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1
1.1
FlexHammer 5210
> RFC1242
> RFC2544
> RFC2285
> RFC2889
1.2
RFC2544
Portl Port 2
2-1 2-2
SmartBits 600
SmartFlow
1 DUT
1 2 untagged vlan
2 SMB600
(Byte) 64 128 256 512 1024 1280 1518
3
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1.3

> PC XP 1

> SMB600 SmartFlow 5.5 LAN-3101B 1

> FlexHammer 5210-24 1

>
1.4
1.4.1

FlexHammer 5210 “ i
1.4.2
“« i SmartBits
IP _Spirepair “e i
1.4.3 SmartFlow
SmartFlow _Spirepair

1.4.4

1.5
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1.5.1

1 100M
2 1 2 VLAN

FlexHammer 5210 cc 23 cx s

1.5.2

,.. Xir — SmartFlow

File Edit ¥iew Action Setup Bun Tools Results Help

0= & SR 4 BE 7

SE
|  SetupandRun |

Cards |IPvé Wetworks | IBv6 | AN | aTH | ma

Show columns for: |w Etherne: |w FOS v AT

»

El LiH-E101E/ 21015
A Lid-E101E5/ 21018
) Lid-E101E/ 21015
el Lid-E101E5/ 21015

Nultiunser|l10&ig DIC
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled

Reserre

Fezerre
Fezerve
Feserre
Reserre

RISIGIRIC IS

Fezerre

2
““Card>” MAC
2-1 MAC 00-00-01-00-00-01 2-2  MAC 00-00-02-00-00-01

Cards |IFvd Networks | IFv6 | #aN | ATM | Malticast | Groups | SmartFlows | Test Setup | BGE | MELS LSF | Opticns |
Show columns for: [ Ethernme [v FOS v ATH v EGE

ictive 1000 [Full Disable [ Enabled |7 Beserve|[ Emabled [ Enabled IENFZ

LAN-E101E/3101F hetive 100X Full Disable I~ Enabled [¢ Eeserve [~ Emabled | [ Enabled ICHP2 00-00-02-00-00-01
LAN-E1016/31015 ketive 100M Full Dizable [~ Enabled [¢ Beserve [~ Enabled [+ Enabled IGHFZ 00—00-03-00-00-01

hetive 100K Full Dizable I Enabled [ Eeserve [~ Emabled | [ Enabled IGHP2 00-00-04-00-00-01
LAN-E101E/3101F hetive 100K Full Dizable [~ Enabled [ Heserve [~ Enabled [w Enabled ICHP2 00-00-05-00-00-01
LAH-G1016/31015 Active 100K Full Dizable [ Enabled [v Eeserve [~ Emabled| [ Enabled IGHFZ 00-00-05-00-00-01

ARP Addr Resolution ““Disable””

1.5.3

““Group”” ““Group Wizard”~
4/ 23
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Cards | IPvd Hetworks | IPv6 | WAN | ATM | Multicast Groups |SmartFlows | Test Setup |

ji"&ﬂ”l}[ Editor... gurted by |Gr-:|up ﬂ Rate W w | fali

&

woDel Transmitted bit rate will be lower than user—=speci

| Flow Hame

1 ““Traffic Selection’’ ““Unicast””““IPv4””““Pair’”

Group Wizard — Iraffic Selection &

Traffic Selection:
Select traffiec type and pattern:

-
Type
(% Unicast " Multicast
IF Version
+ IPwd i IFvh
FPattern
(" Backhone (" Fully meshed
" Waterfall
T-tw>]  mE |
2 ““Traffic Configuration”” Pairs 2-1  2-2
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Group Wizagd Teaffaic Configural ion

Tralloe Conlsguraloen:
Confipors waffic pattarn

b b S ——— |
SUBELD -3 TEERN 2-5 SMEAN -1, THEAOG 2-F
THBROO P-4 TWRRDO 2-4
Bl PSR -3
E T G 6
o

Dirsctisn

A =
< |4 *

I @me port confiporati [ Eewerss B lixd

L O

3  ““Characteristics””

Group Waizard — Characteraislaes

Flews & Gromping’
Bniar floew charscteriziics

Gromp namaf/Brafix r Flow '_*—

[T Generals seliepls group  IF 5 mant pratecel

f frose = P

| |
Frame langhh wolh CEC (hytas)

(] Hote: ATH flow hax serc-byis

Wote: THTY will b spplizsble snly for parts whick wupgart
-

cr—sm[F—5m ] mm |

4 ““Multiple Flows™”
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Group Wizard — Hultiple Flows ﬁ

Hon—cyclic and Cyclic SmartFlows

Hote
Hanber of £lows |1 Fon—cyclic SmartFlows are
SmartFlows uniquely trackable on the

receiving port.

