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Xgig 10GE FCoE Load Tester

Overview

Overview

Viavi has made available the industry’s highest density FCoE traffic generation tool for
comprehensively testing FCoE switches.

FCoE Load Tester generates layer-2 and layer-3 networking traffic with various traffic iden-
tities, FCoE traffic, and IP/TCP/UDP traffic. In addition, FCoE Load Tester ports can be
combined with FC Load Tester ports to create FC to FCoE topology for mixed protocol
performance tests. FCoOE Load Tester is capable of FCF-based (supporting both FC-BB-5
and FC-BB-6 standards), as well as direct attached topology tests.

The tool is fully scriptable for automation. Single Frame Tx/Rx - the embedded tool, allows
users to manually configure and transmit any custom frames through Load Tester. FCoE
Load Tester forms the cornerstone for testing and verifying the design of FCoE equipment
and Data Center Bridging (DCB) networks, giving developers complete flexibility and visi-
bility into FCoE traffic.
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When combining the newly added control frame capture feature, Xgig FCoE Load Tester
will meet the test demands to verify system performance, data integrity, scalability, network
robustness, and equipment interoperability.
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Xgig 10GE FCoE Load Tester
Switch Testing Summary

Switch Testing Summary

Xgig FCoE Load Tester can perform the following tests on the 10Gigabit Ethernet and
FCoE switch:

Functional tests. FCoE Load Tester is used to verify the capability of the switch and
directly attached device to successfully establish FCoE links and topologies. The
tests include:

DCB

- Priority Flow Control (PFC)

- Enhanced Transmission Selection (ETS)
- Data Center Bridging eXchange (DCBX)

- VLAN discovery

- FCoE link services

FCF/VN

- Encapsulation and decapsulation functionality

In addition to FCoE traffic, the Load Tester now supports IP, TCP and UDP traffic. To
generate this traffic, you are able of configure MACs, VLANS, IP addresses and TCP/UDP
source and destination ports.

Performance tests for FCoE and IP/TCP/UDP applications. Load Tester can create
multi-profiles and multi-streams traffic to the switch/fabric and measure the
throughput, latency, and errors under extremely stressful conditions:

Verify zero frame loss of FCoE traffic under fully meshed traffic topology and
random traffic pattern

Measure Latency at the advertised maximum switch throughput

Measure the maximum forwarding rate, throughput and latency for IP/TCP/UDP
traffic with typical and jumbo packets

Test upper and lower boundary conditions as well as random variation with
minimum payload, maximum payload, random payload size and forced errors

Debugging. With the release of powerful control frame capture feature, now FCoE
Load Tester is capable of creating random traffic profiles as well as decoding the
control frames to find and debug the switch’s corner case bugs.
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Xgig 10GE FCoE Load Tester

Main Pane

Main Pane

Port selection and license management of Load Tester is now different from other functions
under Maestro. The Discovery pane is eliminated and now the port lock/unlock function
has been integrated into the Main Pane where it also displays the live status of the locked
Load Tester ports.
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Port Explorer View Main Pane

New Chassis/Port Explorer View

The main Load Tester test targets are the switches and fabric. This involves a large
number of ports in one test and selecting and managing them could be a challenge for the
test setup. With the new Chassis/Port Explorer View, you can access the ports similar to
how you would use Windowse Explorer. The time-synced chassis represents the “file
folder” and the ports represent the individual “files”. The icon next to each port shows the
port status. You can also sort the ports through port status: locked, licensed, unlicensed,
incompatible, etc.

The FCoE and FC ports are listed under a separate sub-pane. Both the FCoE and FC ports
can be configured together if needed. From this main tab, a user can choose to setup the
Load Tester configuration, to start or stop a test, to monitor the port status, and to view the
APl log. The API log displays an entry for each action taken by the GUI. There is also a
timer to configure and count the test duration.
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Xgig 10GE FCoE Load Tester
Link Service Setup and Testing

Link Service Setup and Testing

As for establishing FCoE link, Xgig Load Tester provides capabilities for explicit control
over the Login State machine. The step-by-step manual control allows turning the laser on
and off, Link Initialization, Fabric Login, NPIV Login, NPort Login and Logout. The Port/Link
Status indicates the result of each link instantiation process.

