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(Effective Documents) ~ # v |4 (Scalability) ~ Layer 2 »xi¢ (Layer 2 Performance) -
Layer 3 »zi: (Layer 3 Performance) ~ # 3% % (Multicast Performance) ~ #.d 4z
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Layer 2 ~ Layer 3~ QoS (Quality of Service) ~ # “v {4+ 5 # it
el LA TF“:‘%B* 57 4 E gt dgihkieis
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RIS

B d R 4% B(Layer 3 Backbone Switch)sisx it Bl 4

4% 4IEa‘;] ﬁ v & 4L (1)LayerZ »ae > (2)Layer 3 it ~ (3)Multicast »x it % (4)
L ek B o= ¥ E‘n Data-plane - %éi"}ii, Control-plane »
AEMEE T /"‘J‘ #- T

G EPE THBRRENA T A S 3 A4 34k ¢ 42 (DEthernet -

(2)Bridge Functions % (3)# d i 25 T 5 i 44 o
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= S RIFEEH R R R

FIEE %
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routing

2% % 2 2 & 2 backplane capacity & 128GDbps >

throughput f+_ 60Mpps 12+ i}jﬁ_ 4 %%réﬁ—ﬁ o BPRERRRETE > Td R

EECCHISUE RN 4B SR oA

? Cisco Taiwan &35 in 3 %4 & =B

Woolnd v H A 2 f?"ﬁﬁr? ’5“ i i ,‘T-%Zf‘ PR R AR e dlR Rk

EAPRGR F

=PI A AL R T B b Rl A Sk

57 > Bl- & FRIASRY -

Device Under Modules 4| 2R =

Test

Alcatel 1. Management module*2  (OS7800-CMM) 3,250,000. |Alcatel Taiwan | & FfF 2 ‘f Cisco

fQui 2. GigaModule *4 (OS7-GNI-U2) Catalyst 650 z H

CrmESErfEL) 3. 107100 Module* 2 (OS7-ENI-C24) o 1 (F3 e diga ports) I
4. Power Supply *4 (OS7-PS-0600AC) e 2T SR H AR
5. GBIC *8 (Finisar 1000Base-TX) @,
6. Chassis * 1 (OS-7800)

Cisco 1.Management module *2 (WS-X6K-SUP2-2GE) (4,020,000 [d * = &s~i7 |1 Management module*2

Catalyst 6509 2GBIC* 4 2. GigaModule *8 ports

aaly 3.10/100 Module * 1(WS-X6348) 3.1000-SX GBIC* 8 #

4.Power Supply * 2 4. 10/100 Module * 48 ports
5.Switch Fabric Module * 1(WS-C6500-SFM) 5. Power Supply *2
6.Chassis* 1 6. Chassis*1

Enterasys 1. Management module*2 (ER16-CM3-128) 3,150,000 |"EF fL

ER-16 2.8 ports TX GigaModule *1 (ER16-GTX 32-08)
3. 24 ports 10/100 Module* 1 (ER16-TX-24)
4. Power Supply *2 (ER16-AC)
5. switching fabric module*2 (ER16-SF)
6. Chassis*1 (ER16-CS)

Extreme 1. Management module *2 (M SM64i, 50015) 3,095000 (mEfEF 3

BlackDiamond 6808

2. GigaModule * 1, Port *8 (G8Ti, 51033)
3.10/100 Module *1, Port *48 (F48Ti, 52011)
4. Power Supply *2 (50020)

5. Chassis *1 (50011)

Foundry
Biglron 8000

1. Management module*2  (J-BXGMR4)
2.10/100 Module* 1 (3-B48E)

4. Power Supply *2 (RPS3)

5. Mini GBIC *8 (E10G-SR)

3,180,000 |wimy it

6. Chassis * 1 (B18000)

2o D RRURE 2 RRIES

2

ﬁl Network Benchmarking Lab, Copyright 2003




P = g

*PIEEP TR *F na B o 35 Spirent Smartbits 6000B ~ Agilent Router Tester
900 ~ IXIAANVL » & = ¢ 5[ MRl B2 A WA~ PR R A2 2 B &

et hRIEA D 0 Bl- S RRRRERY o

Ho e A5 RS ERTEEY
Spirent 1.Smartbits 6000B(Chassis) 1AST ver2.10.017 (Layer 2 »zic % 3 i HiR[3F)
Smartbits 2.LAN3101A 2.SmartWindow ver7.40 (Layer 2 »xat 2 3 i 1P13E)
6000B (6ports 10/200M bps module) 2.SmartFlow ver1.50 (Layer 3 »xit)

3.LAN3301A 3.SmartMulticastl P1.26(Multicast >zt )

(2ports 10/100/2000M bps module)

4.L AN3300A

(2ports 10/100/2000M bps module)
Adgilent Router |1.E7900A (4 slots chassis) Router Tester and QA Robot release 5.1(4z aci# & Bl:#)
Tester 900 2.E7906A (16 ports 10/100Mbps

module)
IXIAANVL [N/A ANVL VER5.40 (+ & #4:p]38)
= LR EAL

i)

AR LR - FRIA S IV AR A0 = 47 0 B ¢ Fabric Capacity

B3R 1k B Spirent Smartbits 6000B ~ Agilent Router Tester 900 -

i

IIE ||'J

i

i8]

I| F

i

IXIAANVL (% %+ PC )

% Routing Throughput 3 *F B R e sk F 2 TR T A GE~ 7 S %F o

=

3
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DeviceUnder |Processor oS RAM Flash Fimrware Fabric  |Routing

