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Spirent TestCenter System and
Application Overview
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Spirent TestCenter Functions

o PGA: Packet Generation/Analysis

o Emulation Protocol Support (e.g., BGP and PPP)

o ALP: Application Layer Protocols (e.g., TCP and HTTP)
o Avalanche: full TCP and application layer support

o

All chassis support all functions; some modules are limited
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PGA Function

o The Packet Generator/Analyzer “Basic Package” contains all the tools

and functionality required to Transmit (Tx), Receive (Rx), and Analyze
traffic.

o It does not require any special “Technologies™ to be active; and only
requires the “PGA Base Package” license.

o The PGA functions can be used with any/all other protocols.

Technology Selector

Please select technologies to use in this application session. You can

click 'Select Technologies' button on the main toolbar to change your

. selection later.
not required

for PGA Technology Visible
: #- Application Layer
function . A Fr—— License Management
o Install $¢ Delete 4 p Upload. ..
i Fosres |
= Chassis
il M &
Ly #iMPLS/VPLS Tests/y PACKET GENERATOR AND ANALYZER BASE PACKAGE
|

e

[] Do not show this window on startup %
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PGA Overview

The PGA consists for the follow “umbrella’ tools which are covered in detail here:
Traffic Wizard, Generator, Custom Test Wizard, Analyzer, and Results.

Also incorporated in the PGA, but not covered in detail here, are the Port Settings,
Hosts Blocks, Stream Blocks, Capture and their related functionality.

:g] =" W)z= N0 e %%mv]@w !‘M B El EL [ A ]ﬂTed‘mlognes J@Sequemer [@Reporter | Wizards...

Test Configuration
(= [y Spirent TestCenter &, Add... S Delete
i Al Ports Host Interface
B All Hosts
i | ] Source Mac
B Al Traffic Generators Port Mame | Host Name ‘ Host Count Encapsulation Source MAC Address Modifier
L= — |
ah Al Stream Blocks N FortConfios .. EthernetilflPv4  |00:10:94:00:00:01 Step = 00:0!
i ﬂ A Ik slypers F “IPOftCaflffg? Host 2 1 Ethernetll/IPv4 00:10:94:00:00:02 Ste 00:0C
= Ports — - 4 ! ! — [P -
2 PortConfigl JJ1/1 (offli Z S+ ez :
@ PartConfial [j111 (olfle) =% Traffic Wizard - Endpoints
i @ Hosts
' g Traffic Generator Steps Distribution Source and Destination
: Traffic Analyzer hed
& Capture Select Wizard O~y m Source: (1) SelectAll.. | pestination: (1) Ly
# @ PortConfig2 /{11 (offline) Ports O Backbone =-[¥] PortConfigt ff1/1 (offline) =[] PortConfigt j{1/1 {of
: Settings ® Pair =[¥] Host =] Host
Frame Size g g ] GEESNCE-:CRT | [[] Host 1 (192.€
Results Frsia =[] PortConfig2 {}1{1 (offline) = PortConfig2 /{1/1 (o
g" 'g =[] Host =[¥] Host
Port Traffic > Basic Traffic Results | CHl oad Profile D
[7] Host 2 (193.85.1... Host 2 (193.£
bo
- . — Filter
Basic Counters } Emors | Triggers | Protf Protocol:
| Total Tx Count | Tatal :
o [i2acnt | o ot .. ¥ S
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PGA: Packet Generation/Analysis

o Layer 2, 3, and Layer 4+ headers
o IP layer emulation: ARP/ND, Ping, IGMP
o Performance, Multicast, and QoS Testing
o Capture and Error Generation
Performance Tester
= = =
<
Traffic i i
Generation: N 1
X Framt_es
Transmitted Device Under Test (DUT)
, | H8 O H8 O
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Module’s PGA Capabilities

o 1000 Series and HM CV generator
* 16383 streams; billions of flows
* 4 variable fields of 4-bytes each (6 of 4-bytes with CV)

o 2000 Series and HM CM generator
e 32767 streams; billions of flows
* 6 variable fields of 4 bytes

o All generators
* transmit at up to 104% of wire rate; down to 8 byte IFG
* 40 bytes to 16383 bytes frames sizes
* error Generation: Ethernet FCS, IP/ZUDP/TCP checksums, IP/UDP total length

o All analyzers
* 64,000 streams, 40 statistics per stream; stream/port/protocol counts and rates
« Histograms; 10ns latency resolution
* four 16 bit and one 32 bit Analyzer Filters
* error counters: CRC, checksums, length, PRBS, header errors
* Capture Buffer 16M (8M on 10G); supports real-time capture mode :5_
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Emulation Protocol Support

Technology Selector Technology Selector
Select technologies to use in this application session. Select technologies to use in this application session.
Technology Technology
= [JiRouting and MPLS # [ JRouting and MPLS
~[Jeep =[] Access
~[J osprv2 [J ance
[J osprv3 [JoHee
[Jis1s [[] pHCPvePD
[CJrrp [iete
={mpLs [C] pPPa
[T ePEjevPE [ 1GMPjMLD
Jiop []1GMP{MLD Querier
[7] BGP Signaled vPLS #[] carrier Ethernet
[7] LoP Signaled ¥PLS # [] Switching
[C1MPLS 1P WPN (RFC 2547) =[] Triple Play
[Irswp-TE ety
] Multicast ¥PN [T video Quality Analysis
[Jero =[] Application Layer Protocols
[Jrm [JHTTP
# ] Access [CJFte
=[] carrier Ethernet [sip
[Jeoam [] video
[ Link-0am =[] commander
=[] Switching [[] Device Commander
[Fcee o
LACP .
SLLDP;D@X Where applicable, most have support for both IPv4 and IPv6!
[ste v/ | |
| oK |[ Cancel | [ ok [ Cancel |
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Spirent TestCenter Router Emulation

o Routing Emulation with Spirent TestCenter is router centric.
* This is more like you would set up a real router.

o )q:%hdefine a router interface(s) and multiple protocols can be bound to
[ em.

o An Emulated Router is a “real” router in that it will form an actual session
and participate is all protocol events with the DUT.

* It can also represent a network, internet, or topology of 100s/1000s of
Simulated routers.

* You have direct control over all the route/router parameters (even negatively).

Fle Edt View Tools Actions Help
RN NN e 3 |G Chassis ~ | 4 200l | B Select Technologies... | ) Results Reporter | T Wizards... ]@} S ELE B RS a

Test Configuration

= [ Spirent TestCenter A &_Ac[d X Delete 7]@& Interface... €} €7 | N\ Route Generator... [ Edit Routes... [ Edit BGP Global Options...
ERt} OiZTItP | Router Interface | IGMP/MLD Querier | VPN | RSVP | PIM | STP | LDP | I5IS | OSPFv3 | OSPFv2 | EOAM | BGP | RIP |
T @ ;T;oute,s Port Name ﬁg‘r’::r Active  Router State ASNumber  IPVersion  DUT AS Number DUT IP Addre
B2 AllHosts PortA  |Router 1 ide 2 IPvé 1 192.168.11.1
43 AllMulicast Groug || oo e ™o oers | [0 ide 3 1Pv4 1 192.168.12.1
% A'I S[[eam Blocks sy 1

E All Traffic Generat
‘a All Traffic Analyzer
= i Ports

=l - .

€8 AddMultiple Routers. ..
| Delete !
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Simple Routing Topology Example

Spirent uses two terms to describe router emulation:

- Emulated Routers - run a routing protocol with the DUT, maintain protocol
state, send routes, etc.

- Simulated Routers - exist as link-state routing advertisements from OSPF or
IS-1S, or additional AS Paths with BGP

o Use emulated routers to exchange routes or perform interactive testing
o Create simulated routers to build topologies to represent an environment

o Simulated routers are created via Route Generators, configuration grids, and
test wizards

o Create topologies that extended tens of routers deep, then simulate traffic
from remote access networks across core/provider topologies

~
-\_\»

Route
-

Emulated Emulated S
Router Router

oute

!

Simulated Simulated
Routers Routers
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ALP: Application Layer Protocols

o Enables integrated Layer 2-7 Testing
o Supports Stateful TCP

o Limited HTTP, FTP, and SIP

o Video Quality Analysis (VQA)

= . Device Under Test

Data
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Avalanche: Emulated Clients and Servers

Wireless Realistic interaction with
the Application

IP Address per Client
Think time
HTTP aborts

Load
Balancer

PDAs

Firewall

- W

wn wm
O Ww
L
@

1 /

S
==

L

Link Speed
Dropped Packets

Server Clusters

voice multimedia . —
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Layer 2/3 Test Solutions Example

Test Solutlons

Thisis not a
complete list!
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J‘ J‘a‘_ Ny
%‘% %‘*b"oo, 5 "’oa:l?%,}
"5;%4;. ,, %
’e e %’o e S
L) %, 8, 5
Software Packaggsﬂ _ . %, QO @é %,
In mePickage Salmlny tmie. - Q" Yy 04 Cy
P Des DUO
BPK-1001A | Packet Generator and Analyzer Base Package A v v v v
[ BPK-1002% | STP ] RSTP Base Package A B v v
BPK-1003A | IGMP / MLD Host IP Multicast Base Package A v v
BPK-10038 | IGMP / MLD Host IP Multicast Base Package B v
BPK-1004A | Unicast Routing Base Package A v
BPK-1004B | Unicast Routing Base Package B v
BPK-1005A | Mullicast Routing Base Package A 2
BPK-10058 | Multicast Routing Base Package B v
BPK-1006A | MPLS / LDP / RSVP-TE Base Package A v
BPK-10068 | MPLS / LDP / RSVP-TE Base Package B v
BFK 1007A ?PPoX Base Packa!eA
BPK 10078 | PPPoXBase Package B
| BPK-1008A | DHCP Base Package A
BPK-10088 | DHCP Base Package B v
BPK-1011A | DHCP-PD Base Package A
[ BPK-1014A | MSTP Base Package A
BPK-1015A | IEEE802.3AD Link Ageregation Base Package A
BPK-1024A | Conformance Application Base Package A
BPK-1029A | Enhanced Capture and Decode Base Package A
TPK-1000 RFC-2544 w/VLAN Network Device Benchmark Test Pkg | v v v
TPK-1001 RFC-2889 with VLAN Test Pa:l:ge v v v
TPK-1002A | IPTV Test Package A
TPK-1002B | IPTV Test Package B v
TPK-0030 | CTS IGMPv2Test Package
TPK-0031 CTS IGMPv2 Snooping Test Package
TPK-0034 (TS Ethernet Link OAM (802.3ah) Test Package
TPK-1006 CTS MEF 9 Test Package
TPK-1007 CTS MSTP Test Package
TPK-1008 | CTS VLAN Test Package
TPK-1009 CTS LACP/802.3AD Test Package
[ TPK-1010 | CTS STP Test Package
[ TPK-1011 CTS RSTP Test Package
TPK-1013 CTS IPV6 Test Packge
VPK-0001 IPTV Video Quality Module (VOM) — perBlade
VPK-0002 IPTV Video Quality Module (VQM) — per Chassis

