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1 SmartFlow

SmartFlow-- QoS
SmartFlow QoS
SmartFlow SmartMetrics  TeraMetrics

SmartFlow Diffserv IP VLAN

SmartFlow 640

SmartFlow
SmartFlow

SmartFlow
> (Throughput)
» Jumbo
> (Frame Loss)
> (Latency)
> (Latency Distribution)
> (Latency Over Time)
> (Latency Snap Shot)
» SmartTracker QoS
SmartFlow
> IPv6  IPv4/ IPV6
> 1GMP /
> IPv4/ 1Pv6 VLAN
> MPLS
> IMIX
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2 SmartFlow

2 ““NEXT~~

Welcome to the InstallShield Wizard for
SmartFlow

The InztallShield? Wizard will inztall SmartFlove on your
computer. To continue, click Next.

3 ““1 accept”” ““NEXT>~

SmartFlow 5. 60 Setup

License Agreement

Flease read the following licenze agreement carefully. SPIRENT

A
B ACCESSING OR EXECUTING THE SOFTWARE. YOU AGREE TO BE BOUMD BY
THE TERMS OF THIS AGREEMEMT.

Spirent Communications. Inc. ['Spirent'’] and its licenzars provide the software contained
on the media in the package and/or az part of the equipment zupplied by Spirent and any
madifizations, enhahcements to and/or replacements of such Software supplied to pou by
Spirent including, withaut limitation, firrmaare [collectively 'S aftware"], together with the
azzociated documentation [the "Documentation'] and licenze their use on the terms and
conditions zet forth herein,

LICEMSE: Spirent grants you a nontransferable and nonexclusive licensze to use the w

(23] accept the terms of the license agreement

(1 do not accept the terms of the license agreement

’ ¢ Back H Mext » l’ Cancel

4 ““NEXT~~
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SmartFlow 5. 60 Setup

Choose Destination Location

Select folder where setup will install files.

Fleaze enter the location where you would like to install the program. ‘r'ou may lype a new
folder name or click the Browse button to find a new location.

T —
SPIRENT

Browse...

[ < Back " Mext > l[ Cancel

SPDI-TS-SMB-0936

X

““Complete”” ““NEXT>~

Setup Type

. S
Select the zetup type ko ingtall,

SPIRENT

Flease select a setup type.

(#) Complete

All program features will be installed. [Requires the most disk space.]

Select which program features you want installed. Recormmended for
advanced users.

[ < Back ][ Mext >

][ Cancel ]

SmartFlow 5. 60 Setup

THETHR
£ LA ER 2006

““Install””

““NEXT>~

Select Program Folder
Fleaze select a program folder.

"
SPIRENT

Setup will add program icons to the Program Folder listed below. Y'ou may type a news folder
name, or select one from the existing folders list. Click Mext to continue.
Eragram Folder:

Esisting Folders:
Microzaft Office
o it

|3

Windows Live
WinRaR

Fay &2 BE B
i

%

< Back H Hext » l[ Cancel
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SmartFlow 5. 60 Setup &l
Ready to Install the Program
The wizard iz ready to beqin installation. SPiRENT

Click Install to begin the installation.

If you want to review or change any of wour installation settings, click Back. Click Cancel to exit
the wizard.

<Back | Instal |[ Cancel

Question

\':?\/ Would won lile to ecreate a shorteut of SmartFlow on youwr deslitop?

[ Fw |

9 RPM ““NEXT>~

SmartFlow 5. 60 Setup

Application Installation
i

SPIRENT

SartFlow

The SmartFlow application haz been succeszsfully ingtalled. For certain functionality,
thiz application requires one or more RPM files to be installed on the Terabetics cards.

The application RPM files can be found in:

'C:AProgram FileghSmartBitzhSmartFlowh R Pk’

[ Mest> |[ Cancel

10 Download Manager ““NEXT~~
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SmartFlow 5. 60 Setup

<L

Download Manager 15 a SmartBits utility used to download application specific EPMs to the TeraMetrics Hardware. You can
download this utility from Spirent Communication website (http:ffsupport. spirentcom. com). Flease consult your user
marual to determine 1f you must download an EPM file for your application.