Test version Capacity* | Throughput*

Alcatel Sparc-V9/400 AOS 128MB 32MB 5.1.3.148 128 N/A**

0OS7800 Gbps

Cisco RM 7000 CPU 300Mhz |IOS 128MB 32MB 10S 12.1(11b)E (256 170Mpps

Catalyst 6509 |Implementation 39 Cat0OS 7.1(1) Gbps

Enterasys MIPS N/A 128MB(256 |8MB(32 |E9.0.3.1 128 70Mpps

ER-16 R7000 292MHz MB Max) MB Max) Gbps

Extreme MIPS Extremew |256M B 16MB 6.2.2 128 96Mpps

BD 6808 R5000 233MHz are Gbbps

Foundry Power PC processor Ironware |512MB 16MB 07.6.02cT53 256 178Mpps(with Giga

Bl 8000 750 466 MHz Gbps module)220M pps(with
10Giga module)***

*Fabric Capacity £ Routing Throughput 2 #ci® 5 B *H R B e b3 8re flz B R G~ ¢ wB#E -
**Documents on Alcatel website (www.alcatel.com) do not indicate the routing throughput of Alcatel OS7800.
** The routing throughput of Foundry Biglron8000 claimed by vendors are aggregated based on switching capacities of the line card.

22U R IRA R

A AN & A A SN A () 2w (D) -

Chassis Power
Device Model Slots(Including 2 Fan |Size Weights M odel Power
Under Test management) output
Alcatel 0S-7800 18 3 |17.40°x 29.75"x14.75" 80lbs or 188lbs (fully |OS-7-PS-06 |600W
0S7800 in.  WxHxD |oaded) 00AC
Cisco WS-C6509 |9 9 [25.2"x17.2"x18.1" 651b(29.4kg) 242 1b \WSC6009-1 |1300W
Catalyst 6509 in. WxHxD (110kg)(fully loaded)  |300AC
Enterasys ER-16CS |16 4 |19"x 35"x19" 56.25kg(1251bs) ER-16-AC |2400W
ER-16 in. WxHxD
Extreme 50011 10 3 [17.32"x26.25"x18" 60lbs or 188 Ibs 50020 1800W
BD 6808 in. WxHxD
Foundry BI8000 8 6 |17.5"x20.75"x15.25" 1171b(43.7kg) (fully RPS3 550W
Bl 8000 in. WxHxD | oaded)
#w (a) : *F3I%A F .+ (Chassis/Power modules)
Management Module 10/ 100 Ethernet Gigabits Ethernet M odules
M odules
DeviceUnder |Model Management |[Model Port Model Port Density
Test Connectivity Density
Alcatel 0S-7800-CMM  |DB-9, RM5 OS7-ENI-C (24 OS-GNI-U2 2(1000BaseSX,2
0S7800 24 GBIC)
Cisco WS-CAC-1300W (DB-9 WS-X6348- (48 Management module include |2(1000BaseSX,2
Catalyst 6509 RJ-45 2 gigainterface GBIC)
Enterasys ER-16-CM3-128 |DB-9, RM5 ER16-TX-2 |24 ER-16-GTX32-08 8(1000Base-TX)
ER-16 4
Extreme MSM64i 50015 |DB-9, RM5 F48Ti 52011(48 G8Ti 51033 8(1000Base-TX)
BD 6808
Foundry JBXxGMR4 DB-9 JB48E 48 Management module include |8(1000BaseT X)
Bl 8000 8 gigainterface

F.w (b) © *hIRA R84 (Management/Ethernet Modules)

Z N FH R

%é%ﬂﬁﬁﬁ

X

» AN T B A

4
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i~ (3)Layer 27 i ~ (4)Layer 35 ~ (5)Q0S # it % (B)F 2 1L A F & F &
SEF R AET P RE ARET o kAR anta AP (D) F (2
BHFE QTN E AR @)F %2 BFR O ST HEREFTS .
iy

EERAG GG 0 APRAABITIE > P ETFF Web g 0 £FRE
SNMP(Simple Network Management Protocol) ~ RMON(Remote Monitoring) 2 %
port mirroring {r firmware update # v - # ¢ Web /i & ¥R * F 11 FA 1 15
#{7E I SNMP 2 RMON # g4 ¢ £ R av 59 4GE 48 (730 T & #724% 7> port
mirroring R & § 5L & ¥ 2 {7 —1% PR E T 5‘#”“’—’5' @ oport chdte poE o

3 S RF R4 B¢ EnterasysER-16 I A 2= Web /i & g 421
£ > Cisco Catalyst6509 p é Web /i & g 321 5 5 5o vt s om CLI(Command

Line Interface) /i & & 72F 3 £ 3 > # ¢ Extreme BD6808 CLI /o % — & #s
i H > m Cisco Catalyst6509 % »Lﬁx ) I;‘](‘F' A B3T3 e osession Kk E Layer2
Layer3 s ic) » ¥ A= P3E T ARIGEE 74FF 2 F 21 B fe5d