) Load Tester. E]El
Link Service | FC Parts Configuration | 10G Ports Configuration | Flow Contrel | Tags Manager | Traffic Pattem Editor | Triggers | Failover |
= B X -
Portld ¥ Frolocdl ¥ CurentStale ¥ LEDs 7 PortPaiiSpeed ¥ FCS_D W) W ¥ " ~
GIG-TONGMING [1,1.1) |1DE!gah!lEthemet B Offins | Lossof sy | 10Gbps 04000000 | 5 0:08:01:6 0:09.00:BF-00 |
|
Login State Machine action buttons [ Cogout

Port/Link Status

Transient Actions
(Diesired state stays the
same) These actions may
lead ta frame coruption

Fiber-Pull/link reset action buttons ——,

Reset LEDs

Advanced Test
Hode S|

This mods emulates &
1ogue HBA that blasts
FLOG frames
continuously at the
suitch, ignoring
accepts/Tejects and
credit management.

Flogi blast test action buttons

Stop Blasting FLOGI
Continuously

Enable/Disable Tx/Rx Credits

Disable Tx/Rx Credits

“Link Service” tab can be accessed by clicking “configuration” button.

In this pane, the user can also conduct the following tests:

. Manually inject Link Resets

. Emulate a virtual Cable Pull event

. Emulate Flogi blast ignoring login status
. Enable/Disable Tx/Rx credits
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Xgig 10GE FCoE Load Tester
DCBX Functional Test

DCBX Functional Test

FCoE Load Tester follows the DCBX standard to negotiate the DCB parameters with the
connected peers. Flexible in the master or slave mode, Load Tester can conduct interop-

erability and compliance tests for the DCBX TLV protocol.

DCBX configuration can be accessed from the “10G Ports Configuration” tab. Xgig Load
Tester distinguishes itself with the unique capability of simulating converged Ethernet
traffic. A user can configure FCoE and Ethernet (LAN) port characteristics concurrently.
Together with associated DCBX parameters, it defines how the virtual link, priority group

and application are setup in the DCB network.

I—To configure DCBX use Master Mode
A

DCBX | FCoE | Ethemnet

Local | Config | Remate Db Enabled I Master Mode I Reszet Conlig

Port |d: MET<GIG4-0488(1.3,1]  Default Load Tester parameters shown

Mumber of Traffic Claszes [TC) supparted 8

Load Tester is capable of emulating the following DCBX behaviors:

DCEX Address E] Priarity Flow Cantral E]
Dest MAC 01:80:C2:00:00:.0E Operation Yersion ]
Src MAC (00:80:16:90: 24:62
Chassiz 1D MAC (00:90:65:01:19.4D Class of Service [CoS) Mask
Part 10 MAC 00801 6: 90: 24, 62 OoO1 0z a Mask
Keep Alive Interval 30 > (G (dE 7 0000 1000 (8] [0=8)
L il 120 — Mumber of Traffic Classzes [TC) supparted 8
Praotocal Contral E]
Applicati
DB Version 2 i S
Operation YYersion a
Fi= Sequence Mumber 1] E]
T Acknowledge Mumber 1] Type | Appld App Tupe App Prion mas
Pricity Groups ET5 o |Feoe | 048306| Ethemet Type | 0000 1000k
! : FIF | 0x8314] Ethemel Type | 0000 10005
Operation Yersion 1]
Buttons to add/delete
Priority [ndex [CoS) * tatal link . .
: Application TLV
FGIDs 7 51 5 4 3 & 1 0 | Bandwidth
nogooiaiging 0 Double click a row to edit the DCBX Application
T T T T T T T T 0
s O|gg|o|io|jga|o|d 0 Logical Link Down LAN LLS E]
| (| ] ]| (] 0 Operation Yersion 1}
31 0|0]0|0|0|0]0[0 0
[ T ] ] [ ] [l 0
1"Wa|a|o|o O|a|d 50| Logical Link Down FCoE LLS =
0 Fl 50 Operation Yersion 1

*  Master mode — when using master mode, the ETS and PFC TLV are fully configu-
rable. Users can add/edit/delete Application TLV. The default TLVs are FCoE and

FIP.