*For use ONLY on a 2U chassis. 4’_2;%:\
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Graphical User Interface for Layer 2/3

o The Spirent TestCenter “Application”
o Common GUI Framework for all Layer 2/3 Test Solutions

B 2.0-4port-bgp-ospf-demo.tcc - Spirent TestCenter
File Edit View Tools Actions Help

D5 % a8 ocresse - Sy | B s, T JE R BB o
[ Test Configuration ) ) X || Command Sequencer B X:
= [ Spirent TestCenter A~ | By Add... 3 Delete | Editinterface... &) €3 | tsequence. | (D] (bl [07) @) (3
& & Project <X Route Generator.... [Ef Edit Routes... [E7 Edit BGP Giobal Options... Cosmmand Naé . Tme
ngj’,‘;”m [PIM| STP | LDP | ISIS | OSPFv3 | OSPFv2| BGP | RIP| € - || € sequencerLoopCommand 2
@ All Hosts Port Name ::r"::r Active ‘ Router State IAS Number +/ BgpWithdrawRouteCommand 1 00:00:00.240
43 Al Muticast Groups | +/ WaitCommand 1 00:00: 10,249

Established | 1001
| Established | 1002
| Established | 1003
| Established | 1004

| Port f/12/1 | Router 1
| Port /12/2 | Router2
| Port f/12/3  Router3
» | Port 12/ |Router4

« BgpReadvertiseRouteCommand 1 00:00:00.130
€1 WaitCommand 2

|

¥
[ ]
er Status: Running | Total Time: 00:00:31,996
Test Assistants | Command Sequencer

=5 Al Stream Blocks
B Al Traffic Generators
& Al Treffic Analyzers
= (& Pots
= & Pot /71211
€D Routers
&8 Hosts
B Traffic Generator
B Treffic Analyzer

EEEE

Results Browser

Router Protocols > BGP Results | Change Result Port Traffic > Mike TX vs RX chart | Change Result View 'ii xi °_ ©F
o B || 10000 Color Counter _
Port Name | Router | TxAdvertised | TxWithdrawn | RxAdvertised |1 I — Port ”12’1-63"9."3‘“ Fra_
Name Route Count | Route Count |Route Count |I| 8000 Port /112/1.Rx Sig Frame...
| Port f/12/1 |Router 1 || 300 |o 1000 [ l’_ = s"ﬂ ﬂﬁs:";m?f Fra.
| Port f/12/2 | Router2 || 700 400 900 ||| eoo0 ort /112/2.Rx Sig Frame...
» | Port//12/3 {Router3 || 200 |2 | 900
|Port //12/4 | Rauter4 || 200 0 900 |
1 2000
0
| 04:34:20 04:35:00 04:35:40
! ! ! | 04:34:40 04:35:20 04:36:00
< > | BE |

Results Browser | Validation Errors| Log - 322 messages
Running command: WaitCommand 2 Command Completed [ ] %
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The Spirent TestCenter Application

Supports Performance and Functional Testing for Layers 2-7
» Layers 4-7 supported with ALP
Integrated control and data plane testing
« For example, sending traffic to BGP advertised routes
Provides deterministic and repeatable test environment
Test results are available in real-time and at the end of a test
The setup and results can be saved in different formats
Includes many easy-to-use wizards:
« Simplifies test set up and execution
» Used for Device and Traffic creation
» Used for Large Scale testing
» For creating Access and Routing Topologies
« For creating MPLS Layer 2/3 VPNs Spirent TestCenter
» Plus RFC 2544/2889 Test Packages

Spirent TestCenter Initializing...
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Basic GUI Features

Multi-pane window to see and compare everything at a single glance
Includes equipment, firmware. and license management features
Spreadsheet configuration windows with copy down and fill functions
Multiple Wizards for setting up and running tests

Allows you save the setup and results in standard formats: XML&SQL
Unique analysis capabilities aid in the interpretation of test results
Troubleshooting tools reduce time to identify and correct problems
GUI-to-script improves the time and effort required to automate tests
Allows you to simultaneously view both Setup and Results
Customizable setup and results windows

o 0 0 0o 0 0 0 0o 0 o0 o

Reporting tools quickly produce summarized and detailed test reports
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Main Window

& Untitled.tcc - Spirent TestCenter

File ~Edit View Tools Actions Help

d Ed H ¥ Ean Eucl'uassis » [ Syapply [ £ &0 S0 B0 DL DL SG . | B Technologies... |[PPerspective - | B Sequencer | &) Reporter | Wizards ~
Test Configuration X ;
& |y Spirent TestCenter
All Ports

= All Devices (Hosts, Routers, ...)
B Al Traffic Generators
T Al Stream Blocks
ﬂ all Traffic Analyzers
=] @ Parts Recent Files

1aouanbag puewwog | I

= @ Port 1)1
r;" " Reserve Port Sets SIP_nogo.tcc
= ev:c.es _— SIP.tcc ]
n> Traffic Generator Add New Port Set... Analyzer_Filters.tcc
ﬂ Traffic Analyzer M Port & Layer3_Peiformance_Test.tcc
& Capturs anage Port Sets... Priotity_Handling.tcc
=@ Port 12 M OpenFile...
— 10.82017/1/11/21/31/4
- 10.82.01711/51/6
N aV ] at O N 10.820.17/1/51/61/7 1/8
10.82.0.171/5
N Connect to Chassis and Reserve Ports... Mmmﬁ_E)a n e
P = | "‘I e Create Pots for use offline
g
Basic Tiaffic:Results 1 B X
Port Traffic and Counters > Basic Traffic Results | Change Result View ~ | | | 0] < Streams > Detailed Stream Results | Change Result View ~ | | | 1] 1of O
fFO Y [ [0 | Select Tx Ports:  all Ports 7 | Select Rx Ports:  all Ports il
i Basic Counters J Enors | Triggers | Protocols | Undersize/DversizeAlumbo | PFC Counters | ||Change Counter Mode:  Basic Mode &
B — e ey Xy rory "y . I BT "
Port Name | Total Tx Count | Total Rx Count | 1oval Tx Count (bits) | Total Rx Count (bi Basic Counters ] Enors | Basic Sequencing | Advanced Sequencing | Histograms |
7(lir§rnes) - V(Frames) 4 - Rx Port Aggregated Rx  Tx Count Rx Count
= | Naane/ID | [:Port Naine | Names | Port Count | (Frames) | (Frames)

. |Real-Time Results_(Browser) Panes

|

Validation Ermors Log - 49messages | Basic Traffic:Results 1 Basic Traffic:Results 2

Analyzer on Port j{1/4 is stopped ;]

7:57 AM

S
SPIRENT

@ Untitled tcc - Spirent ... | [3% HelpBrowser

16 e PROPRIETARY AND CONFIDENTIAL



Main Window - Cont.

Test Configuration

‘g Traffic Analyzer
& Capture

- 5 Port 27272

Port //2/3

Port //2/4

Settings

Dyna

X || Command Sequencer 7
= [y Spirent TestCenter §p Start Traffic £ Stop Traffic [=] Edit Sequence... B 0] (00 =] [
= Project Scheduling Duration Burst Inter frame ;
i Command Nam: T
58 AlPors Name | Mode Mode Durstion | 5pe | gap Load| [ Comm = —
@ All Routers Port {{2{1 |Port Based Continuous 1 Xe
@ All Hosts Port jj2f2 |Port Based Continuous 1 Fixed
i 43, All Multicast Groups Port {{2/3 |Port Based Continuous 1 Fixed
£ Al Stream Blocks Port {{2{4 |Port Based Continuous 1 Fixed
B All Traffic Generators
F Al Traffic Analyzers
5@ Pat Command
= & Port 22211
€5 Routers S
B0 Hosts equen er
S’ Traffic Generator . t 1
IC >e i3

Pane

Edit Stop Routine... |

Sequencer Status: Idle |Totd Time: 00:00:00.1

|

Test Assistants | Command Sequencer

Results Browser | Validation Errors [ Log - 85 messages |

Analyzer on Port [f2/4 (offline} is stopped
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? Filter... Q Find.. =3 Copy Save... | 87 Select Protocol Events...
| Time | Description | Category
\i) 5/16/2007 11:30:50 .6 Generator on Port //2/2 (offline) is stopped Other
i 5/16/2007 11:30:50 .6 Analyzer on Port //2/2 (offline) is stopped Other
D 5/16/2007 11:30:55 .0 Successfully reserved port //63.171.237.132/2/4 Port
b 5/16/2007 11:30:55
L 5/16/2007 11:30:55 LOU Messa(] es Pane
j/ 5/16/2007 11:30:55 .0 Analpzer on Port M (offine] is stopped Other

Command Completed |

e —
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Test Configuration
Basic Traffic:Results 1
Basic Traffic:Results 2

Validation Errors

Command Sequencer |
L
Log - 49 messages JiE

[

Reset Screen Layout
Lock Screen Layout

‘ un Spirent TestCenter™

Change Window View by Menu

& Untitled.tcc - Spirent TestCenter

Load Perspective
Save Perspective
Delete Perspective

Recent Files

¥ Results 1 Layout M l 1x1

] Results 2 Layout M

<J Traffic Analyzer
GZ Capture

Manage Port Sets

| ERENTTE

SIP_nogo.tcc
SIP.tec
Analyzer_Filters.tcc

Layer3_Performance_Test.tcc
Priority_Handling.tcc

Open File...

® @ Port 12 Beselveﬂecenlﬁ‘.ﬂ}

= @ Portfj1)3 10.82.0.17/11 1721731

* @ Portjj1j4 10.82.017/1/51/8

Settinas 10.82.017/1/51/6 1/7 1/8
) 9 10.82.0.1741/5

Connect to Chassis and Beserve Ports...
Create Ports for use offline...