Management | nterface]SNM P RMON1 |RMON 2 |Port System maintenance

Mirroring

DeviceUnder |GUI CLIVersion Group Group Configuration |Firmware
Test Support  |Support |Support Backup/Restore |Upgrade
Alcatel Web, Omnivista |Yes |[V1,V2,V3 |1,2,3,9 N/A Yes Yes(FTP) Yes
0S7800
Cisco Web(Layer3),Cisc |Yes [V1,V2,V3 ]1,2,39 N/A Yes Yes(TFTP) Yes
Catalyst 6509 JowWroks
Enterasys Netsight Yes |V1,v2,v3 Jal groups |all groups|Yes Yes(TFTP) Yes
ER-16
Extreme Web, EPICenter |Yes [V1,V2 1,2,3,9 9 Yes Yes(TFTP) Yes
BD 6808
Foundry Web, IronView  |Yes [V1,V2c,V3]1,2,39 N/A Yes Yes(TFTP) Yes
Bl 8000 Network

Management

(INM),

I DA RE

SNMP~ RMON 1(group 1, 2, 3, 9) ~ Port mirroring # s & %% 3 % #% * RMON

2 Extreme BD6808 & # group 9 ~ Enterasys ER-16 B & # RMON 1 ~RMON 2 »

—*Kr'v’vgroup’ ¥ ¢t Extreme BD6808 ¥ i ¥ SNMP =1 V1 2 V2. Firmware update

;R 3 Alcatel OS7800 4 * FTP(File Transfer Protocol) > ;% H is gy 3 & i& *

Tl——rP(Tr|V|aI File Transfer Protocol) » & ** FTP 3 * TCP:> TFTP p| _UDP = ;% &

YT B FTP F ™ % Firmware prig 3| S35k jn vt 27 € 3¢ = | 2 B 80
R o

P Sy

BHEESN GG AP LB RERY A BL BRELEET Hot
Swap z # i~ FREEBFLT LA RS LIHED %#;;%?I‘i’%s‘f%@ "R EE
£ # VRRP(Virtual Router Redundancy Protocol)z_ # iy » 4 = 2 #4£# a5 & -

5
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Power Module[NI Module JManagement Module VRRP
Support

DeviceUnder [Hot Hot Hot FTP connection |Recovery
Test Swappable Swappable |Swappable |continuity Time
Alcatel N+1 Redundant]Yes Yes Yes <1sec Yes
0S7800
Cisco 1+1 Redundant | Yes Yes No 30 sec Not
Catalyst 6509 support
Enterasys 2+1 Redundant | Yes Yes No 23 sec Yes
ER-16
Extreme 1+1 Redundant |Yes Yes No 10 sec Yes
BD 6808
Foundry N+1 Redundant]Yes Yes Yes <lsec Yes
Bl 8000

12 HEEMSN R A

f Hot Swap 84 » & Renifeia i o e 2 TR E LB E TAFE R
LU SR SR § 8 FEL A e R L R
Enterasys ER-16 *F # &4 2 70 ¥ E &40 1 ¥ w2 (7 Hot Swap & iF » @
Enterasys ER-16 A { # § ®Hcle s F A7 & L b enfe e Br 1487 3% 1)
RaReicie I 4 P B R ahy e

A dEARER TR > AP S SRR E T pingy 2 % FTP & 5%
B SRS BiE A A% (200MB) A 8 50 ok BRI BRI HACEI 2 AT o

’ N s N
AY
/ \ /] \
] \ ’ \
1 1
: i DUT : !
. P ! ' = !
\ p———— ! \ N !/
\\ > /’ \ —————— //
N N
~. VLAN1 P S VLAN2 .7

DR EFRPIEE ’fff)-

B4 & ping r’v’ﬂi@ﬁiv‘ # xrai Bty LRt s PR p IR KGR
Wl slaykin » ¥ %5 ping £33 F ¢ R % o A H Gi CELS SURER A Oy
AR EREF eI E PR ESER 5 973 > 27 Foundry BISO00 £
Alcatel OS7800 tirifs B 4 b4 » & & % 2 7 § BLE T ping * $7R 9% > 3 4 3 Fo
# &7 Extreme BD6808 ¢ %7 10 #; ° CISCO Catalyst 6509 ¢ %7 30 #; m Enterasys
PP 81 23 4) o ¥ ¢hb g w) e d_ Enterasys ER-16 e B3k 3 & 2 f‘ufﬁfﬁg TR e
F P 417 Hot Swap % redundancy sk =% 4 > 3%3K % i Hot Swap PF & £ £ 5 3%
THE L oHOt Swap de 0 FE (e BT EI A S 2 e IR B
R STIIAI RGE B AR B A SRR AR IR R FRIE A2 P
Enterasys ER-16 2. Recovery Time #cyz £ 45 Hot Swap 4= ;% *» 3 37 41 8 i8]
@2 g o FTP @£ 3 44 ¢ip) 3 & Foundry BI800O 2 Alcatel OS7800 # #_ping
P EP TR E T AFRAT P BT E 2 T o VRRP i 384 “f Cisco
Catalyst 6509( %+ #% Cisco ® 2 HSRP)*h & Ui 377 L5 « &if 7 i 3=A

6
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P A m LS FTP 2 PING JF’H ¢ ¥ %0 Alcatel OS7800 ~ FoundryBI18000 = &
T3 E 0 ¢ PR e Extreme BD6808 4% w 3p k0 H 4G G = BT 3F

o

s T

Layer 2 # iy

e Layer 2w > m & 7% 7 £ #% Link Aggregation » VLAN X £ B #cy
4096 i > VLAN X = > 37 <« - £ > & Fooding Limiting #% 4 - Alcatel
0S7800 ~ Cisco Catalyst6509 -~ Extreme BD6808 + % # per port 7 Flooding
Limiting » im0 £ = o