11 ““Finish””

SmartFlow 5. 60 Setup

InstallShield Wizard Complete

The IngtallSkield wizard has succezzfully ingtalled SmartFlow,

Click Finizh to exit the wizard.

< Back Cancel

7720
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3 SmartFlow
UTP-5 SmartBits
SmartBits Auto MDI-X
LAN-3101B
3.1
SmartFlow
1-1 1-2
SmartBits
SmartFlow
1 100M Throughout 100M
2 1000M Throughout 1000M
3.2
> SmartBits SmartBits 600 LAN-3321A 1
> PC Windows2000 XP
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> SmartBits SmartFlow 5.5 Demo 1
> 1
>

3.3

UTP-5 SmartBits

SmartBits 1P _Spirepair(vi.1l)
3.4

3.4.1 SmartFlow

1 \ \SmartBits Applications\SmartFlow\SmartFlow

gF:I:RENT SFi“_E_'?!T

SmartFlow

SmartFlow
Layer 3 QoS Performance Tester
for IPv4, IPv6 and Multicast

2 Try SmartFlow
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Euls Edit Niww peton Ssinp Bun Iseln Raaglin Ealp
D@EWH <0 PP s @B T

Cards |'F|‘H- Farwwrks | TP | R | AT | Wsduicany | Gresps | SewriFlews | Test Setsg | BT | WPLE LSF | Sptions |
Shew calman far: F Dibaree B ME Foamm e

| | |Beplen | dwto Bagofistion |dddr Bewolndios) Suifed
heties LK Fubl  Taues Grmmatiie = Dabled
LLLLLL] EOpEE  Fall Tanes Grmmatvin 7 Traklad 1=
Aeties LMK Full  Tenes Srematiie = Dabled @
Ll L LE] Taada Iramaiuie 7 Eeablad 1=
POMEE  Full  Tears Srematiie & Dabled @
L L LE] Taada framatuie 7 Emakied 1=
tooEx  Fuil Peaes dremetiie 7 Eeabied @
BEBEE  Faid Tauda framatuie 7 Emakied 1=
toaax  Fabl Peaes drematsie 7 Eeabled @
BBSEE  Tuii  Faeses Sresatiie P Bl g
toaax  Fabl Peaes drematsie B bmries g
BBSEE  Tuii  Feees Sresatiie e T
toaux  Fabl | Peaes dymmatsie & bmried g
hatiwn BOMEK  Faii  Pesss Erseetiie 7 Embied
AetiTa WK Fukl Peaes dremetiie @ bmbled @
-~ Aetivn WK Fuii Teses dreeetiie & Embled @
F'_- AetiTa WK Fukl Peaes dremetiie @ bmbled @
Latsmey Bintribetisn hetiwn LMK Fail  Teasa Srmmetiic  Dmbled @
Aetivn LK Fall  Toace Srmmaniic @ Dmbled @
Aetiva PO Full Feses Symmatiie o Babled g
- Aetiva NoMN  Full Faacs Symmatiie o Imabled pF
e ketive UeME Fall Paace Srmsatrie P Eakied
hctiva B Full Toacs drmmatric = Imabled @
ctiva LMK Fall  Paace Sressetric & babled @
hctiva LMK Full Toxca Symmatric = Dmabled @

hetiva P Tl Toxcs Srematric 7 Enabled . L

For Malp, prass Fl Cosmaitions = 0 G

3 SmartBits
~ & 7y T c H H 7y s c H
<1> Setup”” - ““Chassis Connections. .. Setup SmartBits
H k4 ® & 7 H s & 7
Connection Add IP... IP Connection 1Pv4

““1IP address”” SmartBits IP ““TCP Port>” 16385 Name

SMB600

Setup 3Smarthits Connections

IFV4/IFVE | COM Fort/IF | Baud Rate/TCF FPort | Hame | 1dd Serial | §

[A1rv4 192, 165.0.153 16385 SMEROD i
: : Add IP. .. :