» Slave mode — when using slave mode, Load Tester will display the DCBX TLV

parameters from DUT master (remote) and result from slave (local).

DCBX exchanges can also be turned off and other DCBX parameters can be configured.
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Xgig 10GE FCoE Load Tester
PFC Tests

PFC Tests

Xgig Load Tester offers superior capabilities for PFC testing. In addition to normal traffic
flow control mode, which FCoE Load Tester ports pause per PFC request, FCoE Load
Tester is also capable of generating user-defined PFC frames.

Ethemet (This settings will be applied to Bthemet Ports Only)

General E]
[[] Pause Option IEEE 802.1Qbb (PFC) v

TX (Not supported on even ports on 2-port 10G blades) E]
[ Pause Quanta OxFFFF + (Hex)| equals | 3355392 ps

4w PFC Frame Structure
[] PFC Class Enable Oo1 02 3 _MBSk

C]4 05006 17 |oooo1000

[ Sending Mode NORMAL v 4= Sending Mode
% 4= Sending Frequency
Advanced users only
Send one pause frame Manual Send Button
RX (Advanced users only) B
[[] Detect Delay 0x00 - equals |0 us
[[] Ignore Class of Service Co 11002003 _MESk Delay PFC
OsClsCle 17 | 0000000 Response Setup

The special PFC testing can be configured in the “Flow Control” tab. There are three user-
forced generation modes:

* Send same PFC frame with specific pause time

* lterate between Pause(x)=FFFF (TX_Off) to pause TX and Pause(x)=0 (TX_on) to
resume TX

*  Send multiple TX_Off to pause TX then multiple TX_On to resume TX

The PFC frame transmission frequency is defined by the paused RX Bandwidth of Load
Tester. A user can also configure this by setting up individual time durations.

These special PFC generation modes are useful to verify the interoperability of DUT to
different pause request behaviors. Together with Analyzer which will measure the DUT’s
PFC response time, they test the robustness of PFC implementation.

In additional to force pausing TX of DUT, a user can also force to delay the response to
PFC frames from DUT or ignore the PFC request on selected traffic class. This feature can
be used to measure switch ingress buffer margin.
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Xgig 10GE FCoE Load Tester
Enhanced Transmission Selection (ETS)

Enhanced Transmission Selection (ETS)

ETS is the arbitration mechanism on the EGRESS side of the switch. FCoOE Load Tester
verifies the ETS function and performance of the switch. The ETS negotiation result is
shown in DCBX parameter window and there is a graphic display for RX throughput per
each priority group. The statistics will help to verify that the switch is complying with the
negotiated bandwidth for each traffic priority at congestion.
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Xgig 10GE FCoE Load Tester
FIP Functional Tests

FIP Functional Tests

FIP is the link service protocol for FCoE. Xgig Load Tester supports the ratified FIP stan-
dard and various interim drafts to facilitate interoperability tests. Below is the reference

table of configurations for FIP versions.