Basic Traffic:Results 1

1aouanbag pueu.mnj‘

Do you want to see

| LD

both the configuration

Rx Count

Port Traffic and Counters > Basic Traffic Results | Change Result View ~ | | | [0 Streams > Detailed Stream Results | Change Result View ~ | | | 00
| P o v [0 | Select Tx Ports:  All Ports 7. | Select Rx Ports:  all Parts
"Basic Counters | Enors | Triggers ﬂ'ProlocoIs'\ Undersize/OversizeAlumbo | PFC Counters '[ Change Counter Mode:  Basic Mode B
| Port Name I::::nz)cow ;r;t:;:)c:;um Total Tx Count (hits) | Total Rx Count (bil et el ] Enors | Basic Sequencing | Advanced Sequencing | Histograms |
: T i ‘ Name/ID | TxPortName RxXPOt | AggregatedRx | {;‘r;_:::)‘

(Frames)

<
~ Validation Errors Log - 49 meagl IUGsn.l?Lﬂ'cﬁsulll 1C§su !ﬂL@suits 2

7 start 2 @ Untited.t

erspec IvVeS 100.
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Welcome Pane

o Port Reservation, add Offline Ports, Load Files

& Untitled.tcc - Spirent TestCenter

File Edit View Tools Actions Help
d Tl | Ha | & Sa 0% Bachessis » | Syapply |68 8 5 ER B BL S5 00 o0 | Bl Technologies... | [PyPerspective ~ | (| Sequencer |

Test Configuration

"= 7 Spirent TestCenter

| all Ports

' = all Devices (Hosts, Routers, ...)
' B Al Traffic Generators

5 Al Stream Blocks

‘a all Traffic Analyzers

=@ Port [j1]1

i . Spirent TestCenter™

) Reserve PortSets SIP_nogo.tcc
: = Devices SIP tee
& Traffic Generator Add New Port Set Analyzer_Filters.tcc
| ‘%'a Traffic Analyzer b ﬁ‘ Post Set Layer3_Performance_Test.tcc
| sz Capture SR Priority_Handling.tcc
! & @ Port jj1)2 Reserve Recent Pots Open Fli...
, # @ Port {143 108201711 1/21/31/4
' Port HIH 10.82.017/1/51/6

i Setti 10.82.017.1/51/61/71/8
, etings 10.82.0.17/1/5
: Connect to Chassis and Reserve Ports...

Create Ports for use offline...

19 e PROPRIETARY AND CONFIDENTIAL S PI RE N I



Test Configuration Pane - Navigation Tree

o The navigation test configuration pane is always displayed on the left

side of the Test Setup pane.

o When you open the application, the navigation tree is collapsed with

only the top-level icons displayed.

File View Tools Actions Help
D E | % Sa 0 Bchessis - [Shaly [ &8 5 55 B BN &6 5 o0 | [l Technologies... |[PyPerspective - | i <

pirent TestCenter

& all Traffic Generators

% All Stream Blocks

‘a all Traffic Analyzers

=) Ports

= @ Port i1/t
&= Devices
B Traffic Generator
ﬂ Traffic Analyzer
& Capture

®- @ Port 12

& @ Portji1]3

#- @ Port /{114

Settings

== All Devices (Hosts, Routers, ...)

Main | Port Config |
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Append Location to Link Status
Port Name

O Port j/1)1 10.82.0. 17111 Ethernet Copper |Lip

Port Mame Location Online Media Type

Part Ji1)2 //10.82.0.17/1/2 Ethernet Copper L
Port [j1)3 /10.82.0.17/1/3 Ethernet Copper &
Port [j1/4 /10.82.0.17/1/4 Ethernet Copper (P

e
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Test Configuration Pane - Setup Pane

o Allows user to configure detail testing parameters.

o The Setup pane, located on the right side of the Navigation pane,
displays the active test setup grid (spreadsheet) or form.

o Change the grid or form displayed in the Setup pane by clicking another
icon In the Navigation pane.

% Untitled.tcc - Spirent TestCenter

File View Tools Actions Help
J & B # G2 0 Exchassis - | Syapply [ & 5 B2 B B S0 °5 o0 | [ Technologies... |[PyPerspective ~ | [ <

(=7 Spirent TestCenter
g5 All Ports \ Main l Port Config |

= All Devices (Hosts, Routers, ...)

s> All Traffic Generators Port Name sopgeﬁgr:..:catmn to Location Online Media Type Link Status
=D
o All Stream Blocks S Port ji1]1 /10.82.0.17{1/1 Ethernet Copper | p

ﬂ all Traffic Analyzers

d Port Port ff1f2 /10.62.0.17(1/2 Ethernet Copper | Ljp

= = FOores I

@ Port 1)1 Port {{1/3 /10.82.0.1711/3 Ethernet Copper | L
&= Devices Port jj1}4 [10.82.0.17(1/% Ethernet Copper | Lp

5’ Traffic Generator
g Traffic Analyzer
\( Capture

® @ Portff1/2

®- @ Port j1)3

#- @ Port /14

Settings
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Command Sequencer

o User customizable; used to run batch mode tests

o Seguence steps can also be created using the Wizards

Edit Command Sequence E3 ” Command Sequencer \
= Edit Sequence... bl 00 (=] &
IAII Commands L' 1) New | < aMove Up < bMove Down & n[ @ b | I | (&)
- — Command Name Time
AnalyzerStartCommand (Command Name l Description ] ‘
AnalyzerStopCommand —— f SetDurationCommand 1
SetDurationCommand 1 Sets the duration of traffic generation. i
ArphdstartCommand i : : <9 : = SequencerLoopComm. ..
ArphdStartOnallDevicesCommand = SequencerLoopComma... Executes commands in the loop a speci... i - )
ArphdStartOnaliStreamBlacksCommand ) : ) TterateFramesSize. ..
IterateFrameSizeC.,.. Modify streamblock frame size, i
ArpNdStopCommand = SequencerLoopCo...
4 = SequencerLoopCom... Executes commands in the loop a speci...
ngBreachp;essmnCommand =} q P P asp IterateLoadSiz. .
BgpReadvertiseRouteCommand b I IterateloadSize... Modify streamblock load.
BgpRestartRouterCommand ResuksClearal... Gl  resut ResultsClearAll...
BgpResumeKeepaliveCommand 4' RIS R RIS, AnalyzerStart...
BapResumeTepSessionCommand AnalyzerStartC... Turn on analyzer. i GeneratorStar
BgpStopKeepaliveCommand GeneratorStart... Begin transmitting traffic, E
BgpWithdrawRouteCommand Edit Stop Routine... I
CaptureDataSaveCommand GeneratorWaitF... Wait for traffic to stop. 5
GeneratorStopCommand 2
CaptureStartCommand GeneratorStop... Stop transmitting traffic, ;
AnalyzerStopCommand 2
CaptureStopCommand WaitCommand 1 Blocks sequencer execution for specifi... i P
Description Anal Tt off snal
nalyzerStopCo... Turn off analyzer. 5 P L |Total'|'ime: c
EOTResults\Writ... Acquires basic port and iteration statis... Command Sequencer [_
a n . . . ge Result View » | 29] [ 1] « | 0of0
. Dragn-drop or use add/delete buttons to insert new commands in Sequencer. Double-click commands in sequencer to edit @ ;I
1) properties. Sequencer command order can be modified using drag-n-drop or up/down buttons. Holding the Shift key for Frame |TxCpuOctet |RxCpuOctet |TxC
drag-n-drop operations toggles the insertion point. Count Count Cou
ok [[ Cancel |
%

e
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Results Browser Pane

All real-time results data is displayed in the Results Browser
There are two Results Browser windows by default

There are ports-based and stream-based counters

There are events and rates

There are dataplane and control plane (CPU) counters

There are many, many more!

Port Traffic > Basic Traffic Results ' Change Result View ~ ‘=°fj] 4 4 Stream Results > Filtered Stream Results | Change Result View ~ @ qd 4 1of 1 b b
1of 1 b bo Show: Port jj1/1 v | Change Counter Mode:  Histogram Mode -
Basic Counters l Erors | Protocols | Undersize/OversizeAlumbo | :§a:s|c§o“gmésll Emors | Basic Sequencing | Advanced Sequencing | Histograms |
Total Tx Frame | Total Rx Frame | Total Tx Octet | Total Rx O !
Port Name Count Count Count CourE Rx Port Name | Rx Stream Id Stream Index | Rx Frame Count |Rx Octet Count |Rx Sig Frame C
» 5 2 [ 2 350,
Port j{1j2 | 52,685 534,667 8,743,360 68,052, 9% Port J1]1 3073 i 10,554 1,350,912 10,554
Port jf1]1 131074 2 10,554 1,350,912 16,554
Port j{1/1 131075 3 10,553 1,350,784 10,553
Port J1]1 131076 4 10,553 1,350, 764 10,553
_’__J: /\r‘_'-"‘*-\
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Test Log Pane

o The Event Log is displayed on demand.
o It records both informational and warning messages.

o A row is appended to the Event Log each time it receives a new
event.

Log - 56 messages

<7 Fiter.. C Find.. 3 Copy | @] Save.. | [ Select Protocol Events...
‘ Time: Description Category L:J
V) 412/2007 23:01:51 4 Validating BGP configuration on port Port //1/2. Protocol
é) 41272007 23:01:51 6 Validating BGP configuration on port Port //1/2 complete. Protocol
j/ 412/2007 23:01:51 6 Applying hardware setup related configuration... Other
b 4/12/2007 23.01:52 1 “Slow™ + validate 1.7119 sec Other
j/ 41272007 23:.01:52 1 Applied 2 object change(s) to the hardware, Other
j/ 421272007 23:01:52 1 Starting ARP/ND... Other
,i/ 4/12/2007 23:01:52 1 ARP Status for Port [ port //63.171.237.132/1/1). Attempted: 1, Successful: 0, Failed: 0 Other
j/ 412/2007 23:01:57 .2 ARP Status for Port [ port //63.171.237.132/1/1): Attempted: 1, Successful: 0, Failed: 1 Other
N 4/12/2007 23:01:57 .2 Some of Arps failed to resolve. Other
i 471372007 02:53:25 4 Successfully released port //63.171.237.132/1/1 Port
(34 J

Results Browser | Validation Erors { Log - 56 messages J

Successfully released port [/63.171.237.132/12 T Command Completed .
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Results Reporter Application

- Choose Result Database

’ Spirent TestCenter Results Reporter

File | Report Help

[£5 open )|

Result Database...