Cyclic SmartFlows can produce
variations of data within each
transmitted flow. In SmartFlow,

(" Cyclic SmartFlows

Varishle field they are_tx_’acked as a unit on
the receiving port.
(" Source IF addrezz The mumber of cyclic flows
. . variesz depending on the card,
(# Destination IF addressz protocol, i.e., IPvH and the
- T SR

Additional wariable fields are

Multiflow pattern available on SmartFlows Tah.

¥ Sequential
(" Staggered (RFCZEE3)

Flow Generation IHCF Configuration
(" Generate long flow names [~ Enable IHCF on Source IF
(+ Generate short flow names [~ Enable IHCF on Destination

< b—# @) | FEBl | Rl

Cards | IPvd Networks | IPv6 | #AN | ATM | Multicast Oroups |SmartFlows | Test Setup | BSP | WELS LSP | Options |

ANINIE Bditor. . Sur4ad by [5r0up + | Rate % v | falidate Rat{ CoS Wizard | PON Test Wizard

¥ Del Tranzmitted bit rate will be lower than user—specified bit rate unlesz port
1\ Group | Flow Hame |1 { Cuztom
i [P 12 Bk
| h e Hih
1.5.4
1 ““Test Setup”” ““Test Iterations””

> 30

> 64B 128B 256B 512B 1024B 1280B 1518B

7723
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Cards | IBvd Hetworks | IEwE | WA¥ | ATH

| Multicast | Groups | SnertFlows Test Setup |BGP

| MELS LSF | Options |

Test Iterations ILaarningl Individual Tests | SmartTracker | Sanple Iteration | INCE |
Tterating across traffic load ( Not for Throughput )

+ Step (all poa

Min Lload @) |10
Step load &) |10

Max. load (%) 100

[V Tterating across frame sizes
 rrame mze

T Howz, with

(" Custom (per port)

Traffic load [ Including Throughput )

Custom Loads Fer Flow Table

% Custom (all ﬂowﬁ

Min (bytes) |
Step  (bytes)
Max.  (bytes) ,7

Iteration constants

* Duration

|Tm Sec.) 120 .

Burst size [l

(Packets per

Mizcellaneons

Custom Frames Table

““Test Setup””
10
100

80

‘ Custom Frame Sizes List l

(" Frame count

e
e

" Contirucus looping
For logging set
m o i

Custom Frame Sizes {all ports)

Frame zizes

ad Close
512 Ascanding
Descending
Wove Up
Move Down

Remove

R L

Default

Add frame sire

B4 Add

SmrtFlow. i

““Individual Tests””

Cards | IPvt Hetworks | IF+6 | WK

| ATH | Multicast | Groups | SmartFlows lest Sefup |BGP

Ta=t Iterations I Learning Indiwidual Tests ]SmartTracker] Sample Iteration] IHCF I

Latency Distribution
3 Intervals [(uSecs)
5

T

10

20

50

100

150

300

Latency Ower Time
Time interwal

1
SnapShot

Capture frames per |50
z

Capture start

hr oughput
Test type
* Standard

(" Asymmetric
Upstream then
Downstream

Initial rate
Minimum rate

Maximum rate (¥):

Resolution (%)

Backoff (%)

heceptable
frame loss (8):

Continue beyond min or max [

Search Mode
{* Binary
" Step

" Combe

Parameters

80. 00000
10, 00000

100

Latency options for FNon—XD TeraMetrics—bazed modules

¢ Min, Max, Sequencic

HOTE

Min, Awg, Max Latency and Sequencing will be

[WPLS 15F |

7 Average, Max

provided simultanecusly on TeraMetrics—based
A0 and 10 Gig modules.
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1.5.5

““Setup and Run’”

JEile Edit View Actic

Jumba

"

4i§

1.5.6

““Results”” ““Throughput””