IP Connection

dai

]

Deleta. . . ]

v TRV  IEVE L

IF address{ RN ; Move Up

ICE 115385
Hame fSMEROD e ,

Mowe Down

i

T 0K I Cancel | v ]
Copper Rhotiv [w Enabled I
Copper hetir [# Enabled i
<2> window ““ping 7z
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Subnet Mask . . . . 255.255.255.8
Default Gateway . . 192 .168.1.1

Ethernet adapter _-T—:tﬂﬁﬁ :

Connection—specific

IP Address. . . . . . . 122.168_0.168
Subnet Mask . . . . . . 255.255.255.8
Default Gateway . . . . .

C:“Documents and Settings“Hermit>ping 192.168.8.153
Pinging 192_168.8A.153 with 32 bhytes of data:

Reply from 192.168_8_153: hytez=32 time=38m=z TIL=30
Reply from 192_168.8.153: hytes=32 time=6ms TTL=38
Reply from 192.168_8_153: bhytes=32 time=14msz TIL=38
Reply from 192_.168_.A_.153: hytes=32 time=2msz TTL=38

FPing statistics for 192.168_08_153:

Packets: Sent = 4, Received = 4, Lost = B (Bx loss),
Approximate round trip times in milli—seconds:

MHinimum = 2Zms, Maximum = 38ms, Average = 16ms

C:“Documentsz and Settings“HermitX

192.168.0.153 SmartBits 600 IP PC IP
192.168.0.100
4 SmartFlow  Smartbhits

<1> ““Actions”” - ““Connect”” F8

:.. sl — SmartFlow

File Edit ¥iew | Action Setup Bun Tool=s Results Help

Conmect |
0O = Sl Pt - 7T I; (e %

[ Setup and Fur IPve | wad | ATM | Malt
P L

¥ Etherne: [« FOS v ATM
L

“ap — [Test Loaa[interface]]

Step Copper ¥

% DHCF Status [ Sten Copper i

—— L s an Step Copper ¥

% Fort 4 QR gEERELT Step Copper ¥

Fort 5 QN k)] Step Copper ¥

Fort 6 FENEEERLT Step Copper i

<2> ““Connections=1~"
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Fils Edin Yiew

LAN-

hetiea Tavap Fen Jesls REenglie Halp
L 28 ¥
Cards | TPl Fstworkn | IFed | 0N ATH Bulticant | Greups | SsartFlows | Test Satup | BoF WFLE LEF | Optiona |
Shew calmeny for! W Etlarne W FOG ¥ ATH ¥ Bl
Butn Hegolistisn |Sddr BeasbndGon Bl 0 e eje

dpesd [Duples

helive

[ Reet | Metai [ent Lead|imteatuea]avat stats)

3321A

Copper

Cards |IPvd Wetworks | IPve | Hall

Show columnz for:

<1> 1000M

| AT | Multicast | Groups | SmartFlows | Test Setup | B6P | MELS LSE | Options

v POS [v BGF

duto Hepotiation |dddr Besolution Multiuser
[~ Enabled [ heserve |

10000 Full Force Srmmetric
[~ Enabled [ heserve |

[+ Etherne [ &TH

Test Load Interface/|Bead State
Aetiwe

Cards |IPwd Wetworks | IEve | s

Ebl LAN-233214 | Step

LAN-33214 |Step Aetiwe 1000K Full Force Spmmetric

<2> 100M

] Multicast ] G—roups] SmartFlows] Tast Setup I BGE ] MFLS ISF | Options

|v¥ BGF

Full
Full

| aTm

[ Etherne: [v POS v AKTH

Test Load|Interface|Head State

duto Hepotiation |dddr BEesolutior |Nultiuser|lOfie DIC
[~ Enabled [# Eeserve = Enabled
[~ Enabled [w Eeserve = Enabled