. . . VLAN Frame MAC Address
FIP Version FIP Operation Keep_Alive Discovery Version Assignment
V2.0 enable enable enable 1 FPMA
V1.0.3 enable enable disable 1 FPMA
V10.1 enable disable disable 0 FPMA
Pre-FIP* disable disable disable 0 FPMA or SPMA
* Support legacy FCOE FLOGI - wrap FLOGI in FCoE frame
£ip g  FIP configuration can be accessed from
] FIP Operationss [Enabled = “Configuration” > “10G Ports Configuration” tab >
By default, the Load Tester will adhere to FC-BB-5 revision FCoE _SUb-tab' In the same pane, you can further
2.00, June 2003. Setting FIP Operations to disabled will enable customize the VLAN tag of FIP frames.
the pre-FIP FCoE encapsulation method of Fabric Login.
[ KeepAlive [Enbied )] By default, the Load Tester port emulates VN port
If Keep Alive andVLAN Discovery are I;isa_bled, the Load of FC-BB-S model. In the same pane, a user can
Tester will adhere to FC-BB-5 revision 1.01, May 2008, also configure the Load Tester port to emulate FCF
[] WLAN Discovery |Enabled > port, VE_Port and VN_Port to VN_Port direct
If VLAN Discovery is Disabled, the Load Tester will adhere to attached tOpOIOQy fOIIOWing FC-BB-6 specification.
Al Sk s 2 ) When connected to a FCF DUT, FCF emulator is
[ Frame Version [1-FC885 L‘ disabled and the Load Tester verifies the FCF and
[ MAC Address Assignment | FPMA | VE port functionality with VN_Port and VE port
[ SPMAMAC Cieation.. | emulation. When connected to an end node, FCF

Fibre Channel Source WwN =

services.

ad Tester

| Lin®gervice | FC Pants Configu | 106 Ports Canfiguration | Flow Control | Tags Manager | W raific Patiem Edior | Triggers | Failover

emulator or VN2VN virtual link service is enabled
and the Load Tester can verify the DUT’s FIP link

N = @ FH Link Service ™ | g~ '\j I AN Setup
10G Port DCBX | FOOE | Ethemet
—
Allas i o oo AN Tag To ] [0 it Lk Support [F2F okl =
— wmeesis FLP test with O effe Ea i | (= [omabed W]
InterPacket 5V ATTOUS VEIrs101ns O N Class of Service: ‘3[delau\t] v | Enabling this feature explicitly makes the part always login
— using the VNZVN protocol per FC-BB-6 spec fand therefore
o l 1 P YLAN Request VID \ 0000~ m| nat able to interact with an FCF)
wWilh this oplion enabled the port will oriy be able (o
®r = wtomalic VLAN VID Dissovery | Enakled 5| Batilgale 1 Palklc 20k Uafle Haiba he oail sclecled
| e o — I [ ter not
Wl 1 FP Operations | Enabled = (Autcmatic YLAN VID Discoveny: By defaull, the lagin e e s e
i — process will use the fiist avaisble VID retuned in the FIP N4q—mv R SR
il By defaul. the Load Tester wil adhere to FC-BB-5 revision VLAN Motification, AL 5 L VLA
Wl 200, Jun 2008, Setiing FIF Operalions (o disabled will enable —_—— ; = —
the pre-FIP FCoE encapsulation method of Fabric Login I
Enabling the Explict 510 foroes the YN part to use an
| O Keepaiive [Eroted ] 0D extemally assigred SID. duing login, instead of using a
i d 51D based on native WWN and ENode MAC
Wl It Keep Alive and VLAN Discovery are Disabled, the Laad f el
Tester wil adhere to FC-BE-G revision 1,01, May 2008 Sl e = S I 7J
i —_— FCF Emulator Disabled v s e
W 1 VLAN Discovery [Enabieg v - [Disatled_ ]
i T Enabiing this feature allows this port to emulate an FCF. This
It YLAN Discovery s Disabled, the Load Tester will adhers to port shauld be connected ta anather Load Tester part that is
| FCBB-5revision 1.03, Oct 2008, Inot running the FCF Emulator.The twa ports riust be in the
i — Link Active stale [perform Link Initialization] before aliempting
fl [ Frame Yersion to Login or Start a test. The FCF Emulator port should be:
B ererrmna configuied a5 a recaive only pot. )
| [ s et citon EliE iy [oisths Port Emulation
Wl Fiore Channel Source Wil =
| (FCF, VE, VN2VN)
< e |
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Xgig 10GE FCoE Load Tester

FCoE Port Configuration

FCoE Port Configuration

Similar to FC Load Tester, FCoE port configuration also allows the user to configure the
following parameters:

I Link Service FC Ports Conbguration | 106G Porls Gonfgurabon | Flow Control  Tags Manages  Trafh Patier Edlor  Triggers Failaver
403 3 57 B @], LinkService = | -

