routing Protocols ) —
RIP — “FHARA R ERSEC" ( Redistribute w/Default ).

3) @ CIP Bl S8 | IP Routing Parameters ) BEHESH—IF T i K .



TR DREENW - v

Routing Table Export = Once at End of Simulation, i 2 8B el fssEnd, &
b B ey i ) B B H B

4) BIF “RIP $8" ( RIP Parameters ) B9 S EH— A0 Fit R

“HEAE" ( Redistribution ) — "EEEBL" ( Routing Protocols | — “HiEEE"
{ Directly Connected ) — “HEBIAEMHEETSE" ( Redistribute w/Default .

5) fidy "BE" (0K ), "@¥FE" (Save) TE.

HERT Redistribute wDelault £ hBFH -8R FE—4 a4 806
H ¥l sd,

BiFfc M
1) TEfsk LAN_West b — “SRMMEIE" ( Edit Atnbutes ) 48 “HH : X
AR S " ( Application: Supported Services } A " (AL} +@TFEFR, 0
“REP RS RS | LAN Server Name ) i ¥ % Wesl_Server 8 "FRE" ( OK L
iE: BM ( Applications } fo ik &4 ( Profiles ) @ 845 & a3bf s TP 2
2) fER R LAN_East |4d— “HRERYE" ( Edit Aitributes )
a BF CEE . SHA0EEE" ( Application: Supported Profiles ) A9 R iy
8 4T (rows) B8N 1 —BF MO (row 0) MIRNEH I "L &ENME"
[ Profile Name ) 2% %4 E-commerca Customaer,

1B (2] Applecatian ACE Tiss Configudal
i - Appicanon Dessraton Prelers
W = Aposatian Scarcn Prefereacas
P [ Appicanon Suppeed Pioblas

'ﬂ - Apphcation Jupporied Sanvces

H#Bh E CPU Background Usizaton
Hh [ECPU Aesouns Fansmilm
) EP Hos Paameters

!Iﬂ [3]IP Preceamng imcemation

| [E] LAM Bmekgraend Liskssios
D FLAN Sonver ams

il&l FMumiber of Workstatans
| i

™ &ppéy Changes o Selected Qbpects

T

b. &4 "ER. BEREEF" ( Application:Destination Preference ) M¥EIF . #2 "7
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8" (rows ) %% 1 — "FSE" ( Symbolic Name )} #H % HTTP Server —&it “3¢
BRE" (Actual Name ) —0 “$780" ( rows } 28 % 1 —7EfHiTh, 1 "B%" ( Name)
Filia ¥ % West_Server,

3)85E “ME" (OK) 3, “®TF" (Save ) T,

HElT HH. BMHEEF ( Application:Destination Preference ) &b ( £ 5 8
EAAEHFELR FHES ) FHINRIHP (LRSS LIEED I FEHEP 2
LHPRES )RR LH2 M E g,

e {5 B

BfE, ISR -2 AEaN.

1) Wy MEE, N CER{FE" ( Configure Simulation ) # (1.

20 4R “#S4ERYIE" ( duration ) 1R 10.0 S,

3) ity 2 RMIE" ( Global Attributes | §E%E, SRR T #1008 0 F B

a P Interface Addressing Mode=Auto Addressd/Export { TP 48 D18 hEEE % B 80
= R

b. IP Routing Table Export/import= Export ( IP S5 h / S AW 0% 0 ),

c. RIP Sim Efficiency=Disabled ( RIP 0 ¥4 150 0L ). mRE--MaE b
R, RIPESAE “RIP @b p e ek, {HE, BIIHE RIP 7EMS & ik
B, {AfEiLEE h A T AN e .

4) gy “RRE”T (OK), "#%F" (Save) TH,

T —— T

J e

. _ Cletal Ambass |Otgmct Mrhl-ﬂﬂ:wiiql .-..I.n.-;_.:.l provkwsg| Advasced| En_* | * | | |
| W -

[m

al

AT BEhHhik ( Auto Address ) EFEFREHET, A PR aHGERIP
Mobb, bt ® (JP A, B, C. D) ARG RSP InEER AR, SRt
T s T RS R ARG TS,



WE, DREEthiy - 95

Exportit P o A shgméthi s | — A L4+ (| L8 L5442 <pet_name>-ip_
addresses. pdf, EMEAE— S YR P L

bt LA

) ¥ER S LAN_East Ffidy, % "HERTE R { Choose Individual
Statistics } —M, “HTTP 88" ( Client HTTP ) 0 EN WP Sk ( Y/
# 1" ( Traffic Received(bytes/sec) ) Hiitlit —&dr “BE" (OK ),

2 ) TEi% BB 42 Router2 i ih 25 Routerd fUBERE b 15 dv, MO A% 328 b i
H "RERTHITR" ( Choose Individual Statistics ) 4 S 8=" ( point-to-point ) Y
RUCENH AR CE R (/)" ( Throughput(bit'sec) = ) SEiHE—M&E “RE"
(0K 1,

F o RSB L&A "Roulerd<> Router2”, & 456 #48 “Throughput(bit'sec) <—"
TR

3 ) TEIEIE R i 3 Router? 1% h 5% Routerd MoEE R | &y, MMGH SRk
“HE i8S ( Choose Individual Statistics ) — M. “ A E A" ( point-to-point ) #]
Bty Fokl (/)7 ( Throughput(bit'sec) > ) Siitg— Hdy “BE"
{OK ).

E: e EHBH LAY "Rouerd<>Router2”, & {f & &4 "Throughput(bits/
secy<--" EOt ¥,

B e O #n 1P Mbit

FE T Bl B ) BGP 20T, 6 R ol R 1 L R S e T Y 1P ok
HR. EZ—TF, 1P bt Boe i BT8P A sharmeny, mARTEE T
“IP SO A" (1P Interface Addressing Mode ), H0E{7 B 5 8 2 fteh.

1) @k BNWEEGHE S KES, AN "ERHE" ( Configure
Simulation ) @ O —#idy “IE$T" ( Run ).

2) hHSHE, $id “XH" (Close ],

3) 7 3" (File) Bk “WRXH" ( Model File ) —~ "RIFEEE
|" ( Refresh Model Directories ). 3 OPNET IT Guru S ESIRIH #, WikEm
R,

4) ¥ "X/ (File) EHA, KF TH" (Open) +ETHRAEPRE “HBHA
BU4E T # " ( Generic Data File ) —+i%4F <your initials>_BGP-No_BGP-ip_address i it
iy "HWE" (0K L



96« FFRILESEERE

B, T —T L, AT R O R EIM P kS B
FR-l BR T LRGP ESEHEN S P dobt. o, Bk Router! Bl iE
A ( Interface, IF ) 11 5] 4F Router2 #iZE4E09, SEHECIEY 1P Mkt 1920001, 40
¥ B-1 Frm, Wl —rRFEDS A CHEE. RS THREE TR R,
(B R R O R 0] R 5 R o A R i A

®6-1 HHBREHSI0TEIPEESEO

S 1 2 3 4 & &
1 IF: 12 [F: 10
P 192020 [P 192011
2 IF: 10 [F: 12 IF= 11 IF:4
P 19.m0.2 I 192010 [P 102041 [P 192031
3 IF: ¥ IF: 12 IF: 4 IF: 11
1P 192.0.4.2 [P 192.0.E.1 P 152.0.6.1 IF: 1o 710
4 IF: 10 IF: 4 IF; 12 F: 11
Ir 192.03.2 IP: 192.006.2 I 1920000 IF: 1924191
5 IF: 11 IF: 1 IF; 12 [F:-4
il L B iF: 92041 17 PSEAR T [ W2
B IF: 10 [F- 12

P92 01.2 EP 19200041

tii BGP 5%

TERiR SR ey, PR R MR T - AiE RS, RIHHERS TR 3
THERS, FIH BOP {5 5 (6 R Hiid.

1) fE 55" ( Scenarios } FEHPESE “"HMIHR" ( Duplicate Scenario ), HHfy
4% BGP_Simple — it “WE" ( OK L

2 [E] i 5 e 2% Router1 Figkch 2% Router2 ( & Shift i@, #dE]) —fif
¥ Router? B #7ifi— "SEMEE" | Edit Atributes ) — 0 “E{EAFRAEES
#" ( Apply Changes to Selected Objects | B HHHE,

1) B “IP BAA$ 8" (1P Routing Parameters ) M2 Wik, & "ABEREKE"
{ Autonomous System Number } {825 12 <84 "WE" (0K ),

4 ) ik 28 Routerd Fif i 88 Routerd TN ALSE 2 A9 3. B EVIH "BHARSR
B" | Autonomous System Number | £ 34,

5 ) % e A% RouterS #ijk i 4% Routers T AR 2 AR 3. EEM® "ARR
8" ( Autonomous System Number ) BFE % 56,

FHERBRTRHEASASEES, UREEREABREOR hFNED, EOXH



EEA DREAXMML -9

Folh (F: THFHBoTTRSARER ),

LAN Eam

6) F—#ik b E P KSR D ( B Router2 ; IF4 # IF11, Routerd : TF10 1
IF11, Routerd: IF10 FIF11, RouterS: IF10 #1IF11) &) RIP fll B8,

i AREGF AP LRGFT T—9ead, BHENTRESWEHSE R
LESC

7) TEEE 48 Router2 |5+ “IRIRMIE" ( Edit Auributes ) —BF “IPERHE
84" (1P Routing Paramcters ) B9ZWEH B “WOMR" ( Interface Information )
MERERBF "B4T" (rowd) HEREH H 5 "BEHIE" ( Routing
Protocol(s) ) M4E— 0 FEFZR, # AP “E%" ( Disable ) —~Md; “WE" (0K )
.

B it Arrtase

* i
1L

|""|li'ﬂl-
ek
[N T

daaeeseass |
|
£
:

| Satrad Mask
[ G oty Sohimiaes i

| Fvwtrs) Frotor sk
| W ey




98« RV RS RS RE

Bl WA SEARREMLEMABEOEN W 7 ( BITEER 6 5| rEL
M- D ),

9) “@F" (Save) TR

Al BGP 4iEBEER

R EETT BGP_ Simple 800 . r#El R EATa. oM A
(] i A ] T 9 2E T T B el B, LRI A 0] R B e e L 0 B R ) R i
i, MR b e SRR 2 B S e T BGP B R B2 Bon TH ST
BGP il M h BB, BRMMPROMENAREESSEEL. MR
R AF . PUITELTF AR,

TEME AR LG g — "W MME" ( Edit Anributes ) — % 77 “BGP £ 87 ( BGP
Parameters | BB EH—RTF "HEME" | Neighbor Information } IE KK —E
Bt #% Router! FIRk s 2 Routers () “T8" (rows ) BEEW L1, 3 FHEEH
. R {7 (rows) IR¥ENS 3 AR 82, HETEMHITREERY “IP
A" (1P Address ), "IEEBERE” ( Remote AS ) 1 “EFIES" ( Update Source }
MR,

E: AP RMEEHES S A B-1 PR EAEMITE,

®B2 HERORAEEAR

BGP M= HEHE
=gt fTo iT1 iT2

B 1 IP Address: 192.0.5.1

Fempie AS- 12

Update Source: Loophack
Hm‘ﬂ 1P Addresse 192042 1P Address: 192012 1P A ddress: 192021

Hemoee Ak: 34 Remoez AR 34 Remose AS: (2

Update Soamee: Mol Lised Update Soaarce: Mot Lised Lindate Scurce: Loopback
EEEa 1P Addresz: 192041 I Adidress: 182072 P Address: 19201000

Remose A5: 12 Remose AR 36 Remie A% 314

Update Soance: Mot Used Updste Soarce: Not Used Ulpdste Source: Laopback
BEe [P Address; 19205, [ Address: 192092 IF Address: 192081

Remote A5: 12 Remie AS: 56 Remnlc AS5: 14

Update Seunce: Mot Used Uipidatis Seurce: Mot Used Ulpatate Source: Locpack
EHEES I Address: 192.0.7.1 [P Address: 1920051 1P Auddress: 192.0.04,1

Remoie A5 34 Reomnie AS: 34 Remote A5 56

Updabe Source: Mot Lsad Uipdate Source: Mot Lsed Upsdage Source: Loaphack
e IP Address: 192.0.12.1

Bemuote AS: 36

Update Sourve: Loophack
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AT IBPG AN & BGP, £l Aild, BGPESLE TR~ A%
iy @A 8 L, & BOP & T A —A 4§ [BPG SEHEHELY, L TAR
MR IBPG ST S Fa A B dd S, ST HRES L —8 i B8 mk,
HF—4BPGATARSE— - 0#& R Té it BPG £ 5 AHE—4 IBPG ik

EBGP & #4 BGP,

IP Address if % &g L 406 e 1P sk, 5 6 i o il 8]k 5 458 1P shakah A7
Wad, T IBPG #dEmE, s M e wsndh ok, T EBPG kM T,
AR A — e A P T kb

Remote AS IR £ TaEe QS RS,

8 F RAEiG = BGP

BGP fiFl R T WA e, AT # A T Th AR e Al Ak et & Rower2, #0058
[ £ AR B B R R R

1) §f¢ T 7F BGP_Simple b, ¥ “{HR" ( Scenarios | F ks WM
H®" | Duplicate Scenario ), %3y ¥ % BGP_Policy % “WWE" (0K ).

2) ik ERouwter2 F fi i — "W M " ( Edit Atributes } — & IF “IP B
B & 8" (P Routing Parameter ) @ E W H B "B MMER" | Route Map
Configuration ) FIEWERE—I0 T EFR, #EEHE.

1] et s o o B 0 R BE R 3 AS 58" ( route to AS 56 ) 105 SR SRR B 10,
(i @FWEA99, EA2 100 5B iMnfdatdernenzg, )




100 = Fr Iy e ke

e R ST D A e R e 0 55 4 R P 2% Router2 RS i 3% Router3 B &
B, BB AE:, MESd 2 Router2 ] AS 56 09 HTHEH 08 %38 1t e el 28 Routerd,

3) fERSh 4% Router2 | f5d— “ERMME" ( Edit Atributes ) B "BGP S8
( BGP Parameters ) A4 2 ISR —RHF “HEER" ( Neighbor Information ) &3 i 54—
[ FF 47 Bk 3% Router3 £ 01 TP M bk 77 ( ER THRAE “BO4TF" (row 0) — B
"B MBE" ( Routing Policies ) M2 &N~ FEFR, SRR,

4) By “WE" (0K, “#%F" (Save ) T#,

E{THR

BELV T M whEST 3 MERAOGR:

1) fiily “iRM" ( Scenarios ) SR "EHEHMR" ( Manage Scenarios ).

2) dE 3R "ERT ( Results ) FPay(fal ¥ <collect= ( & # <recollect> ),
5T B AT e




ER) REES - 10

3) Bl "WET (OK), ET 3.
4) 3 MEMEGETTERER, “%KH” ( Close) Si—T{FH— “"BF" (Save) TH.

MBS R

i EE RN AT

1 } %7 No_BGP 55t R h 8 Router2 (& #1145

G+l — "ER" (Resulis ) R — “FTHFHAR B E" ( Open Simulation
Log ) —0 FHEbram, RBHZERARKER —8iRH 2 Router2 gy “HiliEER
%" { COMMON ROUTE TABLE ),

Caingory  Messope
- Enpspsise Nebeirk Ao Reaus  COMBON ROUTE TABLE ssapshotfor | [
Enigeprine Hotwork Fouie? Besuls  COMUON BOUTE TABLE sapshedfor | |
Entigpass Notwors Aoulnd Resuls  COMMON ROUTE TASLE mapshatfor | )
Enlepsss Mook Aouad Riguts  COMBONRCUTE TASLE ssapehoiforc | ()
Erimpese Molsord Fiovier Hesulls  CORMMON BOUTE TADLE ssapshoifor | (]

Enimrpons Nelwo Foutarti Fesula  OO8AON ROUTE TASLE mrapshalior | [ )

FeEt i

2 fEFEN, fd Cir+2 @&, % BGP_Simple BT E £, Flkmi
tg P 2% Router2 AYRRe TaVIR--M S (5. Y AATSRE, SE TR
BrEE4b ),

No_BGP 1##& P i H #§ Router2 MM %

DesL, Address submet mask WRXT HOp invarface same marric erotocal
152.0.3.0 295.295.235.0 152.8. 5.1 IF4 g piredt
187.0.1.,0 29%.25%. 25450 192.0.1.2 IFLD o Direct
197.0.4.0 255 25%.255.0 192.0.4.1 IF11 o Direct
192.0.5.0 235. 255 25%.0 192.0. 5.1 Lonpback o Direct
192. 0. 6.0 255255, 255.0 192.0, 0.2 TIF4 1 EBIP
192. 0. 5.0 295 F55.255.0 192.0.3. % IFd 1 RIP
182.0.10.0 255,255, 255.0 192.0. 3.2 IF4 1 RIF |
192, 0. 0.0 255255, 258, 0 192, 0.1.1 IFlD 1 HIF
192.0.2.0 255 735 255.0 182.0.1.1 IF10 1 RIF
182.0.7.0 255 255,255, 0 162 0.4, 2 TF11 1 ATR
192.0.8.0 255.255.235.0 183 04,2 IFlL 1 nLe
192, 0.11.0 255,255, 25%.0 192.0. 3.2 T 2 RIP
182, 0.17.0 755 255.755.0 192.0.1.7 Ed F RTP
182.0.13%.0 255.255.255.0 182.0.3.2 IFd 3 prp
192_0.14.0 255, 2%5. 2550 1920, 3.2 TFd ] gre
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BGP_Simple 17 & & & Router?2 fi B #E

mE rmar

Desl. Address Eubnet Mask
152.0.1.0 255, 29%. 119.0
192 0. % & 5%, 255, 2%%.0
182.0.3.0 255,255, 255.0
192, 0.4, 0 2% d 0 2330
192, 0.0, & 55255 255D
192, 0.32. 0 255,255, 255.0
192.0.10.0 25%. 255, Fi%.0
152, 0.6.0 255,255, 25%.0
192. 0, 8.0 $5% 25%.25%.0
192.0.8.0 25%. 25%, 55.0
192.0.7.0 2%%.25%.2%%.0
192. 0. 00.0 25%. 35%. 7550
182.0.12.0 25%.259%.255.0
192, 0.13%.0 J9%. 255, 2%%.0
192, 0,14.0 #5%. 35%. 3550

11 76 “"E®R" ( Resulis ) Fip i “tEBHESR" | Compare Resulis ).

SEESREEREEREEEE
ﬁﬂﬂnﬂ-ﬂﬂ_ﬂ:ﬂ?ﬂﬂ?ﬂp
Ml Pl Pl Pl Pl ot gl (ol P e e ookt et Bl

i e ks e i ke o o ek ot et
o T
i BB @ B @ W k@ 4 B WA B

ko
ad

Interface Nasn

IFL
L naplark
IFd
IFE1
IFLD
TFLD
IF4
IF11
1F11
TF11
IFll
IFil
IFLL
IFll
1E1l

[=T-F-T-REL - T -8R ol -

CEELR LR

2) wFEMR, 7 "HERHER" ( Compare Results ) 3H5HEP G F R FAusg
fr, 3 REEIREE" (Asls) b “BEES" (time average ).