DeviceUnder |Link Aggregation (802.1ad) Flooding |VLAN(802. |[VLAN
Test Limiting |1Q Tag) Configuration
Alcatel 1. Port failure recovery, load balancing based |Per port |4096 Per port, MAC, L3-based,
0S7800 on MAC ) port binding, protocol type,
2. 32trunk group per switch and custom, user
3. 16 links per aggregates authentication VLAN
Cisco 1. Port falure recovery, load balancing based |Per port 4096 Per port, MAC, L3-based,
Cat 6509 on MAC port binding, protocol types,
2. 64 trunk group per switch and custom
3. 8links per aggregates
Enterasys 1. Port failure recovery, load balancing based [N/A 4096 Per port, L3-based, port
ER-16 on MAC binding, protocol types, and
2. 256 trunk group per switch
3. 16 links per aggregates
Extreme 1. Port-based, Address-based, Round-Robin  [Per port {4096 Per port, MAC, L3-based,
BD 6808 Load-Balancing port binding, protocol types,
2. 8 ports per group and custom
Foundry 1. Port failure recovery, load balancing based |Per 4096 Per port, MAC, L3-based,
Bl 8000 on MAC chassis port binding, protocol types,
2. 64 trunk group per switch and custom
3. 8links per aggregate(Fastethernet ports) or
8 links per aggregate (Giga ports)

%=t Layer 2 # i ik

Layer 3 7 4v 2 #

tlayer3 # i AEIML AR ERARL RHIL AN L ERR J £
AR TR E RS G A4 &« RIP(Routing Information Protocol) ~ OSPF(Open

Shortest Path First) ~ BGP(Border Gateway Protocol) » # Multicast 3% 4 B j};’fi’ﬁ Fa
# IGMP(Internet Group Management Protocol) ~ DV MRP(Distance-Vector Multicast
Routing Protocol) ~ PIMSM (Protocol Independent Multicast-Sparse Mode) » ¥ #F #&
IPv6 2 MPLS(Multiprotocol Label Switching) > & R8>0 3 ¥ *hpb§ 2 fei*

Device Routing protocol support Multicast protocol Other Protocol Support

Under support

Test

Alcatel RIPv1v2,0SPF.BGP IGMP, DVMRP, PIMSM  [IPX, AppleTalk, DECnet
0S7800 MPL S(optional), | Pv6(optional)
Cisco RIPv1v2,0SPF,BGRIGRPEIGRPISIS IGMP, CGMP, DVMRP,  [IPX, AppleTalk, RSVP, NTP, CDP,
Cat6509 PIMSM, PIMDM,GMRP |DECnet,Vines, OSI,CLNS
Enterasys |RIPvlv2,0SPFBGP IGMP, DVMRP, PIMSM  [IPX, AppleTalk, IPv6,

ER-16 MPL S(optional)

Extreme RIPv1v2,0SPFBGP, IGMP, DVMRP, PIMSM, [IPX, AppleTak, DECnet,

BD 6808 1S-1S(supported on firmware?7.0 or later) PIMDM IPv6(optional), MPL S(optional)
Foundry RIPv1v2,0SPFBGRISIS IGMP, DVMRP, PIMSM, |IPX, AppleTak, MPLS(optional),
Bl 8000 PIMDM, MBGP | Pv6(optional)

%o~ t Layer 3 # i ik

7
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4
F° 4k

Pt e ARV RAMES G Hc s B
A R AT D LS
L A W e ] o B
TR FELAL -
DeviceUnder [Hardware Queue[Min. Unit of |QoS (802.1p) Configuration
Test per Port Bandwidth
M anagement
Alcatel 4 1k bps Based on MAC DA, IP SA/DA, TCP/UDP SA/DA,
0S7800 Destination Slot/Interfaces, Destination interface types,
Destination VLAN, Multicast |P

Cisco 4 N/A Based on Mac, IP SA/DA, TCP/UDP ports Diffserv (IP
Catalyst6509 TOS), 802.1p,physical source port, VLAN
Enterasys 4 Configureby |Based on Mac, IP SA/DA, TCP/UDP ports Diffserv (IP
ER-16 percentage TOS), 802.1p,physical source port, VLAN
Extreme 8 Configureby |Based on Mac, IP SA/DA, TCP/UDP ports Diffserv (IP
BD 6808 percentage TOS), 802.1p,physical source port, VLAN
Foundry 4 256kbps Based on Mac, IP SA/DA, TCP/UDP ports Diffserv (IP
Bl 8000 TOS), 802.1p,physical source port, VLAN

: QOS # i 1 fi &

YA

Farpfeied BH QR SRRRG 3 Rl N el i R A e A
FF ARG DT A W FEA R B q\%mﬁ Foo Flt g by 20 AR
FH7 Y EHEL TR - B Ethernet 11& # 10/100Mbps ~ Gigabit ~ 10-Gigabit
= ﬁf@ﬁiﬁi&;ﬁvﬁ % 0 @ 10-Gigabits ficie i f > Ao fr 2 - AR F RE Y
FI - f8i# & 0 10/100Mbps i & it o7 § B FirEed B A 2R ¥ o

BRE O FPL AGBERP P AP L R Gigabits 4 & A T A 3 b port
¥ o 2 R X ¥ Gigabitsport #icie % - #75¢ > # ¢ 12 Cisco Catalyst6509 ~ Alcatel
OS7800 ~ ExtremeBD6808 £ 4% criport #efie % » H 8 2 REF £ # port #ice b o