Virtual port (NPIV) setup (up to 255 NPIV ports per Load Tester port)
Login retry and link reset options

Custom name server query configuration (full command library for Flogi, NPort Login
and zoning)

WWN custom configuration (automatic assignment by default)
OX_ID mode configuration:

— Multi-frame Exchange Incrementing — multiple frames in each exchange. Each
exchange and all frames within the exchange are assigned a unique OX_ID. The
OX_ID value increments per exchange depending on the starting value (OX_ID
Base), sequential step value (OX_ID Step), and number of frames per exchange
(Exchange Length). These options can be set in the Profile Parameters window
in the Traffic Pattern Editor tab.

— Single-frame Exchange Incrementing — single frame in each exchange. OX_ID
value increments sequentially in each transmitted frame within the pre-config-
ured range set with (OX_ID Min, OX_ID Max).

— Single-frame Exchange Random — single frame in each exchange. OX_ID value
in each transmitted frame varies randomly within the pre-configured range set
with (OX_ID Min, OX_ID Max, OX_ID Seed).

106G Porks DCEX | FCoE | Eshesnet
Port 1d Current Stte Deaired Stte |EDa Port Pair §

Hlina =[ [ =[ [Emulnior Mode =
L I 10 G : port 3 FIP Opersions Erblet - FCF Emulstor Disabled =
‘ m L | %0 Gbes
== = By defnult the Load Testor will adhere to FC-BB.5 rovision EE
smber of Sources =l (50 s 208, Seting FIP Opersices 1o isabled wil enable || E7bieg s Inshre sl his peet 1o e an FCF This
. e e pre-FIF FCuE encapsudsion method of Fabus: Login, port btk b commecid i anoibes Lo Testepeetthot 3
Mumber of VN_Ports (NP | 0 ] ot uneing the FCF Erdato The v s st b i the
) “ateret
I NETY > 0, SPMA MAC Addressns wll need b be wel o Kren Alive Ensbled * IT:I:':,S‘:"VE\;,I':IF IF‘ r.“;h}y{hp!l?’l‘ahu:l lf.ﬁ'| 4 be i
SPULA mads i to be used s Dinabiad, the Load configured 8s 8 receive only port.
= [Dee) Toas il sdhare 1 FC BB 8 revsen 3 01
ENede Sources 1 [Dee] May VE_Pert Eernlalor Disabled =
Bach Eltote Soece will scainscoe VN, Port g P VLAN Discomey Entdled
Lagin. T -
et U "mhwm e gp!?é::m;w‘.hmsfm the Load Tester will adherets | 351 Virsaal Link Seppert (F2P cnly) =]
specified, e 3aditionsl VN_Forts will be divided smong Ennth =
R Frame Vession 1-FCBES ¢ e
. ) Enabling this foature explicity makea the port ahamys login
RSCH Disabled - MAC Address Assignmert | FPMA = using the VNZVN protocl per FC-BE-5 spec (and theretore
= : Nalablukurlmnb with 361 FLF)
Addfsceal NETY SPMA MAC Creation... "
w-qnv numbes cf adamanal METY paets in aegare m e in Mnlﬂo—l"vm fraffic !Iw?h it gelected in
¢ the bast has besn staried The count is used for Fibme Channel Scurce Wl = weeclooes val cause the Load Tester nct bevng abie
s, palterrs hat rocess addibonal NFTY logn 1 narai g Testin Frimtess sl
— WAL PNV will ok be availsble in VNZVN virtual links.
Aditional NP1V ] * e
Logan VLAN Tag
inter-Facke! Gap ;[ Ensbie Enabled
Minimum IPG 3 + D] WLAN Class of Service 3 (defaull) -
The micimum PG is the gubrantsed ik number of 4 \ . P
dle bytes betwoen successive kromes. R Ox000 ]
Togn = Hupoeatic VLAN VID Discovery | Enabled
Retry Limit 5 & (e Faitormatic VLAN V1D Discovery: By defaull. the logn
—— process will use the st avalatte V1D resumed in e FIP
Ritry Dl 5 +/[Dec] | seconds VLEN Nosfication,
MexFXPudoadSize 2112 |2/(Dec) VLAN VD
Settle Delny 200 2[Dec] milliwmceres [y i =]
RSCH Erabled = Mot Muls frame Exchange Incremerting
o = - B 10, This e s e cn swin fr ot
- = i |5 only option fior out of sequence and
RSCH Response During Login | Disabled = drepead franas s ¥