Ctrl+0

Chrl+w

@ Close

Folder of Databases...

’ Spirent TestCenter Results Reporter

File Report Help

A =PI

Rows I1

iOIIDD

Look in: | RFC2883Forwarding:2007-0511_081609 »| &= (&) £k E

e

My Recent
Documents

39-Forwarding-Summary-2007-05-11_08-16-09.db
é] RFC2889-Forwarding-Trial-1-FrameSize-64-Burst-1-Load-90.db

@] RFC2889-Forwarding-Trial-1-FrameSize-64-Burst-1-Load-95.db

é] RFC2889-Forwarding-Trial-1-FrameSize-64-Burst-1-Load-97.5.db
‘%) RFr2RRA-Frnwardina-Trial-1-FrameSize-Ad-Riret-1-1 nad-a8 75 dh

lts
‘ C2889-mearding—9ummary-ZDU?-OS-‘l

sult Sum

) (& 9 Forwarding Test
SRR
=[] Frame Size: 64
=[] Burst Size: 1.000
] Load: 90.000
{-| Load: 95.000
- Load: 97.500
i Load: 98.750
i Load: 99.375
{5 Load: 100.000
[ Frame Size: 128

Frame Size: 64
H--| Frame Size: 128
E Rfc2883 Forwarding Test Result Det.
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Template |

Title | Test Summary’

Trial Summary | FRMOL/MFR | Theoretical Max |

Test Summary

Frame Size | Intended Offered Throughput | Forwarding | Frame | Tx Frame | Rx Frame | Other Rx | Flood

Bytes Load ®@ | Load (bps) Pa Rate (fps) |Loss 0@ | Count Count Frames | Count

0 0 0 0 0 0 0 0 0 0

64 90 | 274,285,568 90 535,714 0 [5,357,144 | 5,357,144 0 0

64 95 | 289,523,712 95 565,476 0| 5,654,764 | 5,654,764 0 0

64 97.5 297,142,784 97.5 580,357 05,803,572 | 5,803,572 0 0

54 98.75 | 300,952,576 98.75 587,798 05,877,980 | 5,877,980 2 0

64 | 99.375 | 302,857,216 99,375 591,518 05,915,180 | 5,915,180 0 0

64 100 | 304,761,856 100 595,238 05,952,384 | 5,952,384 0 0

128 90 | 311,351,296 90 304,054 0 | 3,040,544 | 3,040,544 0 0

128 95 | 328,648,704 95 320,946 03,209,460 | 3,209,460 2 0

128 97.5 | 337,297,408 97.5 329,392 03,293,920 | 3,293,920 2 0

128 98.75 | 341,621,760 98.75 333,615 03,336,152 | 3,336,152 0 0

128 | 99.375 343,783,424 99.375 335,726 03,357,264 | 3,357,264 0 0
128 100 | 345,945,112 100 337,838 03,378,380 | 3,378,380 2 0 i%i'_‘
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Docking Framework

o Flexible layout

— :
= Window panes or tabs ek [PCerte | — (
Port Name MTU Control B;t;epeth Collision Exponent
o Allows docked or floating views D vor 113 1500
Port fi1/4 1500 O Mormal 10
= Example: you can have a floating Port Jf17 1500 O |Normal 10
results window on a 2"d monitor Port /118 1500 O |Normal 10
o Auto-hide pin
o Can bring back the windows using [Fevits bromem x
the VleW menu | Stream Results > Det Port Traffic
_] Change Result VYiew ~
P ot T R e
Fle [ View | Toos Actions Help n Showo sl — —
). Test Configuration e e ’ s port
Basic Traffic:Results 1 T ot
Basic Traffic:Results 2 |ILU J—J I = 2
Validation Errors F{esults! B.| ‘Jaildat;o | Log - 21D‘|.|]
Command Sequencer
~Toa - 2o messages
l Reset Screen Layout
4 - Lock Screen Layout
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GUI Configuration Tools

Quickly build tens, hundreds
or thousands of emulated
routers and enable multiple
protocols as well as routes to
advertise:

1 Spirent TestCenter
& Project
= (3 Al Potts
B Al Routes
B Al Hosts
CL'::’]] All Stream Biof
B Al Traffic Ger]
A Al Treffic And
= & Ports
-8 PortConfig1 /|
® B PortConfig2 /
® 8 PortConfig3 /
@ B PortConfigs /
Settings

s Browser

I‘IM>SI'PH

rtName | Router Name

Select Ports

Select Encapsulation
Configure Routers
Configure Protocols

Preview

Select Protocols
Select the protocols to enable on the routers

| Protocol Enable | Generate Routes* |
| -/EGP
BGP
-|IGP
1S1S O 0O
OSPFv2
OSPFv3 O |
RIP O al
| - MPLS
g
RSVP [m]
= | Multicast
IGMP/MLD Querier O

* Route generator wizards will be launched for each protocol with Generate Routes checked at the end of this wizard.

(e [ concsl ]

The Route/LSA generators
provide ease creation of large,
realistic network topologies:
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X% OSPFv2 LSA Generator - Configure Topology

Steps

Select Routers

Configure Topology

Configure OSPF
Configure Stub
Networks
Configure Summary
Routes

Configure External
Routes

Configure Topology
Configure the topology to generate

suT

Emulated
Router

Emulated
Router

.o L]
Topology Ty Tree Topolo: Emulated routers
e . are routers directly
© None Total number of simulated routers: connected to
- DUT (form
@ Tree Interface type: Poirt to point v ﬁmis with
O Grid Max interfaces per router: [AI | Simulated routecs
O Full Mesh = are routers behind
; Max routers per transit network: I:l
O Ring routers (simulated
i
© Hub & Spoke e
to the DUT)
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Traffic Wizard

Quickly and easily build traffic

& Traffic Wizard

to and from routes.

Use the Select All tool to select

specific protocols.

Right-click on the
stream blocks created
and select Preview to
see all streams/flows
created:
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X

Spirent
Select source network and destination network TestCenter
Component
Ports Distribution Source and Destination
| === (=]
MPLS Binding OFully meshed Source: (10) SelectAll... | pestination: (10) Select All..
Frame Size/Load OBackbone =R port //1/1 A =] Router 3 A
! Frame ® Pair &[] Host [ Route 100.0.10.0-100.0.1...
b o g [0 Host 7(10.1.1.2) =[¥] ospfv2
| =] Router T = [¥] Router 3
g‘ '0 [ Router 2(10.1.1.2) External LSA 1.0.10.0/24
H = Bop External LSA 1.0.11.0/24
, — =[] Router 2 External LSA 1.0.12.0/24
! | Piitocal! [ Route 100.0.0.0-100.0.9.... External LSA 1.0.13.0/24
- =[] ospfv2 External LSA 1.0.14.0/24
HostRauter,RIpB... &8 = [¥] Router 2 External LSA 1.0.15.0/24
Encapsulation: External LSA 1.0.0.0/24 External LSA 1.0.16.0/24
|- Pvd - External LSA 1.0,1.0/24 External LSA 1.0.17.0/24
s — External LSA 1.0.2.0/24 External LSA 1.0.18.0/24
ey External LSA 1.0.3.0/24 External LSA 1.0.19.0/24
(® Unidirectional [V] External LSA 1.0.4.0/24 ¥ | =l port #1/3 ™
OBidrectond pairs: (0)
Switch Src/Dest l
Endpoints Mapping
VY-
Active Name ‘ Index Source Destination
» StreamBlock 5-1 | @ Bdemnal... |External LSA 1.0.10.0/2
| O
Preview
— > [ Fnish ][ cancel |
:ed d 1oft [ [ |} 10paths, 10 streams , 10 flows | ,IFind ... [ Goto...
- - - — -
No. | Source Destination Stream Count | Flow Count
1 | External LSA 1.0.0.0/24 |External LSA 1.0.10.0/24 |1 [1
2 External LSA 1.0.1.0/24 BExternal LSA 1.0.11.0/24 1 1
3 External LSA 1.0.2.0/24 External LSA 1.0.12.0/24 1 1 h
3 External LSA 1.0.3.0/24 BExternal LSA 1.0.13.0/24 1 1 |
< . External LSA 1.0.4.0/24 External LSA 1.0.14.0/24 1 1
6 External LSA 1.0.5.0/24 Bxternal LSA 1.0.15.0/24 1 1
7 External LSA 1.0.6.0/24 External LSA 1.0.16.0/24 1 1
8 External LSA 1.0.7.0/24 External LSA 1.0.17.0/24 1 1
9 External LSA 1.0.8.0/24 External LSA 1.0.18.0/24 1 1
10 External LSA 1.0.9.0/24 BExternal LSA 1.0.19.0/24 1 1
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Command Sequencer

The Command Sequencer includes
over 130 commands including all
protocol, stream, capture and more :

It can be run at any time and shows
status and time stamp for each event:

X K K e

4 SequencerLoopComm...

« BgpWithdrawRou... 00:00:00.250
& WaitCommand 1 00:00:10.385
«” BopReadvertiseR... 00:00:00.110
0 waitCommand 1

=)

Sequencer Status: Ruming | Total Time: 00:00:
Command Sequencer | Test Assistants

29 e PROPRIETARY AND CONFIDENTIAL

x‘A:ConmndSequmoer a

Edit Command Sequence

|l Commands v| INew  {MoveUp {JbMove Down
Rfc2889MaxForwardingRateCommand Conmand Name Description
meadvertiseRoutet(e:C o;r."::::d = SequencerLoopCommand 1 Executes commands in the loop a specified numb...
RipResumeRouteUpdateCommand BgpWithdrawRouteCommand 1 Withdraw BGP routes for the selected BGP routes.
RipWithdrawRouteCommand WaitCommand 1
ri N

ﬁ?ﬁ;ﬁgﬁij BgpReadvertiseRouteComma... Resend the BGP routes for the selected BGP rout...
RsvpStopHellosCommand WaitCommand 2 Blocks sequencer execution for spedified amount ...
RunExternalProcessCommand
SetDurationCommand
StreamBlockStartCommand
StreamBlockStopCommand
WaitCommand

i DisE ﬂdms! mﬂd

[

Blocks sequencer execution for specified amount ...

nmmn

& &

n Blocks sequencer execution for specified
amount of time.