LB S

Riamalty (anermiec 1613 36 Dt 35 2090

e

Tralic Aacunsed Syeafie o6

Rlorte? <-= Rt {1
o proenl

Ll muowghpu i)
—Sl Flocsd & Roswd [{]
[l possiopast

Broughpis (Eeafwec) s

&

] [Auscanmies =]

. [ Crvartaid Staksics

l-ﬂl IR —

e |

At

L))

_ G|

1) ERHER TR RN . FEM LAN_East fp iy "HKHR" ( Traffic
Received ), B5 25 Router2 ‘55t i Routerd > a4 “SHR"™ ( Throughput ),
B el 1% Router2 5k 2% Routerd 2> G5B PAY "HFHR™ ( Throughput ). S5HLEMF

P



BRI BRMAEEE - 10

B Mo_=GF
W EGFE_Smpd
= BGP_Policy
v iremingga [0 Chied HEp Tiale Focensd [Bpbee e [
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Ht— %
BGP-4: TETF RFC 1771 { www.ietf.org/rfc.himl ).
BE5 R0 BGP [ l: TETF RFC 1772 ( www.ietf.orgirfc.tml ).
BGP-4 PMLAMT . TETF RFC 1774 { www.ietf.org/rfc_html ).

%3

1, 41 T 8 rh i 2% Routers 48] BGP Byl = fi#0= 5 08k %, FFafimel
vig

2. 4 Btk 2 Router? 585 25 Routerd . #5138 Router2 58 3 Routerd 2=
(e e e B o B A a4 . B Il Rt o A e

3. #i{lf BGP_Simple R, M#E —#iHHK BGP_OSPF_RIP, {EiXf-#Himt,
J8 AS 56 posbrapE i B RIP BUAk OSPF. aEfTivi R, #9% M 3% Routers
hE R RS, R Ll AR

KL E

HeS SRR b O A A R . RS A SRR R
(U B e ek LA . BRI R T TR, R S TR S R
L, A B FE AT 5 A L R B
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Merwork Simulation Experiments Manuaal

B ah ey
AT R B TR Rk Y

LEEHM

A S B 0 TOEE e P P B S R T . AP B S TOP $HBEr™ 4 AU
W B Ah, ASIR R T E R B ( Request To Send, RTS ) ®if0 iy 4
£ ( Clear To Send, CTS) WifeRE o0k o Jof v ey 0 2l HE BT w0 2 00 PRI

SCEREE

IEEE B02.11 fREQ0E R > — B R4 B ek MM ( Wireless Local Area Networks,
WLAN ) sh S#ahiif L iRE, Hahnisl EEEah ot B e R T . 1EEE
802,11 & MAC FEPAEH THEMEHEmS E0ME, EhdsitMEamE
BRAEENY. SR, WLAN 8988 57 S8 2 1 87 0 0 i 2 4R 100 TCP SRR D
WA R ¥R, M, TCP HEEE AN SENTNELNE, TRER
“Feikl MRS O BRERZE. TOP MEEN LT MW M EER
FEEI O S B S E R AT R Y R

7R EME T, IEEE 802.11 670 RTS #1 CTS ¥k —Hw b shs, fEHBal T
B WLAN &, RTS 1 CTS o THEse RS ISR 24 F . 78 Bk FuR o 2 E45 8
RTS #1 CTS S8 &5 IR VA0 T b (8 B iR . 7F RTS/CTS MEEMEd MM Me T
FERE T Al RTS/CTS WP ab ik el i {5812 % A O e RS A0 i ( Network Allocation
Vector, NAV ), dliafilh s giel Wi R ey e, (079 0L CTS @ifey T4 54 M
WG FESIRE T, FEREETE NAY Frfhas e EE AR T, it
S HsE. BEREAE RTS/CTS Wi, B vrEton r THm e, HE, nfEN
—AR, (UG R {E el ] RTS/CTS.

e Eh, BiTESUME S THEISMES Ha) XL LAN BT H. TIEe
WHEFT FTP NE A0 fF E 6B 3. BAESTIY St FTe S50 TCP i
HEPERERT A R, LU ANGTREFH RTS/CTS MR 4628 LAN thit B aheE rr g i
Pl )
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SR RTAES

Lo M (iHWaLEs.: S8 FE) B siRal 44 9.
B % wwwonet-seal.net, IR F a4 shm .

o 08 A F ofose B8 4 Y & B ) ( Wireless Network and Multiple Access
with Collision Avoidance ),

e

PR TR

|} Eah "OPNET IT Guru 22R" ({ OPNET IT Guru Academic Edition ) — #F “X
5" ( File ) BERPHE "SR (New ),

2) #F "TE" ( Project ) —fdi “RE" ( OK ) —df TR E & <your inltials> _
MobileWLAN, 3 it & % Mobile_noRTSCTS — i “BNE" ( 0K ),

1) 7 "BEE%: MR EIMEN" ( Startup Wizard: Initial Topology ) AFEHED
R RAF T “PIRTIER” ( Create Empty Scenario ) 45 — 8l “F—&F" ( Next ) —
B, “FIHRE" ( Network Scale ) # i ¥ “"HE" ( Campus) — $3 “TF—#"
(Next) —BR{F “KA" (Size) B804 “HBR" (Kilometer ), % “XHEE" (X
Span) &2, “YJEM" (Y Span) &1 — g “F—#" (Next) Mk — B “WE"
( OK },

SRR B MR
A

1) B7E, “"TREE" ( Object Palette ) T EEHERGEN F THE THEKMTE. o
R, WRGaEREITHAE. & "WREE" B TFRERPESE "THREEHR"
{ wircless_lan ).

)N HeEE LR TETHAEEM TS . "ERERERE" ( Application
Config ), " & MM AW " ( Profile Config ), - wian_wkstn{mob) T_ & & &1 — 4
wian_server (mob) [ %5,

fE “TREE" Eedeid @ e e LlE e R 2 B E TR — e U R
FRG AR EER G, i,

3) "%=H" ( Close ) [#i-

4) FERR, MRS EESS.
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Applcabiors  Praliles

1L

11

Ehh BIRTHRAR - 107

S #lat FEPAGRE « fy A9, e TR R AR
Hehn o (et . FEnh il AR MY (| Advanced Edit Attributes | —+
S “x S4R" (x position ) 1 "y 24E" (v position ) B,

& ¥ ¥

Chant A 135 05
FTP_Sarve: 1.5 05
Chant & .78 0

REuEERF

| ) % “BEA" { Applications } 78 Edidi— “SREME" ( Edit Auributes )

dFi

“EAEX" { Application Definitions } Ji1% . 2 “fT8" (rows ) S5 1 <R EHiT—

i s & FTP_Application,,

B " ( Description ) BRIESH—I FEER, S8 FTP T ( fEE8 R
I ERd, WEEH HERR{E" ( Special Valee ) ¥R “FER" ( Not Used ) ).

L1 2 e
Cammand b Gy Total

1 gﬂmﬂmﬂ fsnconds) ||x|ml:|1l (360G

— Nk [ E000000

Files S e [lyien)
Symbobs Sencar Mams
Type el Servica

REYP Faramaiens
Back End Cuscen Applicaion

hLe e

FTP Gerved

Beat Efort i)
L]
Pl Ligiaac]

concel || @
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2) Bl “RET (0K ) M, “HF" (Save) THE.

HERT Command Mix(GevTotal) %023 T & 100%, &8 H 6 FTP &6
AAE PRI PREES,

ALk R

15 "SRR ( Profiles ) Wai L&dr— “HMSEME" ( Edit Auributes ) —EH “dk
ERNERR" | Profile Configuration } [, 2 “§78" (rows ) &% % 1 -0 FER A,
W WO (row0) A9 Har s R "BE™ (0K L

= Duration {see ondy
[EIRepeatabibly

L AR S B3R AN E Pk R

| ) fEMR 428 FTP_Server 1 &l 45— “#REML" ( Edit Anributes ).

a i “RRERRHE" ( Server Address ) BHE—HETMNEER % FTP_Server.

b M : ZE¥HMESE" ( Application ; Supported Services | —f "{TH#"
(rows ) HEH % 18 “BF" ( Name ) T} FTP_Application —#3 “ME" (0K )
P
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2 ) [Flid ke s i i ClientA 3 ClientB —E P {E—% 8 Ehdi— “R38
MAE" ( Edit Atributes | —i% “FEERTFHRAEREMS" ( Apply Changes 1o Selected
Objects | 8 1EHE,

a JEFF CEIFE . ERERLEIMET ( Application : Supported Profile ) i)
“ITET (rows ) BEECE 1 L b EIMEEE" ( Profile Name ) 138 & FTP_Profile,

b FAREH EH: BRHEE ( Application: Destination Preferences )
i CATE (rows) EBEE A1 =/ S A" ( Symbolic Name ) 3§ & FTP
Server —fH% "CEREM" (Actal Name) 8 “§TE" { rows ) 189 & 1 e Brird,
WTFBATE, 8 "B (Name ) #2805 FTP_Server ik “WE" (0K ),

1) ¥E % P o ClientA | 45— "5 88 B " ( Edit Auributes ) — 1 “ $h 3™
{ wajectory ) ML 4 trajectory 1 —Hd; “WE" (OK ).
) TERTHEEPSER el EEnELHL, &9 "NRNE"
( Edit trajectory ) —7F "SRESIEEE" ( Edit Trajectory Information | $HEHES, HEH0#E
fir45 2 <your initials>_left_ trajectory — i “P8E" (OK ).
30 M “HRIRT (Edit) e, iR4E CEIEM ( Preferences ), b "B ER"
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( mod_dirs ) MtE(E. Fl&PHE—F HIIER <your initials>_left_ trajectory.tr 2 {F{#47
By AERHEN—F O (nic P ) mEiE . T RBRRER RS
R Tk oy e

Wermion 2

Fmilisn Faled Eilo@erein

aliivads Falei Hetsis

CoODALANDE HEChl] IelaTive

Aliilude Beilod: afadlels

ducala: Exqplars Uniied Stales. 1252

Cfoardipabts Coust: B

B X Pomliion ¥ Foatitcn Altztude Fravarae Tims Wait Tims

o g g0 o Dhiwd . 00 JOhie . Nbs
-3, Th ] "] DEORId, Ul Liniml . ks
-3 . Th - i [milE ot 1] T TN
) i mhTTE L . i, s
1] ] .0 = EOeI_ Il pOhimid . 0l
(1] et ] ;0 o mmIT, S ek Oy

4 ) fE% Pt ClientA |dyi— "SBMYE" ( Edit Atributes ) —37 “ShiEE" M4k
1 &7 <your initials>_left_ trajectory — iy “BRIE" ( OK 1.
5) R IES THE 8. il b, S8 "RBHE" ( Edit rajectory ).

Fh L2 Lhia 1.0 15 123 1.3

488

6 fF “SARMEMER" | Edit Trajectory Information ) IFESHEN ., BRBYERGEES T
B i B TR AL




EHL WahEEEE - 11

e fid ik E P ClientA £ 478 2 545 F 838, P8 CliemA £ X=05
BRER R 1 8P, X=0.25 6H4 5T 20 45,

7) iy "HET (OK ) B, CRIET (Save) TH.

HEET U (wajectory ) BAL3EE T — 4 ASCH 3040 £, ST taion T
EF Rt S LSt miiE,

ER{TR

e, IROTE/RE =50 fa8.

| ) Bk wdEl, (1R “ECE{FE " ( Configure Simulation ) #7107,

2040 SRR A" ( duration ) iR 10.0 9%,

IR “HFT (Seed) MEESH W 256

4) i “RE" (OK), “@#F" (Save) TH,

HHET HWF (Seed) EHAGAMAEEXBEMEMGEHR, EHEIE
% 128,

EESITR

FEAT T b T R e B WLAN (9FERE.

1) ETE THERME -G d, MMM ERDERE “RETESTR"
{ Choose Individual Statistics J.

2) 7 EEHR" (Choose Resulis ) I HE o, WIT "W AH i R" ( Node
Statistics ) #IZBCEEH—RELLF 3 PEiHR

a “TCPiE$" ( TCP Connection ) F & “HEW O XA (FH )" ( Congestion
Window Size(bytes) 1,

b "TCPEEHE" ( TCP Connection ) F & "M KR ( £V " ( Traffic Received
(bytes) ).

e "FCERMEM" ( Wircless Lan ) TA9 “f%% (G/ 807 ( Load(bits/sec) 1.

3) & "HEWOX D (FEW ) ( Congestion Window Size(bytes) ) #1H 0t L+
i~ “RWU MW" ( Change Collection Mode ) —fERTIGHED . i “HR"
{ Advanced ) —nF R, M FHqd “HIEE" ( Capture Mode ) {90 % AR
HE" Call values ) —41id; “BE" (OK L.

40 KRR (P Traffic Recoived{bytes) ) Seibk B4 &5 "WE
WM #5E" ( Change Collection Mode ) —{EAiEHES, M4 “B4R" ( Advanced ) —4F
FRRar, MR iR R ( Capture Mode ) 8 % “FrA{E" ( all values )
fil; “WRE" (0K ),
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r;ulm.ll = | vl

Busthisl rrride |-—-a- ViR ;_I
W
P

5 Hah “BEE" (OK) Bk, “BF" (Save ) TR

Ehias

Fefr 1 # R, B9 RTS/CTS Wia R e s diay e

1} B “IHR” ( Scenarios ) AP “HHEHR" ( Duplicate Scenario ), HH4r
# 'y Mobile_RTSCTS —#id; “WE" (0K ).

2) [ R i CllemA, 1R % 2E FTP_Server. % 1 in ClientB — 7 HoP (T

-fE b "R Edit Atributes ) i “TLHERTFHRERENR"

| Apply Changes to Selected Objects | 5%, W FHE.

) RF CREREREM " ( Wireless LAN Parameters | Ji #5092 &5 —1E
“RATS MB{E (FW)" ( Ris Threshold{bytes) ) M4Ei%® Y 256,

4) iy "HE" (0K ), “@F" (Save) T,
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BT

LU F A RE ST TS R

1) B "M ( Scenarios ) ¥H % “EWIHR" ( Manage Scenarios L

2) g -t EA T, B MR | Collect Results ) fi#. T A
e, TRAHE “EESRT ( Results ) #oHi{fia b <collects

! Mobile_noRTSCTS  saved  ccolers B0 e
paved  coollech L] Tl :J

3) B "RE" (OK), FGETe-mip i, wEir e, =
ALK o B Lo
4) M- EETREER, "XA" (Close) {7H, “&FF" (Save) TH#.

WEmiER

B THEERFMTER (F: SRR TRSBHA LRI T EEFRLLIYFRE
ARt E 4L ),

| ) % “HER" ( Result ) FRPAF “HEER" ( Compare Results )

2) WFEMFE, M “TCPiER” ( TCP Connection ) 52 B &5 # o % Bl % 8% FTP_
Server 4% “HEROXD (FH)" { Congestion Window Size(bytes)<Conn 1--- ) St

3) il “BR" (Show ) fEH, fEEERP B R E R
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A ) BT LU SR ek T K ) A

a.FTP Server — TCP Connection — Congastion Window Size{bytesj<Conn 2+
b.ClientA — Wireless LAN - Load(bits/sac).

¢.ClientB — Wiralass LAN — Load(bits/sac)

SEHEIN T A

i
FECIE | I b, raFTTECTS
':"""'""""-".' 1 Cyani_Fipte,_Closith o W00 B Aevansberr Carm T ] Pt 000 Caspn Pbissnch (el s 401

i M bl WISLES
LIMIPHF-:-:JI'- + Largin_Fiesnk_Clares Poe VIE W depida Car [ g P 00 - 5 Dol Dl Pon T
TP Corrsatzn Corpaviien
TF0

TR

B Makss ISCTS
Iy g Losd Ry e

5)EEE “HEER" ( Compare Results) & i # — B 7F F P 3 ClientA 1)
“TCP# 8" ( TCP Connection ) B BB 5 — 3 "W KR (F ¥ )" ( Taffic
Received(bytes) ) i1t i F BT m, 248 “HBERM" (sample sum ) {8 “GR#
8" (Asls ) —H “BR" ( Show ).

6 ) B M ClientB gy “HlFER (Y ( Traffic Received(bytes) ) SEi{ht B
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b 58,
7) SR T .

B Eolds RTECTE
i s w7 OF Cormscran Tl Meosyed B i

i il

ANSIIEEE #5 M 802010, 1999 KT G &8 LAN 4+ B i (M) £ i ( Medium Access
Control, MAC )} #ifi#l/2 ( Physical Layer, PHY ) #lk.

{ESFrdm L. IETF RFC 793 ( wwwiieft.org'rfc.html ),

%3]
| SRR ( Load ) FHREER O X ( Congestion Window Size ) 0] 23 5 % /i
ClientA fyfeahit o,
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2. M RTS/CTS il B8 0 BAd i A, P4r4F RTS/CTS S [aR e 4
gk 2

3SR ER « R RTSCTS i, [R¥%-48 5% Pk ClientA (9 FTP &5
e ki, TS H P ClientB ) &iGe - . B—NWl, Y RTS/ICTS
i, HESSETEPRY FTP S LT 2. BERE.

4, 78 - B 8 b FTP 5 Bl 49 i B Command Mix(GevTotal) & 1% {f % 0%, 8 {#
Mobile_noRTSCTS 4 #, {0l §F &% # twoMobiles_noRTSCTS, #{# Mobile_
RTSCTS &y #t, i S — -3 & £ twoMobiles_RTSCTS. i M- 8iis &
W, SRR %8 FTP _Server f /M eE, EFE "HUE" ( wajectory ) IR1E % <your
initials=_left_trajectory, EFfTATH MO0, H E 88 78 30 8 b i i —
B, &f CfAEE (L/#)" Load(bits'sec). "MEE O XM (FEW )" ( Congestion
Window Size(bytes) ) #1 "B (FV)" ( Traffic Received (bytes) ) SEiHHHEN
e, b, AERREE IS ST BT RER REm

LERE
AR F I & — T ERIRS . TRMENEAHY NERURES

(B RrP A M. MHEBM LRSI, PR EN SRR SR AT
R, dEhER BT N L RS
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Hetwark Simalation Expermments Manaal

(k3 TE L PN
RIS T 1 B T R 25

st =)

A H e R e i 8 ( Transmussion Control Protocol, TCP ) B4H%E
A, fxRpRdTREEREMICENE, daii S RIESTER
siEed

T

[ ) TOP By W LA ) {0 3 T B 0O A M i 3 e o B
HLE], L e Ry 0 e N e I 1] P i i o SR ik A PR Bk At
TCP S B 1 R RE ] A A A B O, L]l i T8 37 TCP 230 S it 38 e By
1k e Ty R i R A

TCP A3l oy B4 AL . iy Iagtk 7 M PR AT AT EE AL, LU i DR S
W ERRE L M P AR, EAR T TCP AR — 1 1 S D ARE
Bfit, BEHEE R O R FEERT A e R FoR . TOP BER—F ik,
ek E" MHLE . PRSI E A BT, TCP BUEAMEER O, YRR TRE
B, TCP SEMAFIRES] O, TCP {0 . 5 25 B, 390
R O R F A — 4, EEE S TCP R AR "Rk g
B, 3E 2 O 84 f R R R A ) (TCP K ¥R B ( Maximum
Segment Size, MSS)). B MR NThHHOE R SRR 00 Hp iR ar, B
R RS O — TR e o, BEEUE TP SR ELRe ik,

TCP {EAl —SF R R Eha0HLN . £ TOP S48 13 Shod thl s 1 mifl W O A9 K
Ay EREEEETHESE AR RN . &5, TCP 8RRt e bk
% ( fast retransmit and fast recovery ) BHLE ., HRIERER—RE =05k, EREEE
AL BT IS AETT te e w1 B AR R A TG -

(EA s Rep, PRI RIER—-MEE, Ll TCP Bl fi 5 Fham ) in 0y fE S B, #oHE Rt
AL T o R AT S -
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LEHIRES
L) ke CirPeaLmss. REcirik) 85 ey s2 .
B il www.net-seal.net, F3HF G0 shim .
& TCP 8 { TCP Connections ),
o TCP EIFE A { TCP Multiplexing 1.
o TCPEpEFIFFF { TCP Buffering and Sequencing -
o HM SRR { User Datagram Protocol(LIDP) ).