Show columns for:
Speed

Enable
Enable

1000M

100M
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EERE - SaartFlos EaE
Pils Gt Yiew ketiom Erinp Fom Tealn Bawplian Palp
Dl «--0TPndP suwsCc ol

Cordy | Thed Wotworkn [ TPl | MAE | 6T | Sulvinnss | Srempe | SmariFlews | Tosk Sotuy | B | HPLE LST | Dptioma |
Ehim piluass Far. & Bllecie & PO & oam =8

Bodnl  [Puslex | Asle Feentlinfion |ddds Bewnludiss|[Beliiciec[1080n BIE[IFsE Copalle [Ballicnsd] NAC dddswns a
La- 10214 Full. Fanes Drsmadiric [ Emsbled = Basares [~ Emadied g Cuskled ICKHE | Rebl =Dl &
Lam=NLNiE Pull Bawes Seematrie rBRiblad e Rehaies [ baaated | g7 Eseklad (1= R T

1 Group Group Wizard Group Wizard-Traffic Selection
Type Unicast IP Version IPv4  Pattern Pair

Cards | IPvd Wetworks | IB»8 | #aW | aTh | HulticastSmartFlows | Test Setup | B6P | MPLS LSE | Ops
gNroup Wizard |  ANINIX Editor... gopioq by roup + | Eate % = | falidate Rat{ CoS Wizard

hdd * el Transmitted bit rate will be lower than user—specified bit rate unless :

Group Wizard — Iraffic Selection

Traffic Selection:

Select traffiec type and pattern:

-

Type

IP ¥ersion

* IPwv4 (" IPv6

Fattern
(" Baclthone (" Fully meshed
™ Waterfall
[, |
[ ———
P

T—% @ > mE |

2 A 2-1 B 2-2 Direction A<->B

___ii_J Pair

13 7 20
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Group Wizard — Traffic Configuration

Traffic Configuration:
Configure traffic pattern:

A B Bair: @@

<

FENBE00 2-1 ) [SMEBGD 2-1
SWEe00 o2

Direction

b

< | > < | >

[ One port configurati [ Bewerze B list

< _bE—#F(B) |"F—‘J»f () >| HH

Group Wizard — Traffic Configuration

Traffic Configuration:
Configure traffic pattern:

= :

SNMEBOO 2-1, SMEBOD 2-2

al

S8

Direction

hor

[~ One port configurati | Rewerse B list

< bE—3F B) |'F—“»f ) >| HEH
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Group zard

Flows & Grouping:
Enter flow characteristics:

Group name/Prefix [4] Flow

haracteristics

—

[T Generate multiple zroup IF' = next protocol

|HOWE
-
5
r =

&

b

Frame length with CEC (bytes)

128

r

Hote: ATM flow has zrero—byte

Hote: IMIX will be applicable only for ports which support

[~ IPv4/IFvE VLAN stacking

Stacked VLAN ID(s) : [Base

< E— ) |'F—J,j,= () >| M

Group Wizard — Hult

le F1

Hon—cyclic and Cyclic SmartFlows

Humber of flows |1

SmartFlows

(" Cyclic SmartFlows

¥ariable field
(" Source IP address
(* Destination IP address

Multiflow pattern
* Sequential

(" Staggered (RFC2883)

Flow Generation

(" Generate long flow names

¥ Generate short flow names

Hate

Won—cyelic SmartFlows are
uniquely trackable on the
recelving port.

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

The number of cyelic flows
waries depending on the card,
protocel, i.e., IFvf and the
Dol i .

R

hdditional wariable fields are
available on SmartFlows Tah.