Device Under Alcatel Cisco Enterasys Extreme Foundry

Test 0S7800 Catalyst6509 ER-16 BD6808 BI8000

Maximum Gigabits |192 194 120 192 120

Port Density

High Port Density  |OS7-GNI-U12 WS-X6416-GBIC(16ports |[ER16-08 (8 ports*  |G24Ti (24 ports* |J-B16Gx (16 ports*7

Module M odel (12 ports* 16 *8modules) plus 15 modules) 8 modules) modules) plus

modules) WS-X6K-SUP2-2GE(2 JBXxGMR4 (8 ports*1
ports* 1 module) modul es)
EEES TS

T~ gy PR

Sk

A

=

e
’

I

(3)Multicast »cic (4o fcacit B o

D
A=
S
5
—~
Na
8
@
N
Sk
A
=
oo

- (2)Layer 3

Layer 2
Layer 2 chscig Bl3EINA £ A 2w B3RP > 4 %W & (1)address learning ~
(2)address caching ~ (3)layer 2 forwarding % (4)layer 2 broadcasting ip|:& -
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(1) Address L earning Test

AIPIERIE AP F R4 H - port chE 2 MAC(Media Access Control) i 4t £
Y @R P AR R LMACTable % | 5 32000+ Rl % iicH e 7
BleE® * 1 2 5 ASTIIver. 2.10.017 » AST I 573k T_%#icdr & - — #1757 o

Smartbits 6000B

DUT _‘
A

Bz : AddressLearning 7% 2 1
$459 P REE S35 P

vy

=
o
{aik

2% F i ht B cdcp

4.+ - : Address Learning ip|:& %#ck T

- B4 H#-F R4 e MAC Address Aging Time - 3% = 10000 ) » I ® f23d
MAC address table p n\/%"?; e R {5 ASTII ? i T X — % Learning Rate» kx>
ASTTI BB 40ipl3d 0 5 gt i 57 s :M—”Lry 32000 MAC Addresses *K§ ¥l P
LearningRate & & » & A 1% > 12 gt =3 383 378§ 7 Learning Rate - { 2] :&
- @ #7 Learning Rate % » & /f #-%p| 4+ 57 MAC Address Table i % -

Rl % 4eB T o Alcatel OS7800 w ¥ 4t# pr— B ¢ § Flood /= 13 » #7
v2 % % 3 p 0 Learning Rate (Alcatel OS7800 & it f wi% % 3=t 4 ¢ PASS> 1
FHRTREAEY 1 wix Hﬁkiﬁ PASS) - Enterasys ER-16 = '+t MAC table
<] i 22 13370 MAC addresses > 12 ¢ MAC Address Table Size #ip| 1 e
# & Learning Rate 7 5952 Framesper second - ] H s % R_Learning Rate ‘¢ %_#
% % 32000 MAC Addresses ;i #7ip] 41 2_ #ic & > #x A 7| 1} Enterasys ER-16 #cd °
@ Cisco Catalyst6509 1+ MAC address = Learning Rate ¥ 17 i 3] Wire-speed &_#
£ A OO s I

9
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Second

Layer 2 Address Learning

O 2000006
»w 150000
e 100000

©
_ 200B0 \ya N/A 6898

148810

50823

Al cat el Cisco Enterasys
DUT

BT : AddressLearning B2 %
(2) Address Caching Test
NIPIZRIE P PR F RIS H - port (g 5 MAC = nben8 ¥ #icp 5 @ o Pl
% #42 Address Learning 4k > jpl3% @ * 1 & % Smart Windows ver. 7.40
SmartWindows % #ck T 44 - = #7157 o

$8E P K ELE $8AF K ELE
Framesize 60 bytes (without 4 bytes CRC) |Utilization 1% (7~ 1488 frame per
(frame sending rate) second)

Cycle count d B ;é;‘f ﬁa?l >R R 2
% it Cache st #&p 22 MAC
addresses

Sending port configuration

Source MAC address incremental (j< 5 + ¥ — 1 byte|Destination MAC address |static(F %7 % - #-+ ¥ #icif
B4 6) * % = B bytex = 1)

Receiving port configuration

Source MAC address static(F #_# % 0 -+ ¥ #cib % |Destination MAC address |incremental (< + i — &
% = 1 bytezk = 1) byte ® 4% #°)

% -+ - : Address Caching ip| 2% % #c2k %

— B 4o d#-1F R4 50 MAC Address Aging Time — 3% = 10000 4 » i ¥ &
MAC Address Table p 2F 7«0 #215 & Smart Windows ® # <% - # Cycle
Count » * MAC e d#c P » T # Smart Windows i# i# frame @i & 3% = 1488
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Layer 2 Address Caching
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[}
© 200000 131065
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Bl ~ : Layer 2 Forwarding B|:# .2 5
(4) Broadcast Performance Test
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AT F Bt AL TERY AR FOFRAAFEL S Q) MK RR
2R YRR A& 0 RAM G L AR Y W IEREM 0 2% Enterasys ER16
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= B ATe0 firmware 2. {8 B Ecr f8 L 377 £ 3] Wire-speed » = & Tk i 0
¢ ; @ Cisco Catalyst6509 Catalyst 6509 R| /f f4t & + -] Az 512 bytes 2 12 1 7

100%#x st # 3 » Foundry BI8000 # Multicast throughput 7% Iﬁuq* A WA R &
wate <) 5 @ o throughput 4% TadFF s 2w - B nd B> FRP AT S

PN S I RN

7))
5
— Mul ti cast Forward Lantency
3401 DAl cat e
c 3060 BCi sco
220) OEnterasys
c 100 OExtreme
-
0 BFoundry
6 4 128 256 512 1024 1280 1518
Mul ticast Packet Size (bytes)