LRI R
IR

L} KiE) “OPNET IT Guru K" ( OPNET IT Guru Academic Edition ) —{F "X
#" (File ) FERep ik “$FR" ( New L

2) kH "I ( Project) —Wid “WIE" (OK ) —f TEa# % <your initials> _
TCP, ¥4 Btdrs % No_Drop —fih “HE" (0K ).

1) 7F “BEES: MM RIEENT | Startup Wizard: Initial Topology | ATi&HEp,
HifEiEsE T AR TINE" ( Create Empty Scenario | @50y “TF—%HF" ( Next ) —+H
“FRER AR | Network Scale ) Fl#o b i "MHEPEE" | Choose From Maps ) —$3
“F—#" [ Next) +MMEFIE iR “RE" (USA) -8 "F—#F" (Next) FK—
i “ME" (0K ),

B R R

Mg Mk

| ) BEE, "HSEE" ( Object Palette ) AHFEMEN F LB THEEKMRLE. 3
PR, Windeid, THE. & "HREE" HTRESSES BREIAET
{ mtermet_toolbox ).

20 M “HREET A TETHEREND TSR, "HAER" | Application Config |,
"k A E" ( Profile Config ), —~ip32_Cloud F1#-1~ “FM" ( subnets ).

 THREET FadieamE L En R B ERE TR, Ry, e
B—Hili. FFiEfEEETNE,

3) “Z=H” ( Close ) [

4) WFAERE, "HeE" ( Rename ) HMATIE,

5) “HRTE" (Save) TH#.
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HEWT p32 Cloud ¥ 2 MAULL -4 P =, EEH S 32 T 8EMH
RS @SN o, Sk o T P AEEE,. Mo PEESS
BEENSEeER i —rdrkddo, RIPAE OSPF TH & A ks A
HiEIPEHS e, F—HaBAGFSRESRY, HIPEEE— 1 E e
B Ateig s, stElEL Y AR A MIEEEER ( Packet Latency | fE

Lok fi]

1) ¥ “HR" ( Applications ) T35 Efidi— “SREBMEE" [ Edit Attributes ) —R&JF
“EHREMX" ( Application Definitions ) M¥E, & T8 (rows ) B85 1 R FHT—
BT 5 FTP_Application,,

A “$8E" ( Description ) EREE— TN xR, %8 FTP {7 ( o8B0
Bend, WEHM CHERE" ( Special Value ) % “FMEM” ( Not Used ),
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2) i "WE" (OK ) MK, "RF" (Save) TH.
B S5 AR

£ “deEHBE" ( Profiles ) 31 Fdidi— “IRSRMAE" ( Edit Avributes ) B H “dk
EREER" | Profile Configuration ) %, 48 “f78" (rows) i8] 341,
i E AR, i %0 (row0) UME—RE “AE" (0K )

O O

B FE AR T West

1) EFET M West 130, HME—TETHEK, B0 ARTIEEe.

2) 107 "MHEMEE" 8, SEE FREERPESET "B IRE" ( intemet_toolbox )

3) AR THEEEDD Fod . — 40 & S 2 ethernet_Server, —-B&e 2§
ethemetd_slip8_gtwy, H— -l 100BasaT BEEHEE T HEEEE— “XMA" ( Close )
EE— TR, “HSE" ( Rename ) 38

'

Server West Rouier_West
4) TriR %28 Server_West i i Fhdi— "SREME" ( Edit Atributes )
a SAEt “ELA . SEHEOARSE" ( Application : Supperted Services ) <+l “fTHL" ( rows )
B 1 0 B (Name ) E % FTP_Apphcation 4k “RE" [ OK },
b #4E “IREBHE" | Server Address ) i £ i —+§i A Server_West,
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cEH TCPS M " (TCP Parameters ) WE WS R - "B E " ( Fast
Retransmit ) 1 “th3E¥ 8" ( Fast Recovery ) 12920 “FRAY" { Disabled ).

5) Mk “ME" (OK), "BRF" (Save) THE.

MAE, BT TAE T West fIRCH. 8y “EEELE—%" ( Go o next higher
level ) HifH 9. BT THMER.

Hir eothemetd siipB giwy ¥ 88—+ TIPHRE, AL LH4
Pl i EES B ETEHBE O,

ENFE TR East

|} TERETF East Elldy, #M8—TSTEE, £PEFRAEEER.

2) T TR o, GHRE TR T TR LA intemet toolbox ),

3V ATHIRE SN FA3E . —LKHE TS ethemel_wksin, —4-Bieh 3%
ethernetd_slip8_gtwy, H—:flF 100BaseT BEHEEERER— "EH™ ( Close )
fi B+ 0 T P, “EEfE" ( Rename ) B,

g =

Router Fas

4) TE% i Client_East ¥ 5 FHdi— "SRMMME" ( Edit Attributes )

a BTF “HIR : Al &HEE" ( Application : Supported Profiles ) fIEPuiSH—
£ 78" (rows) SRR 1 —RF WO (row 0) HEDEH L "LHRKE
¥ ( Profile Name ) i3 FTP_Profile,,

b, 3 “% PR " ( Client Address ) #Ei% | % Client_East,

c. MFEGR, S8 "EA: BAMAETF" ( Application: Destination Preference ) H :

T (rows) BE A 1~ “FFEE" ( Symbolic Name ) 2% * FTP Server

+Hidl “HEFEER" ( Actual Name )~ “fT8" (rows ) 8K 1 ~EHiTP, £ "8
F" ( Name ) #RPEEIE S Server_West,

5) il “BAE" (0K ) 38, "R (Save) TH.

AfE, CS8RW TR M East piAl. ¥ “IEEE—" ( Go to next higher
level ) HEl @, B P THEN.

EEFREIPE

1) 4T#H “HREE" 8.

2) M- PPP_DS3 D@ T M East BT West Bl “IPE™ (1P
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Cloud ) #,

3 sEnEE— A EEHE, R LSAE T REEER] P ET (1P Clowd § P Al
iff “IEEER" ( routers ),

4 ) """ ( Close ) Bifhi,

EERITR

1) 76T West (ORE % 2% Server_West | {77, MMHAEEGR DT "RiERT
iHR" ( Choose Individual Statistics )

2) fE "SR ( Choose Results | GHIEHE T, BE3ELUFHEH -

a “TCP#E® " (TCP Connection ) — " EEW O X A ( F W )7 { Congestion
Window Size(bytes) ) Bl "#XEETE" ( Sent Segment Sequence Number I

: Caplure mode l:llv:h"

B | paconds
CE | valuas

= I ldetautt = | vales

Butkal mobs |r'|lu Vehia |

Gancel | [ OK |

b7 "MW O K/ ( 9 07 ( Congestion Window Size(bytes) ) 51t O 1 4
diimfE BT EME" ( Change Collection Maode ) —fEd#HGED, B8 "HE"
[ Advanced ) — M F 4 S p i “HRIZ ML ( Capture mode ) HER 0 "EFTHEE" (all
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values ) —Hidy "RRZE" [ OK )

c. ¥ “"HIEMBEFETS" | Sent Segment Sequence Number § #E I # — 245
"IN MR ( Change Collection Mode ) —PERHEHEEFE “HER" ( Advanced ) —b,
FHEESUP, 0 "R ( Caprure mode ) 12 W5 “FEHE" ( all values ).

3) Bl "RET (0K ) M, "HTEFE" (Save) TR

41 iy “iEELE—8" | Gotonext higher level | H:H 9,

HilB T OPNET #abal Foh i .

FTEE ( All values }; E8E MR F P F— -84,

FH (Sample ); HELHEEAFRIAMHMEAMESETHLAEEHE. Hi,
o B ] ] R AE 10, A GRI0HHE R LR R R R R 0,
MEERI0 P HE ST R— . KR s i,

W ( Bucket ) ; GBEF he o 8] W] 0 0 S B R AT RL A 9 T T BB S 8] — 4 "8
K" P, BAF—AHPAL—ARE, BARIMEE,

REE{AR
BTE, TR R O SO sk i (] -
1} il i, i R ER” ( Configure Simulation ) #1101,
20§ “REERTE" ( duration ) W05 10 SER (10 minutes ) —Hid “BE" (OK ),

EHHR

femfEl @ e R d, BT R B BRI A Rms, WA
TCP eyt s i Futh S e 0 2 i A, BT aER S AE- 5, HEHF
SR A A Er b A e B T S

L} 7E “HR" ( Scenarios ) FEHPES: "HHEHE" ( Duplicate Scenario ), #FHdr
4 % Drop_NoFast —i3f “PE" ( OK ).

fEFERD, £ "IPE" (IPCloud) F#Hi— “WMME" ( Edit Aributes ) —4f2
“BHEEZEFHE" ( Packet Discard Ratio ) i ® h 0.05% —fi “WE" (0K), @
F"' (Save ) TH.

2 ) ¥& Drop_NoFast S, M “tH8" ( Scenarios ) Ah kM BIHR ( Duplicate
Scenanio }, #FHAr# A Drop_Fasl.

7 Drop_MNoFast 5 8o, # “F W West PRIIRS " ( Server West) L Hiili—
"W ME" ( Bdit Atrbutes ) —+fEFF “TCP 88" ( TCP Parameters ) #7208 i
“SRIEWE" ( Fast Retransmit ) M{tEEVE Y “HEA" ( Enable ) —48 “fRiESE" ( Fast
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Recovery ) W% % Reno =,

3) Ry “BE" (0K ), “BF" (Save) TH.

HI#T TCP & B EM M ( fast retransmit ) $ub] & 85 (bl M2t A 4l & o 45 40
B, "FEEFHEHT B M2 E,

R FEE AT SRR E MR AG, SR MEB S S ash, Fws
frik 4k A ( fast recovery ) Jik.

Pk Wb ok ik 0 kR E—A2 8 B ( RFC 2001 ).
IEITHR

Ll T A metiET 3 A Etay i A .

1) iy “HE" ( Scenarios ) FH ks "WERHR" ( Manage Scenarios ),

20 A iR CHERT ( Results ) ¥ Ay {far ¥ <collect= ( & # <recollect> ),
ST E#A- 8,

318 CRE” (OK ), ET 3. R B TIET R L Arer, BT
AL A kAR il

4 1 IFFGETT LA, B “FA” (Close ) — "\F" ( Save | TR.

ISR

B LR AP B A B

1) %% Drop_NoFast 35 (55 212530 ). % “ER™ ( Results ) HEHLP G
“ERAER" (| View Results ).

HERT A PR (Scenarios ) £ E Pk "{IMIFH" ( Swilch to Scenario |
&, 4 4 Ctri+ HHBE ( <scenario number= ) v ik &,

2) FEEBIF "HREETR" ( Object Statistics ) PR WESH, SRR TR0
"HREBMOX) (FH)" ( Congestion Window Size ( bytes )} 1 "BERFFE" ( Sent
Segment Sequence Number ).

B RFC 2581 POSSE L T TOr @ S | fam retansmit ) A EEN | Bs recovery | Wik, @FHE
# Reno Wik, —HRE
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3) Hili “HR" ( Show ) HeHl, &N EEWTHEER.

R

Armelsice: Conn 1 [Fig) Pod 30 < Chooae_ P, W ap
TP Conwsobon Congestio Wi 5 e ydes]

BRI ——

0000 ——

4) KT MBS, TR Ak R T, 0B T R A
., WA,

¢

v i AT [Past 0 -+ b, i, bR, 8 Chicn_ 1 e 1]
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i SSmMEE o Fiet, BEREAE ( Segment Sequence Number ) LEF £,

5) M "HBEER" ( View Results ) MIEHL, 8 "ER" ( Results } # ML F
“HEHNR" ( Compare Results .

6) W FEER, SEERH "TRETR" ( Object Statistics ) HREIEH, ®ET
Ei iR Ht: “RIERAERS" ( Sent Segment Sequence Number ),

B Aerctaiion Comn 1 o) Poe 2 0
1P Corwenciion, Sen Sepgmant
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B—H

OPNET TCP #8URE . 76 “$hlL" ( Protocols ) S8, %8 TCP - “#REIER
FEM" ( Model Usage Guide ),

fEfm i thid: 1ETF RFC 793 ( wowwietforg/rfc hitml ),

%3

L b A O e, BB FTIE ( Sent Segment Sequence Number ) B
{EFrR B Al ek R 2] ) ¢

AT 3 - E R B R F P8 ( Sent Segment Sequence Number ) # HE .
St &4 Drop_MoFast 5t b By 3i-S 8 it

1. 7F Drop_NoFasttg Bt ep, ff — 7 H 8 (overlaid ) P4, B2 25 F 7S ( Sent
Segment Sequence Number | 55 5F#% Server West BEBIIRTIAS | Received Segment
ACK Number } tif7HE8, Haftici. #5 . SSe@EER S (Recelved
Segment ACK Number) &4t ¥ &8s (Capture mode) & &M% T HET
#H{l (all values).

4. fi| & —1-# Drop_NoFast i §t —+ it 8 b It Q4_Drop_Fast_Buffer, £ 45 i
W, SRS % P iy Client_East 7 G ite, RKEAEER (29 ) ( Receiver
Buffer(bytes) ) [R4E ( TCP PR AT — 88 ) 1805 65535, 1115 i B ndid
R ] 882 o R 9 2% Server_West {4 BE 87 (1 oo (2R 350 Drop_Fast
it eh B O AN S HE ) Q4_Drop_Fast_Butfer 45 5t e 4 % 81 0 &
A B PETT HERE ),

LERE

e e AR T RS IR AT R . SRR R W R L R
(AR b AR AR R BRI, SRR S R B R T
BEHE, 35 AR A AL R oL R B R
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Netwark Simulation Experiments Mamual

HEBAHEN]
B LA SN A

REEM
ARy A9 R R R 5 S R 00 5 PR D A G 2 i A B

e

flL B BB O — &5, T SRR T — s e AR, AR
5 S S RS B0 R £ B R o] FLR A TER AT . A7 B R ST el R e e
AR (WAL ), MeeBEa T (FREEE T m ), HEBLAER] R B e g e
R EradE, i SR B A R A W IR R R« e
H BA ¥ ( First-In/First-Out, FIFO )}, {£%EA#] ( Priority Queuing, PQ ), HN#L 4 EA#
{ Weighted-Fair Cueuing, WFQ },

FIFO B\ Ry A0 6 « Reseet i mnie Bl d Entia. dTH T
M@ A RN, mRREaA, AH (RpX) B, Ll
i EFENES, THERRBEARTRME, SF0FR0AE40E, SERER
A

PO BAFLEEAR FIFO SR D8 —-R . HESE . BR-r-Higaesic—
LT, i, (1P SR 2T | Type of Service, ToS ) MU ERIC, B2
LA TEFIFO BRI, HEBTEESETHE TR, S LkEih, ks
FIFC i 0 FF B 4 30 I PR B e o (S S0 0 A B R B DA T i - BA )
( Fair Quewing, FOQ ) FIHERLE: By 2k A iy ab BaY - e 5 — - 0Sr B3 . #RIG
i EH AR L R BRI AR . IR CWEFQ ) S (AR ) ol
FUf, R R e T S RO -1 M B Rl SR Rl FRTTTRTLLAE R 1P 3t il
ToS G A (i Thn M.

(EASE8h, frdilek— RIS, SRS 3 TR OB ( File Transfer
Protocol, FTP ), 88 ( Video ). AEF IP #9053 ( Voice over [P, VoIP ). {5388 9Tk
5l A, ) o ] g 5 O P R O 0 )
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LERTR AR

B MRlEe CiFmames. SRk HsRMes 4.
& iflE www.net-seal.net, H-RRRCT A4 Shim -

o FETUHRE ( Switch Congestion ).

o [P 4rFH ([P Fragmentation ).

LR

fBRTiE

|} Figh “OPNET IT Guru £ ARE" { OPNET IT Guru Academic Edition ) —#E “3C#"
{ File ) Frbitfs “R" ( New ).

2) 4 “ITE" ( Project ) — iy “BE" (OK ) —# T Bp& N <your initials=>
_Queues, #ipRdr# 2 FIFO —fd; “WE" (0K ),

30 1 "BEES: S EMERT ( Startup Wizard: Initial Topology ) 3HESEH
iR T "R HE" ( Create Emply Scenario } 28T — fLdy " F—#F" ( Next) —
NP BRI ( Network Scale ) M £ PR FHF "BE" ( Campus ) —~ 8k “F—F"
( Next } 3 P “WRE" ( OK )

BIEHAEPS
kA

Applicatons [luites
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1) BfE, "FI&EE" ( Object Palente ) SHGHE M #EMN F TR IfEEMEEE, o
BAR, MEGEEATFE. £ "HREE” A TRELPES "BERRATANE"
{ internet_toolbox b

2) M EATRTHEREmMFAR . "EAER" ( Application Config), "k
FHHMWER" | Profile Config ). "MHERRMEAE" ( QoS Atribute Config . 571K
) T uG ethernet_wkstn, 1 -f-L0 & ) % 2% ethemet_server, 2 - i 2% ethemetd _
slip8_gtwy. |

3 ) AT ik PPP_DST -t 2k

4) MERR, SRINEEER 10Base T {4 TR 6l Ml 25 i i 8l S L.

5) @R s, EifrAENMEe, "RE" (Save) THE.

Higi T QoS NHEERER ( QoS Atribute Config ) 7 & & 3 [P B & #FdHiieh &
R, Hba TN P AR RS L RS M, QoS S P & E
FRSGHEHE, i, FIFO, WFQ, LAHE, a3 K, MWRR, MDRR
#+ DWRR %,

[ dedi

I} 1F “HA" ( Applications } 175 E&ii— “REME" { Edit Attributes | —RFF
"B EMX" ( Application Definitions ) A9 HCESHR), 48 “6TH" (rows ) {2185 3 i
iTarildpsh . "FTP HA" ( FTP_Application ). “#8BEA" ( Video Application ) Fi
“VolP BER]" { VoIP Application .

2)a f “FTPER" ( FTP_Application ) 37 F—J&IF “4f3#" ( Description ) /2
WA EFTP R Y "W B8~ (High Load ) — gy “BHAM" ( High Load ) fif,
MFRRsch s "SR (Edi) 4 “PR0 N REtE" ( Inter-Request Time ) i §
B “H R 107 ( Constam(10) ) —38 “3CI 0" ( File Size ) % % "% & 1000000"
[ Constant{1000000) ) — fLEFIE#ET (ToS ) B "BAMA" ( Best Effory(0) )

b. ¥ “#MEERA" ( Video Application } 7 = —=BJF “4#" ( Description ) 12 &
Eedg—d “IIAES 1L ( Video Conferencing } i WAL “{EMB|ME" | Low Resolution
Video ) — 8 “{ESHSEME" | Low Resolution Video ) i, 258 “S4" (Edit) 5
8 “EREZERIE" ( Type of Service field ) AL ( SRt B R AR 520 88 / (X 3 R 55 150
& ( Configure TOS/DSCP ) @11 ) =M TR, 38 “BEEDT" (Tos) ©RN "8
4" ( Streaming Multimedia } —+#.d; "BE" (OK ) Hk.
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H [ ACE T dormakon Mane
& B Appheatcs Defnaoa i
d Fows 3
| Elrowd FTE fpplicaton] }
Elowt Video Applcation) |
[Sloow 2
- Kamea
|=] Cren erigrisan
|- Cuminm

i
:

@
@
@
@
@
@
®

@
@
v
i

SE888888C

P [E]Voice Encadst Schamen
I Apply Changes 1o Salecind Objacts

I Endbex  Concel

¢, fF "VelP LA™ { VolP Application } 7 F =B “$§2" ( Description ) By
E—E “@\E&" ( Voice ) EN "ROHEEEEREE" ( PCM Quality Speech ), &
AT, e N RESEET (Tos) HERE "THIES (6)” ( Interactive
Voice(6) ).