IHCE Configuration
[~ Enable DHCF om Source IF
" Enable DHCE on Destination

<t—sw|[ = | HRiH
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Cards | IBvt Networks | IPv6 | WAW | ATM | Multicast Groups |SmartFlows | Test Setup | BGP

Sorted by Gr oup + | Rate

SNINTE Editor.

| MPLS LSP | Options |

% v | felidate Rat| CoS Wizard |POF Test Wizard

X Dl

Transmitted bit rate will be lower than user—specified bit rate unless port

[ & Group |

Flow Hame

i [¢ 4 122
i [k Tl

3.4.4

Cards | IPvd Networks | IPv® | WAW | AT

—
Test Tterations |Lesrning | Individual Tests | SmartTracker | Sample Iteration | DHCE |

| Multicast | Groups | SmartFlows (Test Setup | BGP

| mpLs ISP | 0p

Iterating across traffic load [ Not for Throughput )

Traffic load ( Including Throughput J

f¢ Step (all pox

" Custom (per port]

C— |

Min. load (%)

Custom Loads Per Flow Table

Step load (%)

Ta—

Max. load (%) 100

[¢ Tterating acress frame sizes
e -
T (¥ Custom (all flows, with C

(ali” Flows, with = Euston ( e

[ Custom Frame Sizes List |

" Custom frame sizes (per flo

Min.  (bytes)
Step (bytes) -
- Custom Frame Sizes (all ports)
Max.  (byrtes) Frame sizes
Tterstion constants ?;8 Close
& Duration " Frame cof (122
Ir=1| A
Time (Sec ) 0 =i sz Ascending
Burst =mize |1 = e Descending
(Fackets per
Mowe Up
Miscellanecus Mave Torn
[~ Contimuo
Custom Frames Table e — Bamove
Default
Add Frame size
o hdd
Cards | IFo4 Networks | IFe6 | #aW | ATM | Mhulticast | Groups | SmartFlows{ Test Setup|| B

| meLs L

Test Iterations ] Learning | Individual Tests iSmartTracker ] Sample Iteratior\] THCE ]

Latency Dictribution Thr oughput
8 Intervals (uSecs) Test type Search Mode
5 (# Standard (+ Binary
ID " Asymmetric ™ Step

Upstream then

20 L Townstream " Combo
=11
100 Parameters
150
300

Initial rate

[ ioo.ooomo
[ 10000000
[ 100.00000
T
[ hooom
[ =
[ a

Minimum rate

Maximum rate (%)3

Latency Ower Time

Reselution (%):
Time interwal

Backoff (%)

1
SnapShot

Capture framesz per |50
z

Aeceptable
frame loss (8):

Capture start

Continue beyond min or max I

Latency options for Noen—XID TeraMetrics—based modules

HOTE
Min, #wvg, Max Latency and Sequencing will be
provided simultaneously on TeraMetriecs-based

¥D and 10 Gig modules.

f Min, Max, Seguencic

" Average, Max
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3.4.5

““Setup and Run’” ““Throughput””

Setup and Run

-

Throughput

Latency

¥ o

Latency Distribution

Latency Ower Time

Latenecy

5

SmartTracker

“<STOP>~
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Jlj)le Edit View Action Setup Bum Tools Resltz Help

DwE|eca o s us(0)
N

Kl

Tl (%) I 4
Right click for wiew «

=

Page 1 of 1 Pl

Setup and Run

Ex fps Bx L3 by R

8328570 100. 00000 139933968 297619 109523792 139399368
d4dgd 285 j i wa | aagaesd 14aEl0 54761896 39999934
4464285 H H i . 33393984 148810 54761896 93999984

SOETSEE  SOG7SEE : 139393938 146648602 199399338
2533783 2533783 ¢  a399996d 74324301 99999969
2533783 2938783 : [ EEEEECEH 74324301 33999353

2717390 : : N 139393904 - 172468585 193393304
1358695 f f  assgsesz 86231843 99999952
1258695 99999952 96231843 99999952

1409774 100. 00000 139939938 185714228 199399338
Tiid 887 | d L [ EEEEE AT 42857114 99999969
704887 . . Wih . 39993969 92857114 93999969

12 1024 .~ 718330 718390 10000000 139993776 192720091 139399776
15221z 1612 1024 ELETEIR LT wa EEREEEET) 96360045 39999888
57112 c16:12 1024 as9les. 35919 b 99333888 96360045 93999888

o crart | 3 Summma il Sty Frames PortEnors | [EH] Packet Rate

asrBhert et BT ing ranaining: 18 sec (oad: 100% frene langth For nonINIX flows: 1200) Connections = 1 @