. Drag-n-drop or use add/delete buttons to insert new commands in Sequencer. Double-click commands in sequencer to edit properties.
3) Sequencer command order can be modified using drag-n-drop or up/down buttons. Holding the Shift key for drag-n-drop operations toggles the
insertion point.

[ ok ][ cancel ]

>

L 1

Command Sequencer also includes “Run External Event”
command which enables White Box testing to interact with the
DUT/SUT during the test.

e
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Spirent TestCenter Test Frame

20 14 20 20 20 4
, Preamble MAC IP TCP Signature FCS
+ and Gap

N )
—

Frame Length = 78 byte minimum with TCP and no PRBS

20 14 20 N bytes 20 4
, Preamble MAC IP Background Signature FCS
and Gap

N _/
\/

Frame Length = MAC+IP+N+Signature /.gﬁﬁ\
SPIRENT
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The Spirent TestCenter Signature Field

>

Network Transmission Order

31 0
Complement of Stream ID Stream ID Stream ID
Sequence Byte 0 Byte 3 (MSB) Byte 2 Byte 1
Sequence Sequence Sequence
Stream ID Number Byte 5 | Number Byte 4 Sequence Mode
Byte 0 (LSB) ~Seq Num Byte 3 | ~Seq Num Byte 2 Number Byte 3 Enhan(.;ed
Detection
) Mode
Sequence Sequence Sequence Timestamp
Number Byte 2 Number Byte 1 Number Byte 0 Bits 31:24
I
Timestamp Timestamp Timestamp Timestamp F a
Bits 23:16 Bits 15:8 Bits7:0 Bits 37:32 b tS
S
Checksum Checksum
CRC-16 Cheater (MSB) Cheater (LSB)

* the Signature is Scrambled so not to influence repetitive patterns

* itis 20 bytes and oriented at the end of the IP Datagram

* it contains 32 bits of Stream ID (up to 4 billion test streams possible)

* it has a 10 nanosecond Timestamp resolution

* the PRBS bit is set when Spirent TestCenter inserts a PRBS 23 pattern in the payload

* the Last bit will tell the receiver which byte was time stamped

* it has a built in UDP/TCP Checksum Cheater field (for use when modifiers are placed in

the payload) M
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12 Steps to Setup and Run a Test

Work your way from the top down on the Test Configuration Tree
. Configure and connect to the Device/System Under Test (DUT/SUT)
. Verify that you have IP connectivity to the chassis (your PC)

©® N O RN

9. Possibly modify receive properties (Traffic Analyzer)
10. Possibly setup the test schedule (Command Sequencer)
11. Possibly modify other test parameters (Settings and Tools > Options)

12. Run your test; view and interpret the results (Results Browser)

Only Items 1-4, 7 & 12 are required
Underlined items are related

. Connect and reserve the test ports (Port Reservation)

Configure the physical layer parameters (Ports)

Possibly enable network emulation (Devices: Routers)

Possibly define the traffic endpoints (Devices: Hosts/Routes/LSPs)
Create the traffic and traffic attributes (Stream Blocks: Raw or Bound)
Possibly modify transmit properties (Traffic Generator)
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% Untitled.tcc - Spirent TestCenter

Edit View Tools Actions F

‘_] lﬁ | |@| & 52 @ Zd;ghass

(=l |7 Spirent TestCenter

All Ports
= All Devices (Hosts, Routers, ...)

i s> all Traffic Generators
- 53 Al stream Blocks

ﬂ All Traffic Analyzers

= (8 Ports

= @ Porta
= Devices
B Traffic Generator
< Traffic Analyzer
C{ Capture
= @ PortB
== Devices
Q Traffic Generator
B Traffic Analyzer
(z Capture
# @ PortC
# @ PortD

Settings

I S
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1. Configure and connect to the DUT/SUT

This is the Test Plan that will be
demonstrated on the following slides

0 0
s )

.5'
o=

Test Port 1

R — ) S— 192.168.14.X/2 fF=——41
== ===

[ 2 L
OE==T OE1]

Test Port 2 Test Port 4

Where X = 1 for the Gateway (DUT)
and 2 for the Spirent TestCenter Host

o e— (]
010

— oE==9

Test Port 3

Bi-directional Traffic
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2. Verify IP Connectivity

o Your PC runs the "Spirent TestCenter Application" and connects
out-of-band to the chassis’ management port.

Connect to the Ethernet
port on the chassis back
panel

<+———(((Ping)))}——>

DUT/SUT
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3a. Connect to the Chassis

o In the Select Ports window, right-click and select Connect Chassis

o This can also be done by expanding the + sign under Connection Name
column for the corresponding IP address

% Untitled.tcc - Spirent TestCenter

File Edit VYiew Tools

05 6% D o [t ey BEBHB RS @

Actions

Help

Port Reservation...

B = E:
all Ports
== All Devices (Hosts, Rou
ﬂ> All Traffic Generators
% All Stream Blocks
A Al Traffic Analyzers

Add Offline Ports...

Reserve 10.82.0.16/1/5 16 17 1/3
Reserve 10.82.0.16/1/1 1/2 1/3 1/4

Reserve 10.82.0
Reserve 10.82.0

.16{5/15/2
ABITH 712 7(3 704

| B4 Technologies... |  Sequencer | 2] Repo

Spirent TestCenter™

Select Ports

=] Ports

= Relocate Ports... -

- ;:'t; . i uakiel Add Chassis... | Show Ports: All Ports
5) Te»:;esG ) Disconnect All Chassis
1 T’aﬁf‘ A:“:”a 7dd New Port Set.. Connection Name Model
¢ P AnSye Manage Port Sets... @ 10.82.0.16
f-‘{ Capture {m) ime iy hassi

= @ PortB Reserve Recent Pots Connect Chassis
== Devices 10.82.0.16/1/51/61/71/8
E> Traffic Gerwrator 10.82.016/1/11/21/31/4

4 10.82.0.16/5/1 5/2 .

g Traffic Analyzer 1082 016/7/1 7/2 7/3 7/4 X Delete Chassis
('{ Capture L

& @ PortC Connect to Chassis and Reserve Ports...

& @ PortD Create Ports for use offline...

Settings L
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3b. Reserve the Ports

Select Ports

Add Chassis... | Show Ports: all Ports v o Afte r CO n n eCtI n g tO
Connection Name Model Status ~ C h assIS y Sse I e Ct t h e
= (z=®] 10.82.0.16 SPT-9000 Connected M

=-< @] slot 1 8 PORT 10/100/1000 Copper ... ports WhICh are tO
Port 1 Reserved by larryv@larry b e u Se d .
Port 2 Reserved by larryv@larry —
8] port 4 To Be Reserved o PO rtS are rese rved
z80] ports Available P 1
Z8] Port s #vailable In-mu It_l pl €S Of tWO
B8] Port 7 Available un I ess |t IS a
Z8[] ports Available .

5-© [ St 2 8 PORT 10/100/1000 Copper .. 1OG|gE port or a
8] Port 1 Available *
28] Port 2 Available HM CM mOdUIe
{28 Port 3 Available . .
G300 pora Avaible *Optional with 3.40
8] port s Available
Z8[] porte Available
Z8] Port 7 Available
8] Port 8 Available

=[] slot 3 8 PORT 10/100/1000 Copper ...
28] Port 1 Available
[ZE0] port 2 sailahls v

Firmware Yersion: 3.30.4496
[ Add Offline Ports... ] Add Default Traffic: I OK ] [ Cancel ]
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4. Configure the Physical Layer Properties

o Example shows setting 4 ports to copper and 100M full duplex.

Test Configuration

=) [y Spirent TestCenter
All Ports

= all Devices (Hosts, Routers, ..

E All Traffic Generators
5 All Stream Blocks
‘a all Traffic Analyzers
=[5 ports
= @ Port A
= Devices

Test Configuration

= |7 Spirent TestCenter
T~ & airos

= all Devices (Hosts, Routers,
B Al Traffic Generators
% All Stream Blocks
ﬂ all Traffic Analyzers
= Ports
= @ PortA
== Devices
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)

2

| Port Config |
Port Mame ggﬂeﬁgngcation t  Location Online Media Type Link Status
Port A ‘ ] | [10.62.0.16/1/1 Ethernet Copper W
Port B O 10.82.0.16/1/2 Ethernet Copper W
Part C O //10.82.0.16/1/3 Ethernet Copper W
» PortD ] \410.82.0.16/1/4 Ethernet Copper o
Port Mame rl:f;?atiation Line Speed Duplex MTU EE:;rol l?daoilipath | Eg::lriz:-?:nt ‘ Link Status
Port A o froombps Full 1500 [0 Normal 10 U
PortB 7 | oombps Ful 1500 ]  Normal 10 o
Port 0O | 1oombps Ful 1500 0 Normal 10 o
) PortD ] | 1oombps Ful 1500 [ Normal 10 up
. | . | .

B —
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5. Enable Network Emulation if Required

Since we are using static addresses and directly connected
Interfaces for this example, no other emulation is required.

d
an
ARPIN a1 5t|I|
P'“g b|ed

It
fa"
by ¢ de
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Technology Selector @

Select technologies to use in this application session.