30y “BET (OK ), & (Save) T

HERT BEBE (Type of Service, ToS) AP HBABS FTaitd,. 4
—dpddE B A IPEAE S8 b iR 4R iE B ahak &,

BAWM3A (BestEffort) ¥ EME A EHMuEE 0F FRiEREEMH,

BB H ( Pulse Code Modulation , PCM ) &8 M & o & 8 15 2 T o b it 45
E S R i

BR b 5 A0

1) {E "Mk EMAE" ( Profile ) 151 Fofd— WM | Edit Atribotes ) — 83
S EEEELE" ( Profile Configuration ) (9f2ENH 30 “4 T8 (rows ) RN 3,
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2) mTEAGR, B "EOT (row0) B EIFHIEW M,

L3

@
H

2

™ Appiy Changan i Sslecind Dbjack

b
Eleow
i By Mars

= v

EStmn T Offwet (e
I Deraon (secands]
[EIRope sttty
- Oparanon Mode
|- 813t Time (eeconds)
b hwrakon (e cadsh
(] R pematidiny

e

FTF Apple abon
cemtmn (5

End of P rofls
Once of Start Tene
ST T =TT
coemint {100)

End of Sismal fon
Cings at Bian Tme

|

s 11

[Elsppleanans
T s
Elrow @
|—hli-rll
|- Samen T iene Coltat (e
|- Curahon {secands)
[ Repeatatiinty
- Cperation Mede
|= Sitanl Tirma ieronds)

-}
1

Wrlno Apphicaion
constant {5
End of Profis
Orce at Stad Tome
Sevhansous
Conatand | 100
End of Simuiason
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1) WFHEFAR, B "RW217 (row2) BF6E I HREREE.

FProfls Home
ElApplirabons 1.4
I s 1
S roewedl
Mas Wl Appacasan
=St Tome Dlbset {mee cormtant {5

| Durabion {secondeh Exd ol Profie
FlRepaatibiy Once b Skt T -af—

= Dperson Mods Swulansaus
- S1ar Time |seconds) constam {100 —
- Chusation isaconds) End of Simelaben &
Once m T5aii Tome -

i 3

580 “BE" (0K ), "RE (Save) TE.
EEET

AT FTEBA T ( Queues ) AF& b i i BRI BRI HERS, BN & —TF FIFO,
PQ. WFQ % MESEIAC R

4 Wy

1) fEE P FTP Client | Hili— "SREMEE" ( Edit Avributes ) =B "HAH: &
A &M ( Application: Supporied Profiles | 2R 58 —J8 "T8" (rows) W
W1+ b EEEE" ( Profile Name ) iEE 4 “FTP d&4E" ( FTP Profile ) —#id;
"WRE" (0K ).

2 fE%E i Video Client |- fiidi— “SRMMME" ( Edit Atiribures ) —FEFF “EH :
F el &M ( Application: Supported Profiles ) EEUCHETH 3 “§T8" (rows ) 128
1 —4E Al S ERR" ( Profile Name § B 4810 SR8 ( Video Profile ) —
By "HE" (OK )

1) fEE M VolP West F17ih— “HRMME" ( Edit Attributes ),

a T “EEF . TS0 E MR | Application: Supporied Profiles ) 12 IESHI—48
“$T8 (rows ) EH Y1 i b EMBE" ( Profile Name ) 384 “VolP L&MW"
( VolP Profile ),
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b, %5 "B FISAME" ( Application: Supponed Services ) = “§T8" ( rows )
W 91—t “BRFE" { Service Name ) W% “VolP BIA" ( VoIP application | —#Li;
“WE" (OK ) M.

4 ) fE% P i VolP East Eiili— "SRR ( Edit Attributes ),

a BT “ER . H#ad &Il | Application: Supported Profiles | J2 M ai#—1
$TEE (rows ) EHE R o b EREE" ( Profile Name ) T2 Y “VolP Lk &R
{ VoIP Profile ).

b SRR VRS ( Application: Supported Services | {f{—3 “§THE" ( rows )
{E R 1 —iE “BREE" ( Service Name ) @8 % “VolP B ( VoIP application | —#id;
“WE" (OK ) .

5 ) TEfH % 8% FTP Server L#ir— “HREEME" ( Edit Atributes } —#4} B H:
MBS ( Application: Supported Services ) {8 “{T8" (rows ) SR B 1
“B#FE" ( Server Name ) % "FTP EER" ( FTP Application } —fii “BRE" (0K )
[

6 ) TEN % 8% Video Server |- fidi— "SR MHE" ( Edit Atnbutes ) —54% "HIM:
¥ &R %" ( Application: Supported Services ) (H—40 “fTH” (rows ) EEE1—
0 "BREE" ( Server Name ) 2 8 % “Video BEM " { Video application | 17 “HRE"
[OK ) B,

7 "RIE" (Save ) T#E.

EEEHSE

|} i gk % % B i 3 East Router Fi
Waest Router f9EEEE—M. “#L” { Protocols ) 5
fepiEdE P+ “REERR" (Qos) — "ERR

| Qo5 cosigurabos on B mistaces
£HEE" | Configure QoS ). QoS Schama: | FFO -
2) IEE AR, BRECSEST "RER CoSProne |[FFOPGNRE & =
BRER " QoS Configure ) #HFHEPAYH— AL T S —
“BWE" (0K ). Apply he Stdva Balechion i
#: Bnead “TAUBRSERER" " Ml comaciod mintuces

& prowrfac e acioas s alecied bnkie)
T et et 0 e ] rsbmiis)

{ Visualize QoS5 Confipuration } $:t fda, # 3%
i MEE bR AMBEEF (QuS) 7%
R (FIFO 2 &6 ),

3) “R¥E" (Save ) THE
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Ha TR s P L AR FTBRERE, MR AN A PR - st i
1) ETH TR AE s, AW RS RS AR ( Choose

Individual Statistics ),

2) f "RIFESER" ( Choose Results ) 3HGHESD, 8L S Rt

~Ml| Fobal Siabsbes

ALCE

BGP

Background Traftc Delay (sec)

B Trafe Dropped |packelsfsec)
O5PF

Prrint

Ramoie Logn

RiF

RSVF

SiP

TGP

Hll LUMATS GTP
| \fideo Conferancing

Il Packet Dalay Vasiztan

Bl Packei End-io-End Dalay (sec)
I Trafic Reconed (byles/soc)
Il Trafic Roconved (packetsisec)
Bl Tralic Senl byles/sec)

Bl Trafc Sent{packesisec)

. vaice

| PacketDelay Vanation

| PackelEnd-io-End Delay (sec)
| Trafic Received (bylesfsec)
Bl Trafe Received [packes/aee)

I Trac Sant byles/sac)

3) 44 AT (OK), “BEF" (Save) TE.
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HHET EFHHE ( Traffic Dropped ). RS FHAH S8 ko £8P
BEASEE. £F P EERSFEEA,
BAF| A,
1P &80 6o i T o o e 4% PR )
ARFRBOTEP, THR T S8 G oL NN,
ERAFET, ShEREN LA D SRS,

EE{TR
BAE, IR O ST
b %k e, I “EREYSR” ( Configure Simulation ) 807,
25 4B "$5EERt(E" ( duration ) {9 H 150 B,
3 Ml “EE" (0K .

8 hss=

TERIA @ Ra Mg h, B3R ER 7 FIFO HRRAHER . 0 T 414 A [ HE A A
B, IR T4 ORI PO #OWF AER

1) {E “4HM" ( Scenarios } BEHPEE “MBIHR" ( Duplicate Scenario ), 5 H
#07 PQ—ily "E" (0K )

2) By ¥ 8 9% h 4 East Router 1 West Router A9 &8 BE 37 £ 48— M “Hirt”
(Protocols ) RS KHEIP— "BEER" (Qs) - "ERESER" ( Configure
QoS ).

3) WRC S T MM CESERRER"
{ QoS Configure ) 3 3 HE t 5 % i 0 — § iy
“BE" (0K ).

F: ASCATHTHEREREAR
{ Visualize QoS Configuration ) £ & &40, &
Biried MR LA RSHER ( QusS)
FEAELY (POARESD )

4) “\REF" (Save ) TH. : 1;;”“““.:““::;“#

5) £ """ ( Scenarios } HEH K U i i ki it
"4 ®|1H " ( Duplicate Scenario ), #f 3Ly % g
J WFQ —ifidy “TRE" ( OK )

6) i i i i B i 2§ East Router A1 gancel | [ ok ]
West Router i) & B JF R 3 & — W "Hhill”

I Wigusipe (oS Configuratan




HE+— HERLAER - 137

( Protocols ) B EFEIP - "BMERR™ (Qos) — "RERHFHE" ( Configure
QoS )

7)) SRR R CEERERER" | QoS Configure § 4 {GHE P R AW — L
“PE" (0K ).

| Thiz oparabon well cvsnsnts P extrting
n® conbgaraton on [P inerdaces I

[+ apphy the abews asischon i subaertacan

Apoily Be albgve selachan ic
I BB connscied imetacas ‘...r"'
W jadncos morose selascisd nkds)
i~ inertares on solnckd wurs|

¥ Visaaiize (0% Conbgaraton

ganest | [ x|

F: BHCarANEESFEREN (Visvalize QoS Configuration) # i b dr ,
Pl AEt h e GRS RS (QoS) SR AR (WFQ 2886,
8) “R¥E" (Save) TR,
BThE
i LR AR SRR e i AT 3 IR I
| ) #ih “4HM" ( Scenarios | SR “WERIFM" ( Manage Scenarios ).
2R3t REeR “ER" ( Results ) £ 5 it & <collect> ( 5 # <recollect> ).
ST HEETTHE.

Feanat

ecnlbsit
cciblert
wglbs i

| Discard flesuis| Golact Faauts |
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3) it “WE" (OK), 17 3 /M. SRR BT LA, R
FHLALAG b F 20

4) 3--F s, "% ( Close ) TF—~{H 1N,

5) BT (Save) THEL '

MEER |

HELL FERER AR (F: TR TRELEAS TS S S ERaTs
FE ML),

1) 1 “ER" ( Resuls ) SEHPESE “HEWER" ( Compare Resulis .

2) R CEEN PR (IPTrafc Dropped ) 8, Mdi “BF" ( Show )
Hl. SRR

i FHELT RE PSR ER,

IF T st Dhcppuand fuchoniomic |

xun.?m
HH

3) % HME DR ( Video Conferencing. Traffic Received ) 8EtES R,
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S whaass g PN |

Jtmfu Foceived

Yorm T et Facersed s russ|

5) MFEERR,. & EENEEMRIMEIR" ( Voice Packet End-to-End Delay )
 “IEENEANEE#E" ( Voice Packet Delay Variation ) S15EEHE (. WFQ &
HAAERATEFERHE, AAESPOHANLERT ),



1440 = 1 BEH R TC O M FF

i — %

ARl . 1ETF RFC 2474 | wwwietf.org/rfc. html )
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%3

Lo TR R S HRE S B REE | Voice.Packet End-to-End Delay ) #l
EEWIBEAERHEN | Voice.Packet Delay Variation ) TSR H$E 3 EMERAE
W, ST 300 R o R,

2 EC Y TR, SERF (Queses ) 3R, &4 % FIFO. PO, WFQ 'R
w3 . TP aE—Pk S RlEy . MFFLLF O,

a. 5T HERAAE B G B S A

b fEAAC Rk, (URIARSEAEE ( Tos5) SRR PQ, WFQ ahii e mid. &
A B T L e AR e A

c. f£ PO, n{eyid #5030 R me IR 92580 ( ToS ) 4TRSS

d. 76 WFQ o=, nfadd 6% 3 B AR AR 280 ( ToS ) HiTHST

3, T ke R, A iEisdiA East Router #i West Router fEERE s “BL3
HER" { queuing delay ) < &itit. WHSTTHA, SolaVRm, wETNs
(A (B ) T auBA R ER

#T . “BAFIEEIR " ( queuing delay } <-- 864 .4 5L ( Point-to-Point } &
Ho ke

AL T

FC AT RN P AR IR TR, LR RIS R ETES
(R Rh e A e, WS RN RS RHETIE, BREN SRR SR BT
B, it e e PO AT e LU RO LR
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VIR PR Bl
A B gl o ik 0 9 L B R 95 A

KL E R

A ha Y H a9 R ST AT i ( Resource Reservation Protocol, RSVP ), EfE
St AR R A, Ay B o RS TR % AR ( Quality of Service, QoS 1,

SCEHRE BT

AN, R F SRR OSSO, WEERUE R, HdEe
VLS AT e LR A AR TP, (RS2 7 A ( best-effort | o, RS SE  {E 0 HdE,
(A FEEET e, B TH TGRS AW, &R T 300 R R
Aupl, WA SRR S MR, e T-BE o g T L i) R S5l < T A B 9
T P e, T Lk i O 0 S et 9 8 1 L (o BT A 1) P 5 B
ilF, BESFIR{EFERS R TrMS, SREIERREESAN.

A& T AR QoS B ik o MOEE ¥ ( integrated services ) F1 (X 4F | 4
{ differentiated services ). B30 B fhid ( RSVP ) MEM IR rik, o0 Rl R &
SR o TN 0 SRR A Rk R ORI e M R A

PR T ) O O 0 L AL B P R e A P R R AR R . TR
R A T R A A e b . RSVP fFER R — i . BRI
i P R . ., RSVP R RIS B iR B AR, IR T i i Y
SrepEty MERG RN, KRS ATHTEN AR MBEE, Mk, R
TEEH SR R B A A, BESGEI S, REVP R HmEMEEW T E, &
Wi H CETTETER, RS B R LR R SR

e s, (REFE T — R i e, R RSVP AR i — i
HEOTHE S A, PR R RSP X1 FH A% 4% AE S i ok,

LRI RI A

L0 poide {HFWcuLmsy. BOEAHEE) B S MR 652 1,
B i www.net-scal net, R T B B9E0E .
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o TCP St & ( TCP Flow Control ).

LELR

Bl IE

| ) B&h “OPNET IT Guru 248" { OPNET IT Guru Academic Edition } — M3
i “FTH" ( Open ).

2 ) ST aEe T# . <your initials > Queues — i "BRE”™ ( OK )

3) & AT (File) B¥ch, @ "BED" (Save s ) L THEFGEH
<your initials _RSVP —4.; “FBE" (0K I,

4} f "R ( Scenarios } FH . EH CFHIHR" ( Manage Scenarios ) i
“SEEESEH " (FIFO) —%dr “SMB" ( Delete ) — i “EEMF" (PO —8F “H
B ( Delete ),

5) Ry “MELSFEHL" (WFQ ), EEERHMS A QoS_RSVP —fif “BE"
{ OK }.

6) Wh{E T4 H# QoS_RSVP i, FHEEm T —fei3ed 78 o] AR
A s

7) “BE" { Save ) T,

AERT OFERF ( FQ) Amley AR . sy B 05 0] E L AL ah B R
—A-e kGG A, SR B kLR b TR

IARATERLE (WFQ ) 8800 (WA ) -, @A T o
Bt A S MR sk, SR Tk B IP & b &h ToS fhehiniid iR,

B0 5 ML
BEHEn—% VolP Y&
e TEd, IR VoIP WL, —TEEAEN “FEMAE" ( Caller ), %



144 + i HLMES L RE

“A-fE4 A" (Called ). Btz 4b, F1PEEINA-E709 VoIP 0F Ay iy f s 0y 7y

Vg ATl RSVE B il if e e o e f0 76 ) A e SRR R i

1) £ VolP East 8 F#iif— "M% ( Edit Attribute ) 3045 &5 i Erdr & %
“EEEMNE" ( Voice Called ) 1 “EH : FEAIEIMME" ( Application : Supported
Profiles ) IR¥EiE® 5 X" ( None ) —iF "EFR8EUE" ( Client Address } MEESEE Y
“EEEMA" ( Vorce Called | —i iy “BE" ( OK L

2) & VoIP West W o Ihil — “SMREE" | Edit Atribute 1

a fE WA HErE S "EEPFRAE" ( Voice Caller ).

b "EER: ZHARSE" ( Application: Supported Servers ) MAEEER A "X”
[ Mone .

c. ¥l "ER . BRIMREF" ( Application: Destination Preferences | M{E—il "7
M" (rows) SN 1 —0HFTH "HSEH" ( Symbolic Name ) #¥N "EEEM
H" { Voice Destination | —#H "EEREEF" { Actual Name ) MFE—E “fT8" ( rows )
BEWE 1~ FEAR, 850 & (Name ) REESHHE Y “IEEEMG" ( Voice
Called ),

1)y “HET (OK ) 3K, “@RIE" (Save) TH.

B ool W dovaers
1—':-—

I b !
B

W i
ilﬂ-lﬂ-l--ll-rt.'-—-:.-'..g
AR b dgpmmor Carmme e
A ] i e oy | Pk
Mk bgpeaier bappals Seeees
A e |

Lol P e e
r.-:-l:ll-l.l.:ill-uuﬂl-ll.

=57

4) RAEEREN “HEEEA A" ( Voice Called ) 78— M, “SHIR" ( Edit ) o,
A CEH (Copy ) —M "SR (Edit) BA, E ¥R ( Paste ) { B ROHIER
g, Ctri+C 30 CtrieV )

a ¥ “{BEEMA" ( Voice Called ) 79 5 F e i dh s+ 10BaseT &L
1 & 5B h 2% East Router 8.

b. i — "M ( Edit Adtribute )

o, Miidy "B ( model ) MR "ELEAR IR ( cthemet_whsin ) #—%$F "8
" (Edit) i "EESREARMIT{ER" ( cthernet wkstn_ adv | SR
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d JEE e Y “RSVP EFHAMA" | Voice RSVP Called ) —1E & P
[ Client Address } I{PEEEMH “ASVP FEHEMA" ( Voice RSVP Called ),

e i “RE" (OK )

50 SEH AR EESE" ( Voice Caller | 1545

a fE “EEMMAE" ( Voice Caller ) W F A2 {0 1WA —{EH 10BaseT GO
i & S B 1 R West Router {15,

b FESY A E il — "R ( Edit Auribute ) — 8. 8B { model ) TR¥ERY
“BLAR IR ( ethernet_wkstm ) (H— 4 “|\M|" ( Bdi ) —~LH "HELLAMIE
85" { ethernet_whsin_adv | 51,

e T RE S Y "RSVP BEFWAE" ( Voice RSVP Caller ),

d #% “HEH . B&HEEFT ( Application : Destination Preferences | M{E— 8ty
AW ( Actal Name ) 8, {777 "RESAR" ( Acual Name ) f—+ "HR"
{ Name ) MW 5 “RSVP BEEAA" ( Voice RSVP Called ) { iX 2 850 I HER{L
ERSifiiE. B EEENTET ( Voice Called ). )

e il “WE" (0K ) 3K

61 TG AT (Quenes ) TR ML "IRERE" ( QoS ) R0y TR
5 EEmE .

Viice Cakled

Woipe RSV Caller Woneo REWE Called

71 @RIE" ( Save ) T#,
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EXBER

HUEE, JUATIHESE SIS v i o it e S B LA

3% T ) RSVP BLb i Wikl % 2% RSVP BE45 ( RSYP Path ) 02, Path 75 B0 H¥
AR e A R P R . SRR T Y RSVP LB B E Parh i BT, Bk
KU FRFRA A RERE, e R SFHENIE, —BfubtE, Bk
FEHLG I HL RSVP M S Bk, Ehahil o HRER . MRS, SO RSVP L
SR A REEIRT ( Resv ) ELHFRS 2 TE S0 A0 FEf BOIE B AT .