Bl = : Multicast Mixed Class Forwarding iB|:# .2 %

Bl ¢ 5 multicast 3¢ A smEs§ i‘ 10%pF #7 P 15 pF R 8 B 3 % > A PR
22;p) throughput PF 7 F e 3t 13 ll%%ﬁsv]z%?» i# Unicast #t¢ » AP R p|E H %
Multicast 3+ & @ :i% chpF ¥ 2£ 42 > & ; I E A& rﬂﬁ%*@* 3o B @ Arut
PERF > AP F%SJ'%"K/’:\“’?H fCISCO Catalyst6509 *F » ¥ ¢k w F 5.cpd {2
£ 872+ > jp¥ Cisco Catalyst6509 ,L&QH%EF'“K/\*ML&@’F' A Fend 2 pE
o 2L -

SELA 7 0 e Multicast 3% »ac BIE P 0 AP ¥ T & % & Throughput ~ Latency
_+ > Enterasys ER-16~ Extreme BD 6808~ Alcatel OS7800 = #. ¢ 48 % pr-«]a » @ Cisco
Catalyst6509 #2 Foundry BI8000 R # 7 32 18 -

B0 it B

GRRIEEY B TR EET L ATIE R TR S Gl R
§OEch o F A A AR PR RS BRI E f A4 B Rk B 1

WA PR TR TP A o RIRTERIGRZ Y o AR A
PERAEERD TR gEY IR REFLTR P OER A LA
B iraped ¥ e AT P

o iR K RI
£ sz aripl3R ¢ 2 iPjgitent Router Tester 900 %t ! Source-

Destination Test Port 2 H # Simulate Routers @ % #c3% %5 Traffic Loading
=50% - packet size = 256 bytes- Router Tester 7 -t ¢ 54 Preferred Route i
Traffic 2 P e » £ %F £ % Preferred Route # “f ) Fé L BE AT ATELE

16
ﬂﬁ-—l Network Benchmarking Lab, Copyright 2003



% Alternate Route :#- Traffic i# T P e o

p f Traffic destination
retrer I ol ye Si mullated
Source Test Ports1047‘.o.2.1 Routhr

4 10.0.2.2/ 24

A

Destination Test Ports

100.0.3. 1/ .
Si mulfat ed
Al terna Toute " Router

10.0.3.2/24

Area 0. 0.-0.0

B = 0 OSPF i d o achs /Rl 3# 2

A2 P Router Tester ¢ 3+ 5 ged Boric g cpF @ T1~ T2~ T3> 4B+ ~
“iom o AP TLAA % #r5 Preferredroute #f-& = § e 7 > T2 £ Alternate Port
# % 1473 Alternate Route chps ¥ » T3 E_EFH 4045 ",f Preferred g /& 3 = = Jc &
WA PER o 3R E 2 SN 4T
T1=P -Tw
T2=A99 —Af
T3=A99-Tw (A99 : aternate port 47 % iZ 5| 99%+-1%FF)

UPFOATE memsps Prolsa aresbis lralhe mmmivee] ns nlinmais
frwl moml | Pk e o F IR ol il Pl i

N

|Pmfmiad 14 Hminain
daxinebon daninm lan
ot | (i all

Tw P ff P1 /‘99

PN el seda Ll paad i) i vl
en afier=mile i nn prafarred pori

Prefmmed dexiineinn pori

AFErnaTE i s e e

BlEREErB L4 o d BP ¥ 52 RE S EX Alternate Route ik &
(T2) /g £ 7 5 » e & ",f Preferred Route 2% 4 iﬁkﬁfu%‘—;% BT RCPE R R
Extreme BD6808 % Enterasys ER-16 2. # i i » m Alcatel OS7800 % Cisco
Catalyst6509 # %

Bl o~ o fcacPE Rl e T A )
7

17
N"_’p’q Network Benchmarking Lab, Copyright 2003



Ti me( ms)

OSPF Route Flapping Convergencte Ti me
()]
o 1000pP+0-—8928:6
c 806 9—%
o 8000
> 6407.7 T 1
- 60000
o |HT 2
24000:0 0T 3
o 2000r. 10857 .5 8|7
@)
0.6
Al cat el Foulndry

B4 : OSPFid JacPF B RIS %

(2)BGP fc acif & 7|z

i BGP %4 e acipli@ 2 - 41 % Router Tester k& (7ipl:d » &
Router Tester 72k z_+ > traffic load=50%, packet size =256bytes » #* ik % 7 7
# 4 Prefered Route % #+:cd Alternate Route i# Traffic 2 P e o BliE PR 4o B =
Losrso b ¢ s d Preferred Route Traffic X B e » 3% £ # Preferred Route #
% @ Bd BE AT ATEE 0 - F Alternate Route #- Traffic # 3 p e o

Destination Test Ports

Prefer r ol Trlaffic destination
-
Source Test Port%O_OJL%an} ‘I’ AS300D
10.0./1.1/24 10.0.2.2/ 24 AS300
DUT :
0.0.1.2/ 24 |
AS200 -
10. 0. 3.1/
. _y AS40p
Al t er na rout e
10.0.3.2/ 24 AS400
Bl= + : BGPE:.d foacPF B pIRR % H