1 ““Chart>”

Throughput {%

Right click for wiew ¢

Throughput (% max load)

100

— T «®
ey
g 2 ¥
3
2
£
Throughput vs Frame Size
@ chart B8 swnmery | [ oetal | [ Sty Frames | EPotEmors | [ Packet Fale |
Comnsctions = 1 [@ 4

For Help, press Fi
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2 ““Summary=”

e (%)
() ENAE 1RO Right elick for wiew ¢
&4 128 256 512 1024 1280 1518
Total 100. 0000 00. 000D 100: 00000 00. 00005 100: 60BD0 100. 60006 100: 50BDD
# Grow 106, 6060 106, 00600 106, 60060 106, 00600 100. 60680 106, 60600 160, 60600
ol = @ Crat_ [ Summary | Detuil | [ otay Frames | [0 PotEnors | B Packet Rate |
+or w[Bhorteut Bar] Eomeetiom =1 @
3  ““Detail””
Ihsoughput £ i S =
+ -
Setup and Run Fage 1 of 1 Hex

Right click for wiew ¢

[ Resuts |
Time FrameSize| ILoad |IxFrames|ExFrames |[LostFrames |Lost (%) [Throuehput [Tx fps Tx bos e

T142856 T142856 3 80. 00000 238035 159999974
2571458 3571428 HAW 119048 Ta99998T
3571428 3571428 3 HAR o 119043 79999987

8035714 8035714 3 . 2E6TE5T 179999994
4017857 4017857 123929 T
4017857 4017857 3 133929 89999997

ad4g2142 ad432142 3 . 252738 159999951
4241071 4241071 141269 94399990
4241071 4241071 3 141369 94999990

8928570 8928570 i 3 i . H © 199999968
d4edoas | ddedzas o
4454285 4464235 3 99999954

4054054 4054054 3 . 135135 159999998
02707 027027 ETSEE T
z02T02T 2027027 3 ETSEE 79999999

4560810 4560810 3 . 152027
220405 2220405 Teo1d
zzg0405 2230405 3 TeOL4 89999954

<
@ chat | B8 summary [ Deta Iﬁ Siray Frames | R PortErmors | B Packet Rate |
For Help, press Fl Commections = 1 |G

4 100Mbps

1.5.7
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LB

,' XH5M — SmartFlow
|gl1e Edit View Action Setup Bun Toels Results Help
Jqﬂew Ctrl#i $$|EI‘H§‘@ |?|
| [ Open Ctrlt0
& zave cerlts  oughput (%)
Right click for wiew ¢
Export To SAT. ..
Enail ...
hroughég (% mazx load)
EhPrint Ctrl+F
Frint Preview
Print Setup
Recent File Vv
o0 BREL: @ EE RARECE N=d=k "
% 128
B0 256
40
20 2
i
0®
o o3
g o
@ MEEE: [12_throughput ‘ BEE) |
RTFHREI M) [SnartFlow Docunents (k. £lo) | o

l Q Ghart IE Sumnmany

Save the active document with a new name

Throughput vs Frame Size

| Eflveni | BB ovey Fames | EBPorEnos | B Packet Rae |

Connections = 1 k@l .

Eils

=l

Sotup and Bun

Craits HTEL gagie £or all 14 repdis frea all Lagis

Edit Fiew Action Zatup Eun Teoli Kesglis Help
0O & L

oz | P @ 1 Bapesi Currant ¥iar G0 Fils '
2. Export Corrant Tert 4o Filex., ,
Iboughput £ 3 Zagers K11 Twsts e Fides B

4 Bagerd Carvank ¥oaw s HTHL
sport Carrant Test 0 HINL . |

Bebad Fagalls o Display Ouly

Throusghpan (% ey

MFFE 1)

@ am

CIRETE
3 TEME
FLL %
P~ »
- ]
= g THSW: |12 dreughpot_rerele L)
5

RS T [Heal filenie bind

= ww

Throughput vs Frame Soe

Mretre | [Pt ke T

Coanastions = 1 |G
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2
2.1
FlexHammer 5210-24
> RFC1242
> RFC2544
> RFC2285
> RFC2889
2.2
RFC2544
i e 5 4 58 SMEGOO0
portl
port 2-1
192. 168. 1. 1,24 192, 165. 1. 2 —
portZ port 2-2
192 1658.2.1/24 192.185.2. 2
1 DUT
Port 1 1P 192.168.1.1/24
Port 2 1P 192.168.2.1/24
2 SMB600
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(Byte) 64 128 256 512 1024 1280 1518
3