B R A R R R o LAY 7E Path {1 BRI Resv G AVEMLEE S, AF
Wi H SR (wken bucket rate ). SR o b R AR HE M4 T S B EE 04 SR
B R A0 AR SE TTE Path B2 RSVP 6L P WA REHE ( token bucket } K7,

£ “EEER" (QoS ) Wil Ld— “REME" ( Edit Attribute ),

a, JBIF "RASVP FEE" ( RSVP Flow Specification ) EEESHT "H 047 (row d)
B —I0 “EE" (Name) {35 "RSVP " ( RSVP Flow | —iF "% (F¥W/
¥ 2" [ Bandwidth{bytes/sec) ) 18 £E i 5 25 50 000 -0 “S@EmE X (FH)" ( Buffer
Sizelbytes) ) JEHEIEH 5 10 000,

b JEFF “ASVP k&M { RSVP Profiles | BT "W 0T (ow i) BRE
By b EEEER" | Profile Name ) #2955 “ASVP kL EWHI™ ( RSVP_Profile ) —
b “BE" (OK ), “@fF" (Save) THE.

[EIMWRR | MORR CWRS Probles
D [l Pracry Chasusr Poclias
P EIH5E: Flow Sowckcanan
B brows
| [Elraw i
B b Blanchaneh gerpmuinmc |
L Seber 5o (hyies)

A ] FET Pralbs
b ]
Elromb
i s Do Wosrre
@ b Thoeshold bysmaisee
..|i

I~ Apsly Chasges i Selecied Otiscn

e o | [0 ]
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BREET RSVPHE (RSVPFlow ) AL T REVP ABEMTHATEE ( $ T Hem
e E R,

ENEH

MAEIE—1 VoIP B, & FEIRIE T iR RSVP HLHLR: -

fE “ELA" ( Applications | 1558 Ed4yiti— “HREMEE" ( Edit Avribute ) — B TF "
MES" [ Application Definitions ) 24— “fT8" (rows ) @8 N4 (& "HR
B ( Application Definitions ) WtE FiFhn T8 3 #7),

a WP AR, 0% 3 frars His R,

b, fiil B REEMEEER" ( PCM Voice Quality ) {f | BrRfeimagE s ) —
¥ M (Edit) —84 "RSVP $8° ( RSVP Parameters ) TR FE(E —i3 8 T %14
{ FiEm 4 B (Qos) ¥ ShE e "RESVPE™ ( RSVP Flow ) ) — il “BE"
(OK )3

7 ¢ Path 0 P A B8 A TR S8 09 U ( Outbound Flow ) #5442, Resv



L4E » JFEHE s T iy

AL A AR A R 89 AT ( Inbound Flow | #4848
[ R

|} fE “db IR | Profiles ) 195 L4 “SHEMIE" | Edit Auribute ) —
"SRR ( Profiles Configuration ) 1R SEH—H “FT8" (rows) 28 % 4 —
MFEFAR, % “BOFfT" {row 0 ) drF B9 E R

2) i “RET (OK), "B (Save) TE.

mEmO

OPNET IT Guru % #5880 RSVP, a1 ELG8-T90 S 808 O 20 W RSVP fi%k
=k L

1) FIEESE (fefE Shiftd@, il ) T MR 3 -EER.

Yideno CIl:nJ.

\mw ':-"ﬂ 'l'i‘lll:\t Call=d

Viripe R‘?\-Pfﬂh,.l Mancy RS"-'F Chrlbed
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20 B "EML” ( Protocols ) SERLP . (T RSVP —&H “REEOWRE" ( Configure
Imerface Statws ) —BEOLIEEE T EIAEN “BER" ( Configure ) SR Py H—H
“BET (OK ), “R¥E" (Save) 1.

Promcnl shles AIDas conhnciid e
Pl sl mad e knng

- B
¥ Enabily " Dsabie

| Anply the shove sslachon o
" BE onmeial Mt
O Inarfcey Aoroms pebecied lmi]s)

gancal | [T

it FR-T-S S H R RSVP PO S iR, PR R e MRS R D
(] RSVP {74,

ALl VI FnEd e 3

£ OPNET IT Guru 77, RSVP iER{UEITHERT IP W5 L. EMIRGIE & iny
HEFE, il FERLE T SANEI FE R A | adv) EACE 'S RSVP HCAvES. Bt
Z 4, OPNET IT Guru 'f' () RSVP BI R € £ B S InE AP0 (WFQ) i, BAH
B P F S AR

1) 7 “RSVP &A™ ( Voice RSVP Caller ) 521 L4y ili— “SHMRHE" ( Edi
Attribute 1,

a BTF "EA: ERHMAEME" ( Application ; Supported Profiles ) |3 0SB R
"0 (row 0) EikER—H "W ERBER" ( Profile Name ) I¥ERTE Y i
RSVP @) VolP W& ( VolP RSVP Profile ).

b BT “HRA: RSVP 88" | Application: RSVP Parameters ) B kit —RTF 8
E" ( Voice ) [RUESR—E “RSVP PiE" ( RSVP Status ) BEMEY “HBA" ( Enabled ) —
RIF e ERRTIR" ( Profile List ) R~ FEME, £ "B0F" (rowd) /)
“l AU ( Profile ) [BPEERE Y “RSVP LS HHE" ( RSVP Profile ).
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cHETF"IPEMES M (1P Host Parameters ] B EH BT "EOBR"
[ Interface Information } 28085 — BT “REBERER" ( QoS Information | FEikEsH—
40 CHERAAE” ( Queving Scheme ) MIFEE 0 IS HEEL" ( WFO ) —40 “HEBL
Y FIMB” ( Quening Profile ) MAEEEH L "BFIREHER" ( ToS Based ) —inF Y
v, {8 "RSVP {R" (RSVP Info ) MEESEE Y “RSVP JHA" ( RSVP Enabled ).

d W "RSVP LS M ( RSVP Protocol Parameters | B HHM— B3 “EQO
{82 " { Interface Information } REWCESH ( MEFEN, o0 8E "RSVP
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& (RSVP Status ) (i WARFI& iS4 “FRM " ( Enabled ), WG # “BEED"
[ Configure the Interfaces ) 48, | B OFTMREIER P "BXTHENSE"
[ Maximum Reservable BW ) 1 "S- B BAXHFE" | Maximum Bandwidth Per Flow )
I PELE 9 75%,

e fiily "RE" (0K ),

WERT BREHE ( Type of Service, ToS) EIPHELBEF FTuRE, 4
F—Frarib Mt AAF 1P BUF] 3 S48 b S8 AR E N e L

B|AAFBENEE ( Maximum Reservable BW ) i T fdio ETHIG# T 5t
R EFESTak,

H1HEBRAEE (| Maximum Bandwidth Per Flow ) 3% T T8 & &0 @ e T %
¥,

2) & "REVP IBE#M A" ( Voice RSVP Called ) T8 b6 ii— "SHEMM" ( Edin
Attribute ).

a 4aiit “FIF. FISANARE" ( Application: Suppored Services ) J¥E, $SPRily A
FEEMBEE" ( Application: Supported Services Table | —{E&p, {1 ] " &% RSVP &)
VOIP” { VoIP RSVP ) {08 “VoIP ER" ( VolP Application ), §dy "BRE™ ( OK L

b BTF "HEH . RSVP $8" ( Application: RSVP Parameters ) S —ETF "8
" ( Voice ) EcE I “ASVP E" ( RSVP Stans ) #5% "W ( Enabled ) —
B e &R T E" ( Profile List) EECESH % "H 04T (rowo) f "deFR
B" ( Profile ) MEE(H, W% "RSVP L& M#E" (RSVP Profile )

I “IPEYS " (1P Host Parameters ) B W B "BOEE"
{ Interface Information ) RIETH R ¥ “BEERER" ( QoS Information ) JZ &S
Hi— i "B AE" ( Queuing Scheme ) BAEE R L "ML FERF" ( WFQ ) —f
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“HERA ML B ( Queuing Profile ) WHHE R Y “HFRHS MR ( ToS Based ) —3
“R3VP R ( RSVP Info ) MiRiE® % “"RSVP H3WAY" { RSVP Enabled ).

d. B “ASVP il #8" ( RSVP Protocol Parameters ) iS5l — B IF "800
B ( Interface Information ) RUCESH ( EEES], S50 85 ME 0109 RSVP 3R
EERET "HMUE" (Enabled): MEAE, WEFD "EXNEND" ( Configure the
Interfoces | A58 ) i “BARHREPOTE" ( Maximum Reservable BW ) 1 "85
HEAHE" ( Maximum Bandwidth Per Flow | B8 2 75%.

e Wil "ME" (OK ). "&TE" (Save) TE.

3 ) TERE 2k East Router | 15ili— "RYWMH" ( Edit Anributes )

a, 9 7 B %0 0 M oE {f ethemetd_shipB_gwy — K5 “RER " (Edit) — & 4§
sthemetd_slip8_gtwy_adv Bi8I_

b JEFF "RSVP il 8" { RSVP Protocol Parameters | E i &5HI—EF 0O
fZER" ( Interface Information ) ENEEH ( MiEHEES, F4-E00E RSVP IR ST R
T “FHE" (Ensbled ), M40 848 T B iy 2% West Router 1l “RSVP iE&#
M 5" { Voice RSVP Called ) e ; WRAFE, WEFHE “REEEO" ( Configure the
Interfaces ) A9, ) —EFE T “WHEA" HOMTHERSH— " BAXTREN
HW" ( Maximum Reservable BW | #1 “S-THABRXHEE" | Maximum Bandwidth Per
Flow } Wi 75%,

c.BIF “IPRESE&8" (1P Routing Parameters ) BB H B ¥ "BOER"
{ Interface Information | [2ICETRI—RETFfE @I 08 (008 b ) P g % o i 748 O iR ey
JEEESH—RE TP EN Y "IRE R ER" ( QoS Information | 2SS R E N6 "8k
BL %" ( Queuing Scheme ) i35 “MAFUF" (WFQ), & “HEBA L &M~
( Queuing Profiles ) i % "BFARFEER" ( ToS Based ),

d. iy “BE" (0K ), "&fF" (Save) TH.

4 ) fERE 2% West Router |5+ "M ( Edit Attributes )

a M 48 B i IR 4% (i ethemnetd_slip8_gtwy — K 8 "RE " (Edit) R %
ethemetd_slipB_giwy_adv B Rl

b, BT "RSVP il 88" ( RSVP Protocol Parameters | [RECH B 7 "B OME
B" { Interface Information | WM, ( WiEEEBE - EO RSVPICERER X
“HBAY" ( Enabled ), X878 U T Bl 8% East Aouter I “RSVP &M %"
{ Woice RSVP Caller} Vgi; PR, ffiE EE “AAEEO" ( Configure the Interfaces )
L) — BT E AR NN AE R R " RATTREAFE" ( Maxinum
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Reservable BW ) Bl "S- REABXFM" ( Maximum Bandwidth Per Flow ) ¥ IZ 8 &
75%.,

e B "IPERBEM™ (1P Routing Parameters ) EXESH—BF “BOER"
( Interface Information ) E2ICESHY— B FF (5l i 2650 2608 b ) o A SR A4 PG -1-48 O 0T
FRUCES A EN T RS HEEBEE" ( QoS Information ) FEHEH-E &0 #
BASERE" ( Queuing Scheme ) W N "MW S-FEH" ( WFQ ), #8 “HiBL Ak &H&E"
( Queuing Profiles ) 2% % “ETIHFRE" ( ToS Based ).

d % “WE" (OK), "H®EF" (Save) TH.

ERGiTR

FRATHE 3 ARl o L aeak

RSVP &SN A (Voice RSVP Caller) it

1) T “ASVP iEZFIEI A" { Voice RSVP Caller ) 65 i, MBEH S 5N
TR ( Choose Individual Statistics 1,

2) BT RSVP [RIESH, e RIS EE" (Number of Path Status ).

3) 7 "HBEREE" ( Number of Path Status } SR A di — MR SRR
S BN ( Change Draw Style ) —i# “EREME" ( bar chart ).

4) % "HBEREN" ( Number of Path Status ) SEHHRE E & iy — MSRH SEL g
‘BT MM ( Change Collection Mode | —i&th “Bi4R" { Advanced ) Mik{E—MNT
frge e, i HREME" ( Capture mode ) 284 “BTEE" ( all values ) —Hidy "B
E" (0K ),

51 B EEFEMTERY" ( Voice Calling Party ) LU HY, B4 Pt . 8
T|EMIBHEN" ( Packet Delay Variation | # “HEERBMEIR (¥ ( Packet End-to-
End Delavi{sec) 1,

6) Wiy “WE" (0K ).

RSVP {E&#MA (Voice_RSVP Called | it

| ) € "RSVP FH#N A" ( Voice RSVP Called ) W28 b fidr, MBS ok $5
AR 8 MR ( Choose Individual Statistics .

2) BT RSVP EisHy, 5 “HEmMEREE " ( Number of Resv Status 1,

3) 7F “HBNEBEEE ¢ ( Number of Resv Swaes ) S B A7 b — MR E R
A BT | Change Draw Style ) —i64% “&MEE" ( bar chart ).

4) fF “HEWEESER" ( Number of Resv Status | SE1HEE B Gl — W 309
PR BTN | Change Collection Mode | —i%H* “BER" { Advanced ) BiEHE—
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MFHed, 3 “HRIEM" ( Caplure mode ) 29 % “FTEHE" (all values ) —#ig;
“HRE" (0K ) M.

EHMEMA (Voica Callery HitR

1) 15 "SR ( Voice Caller ) 98 BTy, MuhEm gy SEat 8
itfi" ( Choose Individusl Statistics ).

2) BIF “EEMEMFER" ( Voice Calling Party ) EEEH, WAL T : "8
MEAEIREE" ( Packet Delay Variation | Hl “"#EEWBIEITE (#)" ( Packet End-to-
End Delay(sec) ) —$il; “BE" ( OK )

HilE T WMEEERE ( Packet Delay Variation | £ 9 S0 #6735 F 080
8| R R

5 4 d o AN R BB SR AEAR (Fb) ( Packet End-to-End Delayisec) ) = fed) df 41
5 B, 8] Sl 04 G Y B (] At e,

EEE

BLfE . FRATI SO R A ERERT ]

1) il s, A CEERTR ( Confipure Simulation } #07.

2) GigddE ~¥EERdiE)" ( duration ) {5 5 150 &,

30 Mgy “£BRE" ( Global Atiributes ) 375, BRI T AL R A

RSVP Sim Efficiency =Enabled. XA ELHIETEE ( I Path 0 Resv (A BM
GUER 1, BRI FOAE ) F R A AR

4) Bl “BAE" (OK ), "W (Save) THE.
EThE

R T s T T L

1} il mied, MR IESTT (Ren) . SERGE-T A E AR E LG,
TR T H AL AR PR RR S

2) ifEITRYER, “®A" (Close) A1, “ME" (Save) T,
NEER

He LA T AR I H A R -

1) #E 8" { Results ) St “TREEER" ( View Resulis ).

20 WM E R, % CEHEMAT | Voice Caller ) 1 zif1 "RSVP 1B #HRER 77"
{ Voice RSVP Caller ) 407 "S- SHIWEIR " ( Packet End-to-End Delay ). £
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"R TR ( Overlaid Statistics ) # “BHERE" ( time_average )

Packa! Dslay vasslon <o RSP+
Pl | _avaragee

3) gy "ER" (Show ) Fodll, HUTuANHAE (. FEARESRE, El
HHERAE - EFH, BEHT iRkt X EHL)

Hihomh
| o tme_ wvmsage i Vioice Callrg Party Paokos Drea-€ et Dely hascll

4) FI#E, TTRISERL R, SR T “SHFMMF" | Voice Caller ) 37 & #
“REVPiEHMWEM A" ( Voice RSVP Caller | 1idi0y “SBEEIR#EL" ( Packet Delay
Variation ), ( 3F: SENUH T AW @SB RS sitE )



5) G, B iEELL T o, e e R B Path F0EF TR BT Resv 4R 25 0%
fit. FEFR, RS T BB TREITR" | Swacked Statistics | 1 “{RIEFFE"
[ AsTs

6) i “BE" (Show ) H., EHER AL, &F "SETHEKE" ( Edit
Panel Properties ) 8 F B8R, 450 "7k FERAME" | Horizontal Min | f1 "7k E X
{fi" { Honzontal Max 1,
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Pacal Tite, |
[* Show Banal 1 de
Pl Coodinates|  Set Cotor | S0 |
Horgontal Min |14 050 e

Moo nial Max |1u5um i

Ful Sz ale

1™ Sat Al [raw Stias [barckm =]
Bpply | Cacesl | [ oK |

TR CRE" (OK ), HHE DT EER.

i — 27
OPNET RSVP S8U8HGE - M "BHBL" ( Protocols ) 38 @5 ASVP — “ESI{E
HFEM" ( Model Usage Guide 1.

%3
1. A RAER TR PRI A SR E R T4, W REVP 37 R AT i
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Wi, WRENTIRECREAS Path RIVEM IS Resv 1R A8 .

2, FEH B 4% East Router 18 th 2 West Router @ i #1045 o o B 512
PR £ 0 SR RERE ( Blhn, MOIBEMBIAIR ( Packet End-to-End Delay ) )
Bg7 % (A% g (B, 9% %57 QoS_RSVP &5 B 83k i B Q2_HighRate,
7 W7 45 38 o ] PPP_DS3 6 ¥ ( %018 % 3 44.736Mbps ) HL %, PPP_DS1 % B
[ WrdE 3 1.544Mbps ).

LS

S AR R A — TR . T T 0 LB T4
e e OB . R REI RS T IS, SR TR EA RS St
e, 74 52 K LA TE o] 5 U LA R L
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| } iG55 “OPNET IT Guru S &£8" ( OPNET IT Guru Academic Edition ) — £ "X
" (File ) ¥R iRFE “HE" ( New )

2) ¥ TR (Project ) —87 “HE" { OK ) 4 T #1484 <your inl'lialslp
VPN, 858y # % NoFirewall 34 “#E" (0K ),

3) & “BEIEE" ( Startup Wizard ) Pl “IREY ( Quit ).
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"R REE" (St Border Map ) — W FH RSP ES X" (NONE) - "
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] i F i W

Lbep A

1) M#E, “XSEHE" ( Object Palewte ) MIEHIM N F TH THER M. DR
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Applicalicos  Profiles

Router B Snlr_:-ll
AUET ppp_Server fo ppp_whkstn wL vk 4 b 48 #4040 R & M B R 65 B ST R
M it { Serial Line Intermet Protocol, SLIP ),
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& 5 W R 2 1 544 Mbps.
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RENX" { Application Definitions ) MR A "BL" ( Default | —8i "BAE™ (OK )
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4) fEE i Bales AT A, MARPEF “RESTEITR" ( Choose
Individual Statistics ). £ “HEFFEER" ( Choose Results } THGHES, Ll FHciHt,



162 = i BTSN
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2 ) $ehiRE i AR Router C AIRRE %3 Server 2 ] dYEERE.
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ITRHLAS A EERE
4y hMGEiTREM LS, By "7 ( Close ) — “BTFE" ( Save) TE.

LR

R Bk S SR AR
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8 AR ( Traffic Received ) #EilIE.
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5) W% P Sales B 80— S i ey B LAY B .