& BGP qzacik B epl3E P > Alcatel OS7800 ¢ »* Firmware 5.1.3.148 + %
N4 3 BGP A gt g T #\,EJ @@ ExtremeBD6808 f|d »t2k _F enff{E- B
FE EiEVE N (FR$ 3 ¢ Router Tester %%",%ﬁ%d
T (TR ﬁ%%ﬁ_%‘ré*ﬁ ) Efct“: —gf AN IERIBERE A A A o d BlZ L

RS §J155K°

18
;;'51 Network Benchmarking Lab, Copyright 2003



Ti|me( ms)

BGP Route Flapping Convergence
()
o 3000 p+06
c 24556 . 8
0 2500p9.0 21498 .81687.3
©2000p.0 i i 8dBH62 . 5 —
;15009.0 12235.9 [
Z1000p0.0 i | 0T 3
S 50000 0y, N,A
0. 6
Al cat el Cisco Enterasys Extreme
Bl- L+ - :BGPRJ JcarPF BRI E S
j-r ‘f H;“'— ﬂl?]v@k
# £ 14 8/7#(Conformance Test)
il AR =+ 56 IETFRFC 2 #2343 i a2 5 "E”LFF B s

P e RFC L AZDIEBEHTRF HIT L ~ T2 #:%,T*u IR EIE 2]
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RIP g

#35 P

OSPF |38 B

Test |Test Description Test Test Description

Items Items

51 Version 0 datagrams must be ignored. 31 DUT forwards I P packet to the correct interface and next
hop based on an entry in the OSPF routing table.

5.2 Version 1 datagrams must check 'must be zero' fields and 32 DUT sends an ICMP destination unreachable if thereis no

ignore messages that contain non-zero valuesin these fields. route to the destination.

6.1 Responses are generated for al valid requests. 33 DUT sends an ICMP destination unreachable if thereis no
intra-area route for a packet destined for the router's
configured area.

6.5 The entire routing table should be sent if request contains 34 DUT forwards I P packets based on the most preferential

exactly one entry with address family identifier of 0 and a path type.
metric of 16.

6.6 Verify that replies to requests are filled in correctly. 35 DUT forwards IP packets based on the most specific
address/mask match.

6.8 If therequest isfor acomplete host table, split horizonand  |3.7 DUT stays up when receiving an excessive number of Link

subnet hiding are done. State Updates.

7.1 Response must be ignored if it is not from port 520. 3.8 Range summaries of an area may contain subnetsin
different areas provided that subnets belonging to other
areas are not summarized.

7.2 I P source address should be checked to see whether the 39 Intra-area backbone and inter-area paths are of equal

datagram is from avalid neighbor. preference. In this case, the path to use must be determined
based on cost.

7.3 Response from one of the host's own addresses must be 4.1 New summary link advertisements are generated when the
ignored. cost or path type of arouting table entry changes.

7.9 If the version number of the datagramis 1 and if any of the [4.2 New summary link advertisements are reflooded with LS
unused octets of the address field is nonzero, the entry isto Age = MaxAge when routing table entries are deleted or are
be ignored. no longer advertisable.

7.10 |If metric is greater than 16 ignore entry, otherwise: metric= 4.3 DUT attempts to bring up avirtua link when a changed
MIN(metric+cost, 16) (‘cost’ assumed to be 1). routing table entry indicates that the endpoint of the virtual

link is reachable.

7.12  |If the metric isinfinite and the route doesn't exist, don'tadd 4.4 DUT brings down avirtua link when a changed routing
an entry. table entry indicates that the virtual link endpoint is no

longer reachable.

7.13 |Existing routes are updated if advertised with metric 16. 45 DUT generates new summary link advertisements when the
cost of apath to avirtual link endpoint changesin the
routing

8.1 Verify that a response to arequest is sent to only one 12.1 The router sends Hello packets to its neighbors, and in turn
destination. receives their Hello packets.

8.3 Whenever the metric for aroute is changed, an update is 12.2 On broadcast networks, the router dynamically detectsits
triggered. neighboring routers by sending its Hello packets to the

multicast address AllSPFRouters.

85 Verify that multiple triggered updates are delayed by 1-5 124 A router periodically advertisesits state, which is also called
seconds. link state.

8.18 [If the gateway for the route is on the network for whichthe [12.5 Link state is also advertised when arouter's state changes.
datagram is being prepared, the metric in the entry is set to
16, or the entire entry isomitted. Omitting the entry is
simple split horizon.  Including an entry with metric 16 is
split horizon with poisoned reverse.

8.22 |The network administrator should be able to specify alist of |12.6 The OSPF protocol runs directly over IP, using IP protocol
destination addresses to allow or disallow. 89.

9.1 Test all new version 2 fields (header). 12.7 Routing protocol packets should always be sent with the IP

TOSfield setto 0.

9.2 Test version 2 fields (tuples). 12.8 OSPF protocol packets should have their |P precedence field
set to the value Internetwork Contral.

10.1  |If the address family identifier of thefirst (and only thefirst) [12.9 Each LSA istagged with the ID of the originating router and
entry in the packet is Oxffff, the entry contains achecksum of itslink state contents. Thistest isfor
authentication. Router-LSA.

10.2 |If authentication isn't in use, no family identifier shouldbe [12.10 Each LSA istagged with the ID of the originating router and
Oxffff. achecksum of itslink state contents. Thistest isfor

Network-LSA.
10.3 |Only authentication type istype 2, plain text, max 16 chars, [12.11 Each LSA istagged with the ID of the originating router and

left-justified and zero padded if less than 16 chars.

achecksum of itslink state contents. Thistestisfor a
Type-3 Summary LSA.