Technology

]

=[] Routing and MPLS

|

[eepr
[J osprvz
[JospFv3a
[Jis1s
OOrrp
=[ImMpLs
[T ePEfEVPE
[Jwor
7] eGP signaled vPLS
[T] LOP signaled vPLS
[ MPLS 1P ¥PN (RFC 2547)
[T rsvp-TE
] Multicast vPN
[Jero
e
i+ D Access
#[] carrier Ethernet
#[_] Switching
@[] Triple Play
+[_] application Layer Protocols
# [ ] Commander

e
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6a. Define the Traffic End Points

o Add Devices using the Create Devices Wizard: Step 1

%"Ur;titled.tcc - Spirent TestCenter

File Edit View Tools

Actions  Help

D S5 B % s Bachesss - | Shaoply | & 55 53 B By G 4 o | Technogis... | 3 Sequence

' Test Configuration

(=7 Spirent TestCenter
\ All Ports

i Q All Traffic Generators
5 Al Stream Blocks
- f Al Traffic Analyzers
= Ports
=@ Porta
== Devices
i E> Traffic Generator
i ‘a Traffic Analyzer
& Capture
# @ PortB
# @ PortC
* @ PortD

: Settings
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e R MM&S(HOSG, RM“SJ e

W Edit Links... [ Edit Interface.

i i Add... I)( Delete ® Create Links... Ig Fiter

) Filter By device role: &2 Hosts | | €3 Routers
l Emulate\Devicelnterface ]
‘ Device ‘ Device Role “ Incoming Outgoing
 Name Count Links | Links

:'*’ Create Devices - Select Ports

SelectPorts
Select ports to create devices on

Select Ports

Select Protocols

Select Encapsulation Show Port Type = [v]_3 Project
Configure Devices ® Ethernet [V]izg| Port &
Preview [V]iz8 Port B
O POS/SDH [Vlizg port ¢
==
O) ATM [v]izg| Port D

e
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6b. Creating the Devices - Wizard Step 2 & 3

== Create Devices - Select Protocols

Steps Select Protocols 2
Select the protocols to enable on the devices
Select Ports Application protocols (e.g. HTTP, FTP, SIP and Video) are configured thiough the Application
'
Select Encapsulation Protocol Technologies
Configure Devices None (Traffic only device) [] Access [ ] Routing and MPLS  [] Switching
Freview Protocol , IP Versions Supported
Name Enable 1Pv4 IPvE I[Emﬁs':z:g]
=% Create Devices - Select Encapsulation
Steps Select Encapsulation
Select Ports Select encapsulation 3
Select Protocols
Select Encapsulation Upper Layer
Configure Devices O None
=T eevien
@ IPv4
O IPvB
O IPv4 and IPv6 (dual stack)
Lower Layer
Ethemet [[] Number of VLAN Headers D
PPP/Cisco HDLC [[] GRE over IPv4
ATM

cee ) e )
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6¢. Creating the Devices - Wizard Step 4

o Configure MAC and IP/Gateway addresses for the Devices.

=% Create Devices - Configure Devices

Steps
Select Ports
Select Protocols
Select Encapsulation

Configure Devices

Preview

Configure Dewvices
Configure device options

Devices per port: E |

Device blacks per pait: |1 ]

Total devices: 14 J

Total device blocks: \4 ]

v

Device block mode: [ One network per block, multiple devices per network
Device role: [(None> v] Name: {Device $(Blockindex) }[Z]
Ethernet

IPv4

Random Seed: 7774

[[] Enable RFC 4814 MAC addresses

Step: ]pel device=00:00:00:00:00:01

MAC address: | 00:10:94:01:00:01

IPv4 address: [192.188.11.2 Step: |per device=0.0.0.1, per port=0.0.1.0

Prefix length: 24

IPv4 gateway: |192.168.11.1
ToS/DiffServ (hex): |CO ]

Gateway will use the network par

After ge

B [

Address Step

Start value: l 192.168.11.2
Step per device: [[1 0.01
Port Step

€D Determines the next value when stepping across ports.
If no step is provided, the value will continue from where it left off.
Torepeat across ports, set the step per port to zero.

Step per Port: 0.01.0
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6d. Creating the Devices - Wizard Step 5

o Preview of the Devices that will be created.

- A ¥
= © Create Devices - Preview

Steps
Select Ports
Select Protocols
Select Encapsulation
Configure Devices

Preview
Preview of the devices that will be created 5
: 04 ¢ Page 1 of 1 10 | Preview mode: Full . | Options... !

LM |

Port

Port &
Port B
Port C
Port D

Name

Device 1
Device 2
Device 3
Device 4

_ Ethlllf1.SrcMac _ lpwdlfl.Addr
00:10:94:01:00:01  192.168.11.2
00:10:94:01:00:02 192.168.12.2
00:10:94:01:00:03 192.168.13.2
00:10:94:01:00:04 192.168.14.2

1192.168.11.1

Ipvdlfl.Gateway

192.168.12.1
192.168.13.1
192.168.14.1

W 3
et

)
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6e. Resolve the Gateway's MAC Address

o Right-click on a Device(s) and select ARP/ND

Test Configuration
(= |7 Spirent TestCenter
All Ports

B add... Delete * Create Links... ([ Fier | % Ed Links... [ Edit Interface... @ €3

= &l Devices (Hosts, Routers, ...)  Filter by device role: & Hosts || €5 Routers Displayir
!; ARTYIEG G Emulated Device Interface ]
o All Stream Blocks :
. Device IPv4 Gateway Resolve IPv4 Gateway IPv4 Gateway Mac
L :“ Irafﬁc Analyzers Port Name |\ 1 Modifier Ma Rl ase IPv4 Gateway Mac Riscive State
| Ports i - '
@ Porta b ety o — Sl 000001 :00:00:0f thresolved
- Devices Portd] B AddMuliple Devices... 00:00:01:00:00:01 Unresolved
| " Delete D007 0000
B Traffic Generator Port € )Cf 00:00:01:00:00:01 Unvesolved
B Traffic Analyzer FPortf &1 Cut EmulatedDevice Chri+X | 00:00:01:00:00:01 | Unresolved
°Z Capture 23 Copy EmulatedDevice Ctri+C
@ O PortB e Pac<te CFelay
# @ PortC . s
;.t:ort D Duplicate. .. IPv4 Gateway Mac g;vs: E:tgg?: Mac
ettings
y >etng | Add Links »
g ' " . ’ n,
| Ed Links... 06902200 D0V | Kesoved
— g Edit Interface. - A 00"04.'96.'2}:00-'00 | Rmflfed
' ol srtral Plane Bir 00:04:96:21:00:00 Resolved
| |&Y stertDevice 00:04:96.:21 :00:00 Resolved
53 G% stop Device . -
' {efp.  Start All Devices —
gl Stop All Devices —
C e ——— Result View ~ |
Port Traffic and Counters > ARPND Results | ARP/ND 4 l m Start ARP/ND
1 of 1 b _bi - I Ping... EY  start ARP/ND On All Devices
- - = Data Dv i riDatla
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/. Traffic using Raw Stream Blocks

o A way to build custom

traffic

o No direct concept of
endpoints

o Still supports ARP

Has other Stream Block
concepts:

* Frames Sizes*

* Payload Definition*

* Traffic Mode and Load*

« Specific Receive (Rx)
Port(s)

*General tab
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StreamBlock Editor - Port & : StreamBlock 14

General-( Frame ’Groups | Rx Port | Preview |

Preview:

Frames

Create new Frame
>

Save Frame as
Template...

Manage Frame
Templates...

Actions

Add Header(s)...

Link
Maodifiersf¥FDs...

Insert MAC
Maodifier...

Others
Expand All

Hex Editor

=

4

[[] Show allFields  [7] Allow Invalid Packets

Name
(=) Frame
C] EthernetII

Destrnatlon MAC

H 00:00:01:00:00:01

... Source MAC

i - EtherType (hex)

= IPM Header
ToS/DiffServ
Total length (int)
Time to live (int)
Protacol (int)
Source

Destination
Header Options
L. Gateway

Yalue

00:10:94:00:00:02
<auto> Internet IP

tos {0x00)

<auto> calculated
255

<auto> Experimental
192.85.1.2
192.0.0.1

192.85.1.1

0000: 55 55 55 55 55 55 55 DS [uRyuNuvRviRey 00 10 UUUUUUUU_
0010: 340000020800 4500 00140000 0DOODFFFD Q. . . ..
0020: 33 94 CO 55 01 02 CO 00 0O O1

914U .A,..

][ Cancel ]
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/a. Traffic Wizard Step 1

o Or access the Traffic Wizard to create Bound Stream Blocks

% Untitled.tcc - Spirent TestCenter
File Edit View Tools Actions Help

) 5 B & Ga 0 Bachessis - | Shapey | & B B2 B BN G L | [ Technologe

Test Configuration
= Spirent TestCenter 3 Delete |[%Edit... | 3
i All Ports

== All Devices (Hosts, Routers, ...) 1 Active MName Index Control

\ B Al Traffic Generators
5 All stream Blocks

StreamBlock 2

~<f Al Traffic Analyzers

- Ports Traffic Wizard
= @ Porta
== Devices
i E Traffic Generator

Select active ports

i ﬂ Traffic Analyzer / 1
& Capture ok o
p Endpoints = [v] 3 Project
+ @ PortB Frame Size ]
®- @ PortC Frame
+ @ PortD Traffic Load
; Settings

| ;3 —
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/b. Traffic Wizard Step 2

Traffic Wizard

N

Ports
Endpoints
Frame Size
Frame
Traffic Load

Although | could
have used
Backbone too

N

Select source network and destination network

Distribution

O Fully meshed
(O Backbone

() Pair

(Je—sl)
P
—

Filter
Protocol:

|Device, Bfd,Rip,Ud... ¥

Encapsulation:

1Pv4 v

Orientation
O Unidirectional
() Bidirectional

Switch SrcfDest

Endpoints Mapping
@ One-to-one
(O Many-to-many

Stream only generation
[[] show All Headers

Source and Destination

Source: (0)

=] porta
=[] Device
] Device 1(192.168.11.2/24)
=] PortB
=[] Device
[[] pevice 2 (192.168.12.2{24)
=] portC
= E] Device

O | Device 3 (192.168.13.2/24)

=[] PortD
=[] Device
[7] pevice 4 (192.168.14.2/24)

Select All... Destination: (0)

| =[] Porta

Spirent

TestCenter™

X

Component

2 [:l Device
(] Device 1 (192.168.11.2/24)
=[] Porte
=[] Device
E] Device 2 (192.168.12.2/24)
= Portc
=[] Device
[] Device 3(192.168.13.2/24)
=[] PortD
=[] pevice

M Device 4 (192.168.14.2/24)

Pairs: (3)

Add [ Remove

] [ Remove All ]

Select All...

Device 1 (192.168.11.2/24)<-->Device 4 (192.168.14.2/24)

Device 2 (192.168.12.2]24)<-- >Device 4 (192.168.,14.2/24)
Device 3 (192.168.13.2/24) <-->Device 4 (192.168.14.2/24)

|

Traffic.