fustomatic: Hme: Server Query =]
Velith thix feature: erabled, the peet pericems axtematic: name:
server queniss and discoveries with the selected parameters
during login process.

¥/ Parameters | GID_PT. RFT_ID (2) [=2] Seed

Ok Lancel
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Xgig 10GE FCoE Load Tester
Ethernet MAC and IP Address Configuration

Ethernet MAC and IP Address Configuration

>

For setting up the port characteristics for IP/TCP or UDP virtual inks, use the “Ethernet”

sub-tab under “10G Ports Configuration”. The user can configure custom virtual MAC and
multiple IP addresses for each virtual MAC. They can also configure gateway and subnet
length so that Load Tester can setup IP traffic properly when using ARP. The TCP or UDP

source and destination port setup is however part of traffic pattern definition and configured
in the “traffic profile configuration” tab instead.

MAC Addiess Setlings 1P Adddizss Settings
This setting can not be applied to multiple ports. ‘You can get one o more IP addiesses for each MAC addiess.
Please select one part from the st bellow: Index MAC Address IP Sources IP Base IP Step MET Length Gateway COS VLAN 1D
0A_5000_GEN [2.36] ) 0| ooooooononzo| 1] 10.10.10.20| 1] 24 1010101] 3| 2|
Set the number of MAC sources to be associated
to this port:

[rumber civizc souces [1 * Gel| = Assign number Assign multiple IP addresses to
e A of virtual MACs each virtual MAC; user defines
be reused for all traffic configurations

the base address and step value

Bass [o0: o0: o0: o0: 00: 20|

A
——__1 ™ To setup the group of virtual
MAC addresses, user needs to
define the base address and step value

NOTE

FCoE virtual link is always present by default. For Ethernet/IP traffic only test, the user
needs to disable FCoE login from this tab.
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Xgig 10GE FCoE Load Tester
FCoE and DCB Switch Performance Test

FCoE and DCB Switch Performance Test

One important use of Load Tester is to verify the performance of the FCoE/DCB switch and
fabric by creating a test case that stresses the DUT at its full line rate. Xgig Load Tester is
capable of generating up to 1024 data streams per physical port with various complex

topologies. The stream generation is controlled by eight traffic profile engines for each port
(6 for 2-port Xgig 10GE blade).

Topology | Ports Selection | Profile Parameters

&

Link Service | FC Parts Configuration | 10G Ports Configuration
N-RGoo BT H@
ITopoIogy Ports Selection | Profile Paramet:l Stream Preview

Label default

“Traffic Pattern Editor” tab for traffic engine definition

Flow Control | Tags Manager] Traffic Pattem Editor [Triggers | Failover

Topology
Fully Meshed Exclude Self

Protecol | Ethernet (LAN) || Stream Generation Mode
\Wweighted Port
L —
Available Ports Ports
# XGIG-ZHWIE (1.3.1) = XGIG-ZHWIE (1.1.1)
=+ XGIG-ZHWIE(1,3.2) = 00:80:16:90:21:58
- 00:80:16:90:22:21 25.25.1.100
=-00:80:16:90:22:20 - XGIG-ZHIIE (11,2)
25.25.4202
25254201
25.25.4.200
- 00:80:16:90:22:1F
- 00:80:16:90:22-1E
=-00:80:16:90:22:1D
PLRLPATH

Ok

) (s (ot

Defining Traffic Profile Engine

Each engine is responsible for generating one or more data streams depending on the
topology setup. In a converged test environment, each engine can be used to define a
specific traffic priority group or traffic class, i.e. the FCoE traffic or IP traffic.