2.3

> PC XP 1

> SMB600 SmartFlow 5.5 LAN-3101B 1

> FlexHammer 5210-24 1

>
2.4
2.4.1

FlexHammer 5210 “ i
2.4.2
“< 7z SmartBits
IP _Spirepair “e i

2.4_3 SmartFlow

SmartFlow _Spirepair

2.4.4

2.5
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2.5.2

2-1

IP

IP

100M

1 2

IP

192.168.1.1/24

192.168.2.1/24

FlexHammer 5210

,.. Xir — SmartFlow

File Edit ¥iew Action Setup Bun Tools Results Help

Oi

]

=

SN E
=l

|  SetupandRun |

2

““Card””

MAC

ke

»

Yo
"N

F

w

BE 7

Cards |IPvé Wetworks | IBv6 | AN | aTH | ma

Show columns for:

[v Etherne: [v POS [vw AT

00-00-01-00-00-01 2-2

Addr Resolution

““Enable””

LAM-E101E/ 21015
J LaH-6101E/2101E
JLaH-E1015/ 21015
LAN-E1015/ 21015
JLi¥-E101E/2101E
L iH-E101E/ 31015

MAC

Nultiunser|l10&ig DIC
[+ Beserre
[w Tieserve

W Feservre

Enabled
Enabled
Enabled
Enabled
Enabled
Enabled

Feserre

Reserre

Fezerre

MAC

00-00-02-00-00-01
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Cards |IFve Wetworks | IFv6 | #aN | aTM | Malticast | Groups | SmartFlows | Test Setup | BGE | MELS LSF | Opticns |
Show columns for: [ Ethernme [v FOS v ATH v EGE
[Bead state] speca [pupiex [kuto Ferotiationlsads Kesoiution Kutinsex[106ie ic 1w Caavie[Wuiticast
LAH-E1016/ 31015 ctive 1004 [Full Disable [ Enabled [ Beserve|[~ Emabled [ Enabled IENFZ | 00-00-D1-00-00-01
LAN-G101E/21015 hetive 100K Full  Disable [ Enabled [ Reserve [ Enabled| [ Enablad ICHNP2  00-00-02-00-00-01
LAN-6101E/ 31015 [hctive 100K Full  |Disable [ Enabled  |[7 Keserve [~ Erabled| [ Enabled IGNP2 | 00-00-03-00-00-01
LAN-G101E/21015 hetive 100K Full  Disable [ Enabled [/ Reserve [ Eabled| [ Enabled ICHP2  00-00-04-00-00-01
LAN-E1016/31015 ketive 100M Full Dizable [~ Enabled [¢ Beserve [~ Enabled [+ Enabled IGHF2 00-00-05-00-00-01
B LAR-6101E/ 31015 Active 1008 Full  Disable [ Enabled  [7 Keserve [~ Eabled| [7 Enabled IGNP2  00-00-06-00-00-01

Cards IPvd Networks |IPv6 | %AW | ATM | Multicast | Groups | SmartFlows | Test Setup | BGE | M
Right-click on port or highlighted column for Hetwork

|Fort IF Addre Gateway Subnet Nask
192,165, 001. 002 |192. 163. 001,000 |192. 163, 001.001 |255. 255, 255. 000
192, 165. 002. 002 192. 165. 00Z. 000 192, 168, 00Z.001 255, 255, 255.000 192, 163. 002. 003
192, 0585. 003. 002 |192. 085, 003. 000 [192. 035, 003,001 |255. 255, 255. 000|192, 035, 003. 003
192. 085, 004. 002 | 192. 085. 004. 000 255,255, 255. 000 192, 085. 004. 003
192. 085, 005. 002 |192. 085, 005. 000 |192. 035, 005,001 |255. 255, 255.000 |192. 035.005. 003
192. 0585. 006. 002 192. 055, 006. 000 192. 085, 006.001 255, 255, 255.000 192, 035. 006. 003