Port1, Port2, Port3,
to Port 4 Bidirectional

[<Previous ][ Next> ] Finish

Cancel

| e
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/c. Traffic Wizard Step 3

o Configure the Stream Block name, Options, and Frame Size

Traffic Wizard [Z]

e ‘Spirent
Setup general traffic configuration | ~ - TestCenter
ﬁ - Component
Ports General
33 - gn:;:i;zse Stream block name prefix: ‘StreamBlock 2 | [] ¥ary Protocol & QOS
r i
Frame
Traffic Load Frame Size (Bytes) (With CRC and Signature Field) Options
(® Fixed Size: ’128 v l [] allow port to generate traffic to itself
() Random Min: {: y ] Expand stream blocks under ports
O Increment M i = ] (3) Multiple paths per streamblock
Ob : { ‘ (O One path per streamblock
ecremen Step: |/
(O Auto
O iMIX
[ <Previous ] [ Next> ] [ Finish ] [ Cancel ]
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/d. Traffic Wizard Step 4

o Configure the Frame template; optional

Traffic Wizard

Ports

4 Endpoints
~— ~N Frame Size
Frame

Traffic Load

Add and edit protocols in the frame

Preview:

Frames

Create new Frame
>

Save Frame as
Template. ..

Manage Frame
Templates...

Actions

Spirent
TestCenter™

Component

[[] Show All Fields  [] Allow Invalid Packets

Add Header(s)...
Link
ModifiersjvFDs...

Delete IPv4 Header _'J

Hex Editor

Name Yalue
(=) Frame
- ToS/DiffServ tos (0xCQ)
- Total length (int) <auto> calculated
- Time to live (int) 255
- Protocol {int) <auto> Experimental

- Source
- Destination
- Header Options

- Gateway

<auto> 192.168.11.2

<auto> 192.168.14.2

192,168.11.1

ALY 45 CO 00 14 00 00 00 00 FF _FD 1F D8 CO A8 OB 02 w_
AR CO 48 OF 02

[ <Previous ] [

Next> ][ Finish ][ Cancel ]
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/e. Traffic Wizard Step 5

o Configure the Traffic Load options

Traffic Wizard

, ‘Spirent
Setup general traffic configuration b - TestCenter

Component

Ports
Endpoints Generator Scheduling Mode Generator Load Options
Frame Size
~ Frame Port based Load mode: Fixed v
% ™ Traffic Load ® | w
(O Load per streamblock i | Percent (%) "J
Load: 10 |
Settings Min: I ! l
Scheduling priority: l : J Max: | ‘
(0 is the highest)
S , Count: I 1 l
Burst size: | 1 |
Start delay (bytes): | ] Repeat: I l
Inter-frame gap{bytes): | l

Mext > [ Finish ][ Cancel ]
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7f. Traffic Wizard Result

o Bound Stream Blocks from the All Stream Blocks view

o See Source and Destination endpoints; and specific Tx/Rx Ports

% Untitled.tcc - Spirent TestCenter

File Edit View Tools Actions Help
DE D B % G @ Nchassis - | ooy  REBEDR B S G | B4 Technologies... | B Sequencer | &) Reporter | Wizards v 3 Summary... |

Test Configuration X

=l |7 Spirent TestCenter utndd_,_ x Delete |Edit... | — 100 0o
All Ports
= All Devices (Hosts, Routers, ...) State Active Mame Index Controlled By  Source Destination
B Al Traffic Generators . . - —
\;:o 3 StreamBlock 2-1 generator Device 1 (192.168.11.2/24) Device 4 (192.168.14.2{24)
3 All Stream Blocks

StreamBlock 2-2 generator Device 2 (192.168.12.2{24) Device 4 (192.163.14.2/24)

B Al Traffic Analyzers

@& o
=) Ports . _StreamBlock 2-3 :0 generator ‘Device 3(192.168.13.2/24) _Devir.e 4(192.168.14.2/24)
= @ Porta > StreamBlock 2-4 el generator Device 4 (192,168,14.2/24),Device 4 (1... Device 1 (192.168.11.2/24),(
= Devices
B Traffic Generator _
o Traffic Pattern Type Tx Port Rx Port =
Pair | Port PortA  |PortD
P Parf Port 8 | Port 2
Pair Port Port € Port D
Par FPort Port O ' Port A, Port B, Port €
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8. Possibly Modify Transmit Properties
o Not necessary for this example

Test Configuration

=\ Spirent TestCenter rb Start Traffic [ Stop Traffic
==l all Ports i - _ : : : -
\\ all Devices (Hosts, Routers, ...) | Tx State | Port Mame %:;: g | I[\)ﬂ;lga:on Duration | Burst Size | Inter Frame Load Mode
B Al Traffic Generators ] Port A Port Based Continuous 1 Fixed
& Al Stream o \ Port 8 PortBased  Continuous 1 "~ |Fixed
T 8l vreic aralyests 77{ Port € Port Based Continuous | F TFixed
= Ports — r ! : = — — —
= @ Porta L‘ .POffD IPort Based 1 .leed
= Devices . | | | Continuous
- B Traffic Generator = | | Bursts
& Traffic Analyzer 1 | Seconds
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9. Possibly Modify Recelve Properties

o Not necessary for this example

Test Configuration

= | Spirent TestCenter & copy Wizard... | [, Start analvzer [l Stop Analyzer | ¥ Start Sampling 7 Ston Samplng A show v er Event
::: :’rt.s P—— ; Analyzer Settings 1 Analyzer Fiters | High Resolution Sampling |
= evices (Hosts, Routers, ... —
s) all Traffic Genera;ors ! — Histogram ‘ Timestamp Reference Signature VLAN Alternate  Undersize Frame | Jumbo Frame
' ‘ Mode Location Mode TPID Threshold Threshold

\\‘U-;E all Strem Blocks e T —re——
& afhc Analyzers [Port B Latency | Start OF Frame 'Enhanced D... 88A8 64 _!1513

5 @ Porta __PortC Latency | Start Of Frame .Enhanced D.. 88A8 64 1518

— =i Port D 'Lal:ency {Start Of Frame ‘Enhanced D::. _BSAS _64 ‘ 1518

ﬁ> Traffic Generator —1
'ﬂ Traffic Analyzer 7‘
: Cf Capture ‘

e
SPIRENT
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10. Possibly Setup the Test Schedule

o Not necessary for this example since we will run the test
Interactively.

& Untitled.tcc - Spirent TestCenter

File View Tools Actions Help

DE D | ¥ G2 @ Inchassis~ | Sapely | S E BB B <G G | |§ Technologies... | B Sequencer | &) Reporter | Wizards v |3 Summary... |

Test Conliguration N T N I,  Coririond Sequencer c
=& irent TestCenter (39 Copy Wizard... | [T} start anatyoer [ Stop Analyzer | [ Start Sampling 1+, < | [E] Edit Sequence.... | (B 8l (00) (=) () %
Al Portls Analyzer Settings | Analyzer Fiters | High Resolution Sampling | § command Name P/F  Elapsed Time F
== All Devices (Hosts, Routers, ...) . - - g
R all Traffic Generators Name :iﬂglalaegram &n;::itc;a':np Reference I%:gg:ture ¥ll-:'?DN All g
= Al Strea.m Blocks » Latency Start Of Frame Enhanced D... |88A8 #
S ::'I;m BRRER Port B »Latency Start Of Frame _Enhanced D 738#.3
‘ @ Port A Port C Latency Start OF Frame _Enhanced D.. |58A8
e Port D Latency | Start OFf Frame lEnhanced D.. ©8A8

B Traffic Generator
F Traffic Analyzer
& Capture

@ PortB

@ Port C

@ PortD

Settings

#o®

]
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11. Possibly Modify other Test Settings

o Not necessary for this example

% Untitled.tcc - Spirent TestCenter

File View Tools

Actions  Help

D5 B % G @ Bxchasss - | Seooy (@A B S B B G G

=7 Spirent TestCenter
‘ All Ports

= All Devices (Hosts, Routers, ..

B Al Traffic Generators

5 Al Stream Blocks

<A Al Traffic Analyzers

=58 Ports

=@ Porta
= Devices
B Traffic Generator
@ Traffic Analyzer
Q?z Capture

® @ PortB

; ®- @ PortC
® @ PortD

Sz
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2

| B4 Technologies... | 84 Sequencer | &) Reporter | Wiz

Device Addresses |AHP/ND | L2Leaming | Traffic | Traffic Result Mode | L2L3 ResulOptions J[E“ MPLS |

€D Enter in the values for what the nest device's IPvd,
IPv6, MAC and Router ID addresses will be.

IPv4 Addresses

Next address: 1192.855.3 |
Address increment: [ 001.0 I
Default prefix length: l24 |
IPvE Addresses

Next address: [2000::3 ]
Address increment: [ =1.0 I
Default prefix length: l84 ]
MAC Addresses

Next address: [00:1 0:94:00:00:06 ]
Address increment: [00: 00:00:00:00:01 l

‘ Untitled.tcc - Spirent TestCenter

Options

General

Device Commander

IPTV Options

Real-time Charting

Result Views

Results Reporter Integration
Sequencer

Tel/Tk

Technology Selector

General

Result/Output Directory -

Save result/output files relative to:

| User Working Directory
sdaitionall b
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12a. Run the Test

o Send traffic by clicking Start Traffic button.

& Untitled.tcc - Spirent TestCenter

File Edit View Tools Actions Help

_'| = B # S @ Ixchassis v [Syapply | 2 B LB EL 6 | B4 Technologies. ..