B i reaad
B Fumadl
# Fromaall dPY
b arvarage n Clend 0l T ime: Bacarsd flgeatsec ]
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2. S IEA HTTP - S Sos i i R ao s R,
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1) ArFBEER, M FRE PSS “RETESE" ( Network Chart Only ),
20 WTESHE R, R “WE" (view) — “SBHE" ( Split Groups ).

R e ﬂ
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BT Wi TR A ERIE, o CURCK ol SRR T e P o P i
pEE, ] LI ERZEe A,
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1) M, AppDoctor F8i &8 “HIBCA" ( Summary of Delays } —&p “BF
" { Show Values | Si%4E.
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i T
OPNET IT Guru 7T LLHTAER ACE o SRR i FTRET IRIAR 2. ACE fff ISR it
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4 R N ) 2 (o] R 2 e O 1 AR L ( finerprint ). Gl b preb e, fieCarel B
WMTER BRI T R S 570, fian, (8F ACE #ifbm S, AL A 5# ACE
St (B FTP_with_loss ) sl — MR8 R, i i B G F IR . 45— 1P [k sp
[FE47 100 -RIP B, FTP AIfERE & B

R 5

1) #EIT Guru EW O 1, #3 "8 (File) — "$FR" ( New ) —H TR gH
AR “TH" ( Project ) —#id “TE" (OK L

2) TGS A <your initials>_FTP, $#i58tdr# % ManyUsers 1 “E"
{OK ).

3) fE "B B ( Startup Wizard ) b, WFEFx, % “MWACEGEN"
{ Import form ACE ) — iy “F—#" { Next l.

4) "Bi M ACE IR " ( Configure ACE Application ) & G818

a {f "E#]" (Name ) FREEWY “FTP ERA" ( FTP Application ).

bl “HN" (Repeat) WHFEREY 2. -tFEEHENESHAPRT
R T

c. iR “HH" (Repeat ) fUFRSIREHAE, B “EHX" ( Infinite ),

d B “BNES" ( Add Task ) —7F "EEHEE" ( Conmined Tasks ) Fh, #
it “MIE----" ( Spectfy-- ) WM Fiiahkis “HEGM FTP" ( FTP_with_loss ).

e. B “PF—#" (Next ),
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[Speoty
1 Apphoahion nans.
2 Appecahon repatthon per usar
3 Masanum ramnbe of rapsthors
PO RSl

Kot Vi £ edi e Prodie

ek '8 Task 10 salect e ADE &
maca Pied ) o b contarad as
[t of this. appeciton

Mty

I o porkared Lasd sl e
T naing BT talker 1 2 'ChenT)
Thax trst takar s Fe her Thai senids
e et packal i Tha Tans

2 Trve g st PO 15 Tierad

et i Dbt S

50 HiF ek ACE $R#h" ( Cremt ACE Topology ) #HGHE, 2 “EAS8E" ( Number
of Clients ) 13§ 100, 4 “SIREER" ( Packet Latency ) 1230 40, HoH flik oy

R Rl “ElE” ( Create ),

| Egeaely’ D RrTvile e 00 C10 DO @ Pl i ROCOHO T P appl R0 E TP Applcnian

SR | Spechy the rumber of thertts rving &)

bt ol Gl i“ === e apphicaion [ more 1har o chent
i Speafied, 2 LAN' node s uled o

repredasnt e dents

2. Packet Aralror caphues packets n

Tho umuited nabsoi 17 im nol

salectable f the rurber af dents is

v than ore

A, The defautt chend lncahon |6 barsed on

{rformahon ootaned from T ACE

irach fles

4 For & reenate ol eahon, YW
lparEretans can be speciled -
tachnokdy, Dacked [ahercy. ahc

it B Tolaers for configursg =
gment | [ coew |

6) B “Sc#E” (File) — "B (Save ) —Hd "BE" (0K ), BETE.
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ACE [# 5813 T — 7 FE RS, % ( Tasks), B ( Applications ) HI
A EIRRE ( Profiles ) THEHEC S04 MBER O FIRTE ACE [0 P AT T 9T 1T
. el — e eE L.

Tasks  Applications  Profiles

. LAN with 104) ussers

EITUR. WESR

B, wIrEEelRiF T, TR T FRET{HT.

1) fily “ER M EITR” ( Configure/Run Simulation ) #8] M.

2) WOABGAE, R “iETT (Run), SAUE-TIREeTREME LA, EERRT
FECHLI ok AR

3} (HHEFTSCEE, EMEGIE— "W (Save) TH#.

4) fE “HR" (Results) B PRSFE “FHHER" ( View Results ) BT "BE
MER" ( Custom Application ) 2 UCEN ) — % ¥ * B2 B W8 ELB3 8] ()" ( Application
Response Time{sec) ) BEiit.

5) Bl "BRR" (Show ) FiEEH. S5HLPE @ AT,
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Aedidatios. ALE [FTP Spake st / FTP Apshc o
Chathore dpgile-ston Appbcshon Nesporae Tire [ssc)

it —5 iR

LML IETF RFC 959 8 ( www.ietf.org/rfc.html ).

%3

1 R A& RS FTP SR BT EHE 0 FhY

2, ## i AppDoctor #8EIR T2 ( Summary of Delays ), (8l F % FHig# FTP T #8¢
EIESE} A =0
a. i %28 T
b, AR IR
c. Bl

3B RERERDL  REIERR WAL CILFT RYHEa R R —
iR,

4, FHE R RS, P, TCP, &R FTP Y FEREIH.

5. 7c M H it @ ( Network Throughput ) B e, M OFTP I % & Bl % P 800 Fot
ik 179 9 S5 04 2 300Kbps, FUWR{E AL S00Kps. {HE, Wi gkm e e e e
T6EKbps . SEE RS b B R E I TRl R

6. ¥ TCP AL 0 (in-fight ) W& AR TCP SO KR mAE, HiE
A B8 HES 81 ( bandwidth-delay product ) UnfE] i fE AR W O K re .

7. SrET VR fn P S FTP f w22 ) 0 A HS R, DA RN
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Feflit—-$Eda ) . T b ndwm R i Ay B

B. fEFT SRR AE4F, 2T ACE Sr{t FTP_with_loss @i T £ HIFFs4IR . W
B ek 5 at, &l 6 3 it QB_ManyUsers_ExistingTraffic. 75 -3t dE 8t
W, s G R0%e TRERAY CHUTET MONE. A — T -T-BETEN IR e
m FTe IR R, (F, SRAASRES RS FEL . NanNFER
# 8 # | Background utilization )} # # G HEE ( Remote Router ) #o [P & (P
Cloud ) 2 /] #9858 1 20% ¢ RNER. )

9, b OPNET IT Guru AR, $77F Oracle_DB_Application if FITRIEME, T
R FEPERE, T3
a, B R R o (] Y IR R,
b (BRI TE R A
. AP A e A i R v 0 e ] R R

L&

SR Al A4 I TR . KRR AT ERL RS
IR iR, SRENERSRETE, HFET SHRRERNSRET
P, i T o T £ 4 5 L R L
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Matwiork Simulation Experiments Manual

Web ZE£F HIELHE 4
S Web 5 IRk 55 2 HE A

KEHm

A58 H AR R Web S AR ST 0] Web 5T e 8 (el L B Web fi
F mir R ELAD R

SRRt

R, i A AT S A TR B0 0, DA T R Y
PR A, PSR O] B 00nd E] de S i TR A Bl . MR, RSN WMIEEEN HGE
foF —EWE it . REUE R R S FHAER S F RS RS
EET, SRR 20 e A SR AT IR/ WA .

OPNET IT Guru P AR T PR R e « HlRapy ( F ) 1S ( Per-
Virtual Circuit (payload) Compression ) #1448 O ( BT84 & ) [ES ( Per-Interface
(entire packet) Compression ), TE5 B EEHEAT D, S G0 20 107 vt I 55 PO 008 A0 (0
FERNE L . MIFERSHEDRRATE, Sl aER bt - R TS
FIdRaE. Bk, fdEee i R e v AR, R O R R

Web BIFHREMA . WEPROTHENER . — 10T LB UT Y W S 8 17 ool 3 8
£ 19 DL o 00 25 0 R0 A 81 £ 9 0 Rl T i I8 s e ¢ TR S R ) R T
mERMARTFEFEEE SO WEE, Wil THESSG0E, BFAEMAh T
BRSSP MR TE, (RN, FPe el B R AT LU R P R D e R R, AR
HoihEar-E, BWUREREeEeT Ll T, o m, e I e e A W M
MY, Y R R R RI AR PR, FET RO R

ERLRd, BfEad-—tRSN = HR, X 7RSS, ¥R
HEUA(E] Web B %45 R0 B0 R R Web SRYEREEE L1 TE) Web [R5 (% 5 R
PLE HBEE: Web B S 3R M ELA0FEH.

L RTRI A&
L i CGHAoUmEs: REeHik) 9 5 A 7.2 W 0.0 T,
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ek

tiEHIE

1) B3 “OPNET IT Guru 24" { OPNET IT Guru Academie Edition ) — £ “3L
" (File ) 3EMRPEEE "SR (New ),

2) &P "TE" (Project ), il "WE" (OK ) —4 L8445 5 <your initials>_
CachingComp, #5864 & NoCache_NoComp — i "BE" (0K ).

1) 1F "B ¥4 RIIMEE" ( Startup Wizard; Initial Topology ) H&HES,
i RS HR" ( Create Empty Scenario ) I — s “F—#F" [ Next ) — M "
" ( Network Scale ) FFh e "#R" { World) —fid; "TF—#H" (Next) 3 i —
i “BE" (0K ),

el £k (e

P S L1 )

1) BAE, “RE" ( Object Palette ) MHEREM B FETR THEXKATH.
AR, Wad AT, & HREET O RSl AR IAM"
{ internet_toolbox ), {FREIE FHEMAES-TH, 1 “EARR" ( Application Config ) I
—4 A EHMERR" ( Profile Config ).

2) WFEETR, BRI 8  ArE

3) [EEER T P — R A, £ CRREEME" ( Advanced
Edit Attributes ) —#&h "HEIER FRAAE#IEME" ( Apply Changes o Selected Objects )
WHEHE — M TFEAR, I “xEE" (xSpan) M “yIEMW" (v Span )} #+ l  8] X
0.001 —#if “WE" (0K )
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41 78 "BA" [ Application } A& & “REME" ( Edit Anributes ) —+ 1
TR, S Mtt—Ral “RE” (OK) — “#%F" (Save) TH#,

5) e "Mk EMME" ( Profiles ) 3@ I Hdi @ "WRMME" ( Edit Atnibutes ) —
InFEFR, SRl "WE" (0K )
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& =] Profie Confguraton
i | rewes
Elrewn
|-Profile Blames
[=] Ak acrm

]

a

=
Ham.
| Saan Time Offcal [sac
b Durstion (ssconds)
] Flmpia ataknding

}Opembon Moda

|- Samn Tirne Damcomin)

| Dumasion (seconds)

[ Rspeatshility

Appiy Charges o Seleced Objpcts

25903099 823

HTTP _Img_Piof
i
1

HTTP img_App

uriform {5 10)

End of Profis

Linlsmdtad

Seral (Ordered)

urvorms {100,110

End of Simulatian

e 4 Seam T =]

[ Agvancad

— 1050

| Eedbet | gaew | x|

MESSE (UN) TH

1) “BAEREETFE" UN_Servers Fll—4]7T “T@EE" ( Object Palette )
AHEHE, BiRTE “HREE" O FHOERPERET "ENMIRAE" (inemet wolbox } —
B TAEE # in—1 5% 2% ethemat_server, —-1~Hih#% ethemetd_slip8_gtwy, &5 {7
—4- 100BaseT @EHEE T EEREI TR, REEDNERIFHEERE.

UM Router
20 % "EEEWeb BRESR™ UN_Web Server i —& ¥ "ISMME" | Edit
Aftribites | —3 I8 & 28 bt A4 12 8 5 UN_Web_Server — i1y "B - SERERIARSE"
( Application:Supported Services ) iltE 14 “H88" (Edit ) W TFEAR, B,
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3} i “RRE" (0K ) Pk—ftd “EELE—&" ( Gow the higher level ) #i4i 9.

EEEM (Afrca) TR

1) ¥ "JEMDLETFTR" Africa_Office | Wi —4TH “FHREHE" ( Object Palente )
GHEHE, MR TR RFET "ESMIRE" ( internet_toolbox ) — 37 T B
Tl — 4~ R B 5 10BaseT_LAN, -~ B i #F ethemetd_slip8_gtwy, #& 5 & Al — 4
100BaseT FMHE T EREER I F R, BOERIE S g

Office_Rusiter

Office_Clients
2) 7 "HABEEFPRBEHE" Office Clents | 5 ik “HERE" (Eda
Attributes | —f! “ T{ERSEM" | Number of Workstations ) M55 % 50,

30 0l YRR EREREMEE" ( Application: Supported Profiles ) [ #E {2 H
“SW" ( BEdit ) T E R, M-3R CWE" (0K L

4) iy "M . BRI ( Application: Destmation Preferences ) W358
"HRART ( Edit ) —WF MR, dEetE.
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H'_,,.- Al Mara
HTTP Senvar i.1
| R P i N F e

50 fgy “EEER" ( Actual Name ) (H—i0F B, el g4

6 ) iy “WE" (OK) 3 —-fid “IEEL—R" ( Gotothe higher level ) fi4 .

T

fTHF “3 B4R ( Object Palette ) HiGHE, WM T ERQ®RF T "HEEIT
RA" (inemnet_toolbox ) —{ -~ PPP_DS1 BERHU M- F R EER %, Wikii
BT R 3, (ER SRS A & node a i node b —# “HE"
({ OK )

e

PFE £

e & Lib_Barvin < Mvica

podl @ W LI Seevern UN_Roule PPE F10 PG .
piort = Alang CeTaoe o WFFFI'“:WF'U:III_.'

cnby: e = CEGA wubon Doan
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iEESiTR
1) % “BE&E Web JRER" UN_Web_Server { 7585 2 [SIEE % 18 T UN_Servers
W) Efm A EHa SR P MR R ( Choose Individual Statistics ) —

WMTFEEAL, 75 "B HTTP™ ( Server Hup ) EicEiigd, w4 “HAW WK/ #H"
{ Load{requests/sec) ) HEit—32id "HE" (0K ),

Logsd (eosmonssac]

Task Processing Teme [sac) -
=

Gancel | gx |

2) fF "hAEESBEEM" Office_Clients ( fe-E# 2% FH Africa Office 14 )
Eft MR AR RS ( Choose Individual Statistics ) —40F

HRm, £ “BPAMHTTP” ( Cliemt Hup ) B &, i_ﬁ# ‘W MR R E (#OT
[ Page Response Time{seconds) ) Stitft—8d “WE" (0K L

3) “RIE" (Save ) TH.
MoCache_Comp 5%

TETEAT R ey P e epy, AR TR Adrica_Office H it & F o] L4 1y ] BBk
e 5 -1 1) UN_Servers i) Web Brak. TR M2 E 0 abig e, Sde
U] Web B S pme e e, FEATHE A FEIRRY S E1E S — R, EXTERT, |
{4 P I SR P A HRAT . 7 OPNET W, FRSE SR i 210 i b B 1SR

1) 7F “1H®" ( Scenarios ) FHE P HF “WHEHR" ( Duplicate Scenario ), Iy
# 4 NoCache_Comp —84; “BE" (0K ),
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2) RS, & "RAE Web [RESR" UN_Web_Server | {5 EHIR# 33T
M UN_Servers i } | fidi—df “REME" ( Edit Anributes ) —REFF “IP EiS8H"
{ IP Host Parameters | B —RIF "BOMBR" ( Interface Information ) J2 455 H1—
WFEFR, # "EHER" ( Compression Information ) MEEE S "MilSEREE
#%" ( Default Per-Virtual Circuit Compression | —#ili “TE" (OK L

1) fEEEE PEBER Office_Client ( fe1E#H:h2% 5 Alrica_Office (4 ) |
i — 8 HEMIE" ( Edit Attributes ) —EIF “IP EHLE8" ( 1P Host Parameters )
Eliti—ET "EOMR" ( Imerface Information ) 2R —m T Eirs, # “EEE
fER" { Compression Information ) MR Y “BAGRBEEE" ( Default Por-Virmal
Cireuit Compression | —fdi "BRE" (0K ).

Cache_NoComp 158

o U (] Wieh [l 507 e 7 (6] P 57—y i e o o T PR 9

1) #i Ctriv1, B — 45 & ( NoCache Comp I8t ) —& “#M|" ( Scenarios }
Firpikde “FHHE" ( Duplicate Scenario ), # Hr & & Cache_NoComp — i 7
"RRE" (0K L

2 ) BldEM D EFE Africa_Office ch—s§i il 2 52 % 5 i fpdell 1] Office_Cllent #)
Bt #2 Office_Router 2 [a] fTEER—TH “FTMEE" ( Object Palenic ) AHGHE, WRRTE
i ch i 8 T ¢ 8 Layer_4_switch — i —-1~7F #H| ethemetB4_layerd_switch
— 4~ % 38 ethemnet_cache_sarver FEINE] TfERE 4, fH— &% 100BaseT G ( fEEt
MR ) ETREEEE I T EA R, WO, I E W s PR g
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Layerd._Swilch
3 ) W {EAH %5 3% Cache_Server |5y —iE# "R ME" ( Edit Attributes )
—40L 1 % ¥ e bl i 1§ % Cache_Server —iff “HEMEFMHHE" ( Cache Hit Rate ) HE
BHE 75%.
4) H B EHAEE" ( Application:Supported Services | Mt fE “WiR"
{ Edit ) —iFERF, @alfE—ad “MmE" (0K ) M.

ifice Clioms
Cacke Sever

5) B b Layerd_Switch b #idi it “REME" ( Edit Acributes ) —m T H
Fi, i@E ¥4 EEEGER" ( Layer 4 Redirection Information ) J2 98 g 42
#r “E" (0K L
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HilT WA4EBETHEY ( Layer 4 Switch ) @2 % T 4 Bivivst o 0 FiTFa
&, WEHAERZLTRN, F3EHTTP A &Rl e Web it TR AL,

BT E (Cachc Hit Rate ) A E QAR S AL B RiEgnE PR
MR, wE—AREENAT, BAMARSSE L FHAGHEESY— 4 HTTP
i, AMEHEREMD, NEHLLE P,
EiThHE

WL T 2 e iE T = A (I

1) 75 “MR" ( Scenarios ) EHLPiksE “HIRER" ( Manage Scenarios ).

20 HE3TEEh “EMRT { Results ) £ 59 (M 2k % <collect= ( gE# <recoliects ).
T E AR, 30 “{AREFERE" ( Sim Duration ) AR 5 0.5 /hig,

1) My “WAE" (oK), =731, SR UEAERE/Lad, TWRET
IR Ak AR R
4 ) 3-REETTSE LG, R —TERP, Bl "%HA” ( Close ).

WEER
1) 7F "E5R" ( Results ) FH S “HBHER" ( Compare Results )
2) W FE AR, W PR GESE AEES" ( time_average ).

[+ Show Pravies

3) Rkl FAEoii i .
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a "FHRUERHR" ( Object Statistics ) — JEM I E T M Africa_Office L ER
F % B H R Office_Client — “$& Fi% HTTP” { Client Hup } — * /6 TT W Bz i j8) « )"
1 Page Response Timedseconds) 3.

b, TSR ( Object Statistics ) — B & 5 i & 2 F B UN_Server —~ B & E
Web i #5#8 UN_Web_Server — “[R&&# HTTP" ( Server Hup ) — "8 ¥ (i /#)"
[ Load(requests/‘sec) ),

4 ) HRINTFEMAR,

it —1F i

REC 3173 ;. 1Py % £ 4§ /E % th 1 ( IP Payload Compression Protocol, IPComp )
httpe/ftools_ietf.org'htmlrfe3173 .