Tizard IP Addr|
192. 168, 001. 003

““Group”” ““Group Wizard”~

Cards | IPvd Networks | IPv6 | %AW | ATM | Multicast Groups |SmertFlows | Test Setup |

jﬁ\"iﬂ'ﬂll{ Editor. .. zurted by [Gr oup v | Rate % ~| fali

o Del Transmitted bit rate will be lower than user-speci

| Flow Hame

1 ““Traffic Selection”’ ““Unicast””““IPv4””““Pair’”

15 /7 23
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Group Wizard — Iraffic Selection &

Traffic Selection:
Select traffiec type and pattern:

-
Type
(% Unicast " Multicast
IF Version
+ IPwd i IFvh
FPattern
(" Backhone (" Fully meshed
" Waterfall
FT-£w ]  mE
2 ““Traffic Configuration”” Pairs 2-1  2-2

Group Wizard - Traffic Configural ion

Tralloe Conlsguraloen:
Confipors waffic pattarn

¥ ] =)
TABOD 2-3 HEOD 2-3 CHEADD I-1, SEEEMO 2-2
THEROD P-4 THEROD I-4
SHIRE i W
SHIEE 2 e ILELAR S ] * I

(|

Diraciian

(Rl
‘ * | »

I @me port confiporati [ Eewerss B lixd

s rt—w@|[F—ow:] ®m |

3  ““Characteristics””

16 / 23
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Flews & Grompim

Bniar floew charscteriziics

droup nima/Profiz [

[T Gansrals seliipls group

-~
ol

=] W

““Multiple Flows””

zard — Hult

Group

SmartFlows
i

(" Cyclic SmartFlows

Y¥ariable field
" Source IF address

Multiflow pattern
f* Sequential

Flow Generation

(" Generate long flow

Fliw

—

IF 5 meni proicesl

=k

T

langth with CEC fbytes)
Wots: ATH flow haz zero-byis

THIZ will be spplizable snly for paris whick soppart

e Flows

Humber of flows |1

* Destination IP address

(" Staggered (RFC2883)

niames

(* Generate short flow names

lﬂﬁﬁﬂ?*ﬁﬂhﬂ L]

Hon—cyclic and Cyclic SmartFlows

< E—F B | TR |

Hote

Hon—cyclic SmartFlows are
uniquely trackable on the
recelwing port.

Cyclic SmartFlows can produce
variations of data within each
transmitted flow. In SmartFlow,
they are tracked as a unit on
the receiving port.

The number of cyclic flows
varies depending on the card,
protoccl, i.e., IFvh and the
e SR
hdditional variable fields are
available on SmartFlows Tab.

THCF Configuration
| Enable IHCF on Source IP
[” Enable DHCP on Destination

LEE

17 /7 23
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Cards | IPvd Wetworks | IEvE | WA | ATH

AXINIK Editor. ..
¥ Del

o

Sorted b¥ |Group ~ | Rate

Tran=mitted bit rate will be lower than user—specified bit rate unles=z port

| Malticast Groups |SmertFlows | Test Setup | BGP | MPLS LSP | Options |

“* w | falidate Rat-| CoS Wizard |PDN Test Wizard

A Group |

2.5.4

1 ““Test Setup””

> 30

Flow Hame |l / Custom
i |[F k12 Wi
i [ b Tl Hin

““Test lterations®”

> 64B 128B 256B 512B 1024B 1280B 1518B

Cards | IPvd Hetworks | IPv6 | WA

| A

| Ml ticast | Groups | SmertFlows Test Setwp |BeP | WPLS LSP | Options |

Test Iterations ILEarIungl Individual Tests | SmartTracker | Sanple Tteration | DNCE |

Tterating acress traffic load ( Net for Throughput )

& Step (a1l po

Min lead @) |10
Step load @) |10

Max. lead (%1 |100

[ TIterating acrozs frame sizes
¢~ rrame size

Tall Hows, with

Traffic load { Including Throughput )
{" Custom (per port)

| | tustom Loads Par Flow Tabld

Custom Frame Sizes (all ports)

Frame =zizes

& Custon (2 Rors e d L

Close

: : 256
Win.  (bytes) | ' Custom Frame Sires List l B Ascending
: 1024
Stap  (bytes) 1260 Descending
: 1515
Max.  (bytes)