Test Configuration
«p Start Traffic

B4 Se

. Start traffic on all ports

to s

= | Spirent TestCenter

Pe Povs Scheduling Duration | :
= All Devices (Hosts, Routers, ...) Tx State | Port Name Mode Mode Duration Burst
5 | Port A Port Based | Continuous 1
ot A Strea-m Blocks Port 8 Port Based Continuous 1
g :(I:l'th;afﬁc ety Port C ;Port Based :Continuous _ 1
=) @ Porta ’ Port £ Port Based Continuous 1
== Devices

§> Traffic Generator
'g Traffic Analyzer
‘1‘"(“' Capture

Port B

Port C
Port D
Settings

® @
® @
= @
-
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12b. View and Interpret the Results

o You can view the Port-based aggregate or Stream-based individual
statistics; Stream-based also supports Histograms

Port Traffic and Counters > Basic Traffic Results | Change Result Yiew ~ | gg lod 4 | Lof

b b

|

Basic Counters [ Erors | Triggers | Protocols | Undersize/Oversize/Jumbo |

[ Tatal Tx Count

- |

Total Rx Count

(Frames) (Frames)
I Port A 116,705
Port B 119,248 41,101
PartC 120157 39,396
Port D 122,905 355,711

Total Tx Count (bits)

Total Rx Count {bits)  Total Tx Rate (bps) Total Rx Rate (bps) ' Tx L1 Count {bits)

2, 683, 568

119,504, 89 41,956,664 5,696,616 136,177,696
122,108,928 42,079,744 8,648,616 2,862,552 141,168,608
| 123,079,744 46,333,824 5,698,736 | 2,883,560 | 142,264,669
125,853,696 364,240,764 8,698,672 25,946,608 145,518,496

Change Counter Mode:  Basic Mode

Streams > Detailed Stream Results | Change Result iew + [ 25 | 1]

| & 0 | Select TxPorts:  All Ports . | Select Rx Ports:  All Ports

Basic Counters M Emors | Basic Sequencing J Advanced Sequencing [ Histograms |

Rx Port
Names

Mame/ID Tx Port Name

R StreamBloc... |Port &

StreamBloc... Port B Port D
SéreamBloc... Port C Port D
_Streamﬂfoc.,. Port D Port A

A
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Tx Count

(Frames)
125 160
127,702

128,611

40,970

' Rx Count Dropped Count Dropped Frame In-order Count 'Reordered Ct
 (Frames) (Frames) Percent (Frames) (Frames)
127,206 127,206
127,078 a a 127,078 d
127,214 0 0 127,214 0
41,022 0 0 41,022 0
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Analyzer Capabilities

o Flexible classification of results

e Stream ID is the default; track only "Test" traffic

* Customize Analyzer Filters; track anything
= by QoS, Protocols, Addressing, VLANs, More!

o Up to 2 Million user-selectable real-time statistics per port

o Advanced measurements, concurrently, in real time
« Jitter
® Loss
* Sequencing
* Latency
« Data Integrity
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Spirent TestCenter Analyzer Filters

There are 100s of Analyzer Filter Options!

Source Destinati QoS L3

OT Protocot
F6
F8

Source/Destinati Source & L3 Protocol
T 00S & 0QS

L31
L32
[BSES

F12

L31

L31

L3 2

L32

L33

L33

B
SPIRENT
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Customizing Analyzer Filters

sirent TestCenter

y Project emplate Filter | Custom Filters | Histograms | QoS Settings || Advanced |
| Al Ports
@ All Routers 16 Bit Filters Used: 4 of 4 32 Bit Filters Used: 0 of 1 [] ShowAllFields
@ All Hosts _— +| Name Filter Mask MinValue  MaxValue  ~
4§ Al Mutticast Groups - EthernetII
g All Traffic Analyzers Create new Filter > a8 IPv4 Pr——
o All Stream Blocks Save Filter as i ToS/DiffServ 0
" All Traffic Generators Template...
- - i-- Total length (int) O
1 R Tl L Tmetoive @y | LI
& Pot //1/1 emplates... ime to live (in :
- Protocol (int) O
@ Routers Actions =
@ Sias 3 255.255.255.... |000.000.000.... | 255.255.255....
iy Add Headers)- "..
B Treffic Generator e ﬂ - Header Options N
Q’ Capture Filter Summary
@ @ Port //1/2 IPv4 Header:Source = 255.255.255.255 Min Value = 000.000.000.000 Max Value = 255.255.255.255, IPv4 Header:Destination
o A Pat 77172 = 255,255.255.255 Min Value = 000.000.000.000 Max Value = 255.255.255.255

The results of customized filters are viewable in the Filtered

N
Avg Latency (us) ‘ Min Latency (us) ‘ Max —

30.1.1.2 10.1.1.2 0 160,631 129.65 83.93 505.
‘ 160,631 ' 896..
| 160,631 | 76.24 623.4

M e
SPIRENT

B rort //1/1

Port 1/1/1
[ Port //1/1

| 122.83

\ 20.1.1.2
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Traffic Analyzer Histograms

There are a several customizable choices

that display in real-time

The following types of histograms are

available:

Inter-arrival time*

Frame length distribution*
*available for non-test traffic too
Latency distribution

Sequence run length

Sequence difference check

Jitter as per the MEF specs

User-defined buckets and distribution

modes

Real-time results displayed in the Results

Browser

Post-test results saved in the database

and displayed via the Results Reporter
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[ Copy to Ports...
Template Filter | Custom Fiters || Histograms | QoS Settings | Advanced |
Histogram Mode: | Inter-arrival Time ~|
Bucket Size and Limit Configuration
Select a predefined bucket size distribution mode:
Predefined Mode: m
Mode Size: I 0 3:
Uniform Bucket Size: m
[Each unit represents 10ns time. )
Change Bucket Size: Reset |
| Bucket Sizes | Limits | Desciiption
1 2 12 ®<2
2 4 B 2¢=%<B
3 8 14 Be=x¢14
4 16 30 14<=x¢30
5 32 B2 30<=x<¢<B2
6 b4 126 B2<=x< 126
718 204 o 126 <=x< 254
8 256 e 210 254<=x <510
9 512 ‘ 1oz 510<=x< 1022
10 1,024 2,046 1022 <= < 2046
11 2048 4,094 2046 <= x < 4094
12 409 8,190 4094 <=x< 8190
138192 .. 18382 8190<=x<16382
1416384 376 1632 x< 32766
15 32768 o B934 32766<=x<B5534
16 4,294,901,761 x> 65534
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Post-test Results and the Results Reporter

o Results are saved to a
standard .db database
format

o Then they can be
viewed with Results
Reporter:

* Templates format
results into test
reports

* Results reports can be
exported to PDF, XLS,
CSV or HTML

= SQL queries can be
used to examine
specific result fields

o Alternatively they can
be manipulated with
SQLite
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P Spirent TestCenter Results Reporter

2889_addiCach-2007-01-26_10-25-32

Templ empl

[E] Ric2889 Address Caching Capaci | Title || Test Summany! Trial Summary| Theoretical Max|

Res
Bt
CustomStats.itp
= 08 Rfc2544Back2Back_default2006
#-|C5] Rfc2544 Back2Back Test Result
{3 DS Ric2544FmLoss_detault2006_12
- [E) Ric2544 Frame Loss Test Result
= g 08 ,_Rfc2544Latency_default2006_12.
@[] Rfc2544 Latency Test Result Sur
{3 DE_Rfc2544T hroughput_default2006 |
- [55) Ric2544 Throughput Test Result
b IptvTemplate.itp
Ric2544BackToBackStats.itp
RFC2544FrameLossStats.itp
: RFC2544LatencyStats.itp
= chZSMThmughput -2007-01- 30 17- 3

oughpu lest,
HFCZSMThmughputSlals llp
Ric28834ddiCachingCapacityStats.itg
Ric28834ddiLeamingR ateStats.itp
Ric2889ForwadingStats.itp
- H(cZSBBFnrdeﬁessureStd&llp
= 1fc2889_AddiLean1-2007-01-29_14-2
. [ Rfc2889 Address Leaming Rate T
{3 1c2889_fwrd2-2007-01-31_11-30-14.¢
&[] Rfc2883 Forwarding Test Result S
= {3 1fc2889_fwrd_press2-2007-01-30_15-1
@[] Rc2889 Forward Pressure Test R

Throughput Rate (fps)

Throughput by Frame Size VS Theoretical Max

800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000
o N — 1|
2, <
% '%o
Frame Size
[ ® Throughput & Theoretical Throughput|
Frame Size | Throughput | Throughput | Throughput | Throughput | Theoretical Max
bytes) -] (Frames) Rate ifps) | Rate (bps) | Throughput (fps)
128 0| 8,445,950 84,459 84,459 844,594
256 0| 4,528,990 45,289 45,289 452,898 ;
b
3
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Generator Aggregate Statistics

The following statistics are available for the generator on
each port (rates are available for each statistic)

o

o

Generator Frames

Generator Octets

Generator Signature Frames
Generator Signature Octets
Generator CRC Error Frames
Generator L3 Checksum Errors
Generator L4 Checksum Errors
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O

O

O

Generator IPv4 Frames
Generator IPv6 Frames
Generator VLAN Frames
Generator MPLS Frames
Generator Undersized Frames
Generator Oversized Frames

Generator Jumbo Frames

M
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Port Aggregate Statistics

The following statistics are available for each port (rates

are available for each statistic)

o 0 0 0 0 0 0 0 o o

Tx and Rx Frames

Tx and Rx Octets

Rx FCS Error Frames

Rx IPv4 Checksum Errors
Rx TCP Checksum Errors
Rx UDP Checksum Errors
Rx PRBS Filled Octets
Rx PRBS Bit Errors

Total IPv4 Frames

Total IPv6 Frames

® PROPRIETARY AND CONFIDENTIAL

O

O

O

Total Tx MPLS Frames
Rx IPv4 Frames

Rx TCP Frames

Rx UDP Frames

Rx MPLS Frames

Rx ICMP Frames

Rx VLAN Frames

Rx Oversized Frames
Rx Jumbo Frames

8 user-defined counters/triggers

VA
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Control Plane Statistics

The following statistics are available for the CPU (““control
plane’ or “stack’) on each port (rates are available for each
s’gatlistic

o

o

0O 0 O O O

X and Rx CPU Frames
Tx and Rx CPU Octets
Tx and Rx CPU IPv4 Frames
Tx and Rx CPU IPv6 Frames
Tx and Rx CPU ARP Requests
Tx and Rx CPU ARP Reply
Tx and Rx CPU ICMP Echo Requests
Tx and Rx CPU ICMP Echo Replies
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Stream Analysis

The following statistics are available for each stream; it depends on the
Analyzer “mode” though.

o Tx/Rx Frames (rate) o First and Last Arrival Time

o Tx/Rx Bytes (rate) o Min/Max/Ave Inter-arrival Time

o Packet Loss (rate) o Min/Max/Ave Latency

o In Order Packets (rate) o Min/Max/Ave Jitter

o Reordered Packets (rate) o Histograms (inter-arrival time, latency,

jitter, frame length, sequence run length,
sequence difference check)

o Invalid FCS (rate)

o |IPv4 Errors (rate)

o TCP/UDP Errors (rate)

o PRBS Errored Bits and Fill Bytes (rate)

o Duplicate Packets (rate)

o Late Packets (rate)

o Dropped Packets (rate)

o In Sequence Packets (rate)

o Out of Sequence Packets (rate)

RED = always trackable, even without the signature field; think custom analyzer filters!
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