(. Barich and K. Obraczka: "World Wide Web caching: trends and techniques,” IEEE
Communications Magazine, Vol. 38, No. 5, pp. 178-184, May 2000,

%3
1. #UE R P TR ) Bk ) MR R B ) METEREE, RRRsiHReE
Ajel MR A
2, B =4, ¥ 0 4 Cache_Comp, %53t o R 6 F I 88 17 1R
FAEES . PRt TR, BT ENR S WA A R TTR .

KERE
IR AR T N R . KRR AT N ERURES

(5 SR P i . AN Bl s B hE ., FRR T S R U A s R T T
PR, #5508 b Y BT e o L e PR
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fetwork Stmulation Experinents Manuaal

A PR
54 A0 i R S N

LB/

AR S T R SR P, ST b O O PO T B b e S BRI R Rl A
T RTERE.

SRS

S REERF th— R R M N R, TR R R A A R, IR R
O — o UL WP 3 (T ST RN . AT N R RT R R
AR, A AR P, S H AT AR, BT SR RN — T
Ml TEFRRIMEITT, (EATRER RS 1 o Bl A R S 1 L e, -1~ ()
WL R R B b R, BUBERCT R T S AR AT H . IR AR
FEER M EEESF ( Mult Station Access Unit, MSAU ), ‘EREHFPHAER. B
WES(E. ®iE. TREMLEmaMEY G, AL E Msau,

M BRI E RS eRLER, ST VAR RSR. H—1EE
R Qe W GO A< RS, SRS AMRE LU, RS RHEE R A BIER LR
FIBHE ST LR, ST EHEM M ER, B EFLSMEEABRS. SaEF
F 4 (8 ( Token Holding Time, THT ) JEHSHE W sl fRITRH M0, Max-r5E L
uEAFE ., THT 3T M aF HEm e P . 28, MBRKERESERD
EL TR 3 55 ] I 90 H

TERLED, PR TSR, EAERBRINEEN 14 70, SR
FACS TR AMbps,  FATHRIFFE M S8 TR LL B SR R R (THT 3 R S o] B o P B )
PR,

LI AR AR
CO) Wi CHFMuLmes . BHcEk ) $s REaY 26 .
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KEHW

Pl IR

TR T R S BT S - B R

|} & “OPNET IT Guru 48" ( OPNET IT Guru Academic Edition | — fF "3
" (File) PR “HTE" ( New ),

20 14 “LIE" (Project ), ik "BWIE" (OK) — T#E &7 ¥ < your initials
_Token Ring, # b3 4r% % Balanced — . “BE" ( OK ),

3)fE “BRhES: WL IRIMEET | Startup Wizard: Initial Topology | #HFHE,
MEEET “SETER" ( Create Empty Scenario | #2801 — iy “TF—#H" ( Next) —
M O“PEERM" (Network Scale ) #l &bk “HEE" (Office) ~ Rk “T—H"
( Next) 3 @—8 “HRE" (0K ).

4) %M "M|EE" ( Object Palene ) 3TERE, “BRE" (Save) TH.

R

T A T A5 ) S R

I} P "R ( Topology ) —+ "SRR Rapid Configuration ), MW FHisch
e “BEE" (Star), Rl "WE" (0K )

2% ¥ “thEA K" ( Rapid Configuration ) 3EHEF 8T A" | Scleat Models )
HHl. M BTN ( Model List ) TRt “SMER" (wken ring ), P “WE"
LOK L

3) f "HRERNR" ( Rapid Configuration ) #fEFfEd, @WELT 6 88H, ®il
“BE" (0K ).

HHERT 32 hob T AT —MHLME LR 0l AMbps A4 16Mbps 45
£ EHEENAEE, EEEAREST—tRHE o BN diaa,. SN
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HO, FAEEES LEBOLLEHRYH
TRA link i 48 & A 4 B EAR & 8 ol — A 45 & 4Mbps LW ER
4) BiAE, Sl T M, bR T R

Al P T S

PTE, ¥R A A MR BT THT LRI ro it T4 e
1. fFy tr_station_adv FERS i < B 25 {5 MU T fF & tr_station #8105 B 50
A R HEAT R THT R

1) Fa T HaPEE—T YA,
Hik—ZHF "HEEMUYA" (Select
Similar Nodes ) M4 HE. HIZE, FIERRAY
CTE SR HUE - IRE Fil

2) BT APEE—TTAE,
A "SRR ( Edit Anributes ),

w "EHERTHRA#RAENR"
{ Apply Changes to Selected Objects ) 81§
#E, AR R e, of bl S H A
BH—TWE.

HERR 7RISR~ 67
A .
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3) BGHERIE - trostation, WFROESGRIEE “RE" (Edit). RENTERT
oAb iR tr_station_adv BEHY

4 ) s “ET" ( promote ) S EEEREIN THT, CUSWF RS REHEE THT T
YRR, 1L AT RRAN S A A THT I e Al 2104

a [BTF "FERWHESM" ( Token Ring Parameters ) [ EAH,

b, £ “THT #EERTE]" ( THT Durstion ) B#: L Hii—ikE “BArREDEERH"
{ Promote Attribute to Higher Level ).

5) A "HESEA$HE" ( Traffic Generation Parameters ) B85 —38 “S3hik
AAYIE" ( ON State Time ) F{HEE “EE 100 FHEEMATH" ( exponential ( 100 }) —E
"R EMET { OFF State Time ) #8250 0 g3 SH" (exponential {0 )],
(i e “ON" #Hhet =t HiEa. )

6) T "HIME LRSS ( Packet Generation Arguments ) i B i B4 —48 3
A iE 5 M ( Interarrival Time } [ £ 38 820 "B 0.025 B3ERMA#H " ( exponential
(0.025)),

7) Hily "HRIE” (0K ), R0 3 TEHEEE | Project Editor ) 11,

£)“fRE" ( Save ) TH,

HHEET FMWEEEE ( Token Holding Time, THT ) 353 T 44 an - B o5 fl 42
¥ A4 W H 4 R 0t E]

BARHE)EIN ( interarrival time ) A "ON" AT ik & S8 2 4 6 ot e )RR,

mEGH

o e A b - U B R R e FRGE T . U AR R
e TR B ERALRE . A —MRSira LA H . B8 —-TF, BINEAT
THT #eiEm} ] ( THT Duration ) A9R4E. B, FHH 03NS RAHE.

1) i RN ETHRT ( Configure/Run Simulation ) #4551 8.

20 #REET “#MA" ( Common } B “FEERE" ( Duration ) 128 Y
S 4k (5 minutes ),

. m|ﬂﬂmlmmtmﬂmmwﬂ-—iﬁ¢
e |n'—|-m‘__é

Vahioa poeonte [0

Upetate wmmevat [100000 Evarem

T Enatsis meulion oy

kR ) RS T
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3) sl MR | Object Aributes ) #5855 “BW" ( Add ) #:4E.

4) IFE “EmME" ( Add Attributes ) AHERERT A, HETE W EEN CTHT &
P " ( THT Duration ) M#%. 0 F 5%,

£ "HmmT (Add) £F, 8 dy 4 5 i 8 oo R i o 88 4 89 8 £ unresolved
attribute } ; * oh 4 3 W By < M 5F 8 8 THT #% & B 8 " ( Office Network.* Token Ring
Parameters[0]. THT Duration } —§# “P8E" ( OK ).

Lirenpobect Airbotics i
: Mot " Togns Fng Parsmars 1] THT Duisedn -‘,’. |
¥

'
i

5) B, fRREEEG SRRt RPRE "HhREMESRESE THT &
& it ] " { Office Network.* Token Ring Parameters[0]. THT Duration .. { @ 7F “M & "
{ Attribute ) £, FTLIF B MR CESE L REIEBE—~0TFEFR, 2 “E
[ Values ) $:HI.

6)BIEIF 68, (. o " (Value) BPeF—4 %1, Sl —tdi
EXFMFEA 00, A e A ELU EFR. )
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7188 "RE” (OK ). B, #F "(RER" ( Simulation Configuration | 3 i
HERDE Ldm, &0l “EBORPETCHE" ( Number of runs inset ) B 6,

Common| Global Amibutes Object Anbutes |Fapons| 514 | Anirmatian | Pinfilng| Advanced|

¥ Une dufuull values for uniesoboed stibubes Humber of nuns n set 6

[ Bave vecpr e bor each nn m et Symatas "'"'“"i :
Vahis

PSS o & .00 00,002

B) MFimiray 6 (0, MW EHIERST "W (scalar ), BHEMAR
ArdrEmsE i i "B B rEFETEAE,. BOWERERG R, EE
EFE—T . & "REAR" ( Configure Simulation ) XHEHED, R "HE"
( Advanced ) $5% .

940 “ERA" ( Scalar file ) CABEIEE % <your initials>_Token-Balanced .

oo Gl Aarotes | Djact At Pioprare| 5 2| Arsmatire] ooty Adtemcdfin * | ¥ |
i rl.l._'rmmmm-u ;i -
i L ) O pe——
L (e

Scslery [EA_ToimrOmonces e——
Bemulabon pragram |op_mesm
Mﬁﬂﬂll
Flmconts dutfies inmete [ross = | Daw |

L ABNEEL L e o e

10) Mg “JWE" (oK), "EE" (Save) TH.

EES TR
TE(H RN, 1 fn T AR FE s i
1) ETETERMEMER (BAE{E—NaaiEetig b ) iy, AibmER
i "EHE TR ( Choose Individual Statistics ).
a. B “£RSTR" ( Global Statistics ) RN,
o 37 PR ( Trufic Sink ) RicHil %% “BEHR (HEG/ #)"
{ Traffic Received [ packets’see ) ],
o B “HBMEER" ( Traffic Source ) FE2UETH — iEE "HixHE (MEA/
#)" { Traffic Sent ( packets/sec ) ).
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o B WEETR" ( Node Statistics ) ELUCETH— R "SI ( Token Ring )
B EE ke “BIE®R" ( Urilization ).

b iy "BE" (0K L

2) B, RITWERG - EiTaRe g ims i e a8, 451
it {6 -

a b “tAR” ( Simulation ) #80HiE4E “HEEITR (%8 )" ( Choose Statistics
{ Advanced ) ).

b. £ 4= R R ( Global Statistic Probes ) B Friiil “&RZ&MA" ( Traffic
Sent ] #l “HEER" | Traffic Received ) 5, “HAE" { Utilization ) FEH 0 & H 8
T S T

c. 7F “HBYER" ( Traffic Received ) HEF L H T — "SWBME" | Edit Attributes ),
P SERMM (scalardata ) MHEIEEN Y "HWH" (cnabled) — £ "iERED"
{ scalar type } MiEEEEY “HEFE" (time average | — 5T E#ITHEE. & "W
B (0K

d. if “HEECHER" ( Traffic Received | £8¥Hf “FAR" ( Utilization ) $H 5 fi il
O

HEWRT FIAE (utilization ) LR EFRPLASLE TRFE AL

T4t (probe ) £F 8 P ARG K P48 R B — AL

3) HAROS Sl MR, AL, SN MRS
ndfE, fEHEPFEELS—T “WA" HiHRCRTE. WO TR

a W "RR" ( Objects ) PPz “FRMERH" ( Create Attribute Probe ). 5
e, TF “MYEEEH" ( Avribute Probes ) EUCESH T a1 7 —T8ri e, T B s

b. fEdR M tEREE LA, Mehd s "REANRME" ( Choose Aunbuted
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Object | —BH “HEERE" | Office Network ) BEiciil— 8454 4 node O $13: |,
AT LR AT — R S ) —8d “TE" (0K ).

Tralic Sk Trafle Betaned [packebivec)
Trafc Source Tafc Senlipeckceisisac)

o F—IERMAEHTH B d, WFREER s “RMME" ( Edit Aunbutes ) —
MFEATR, 4 “ME" (auribute | BEEE 4 “FHERFEE 0 88 THT HiEnE"
{ Token Ring Parameters[0]. THT Duration | {f —f#di "BRE" (OK ).

4) 1F “#R$8E" ( Probe Model ) BT 004 “X#" (File) ¥ h ikl "RE"
{Save ), 5 “€M" ( Close ) # .
5) BEfE, GEFP “TIREMEEE" ( Project Edition ). #{RCEE "@RTF" (Save) TH.

EHlinR

FFTRIAIEFRAY 5 R R T8 ( balanced )« BT b b o M HE B AO
ARAERS . AT A htERE. S — SRR (unblanced ) Brlt.

|} #£ “EEM" ( Scenarios ) MRS "HHHR" ( Duplicate Scenario ), HH 4
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% % Unbalanced — i “BE" ( OK ).

3 ) Al kY A node_0 f1 Y 2 node_T —{E IR S B A, A
MHE" { Edit Attributes | —B 7 “HBERSN" ( Traffic Generation Parameters } #1 “#
WEEMEN" | Packet Generation Arguments } EHCETE— 40 F B M, 8 “BlARHE
B M ( Interarrival Time ) SF 9 % “¥{H 0.05 AR F " ( exponential { 0.05)). @
(Rt “RE" (OK) 2, ) "SHiERFHRABEREFR" ( Apply Changes 1o
Selected Ohjects ) MiEHE

‘I'ypl.f”'“"

| ABrbuin

T

|- et

I tighant Dpsination Address
@ Lowss Dasbnaion Addmu
rl: [#] Tiskun Fing Parsmstam

1 =] Tenlc Genaoios Faramesenm
|Ir |- Sams Tirees |saconds)

i@ 0N Gasis Time (seconda)

it | DOFF Sisie Time eeconds)
51 e Tve | B nnda )
& FPacki Sen yes)

I+ &pply Changes o Sefecnd Utmcs ——
| | praned | Gancal

I BT Sinode O dinode 7, EPEHMEH YA~ EEME—
A EAid, S WM ( Edit Atributes ) —IMETT A E R, P CBlEsEER"
{ Interarrival Time ) E4EEA 2 0 5 0.075 #3EMAH" ( exponential (0,075 )). 68
FERE "WE"(OK) 207, &b "EHERTHRESEMSE" ( Apply Changes to
Selected Objects ) BIBHE,

4) B TREMERRY, RHEESS 0T "X/ EFHR" ( Configure/
Run Simulation ) 4] #—8id "REHAR" ( Configure Simulation } TFiSHER “HER"
[ Advanced ) 3580 “SRMIF" | Scalar file ) S4B W B <your inilials>_Token-
unbalanced

5) sk “BRE" (OK), “BF" (Save) TH.

iE{THRE
iR T SR A T e - R A {1
1) 7% “$HM" ( Scenarios ) M Hich— ik ff “WEHR" ( Manage Scenarios ).
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20 EETEET HRT (Resuls ) By {fck 4 <collect> ( ukF <recollects ).
ST T,

3) R “BGE" (OK ), ST, ST BeTiEm e Lask, RRBTFiR
YL AR FERE

42T (8BTS Re ) TMETEREE, Bl “XA" ( Closc ).

5)“RE" (Save) TR,

WM ETTIT RN . OPNET IT Guru #§ S48 855 Sk hnalds it o A2 4 s b
BTBEEFPNREEE, EFREFSTZA, MR (F: R L4
#EIF, RS THYR.)

o (EF I (File) 3P EfE “HETE" ( Model Files } — “BIRRSEI 47

( Delete Model Files ) —=M¥l#h, #&4F “HAbRBBER" ( other model types ) —
it “WMHER" ((os) Output Scalars ) —FEERH S MM AL 0, R
Srrp . ¥EMMEEA SR L B <your initials>_Token—balanced # <your initials=
_Token-unbalanced — &84 “3HM" { Close ),

RITER

R AR, EEHH A

1} M "SR (Results) FHRPEHF "FERER (B E ) ( View Resuls
{Advanced) ). BUfE "SRR ITR" ( Analysis Configuration ) B:4THH,

2) BE—TF, #iTERSERCHSP IR T HRERSF T TRSE. W "X
" ( File ) #Mcp i MRS HERE X H" | Load Output Scalar File ), 4 Balanced
MR = TR, 8 <your initials>_Tokan-balanced.

30 M, “EE" (Pancls) FE M cpH “ o RFREE" ( Create Scalar Panel ) —
T RS E T o PR A AR R AT CEERT
{ Horizonwl ) 2% % “<SRMSFEHE" (THT ). £
“Hh3h" [ Vertical ) WA "RIBR" ( Utilization 1, s - =]
(F. FHHBER, AEE "BERHE 55 g | [
TR 2c P FR24d,)

i wﬁﬂk-mﬁﬂ i
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4) $ity “ME" (0K ),

5) EEREE AL, &F RBERRE" | Edil Graph Properties ), MEER
W FERR, 3 CBEMEE" ( Cusiom Tale ) #4 “FEHRAE" ( Balanced
Utilization ).

!'.
J

5§ 580 0N By

7 I
] 18] 1] B3 1]

(1 Hoeni roste & 5 i Flreg P aases [T1TH 7 Dumon

7) 3T %5 Balanced 8 Bt {7 th4k, In#ERALSCEF, B “3C#" (File) SRk
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P& “imERW AR B ST #E T ( Load Output Scalar File ) — M 31 Y F 38 b 2248 <your
initials=_Token-Unbalanced

B2 W “HEHE" ( Panels ) RGP RS “SIBIFREHE" | Create Scalar Panel ) — b
03, AT R ER ( Scalar Panel Data ).

) B "RET(OK) —~mE WS, LHEHEESY AR EARE"
{ Unbalanced Utilization } —#idy “BE" ( OK 1. S5SEW0F B A, 58 060 B e ek
FE— P, BEERE ALl TR,

§ § 7 8 § 8 §

I | o
m ar ] L
(e Msinecrk rocds 5 T odoss Pang Farmeesian 3] THT Durshesn

100 W “F04R" ( Panels ) MU, B8 “SIEREREER" ( Create Vector Panel ), 3
P o 7 T e R — T e R BRI E®E" | Display Panel Graphs )
fr. 3% — a1 i 2 Balanced #I Unbalanced AYSE it — M FER, E3HTHERS T H
HEEATREAPEE "ERBTETR™ ( overlaid Statistics ).
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1) #d “BE" ( Show ), &5 REmTEE:.

! F300
L]
S50
S
e
TS
S

15
1]

i i

12) MEFERH, TR S I eT e R R R AT pa R . R
B e M S

13 ) S E e Balanced i it # Unbalanced i B fdEdici Bt o e — &,
1 B i

W Balwaad Tigh P adaeond inih o4 e |
W gy - i Fpe e s |

H— i

OPNET < MUER8 3 . #F “$il” { Protocols ) FE 8o, F “ < MIE" | Token
Ring | — "HEEHAFM" ( Model Usage Guide ),
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%3

1. Ab a4 by o EEDER oy, BRI e

2, i @t — 1~ 45 Balanced & it — HE g S 4%, 4 Hodr F % Q2_Halfload, 7 Q2_
HalfLoad i, iEMEEM 4 ( UAREE PR ap il ) Mk, TH
. H4¥ Balanced iR 5 Q2_HalfLoad 158t v A il #e it
’T.

o AR AT S BIEE SRS (Packet Generation Arguments) & " 5 e
" { Interarrival Time ), 8% S8 8§ $a ¥ —F_
o FEEEAFSFEEL—1Eud) “HBELH".