Iteration constants
% Duration

Tine (Sec.) |

Burst size |1 —
(Fackets per

Mizcellaneous

Custom Framesz Table

2 ““Test Setup””

Wove Up
" Frame count Move Tlown

Remove

e
e

diad

Default

Add frame size

Add
I~ Continueus loeping

For logging set : SmrtFlow.
e EELNE

““Learning””

18 /7 23
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Cards | IF+4 Hetworks | TP+t | Wl | ATRH

| Multicast | Groups | SmartFlows lest Sef

Test Iterations Learning ]Individual Tests l SmartTracker] Sample Iteratinn] DHCF ]

Rate (Packets/Sec] |[100

Wait time before learning |0

L? Learning

Learning options Im
Learning packets =
sent per SEC Ili =

Learning

Address Resolution frequency

v
-

Hetween load iterations

Eetween frame =size iterati

(Set to maximum wariable count
walue if using eyelic flows. )

Hote:

L7 learning option “Home' applies
to L3 Address Resolution as well.
In this case port will still do the
Tx side learning.

Frame Size

f* Same az flow

" Fixed

Lyclic Addres= Resolution

-
-

-

Usze Tx and Bx addresses

Use Bx addresses only
Heply with unique WAL

address (Do not use for
anline testine 1

Address Kesolution Delay (Sec.)

Delay per test |0

(0 Sec. for approx. »= 1200
. b

Cyelic delay @ |0

(30 Sec. for approx. »= 10K
- \

Hate:
Addres=z Rezolution meanz ARF for
IFvd and Heighbor Discowery for

T o~

““Test Setup””
10
100

80

““Individual Tests””

Cards | IPvd Hetworks | IP+E | WaH | ATH | Multicast | Groups | SmartFlows lest Sefup |BGP

Ta=t Iterations I Learning Indiwidual Tests ]SmartTracker] Sample Iteration] IHCF I

Latency Distribution hr oughput
3 Intervals [(uSecs) Test type
5 * Standard
T (" Asymmetric
10 Upstream then
20 Downstream
50
100
150
300
Initial rate
Minimum rate
Maximum rate (¥):
Latency Ower Time Resolution (%):
Time interwal 1
Backoff (%)
SnapShot
heceptable
Capture frames per |50 frame loss (81
Capture start 2

Parameters

80. 00000
10, 00000

Continue beyond min or max [

Search Mode
{* Binary
" Step

" Combe

100

Latency options for FNon—XD TeraMetrics—bazed modules
HOTE

¢ Min, Max, Sequencic

Min, Awg, Max Latency and Sequencing will be

provided simultanecusly on TeraMetrics—based
(" Average, Max KD and 10 Gig modules,

[WPLS 15F |

19 /7 23
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2.5.5

lb

Thr oughput

““Setup and Run’~

J File Edit WYiew fctic
JD =l |<|}c:;
=

Setup and Run

Frame Loss

Latency

[

Latency Distribution

2.5.6

““Results®” ““Throughput””

1 ““Chart””

20 / 23
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hput

Right click for wiew

Throughput (% max load)

—
=4
o

dnog)

Throughput vs Frame Size
" ¢ chart [EBswmry [ EHoew) | ERsvoy Fomes | ERPotErors | R packetRate |

For Help, press F1 Comnections =1 @ /|

2 ““Summary=”

————————1=  Thoughputen
GTS ST [T Right elick for wiaw
= [FT3 z56 Siz 1024 1z80 isis
Total 100 0000 100 000D 100. 00000 T00: 00000 100- 00000 100 60000
T Erous 106 6800 100, 00000 100, 00800 100, 00000 160, 00000 100, 60000
@ chat [ Summary | Detal | [ otay Frames | [ PotEnors | [ Packet Rate |
7or HdShertcut Bar Comnection= = 1 [E@

3  ““Detail””

Througl 4 4  Page 1 of 1 > bl -

Setup and Run

[ Reouns |

Right click for wiew ¢

T142856 T142856 3 80. 00000 238035 159999974
2571458 3571428 HAW 119048 Ta99998T
3571428 3571428 3 HAR o 119043 79999987

Group od: . 8035714 8035714 3 . 2E6TE5T 179999994
T-1-re-2 |08 4017857 4017857 123929 T
4017857 4017857 3 133929 89999997

Group od: . s4a2142 s452142 3 . 252738 159999951
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