3.4.6

SmartFlow
““Results”” ““Throughput”” Loss

0

File Edit View Action Setup Bun Tools Results Help

DM <8 PHTP REs | C |2 |
ML
Throughput (%)
Setup and Run el LR 14 4 Fage 1 oft > bl

Right click for wiew ¢
Time FrameSize| ILoad [TxFrames[RzFrames|LostFrames|Lost (%) [Throuehput [Tz fps Tx bps [Bx fps Bx L3 bos

8928570 00000 100.00000 297619 133339986 297819 103523792
4dpdzes 28 . 00000 WA 1488in 93339984 1dsein 5476189
4dE4265 i aoaon WA 14sslo 93339334 idzain S4TE18IE

5067566 168919 199399938 168919 143643603
-1-v2-2|i2 ) 2533783 b eddss | agagased mddsd 74324301
: 2533783 : | 4459 99339389 84d59 74324201

2717330 193399304 1T24E3E85
1382595 99939352 #5231 843
1358635 A 99999352 26221843

1409774 : . : 199399938 ¢ 185714222 199999929
704887 99939359 92857114 99393
704887 . . . 99399963 ° 92857114 993933

718330 718390 3 . 199399776 ° 192720091 13333977t
359185 359195 ¥ 93339836 95360045 99933838
353135 339195 . 99399838 9630045 99993888

STe9zz  5ie922 3 . 199399627 ° 194153484 139999627
288451 288451 H 99999813 97076742 99999818
298461 . f 93939613 3 ATOTET4Z 99993813

.~ daede : 16255 133339879 195058400 133399879
a-1->2-2|12 7 b ez 7 b os12T agasesdo 97529200 99933340
2252112, 243323 8127 993333d0 47529200 9939334

A chat J m Sﬁnaw = petail ﬁ Siray Fm};

[ ERrutenos | EAPackel Rete |

Test Completed Suceessfully.
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martFlow

"EiT Edit ¥iew Action Setup Bun Tools Results Help
“.Dﬂew Ctrl+H mw|nm§|@|

& Open. . . Ctrlto
oughput {%)

bl Save Crlts

EIKR

4 4 Fage 1 of
Right click for wiew ¢

Export To SAT. .. ane T FrameSize| ILoad |TxFrames |ExFrames|LostFrames |L

Email ... » 10000000 8328570 8928570
552 i) dadin4dedses ddEdes i
&5 Print. .. CtrltF 100, 00000 4464285 ddedzas

Frint Prewiew

Print Setup. ..

RAFE (L) | () AR

1 flew_example

Exit 2l
= HAnE &
FIEE g b
K 12
i |
A Group °
e IS () Iﬂow_example. flo | {877 (32 I
wzzoe 1 || fRFER () [SmartFlow Documents (x. £lo) | mi i
i |
|)\ Froup 1z2/04/09 20:16:5251280 EIUU. UUUUUE 576922; 575922§ A

flow_exzample

File Edit ¥iew Action Setup Bun Tools |Resultz Help
0= n |<|> 45 of | w m w | E 1. Export Cwrent View to File ... 4
2. Export Cwrrent Test to Files. .. 4
=2 | Thioughput () :
Setup and Run rou ut { 3. Export All Tests to Files. .. Lo (E} Page 1 of 1 L |
4. Export Current View to HIML. ..
5. Expert Current Test to HINL rames |LostFrames [Lost (%) [Throughput |[Tx fps Tx

i Froup t to n Detail Regults on Display Only 297619
ho2-1-rE-2 14z810
Ro2-E-ri-l 14810

5067566
2533783

& z-1->z-z]i2f0df 09 20:

BFE@: | R x| - EeF E-

2533788 0

) IR R

IS (| Iexample_result| {R1F 3) I

RFFER (1) [Hinl files (k. him) | My
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