3. @8 —- % Balanced 5 §t — F AT R, 4% Har# % Q3_OneNode. 1§ Q3_
OneNode 3 i b, W E A E MEE, iYW dnode O ARGt i dl S
Balanced 1t b AT H WA R ARG EAF. HaWa (node 1 - node 13 )
SRR . Ho# Q3_OneNode &5 i fil Balanced Y548 o a9 % A 4 il
L ik .

#’T.

s REF SR AR FoFad, RESBETNE ( Start Time ) ( FRER
@80 { Traffic Generation Parameters | 2 — ) 3£ E H A ( Never 1.

s FREEAFHT AL - EHY "HELH

LW E

B 80 BERE P Ay £ T I — P ECR Y, CRRE ORI L RS
R R A . R AN AT, IR ENT SR U A B AL AT
HgE, fEiie i RS 8 i LUs ff ey i,



st B|

Merwark Simuiation Experimenis Manual

AL TSN
i 6 B M 1 TE S B R

EEBM
ASEUAY A9 Y ATM 5% RFAIINE 5 25 IR W E P RE = R

LR

BT ( Asynchronous Transfer Mode, ATM ) 52— i (o] 2 e S8 i B AL
T ATM Mgt Em b bEx, ER S FINmRERE, FaohdFag
HEEEHEHAASENER. ATMARE ( ATM Adaptation Llayer, AAL) {i F
ATM FIA] 48 f EESCR il  dm P Bl ) 2. AAL 3704 & H o s 0 —1~ i
HERHENREREE. BT ATM BT RIS ERN RS, T, 8
SEANWCE ., T LR i A B R E] Y AAL TR, AALL 9 AAL? BRI THTER
TE—SE{F AR A N R ( Wis ) &, T AALYY #0 AALS iR iTTF ATM | oSG
HE= ¥

ATM il if 72 i % : CBR. VBR-rt. VBR-nrt, ABR #1 UBR % ¥ £ i % 7 4t
QoS. fEE{I#% ( Constant Bit Rate, CBR ). J&SLEIHZ 00 F£EW0 ) % 5. CBR Ik
WESTEAWERBRCRMIETRE, Hit CBR M Faisiha ka5 &y,
F LR (r#% ( Unspecified Bit Rate, UBR. ) : ATM 1 “2 HE#%", UBR f/2 1IE%
BERUA ey ], B ATM P2 RSB Ard AW B — 5 S L. UBR i
RS M S Y A, LR B e R ] s T E R At R
f B ( Uirtual Circuit, VC ).

ERERS, Rl ATM PSR =M . 8. Email BB FTP.
S R P A e R S 4 T Qe P I 7 o R

AT S
CO R CiFRiEs. |k WS mM 3 TRes3 .,
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Rt

Pl I

Jr ATM PS8 TR

1 ) 5& “OPNET IT Guru %A HE" ( OPNET IT Guru Academic Edition ) —# 3
3" (File ) SRR “FR" ( New )

2) i# “LE" (Project), i "ME" (OK) —# L8 MrHA X <your initials>_
ATM, #iF8érds % CBR_UBR —fidr “WE" (0K ).

3) E CEEhES: MBEHIMGEET ( Startup Wizard: Initial Topology | AH&HESD,
B{REEHET "HIRTHM™ ( Create Empty Scenario ) (W —Hld "F—F" ( Next } —
M "FEEEE" (Network Scale ) Pl HF "HEENBEPEE" | Choose From
Maps } —=8iy “TFT—#" (Next) —MFEH L FF "BE" (USA) —8d "F—&F"
( Next ) —i FETR, M "SRR ( Select Technologies | #3Ed, 42 "R ATM
{ atm advanced ) SRR EME R “FT—F" (Next) — "TE" (0K ),

Bl R F0AL W Pl

it M

1) M “TrE " ( Object Palette ) {4747, #{IFE. #WEN "HEDE"
TFHEEEPERS MR ATM" ( aim_advanced ).

2) 0 HEEE FRTEITHEEREN TS - "ERAER" ( Application
Config ). “de &40 MW" ( Profile Config ). -2 # §] atmB_crossconn_adv §l—-
i subnet,,

1) M “HREE HGE, DTFERE, EISEneigas (EWaE LS



210 - N EREEER

i “@E" (SetName ), 85 “BTE" (Save) TE.

Applications Profies

e o R A

1) ¥ “BEA" ( Applications ) W& Edyili— "RSME" ( Edit Anributes ) — B
“EREN" ( Application Definitions | Mi+E, £ “{T8" (rows ) BEE A 3 R 874y
£ FTP, EMAIL VOICE.

a FIFTP{T—RIT "™ { Description ) EH W —ErFTPRENY “HH8"
( High Load ).

b ¥ EMAIL f7— @ JF “#i" ( Description) B AW i Email 2% % “"H AR
##" ( High Load ).

c. §ll VOICE §T—EF “##" ( Description ) R VOICE 58 % “Brb
SERFAIESER" ( PCM Quality Speech )

2) iy "HRE" (0K .

HEMAT PCMPrMob o al e, U254 f 068 14 My 2 07 o 30 % 47 8 F 40
it 4%

T ol S 4

1) #E “dkFE#RE" (Profiles) Tai ERid— "WEMEE" ( Edit Atribotes | — R FF
"y EMBENR" ( Profiles Configuration ) MBPE, # “fTH" (rows ) 128 % 3,

a WTFEFR, o “HO4T" (row0) diTdrd R M.
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c. MFENZR, 3 "BW24F" (row 2 ) A B2 WICMEE (. & “HRE"
{ Special Value ) # 0 %4 “FWA" (Not Used ), J& “#F8EME" | Duration ) 1 %5 "8
{8 60 PS8 " ( exponentinl(60) ) ).

| Fawn Tvas Do s sscpcesmniind (5

T | Oemiion pecoreda)l mpessariad B0
& [T peaambnnty Urd—rm

L . e TR e LT LR
T Epph Uierges o Seleced e

g |
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2) i “RE" (OK )

i i %4k M NorthEast

1) f£RIE 7 F NorthEast 7 i I Hiii—iifE "HEAKRAMEE" | Advanced Edit
Attributes ) 5 x F p BRI 50 S (8 2 0,001 (BT IR B @A o E Ao ) —
By “WE" (OK L

2) Wi R NorthEast W &, 88—+ = THFEE, &8 TFREFEEEM
.

3) T T REE" ( Object Palette ) B, WHEN MR iHEE FREspgeE T
"B ATM" { atm_advanced ),

4) EFF T EEmEL T8 . T2l atm8_crosscnn_adv, -~ i % 8
atm_uni_server_adv. [-~% P 8% atm_uni_client_adv, F] 3[4 atm_adv 8 850§
iR IR~ T E R, TR,

5 ) JEFFATEERSE) "R ( Data Rate ) Bt DS1,

FEWT M ShitskH R E TR SR FARE S, ETHE—BA LT
ST AAEMN, REEk—F A, "RBER" ( Edit Auributes ), it "EEIE
BFRAEEESE" ( Apply Changes to Selected Objects ) St 45

&) Af¥ P NE_Voicel fI% P NE_Voice2, 1% T @M.

a i “ATM EEFI$%" ( ATM Application Parameters ) %% % “ A ¥ #EEEE"
{ CBR only J.

b B “ATM$ 8" ( ATM Parameters ) JZ 90 65 Fg 3 “BL 5 B B " ( Queue
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Configuration ) {58 % "I EHEREMAEE" ( CBR only ).

e JEN “HIA . EEMAERRT ( Applications; Supported Profiles ) EicitH—ip
T (rows ) BEEA 1T BT "W 0T (row 0) MRN8 "l ERREE"
{ Profile Name ) %% % VOICE_Pro.

d B “HH. ZHEE" ( Application: Supported Services ) —+# 8t H (i —42
T (rows) EEY 1 ENMETH AR Y EFT ( VOICE ) & "RE"
(DK ),

e BT "R . fEMERL" ( Application: Transport Protocol | 2R E5HI—13 § Voica
Transport=AALZ_

£ g “WE" (0K ).

7) % i NE_Voicel 5 i — & "IRWMME" | Edit Auributes |} — 2
"B FEHLE" | Client Address ) M5 8EW % NE_Voice1 —#ul; “BlE" ( OK ),

R} fE% P i NE_Voice2 31 g5 i di— %4 “RWME" ( Edit Anributes } —§it
"B FEEHHE" ( Client Address ) 453 % NE_Voice2 — i “HE" (0K ).

9 ) {EfR%-#% NE_Data Server i (7 Efidi—i& %% “SRBME" ( Edit Attributes | —
InFHTER:

a ETF “HEA . FHMEEE" ( Application: Supported Services ) — “E4” ( Edit)
HAE—E “fTH"™ (rows ) @02 -EEFHBEMITH “BR" (Name) 7 9ERY -
EMAIL f1 FTP —id; "BE" (0K ),

b, BIF "EEF : S MIE" ( Application ; Transport Protocol Specification ) B
& HI—i2 ¥ Voice Transport=AALZ2

c. i “IREEHE" ( Server Address ) IRFE(. %A NE_Dataserver.

d. #k “WE" (0K )

10} RF P NE_Datal Hige s NE_Data2, W T o k.

aBIF "ATM & B " ( ATM Parameters ) 5 3 54— 18 "L R E B ™ { Queve
Configuration | B % UBR.

b ETF “FM. HFEMAFRIE" ( Applications: Supported Profiles ) [2 585 —i0
THC (rows ) W A2 IE "HOT" (row 0 ) 4y "l EIMHER" ( Profile Name )
W EFTP Pro, it “SH14§F" (row 1} B9 " FMMER" ( Profile Name ) #1824
EMAIL_Prao,

11 3 T%&F P NE_Datat, £ “RIME" ( Edit Atnbutes ) 84 “®F PR
ftk" ( Client Address ) t5{f. ¥ A NE_Datal.

12 ) AT K M NE_Data2, & “SIEME" ( Edit Anrbutes ) —i8 & Pl
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Hp4E" ( Client Address ) {40, $ A NE_Data2,

13) “@FE" (Save ) TH.

WHAT TP ( Client Address ) & 1 S 656t f 8 | TPAL) sokk, ot
FH—AF LI, EAELE 4,

TPAL R A7 et llgl s QAL A8 —tEo, SEELHEMAELE
if TPAL &, — 4t &E2 0 a4t anin,

AHEER ( Queue Configuration ) £5 5 T §ir th il i o B S| o dL AT S oL S M ¥ 2
ey —sf—nkdt, THURIEAH TN LIREIHTHRIAE.

e e

1) M, Bl T %461 R NonhEast g9t . #d “EELE—E" { Go 1o the
higher level } $i28H @, B[S THIX.

B T HBCHE bl HA R R S AR T M NorthEast #2640,

2) X 3 T EATRIR R TR

3) WEarA M (TR s EAd— "R ( Set Name )), IITFEFR, AR
li] atm_adv EFHE e R RILEERE. (F: TEEFAS— Y Sl
#BLE, AEARGLELATEAY "LRAT)

4 ) WERA GERNeY "SRR | data rate ) # W DS1,

5) mEHARESE—PHFE (—3t 40 ), N R PR A
"FE" (names ), “TPEMIE" ( client address ) 1 “REREHEIL" ( server address ),
( 40, Fisw {LEMNes R NE)

6) WMTFHENn, SENH FEPSEES (R0 "BER: BRBRET"
{ Applications; Destination Preferences } R
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B FFH (rows) W A1 = "B S & ( Symbolic Name } 1 & Voice
Destination —fF "EEE" { Actual Name } #I FHd (L0 88 T8 (rows)
HE—MTH—T17, E¥-TFEYHFRATFHESS, FERRTHLE FH
NorthEast rb 5011035 34 00 2 iy 5 B

HHET A— CBE (voice) B EEE, A “EWBEEAYE" ( Edit Similar
Nodes ), TAFR 6, R —FLARE, EL8F, 1P 5587,

7) AR TR AR BT (doa) 65 ( —3E 885, BInTFHARR
" BRHRYF" ( Applications: Destination Preferences ) W4 .

W T (rows) &2 B HP—iTH “F8R" ( Symbolic Name ) 9% %
FTP Server, {85 —1i7H “fF8HE" ( Symbolic Name } % % Emall Server —3f F
TSR (B FTP RS EBHETURHFRES ), & “THEAMR" ( Actual Name )
BFHd (L) -El T (rows) 3 Rt TR, EE AN T
Fit e & 48, TR RS T %L FF NorthEast o 3E-Brif il % 3R LR A,

1

Lo UMMM S 1 o e e =

Lailati I et I Ljphta i [ Lip |

Dzl ] Eycemiots ]

8 ) TR RG "I ( Switches ) { —3b 6 2EEEL ), IMTFEFE, B
SR CBR AR “BATAERE" ( Max Avail BW ) &8 % 1009, @ 8B
FAUFHFE" ( Min_Guaran BW ) BZiEH 2004,
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T Tubaaiad bt E L RIBEUTE" ( Select Similar Nodes J,
EHPTRL, HELE CEERYE"T ( EdiAurbues ), &P “THIERTFRERENS"
[ Apply Changes to Selected Objects ) H 45, P2 A FM PR S &P TRBE A

ik

g) M “WME"(OK), "®RE" (Save)
TH#.,

BT Max_Avail_BW & & asix 4
AR EEL, ASTFEhETRERLT
CES A E A S SR s ENE

EEEITR

A1 R A P ALY R P VEEE, B
T o T A B - k-

1) EFTRITHEEME—BFHT, K
Tk “HEAPETR" ( Choose
Individual Statistics ).

20 2 “REER" ( Choose Results } 315
MEh, 1B E R s iE it

3) Ml “RTRET (0K )

Ol s Covaianoag =

4

uir

i Dubay  sroabon . =
§ Fecha E - End Doy o) 2
b RS SR e
Cuscai | [
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EEH
AlaE, SR ng 4 A R akad i .
1) sk “ER /BTN ( ConfigureRun Simulation ) H:{H 8.
20 48 “FEREt " ( duration ) #8% 10 444 10 minutes ).
3) iy "RE" (0K ), "®#F" (Save) LHE.

HHHR
fERIR R Ay M p . RIT AR AR I CBR 228 %, % FTP 8 Email iEH
BT UBR %M #. N TiHrF R3S RmE, RITant—ruit, L
HESRATACA @IS CBR_UBR Sifadl, (He{l{ i RHER T —#ERa &
B UBR. Bee24b, 0TSSR IS ATM B E AR, J18 i3 m e
AALS AR AALZ,
1} #E “1HM" ( Scenarios ) FEHRPEFE “HHEM" ( Duplicate Scenario ), # Hair
%% UBR_UBR il “#E" ( OK 1,
20 BT T FP R, TR T
a {E “ATM ERES8" ( ATM Application Parameters | 13 % 5 UBR only,
b JEFF “ATM$E 8" { ATM Paramcters ) E W - "W E R " { Quec
Configuration | i1 % UBR.
e B “EMA.: 8% thiL" ( Application ; Transport Protocol | — i % Voice
Transpot=AALS,
i AW ESrR AT -4 RENFE, wTHFRL RSN LR,
o BT (View ) BE PR "BRTRRAESBEE" ( Show Network Browser ),
e WTHESR PR "WE " (Nodes), # TEHMNF, i+ "(Ri&EdP" ({ Only
Selected )} M 4E,
o ST “BE" (voice), BT “E%E" ( Enter) 4.
v AEEHEEY, STl ARk EAFGRATFFEGIA,
o A8k e iE Sk LA &k “HRMMIE" | Edit Annibutes ) &P "I
WERATFRAEETE" ( Apply Changes 1o Selected Objects } L 45
o WiTATEFRI PHRE T,
o b "HET (View ) ERe "REREEGHEER" ( Show Network Browser ),
Rl A0 WL
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1) f£ “ER@” ( Scenarios } SHLh—iEF "EEHM" ( Manage Scenarios ),

20 R R “EERT ( Resulis ) ¥ Pt <collect> ( 5L # <recollect> ),
5T BT

3) gy "HRET (OK), E{rT R, S B el e L, XN ERT
HA LG AL PR R A

4 ) B — T — R ) =TT, "&AT (Close ) .

50 "GRTE" ( Save ) T

g 2o
TR S L E g [ESR
1) W “S5R" ( Resuhs } EHUPEH “HEEER" | Compare Results )



HEB RPe%msr - 210

20w FRE AR, SR ( Compare Results ) BHiG#Hi45 F o F Hr b
"ERER" (Ass )y "HEIEST (tme average ).

Fawals Geracaied 1513 Moy 15 2070

3) i CWESERSR" ( Packet Delay Variation ) S it i, ®d& "BFE"
( Show ) fEH. SEFRDFEMNR, (F: RETELESFRE, SR TETRMEL. )

L_B= W]
Sfriat
Tt g i Wmr Pach Dol ' wasda|

it — 4 %
OPNET ATM B8R . M “Hal" { Protocols ) S5 354 ATM — “EIRIGER
ER" ([ Model Usage Guide ).
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LA ETRAIAT KR A G T "B EIREIEY" | Packet Delay Variation ) #4558 ¥,
Al R RS MIEERBEREIR" ( Voice packet end-to-end delay ),
"B TRk T MR E" ( Email download response time ) LR “FTP TS
AffE" { FTP download response time ) 3 -PEETHIR O S RE, T -
2. fit—1-5 CBR_UBR & @t —#ayln i, 45 a4 % Q2 _CBR_ABR. Fi#flE
b, SRl % O TR aY FTP B EMAIL B ) (8R] ABR %3
H.# CBR_ABR H#tf1 CBR_UBR 158 i i g
3, 858 “FEA” ( Applications ) ¥ girPE X8 FTP MR, #H "L HEXD" (File
Size ) B EHTA S AFEAT O BRAEH G 100 000 F W @ B S0 000 F L W
$ “EER” ( Applications ) 9 5 AP E L EMAIL B2, (4 H ik (File
Size ) B ASHTFAM TN ( BMEE S 10 000 FHTAE 2000 F4 ). BT
A-ap{k B-An T B CBR_UBR f UBA_UBR 5 -hifFFa Hite . (#R. #
THEid v FAM, Tk E4kE 45 CBR_UBR 4= UBR_UBR & & —4%
#driad, eeias % ie £4 Q3_CBR_UBR 4= Q3_UBR_UBR. )
HERT HFAEEABRMAE, et "ATMEBE S 8™ [ ATM Application
Parameters ) & 242 K % ABR only, deit "BLFAEE " ( Queve Configuration ) [ "ATM
S8 ( ATM Parameters ) 32— ) L E % ABR only ( "SR BT " ( Per VO Queue | )
w ) i 7 & BF A 3L 3k 40, Swilches | —3t 6 A48 ), B H ABR FLsle) "BRATTRAW
B Max Avail BW ) % 100%, &K "B EIEHE" ( Min Guarsn BW ) % 20%.

EN Gy

e Al byt S — T LR . TRHETaTEINERL LS
HRUE R P4 e, AR LRSREThE, e SRR Bl Rt
B, i 2 e o o A o] SR R R R



	封面
	书名
	版权
	前言
	目录
	实验基础  OPNET IT Guru（学术版）软件使用说明
	实验一  载波监听多路访问
	实验二  无线局域网
	实验三  交换式局域网
	实验四  虚拟局域网
	实验五  网络设计
	实验六  路由信息协议
	实验七  开放式最短路径优先
	实验八  边界网关协议
	实验九  移动无线网络
	实验十  传输控制协议
	实验十一  排队准则
	实验十二  资源预留协议
	实验十三  防火墙和VPN
	实验十四  应用
	实验十五  Web缓存和数据压缩
	附录A  令牌环网
	附录B  异步传输模式