24T 0P E R R

RN Bl = -2 - 2 ¢ RIPconformancetest ™ Bl= - = (a)

OSPF conformance test RS iR|:87E P (0% e m

/P P-é‘

i
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ANVL

, 4 Virtua
' D‘Neaooo,]( link
N -Smulated™ =~

router
(d)

\
\

R R e )

GipliRiEAEY ANVL & & fuplid 4 | @ Rld @ 0 % R § 27
B blde it {7 RIPI0.L 5 P 2% 38 2 RIP 0 authentication key word »
Pk TA BRI H ffﬂj,?lpé ﬁiﬁ”..“:‘—"—%# 2 % FAIL - 2% @ e}g 2R 2R
PRZRIAFLFRFAAFI DMK LESFAILE FLH A3 & RFCR
B pe A RIS 1 T%fd>%¢QWﬁf¢%A Lo g

~

RIP # &R E* OSPF # &M ERliEE %

Test |Alcatel |Cisco Enterasys|Extreme (Foundry |Test |[Alcatel |Cisco Enterasys|Extreme (Foundry
Items JOS7800 |Cat6509 |ER-16 [BD6808 |BI8000 [Items |OS7800 |Cat6509 |ER-16 BD6808  |BI8000
51 PASS FAIL PASS PASS PASS 31 PASS PASS PASS PASS PASS

5.2 PASS FAIL PASS FAIL PASS 3.2 PASS PASS PASS PASS PASS

6.1 PASS PASS PASS PASS PASS 3.3 PASS PASS PASS PASS PASS

6.5 PASS FAIL PASS FAIL PASS 34 PASS PASS PASS PASS FAIL

6.6 PASS PASS PASS PASS PASS 35 PASS PASS PASS PASS FAIL

6.8 PASS PASS FAIL FAIL PASS 3.7 PASS PASS PASS PASS PASS

7.1 PASS FAIL PASS PASS PASS 3.8 PASS PASS PASS PASS FAIL

7.2 PASS FAIL PASS PASS PASS 3.9 PASS PASS PASS PASS FAIL

7.3 PASS PASS PASS FAIL PASS 4.1 FAIL FAIL FAIL FAIL PASS

7.9 PASS FAIL PASS PASS PASS 4.2 PASS FAIL FAIL FAIL PASS

7.10 |PASS FAIL PASS PASS PASS 4.3 PASS PASS PASS PASS FAIL

7.12 |PASS FAIL PASS PASS FAIL 4.4 PASS FAIL PASS FAIL FAIL

7.13 |PASS PASS PASS PASS PASS 4.5 FAIL FAIL PASS FAIL FAIL

8.1 PASS PASS PASS PASS PASS 121 |PASS PASS PASS PASS PASS

8.3 PASS PASS PASS PASS PASS 122 |PASS PASS PASS PASS PASS

8.5 PASS PASS PASS PASS PASS 12.4 |PASS FAIL PASS FAIL FAIL

8.18 |FAIL FAIL FAIL FAIL FAIL 125 |PASS PASS PASS PASS PASS

8.22 |PASS FAIL FAIL FAIL FAIL 12.6 |PASS PASS PASS PASS PASS

9.1 PASS FAIL FAIL PASS FAIL 12.7 |PASS PASS PASS PASS PASS

9.2 PASS FAIL FAIL FAIL FAIL 12.8 JFAIL PASS PASS PASS PASS

10.1 |PASS FAIL PASS FAIL FAIL 12.9 |PASS PASS PASS PASS PASS

10.2 |PASS PASS PASS PASS PASS 12.10 |PASS PASS PASS PASS PASS

10.3 |PASS PASS PASS FAIL PASS 12.11 JPASS PASS PASS PASS FAIL
Total |IFAIL |I3FAIL |SFAIL |9FAIL |6FAIL |Total |3FAIL 5 FAIL 2FAIL 5 FAIL 9 FAIL

LA LR EMRRESE

e
&—%%%%ﬁﬂ’ﬁﬁﬁiﬁ?wkﬁwﬁﬁvﬁﬁ’ﬁié% £ L
SR - BASAAIPEY R K S A i chpFiE )J‘j' & // AT LR
Hodr% § ORI ORTR A R - B4 7 - R0 & 2R - %%‘if‘;l%m o
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ER-16
Extreme ok Xk * h hk kX Lk .3
BlackDiamond 6808
Foundry Ll * h k h K * x % * 1
Biglron 8000
2oLz
Alcatel Cisco Enterasys Extreme Foundry
Omniswitch 7800 |Catalyst 6509 ER-16 BlackDiamond Biglron 8000
6808
91 86 86 93 93
Fo - TARERAE TIHL
342
R T

[1] Alcatel, http://www.alcatel.com

[2] Cisco, http://www.cisco.com

[3] Enterasys, http://www.enterasys.com/home.html
[4] Extreme, http://www.extremenetworks.com

[5] Foundry, http://www.foundrynet.com/

1k
[6] SmartBits, http://www.netcomsystems.com

[7] AST 1T, http://www.netcomsystems.com

[8] SmartFlow, http://www.netcomsystems.com
[9] SmartWindow, http://www.netcomsystems.com

[10] SmartM ulticastl P_http://www.netcomsystems.com
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[11] Router Tester, http://advanced.comms.agilent.com/routertester/
[12] IXIA ANVL, http://www.ixiacom.com/products/caa/
H 4

7~

[13] RFC Documents, http://www.ietf.org/rfc.html
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