A traffic profile engine is defined using the “Traffic Pattern Editor” tab. There are three sub-
tabs defining three steps of configuration and the following parameters are required to
define an engine:

Application type: FCoE or LAN Ethernet

Load characteristics
Topology setup

Exchange/transaction setup
Payload configuration and TCP/UDP plug-in

Frame error generation

Use the "Stream Preview" tab to preview the data streams created by the traffic profile
engine.
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FCoE and DCB Switch Performance Test

Burst Profile Definition

Load Tester can generate data traffic in a step load pattern. This diagram shows the burst
traffic profile. The Burst Load profile is defined by Average Load, Burst Load and frame
length.

A Traffic Load (% Bandwidth)

Burst Length = 4
Burst Time
P | < >
Idle
Burst | 1 2 3 4| Time |1 2 3 4
Load
Average
Load F=l=1=-Ft-FF-|-=--1 -k d-kLd L1 -
<A<
Intra- v
Burst T
Frame >
Intra-Burst Idle Time

The definition of each parameter is as follows:

Burst Load: Average of burst load time + zero load time/total time
Average Load: The overall average load over the time

Burst Length: The number of frames during the burst load transmission

The Burst Time, Idle Time, Intra-Burst Frame Time and Intra-Burst Idle Time are calculated
values from the above parameters.
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Defining Load Characteristics

Defining Load Characteristics

The load defined here indicates the desired throughput at transmission. There are two load
modes available — continuous load and burst load, both of which are defined as % relative
to the theoretical throughput maximum of the physical link (e.g. for 10GE the maximum
load is 1000MB/s).

Note that the bandwidth sharing among multiple virtual links in one physical pipeline is
determined by the “stream generation mode”. Xgig Load Tester supports two options which
can be selected from “Port Selection” sub-tab:

* Round Robin — Bandwidth are equitably shared with all streams

» Weighted — streams are interleaved per exchange base (1-32 frames per exchange)
and weighted based on priority

Topology Options

Load Tester has the following topology options:

Fully-Meshed Fully-Meshed Point-to-Point

Excluding Self Including Self Bidirectional
Point-to-Point Partially-Meshed Partially-Meshed
Unidirectional Bidirectional Unidirectional

Pair Odd Pair Even Pair Ports Self

The topology can be configured at either the MAC port or the IP levels port.
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Exchange/Stream Setup

Each traffic profile engine might generate more than one stream/exchange. The number
of exchanges (for FCoE traffic) or streams (for LAN Ethernet traffic) generated from each
traffic profile engine is determined by different parameters.

FCoE exchange is defined by the combination of three parameters:

- SID
- DD
- OX_ID

Ethernet stream is defined by the combination of five parameters:

* source MAC

e destination MAC
» source IP

* destination IP

e VLAN
Stream\Exchange Characteristics =
Link Service | FC Ports Configuration | 10G Podts Corigurabion | Flow Contid | Tags Manager | Tralfic Pattern Edior | Trggers | Falover TES
-PRB= BTEE % Exchange Characteristics
Topology | Ports Selection |  Prolils Paiameters | Shoam Preview r 1
- Exchange Length . 2 4 D_ec_ '
Protocel | FC/FCE [SAN) | Topoogy | Fuly Meshed Exchude Self D InletleaveEnchanges @
Load Characherist @ VLN Tap B  Enciriecton (=]
SRR R BT OO G Virtual Addresses 0 - |
1 T B [ - e RequestedperPot &) | =
Echan; o Class of Service 3 idetout) - ] FC/FCeE SOF r 1
_ VIANID [ AUTD NORMAL - no SOF esioes injeclod. i~ at -~ | -
] e o Exchange Replication @ 1 77‘ m
Vitual Addiesses - | [ 1
Aoperedpubet @ [0 Ceclf 01 vsw N 19Rarge [ Ferece EOF 0X_ID Base 0x0001 =
EcharpeRepicson 0 [1 = (0ag) L NORMAL o EOF evcrs fcted = @ x
0.0 Base 00001 2(Hex)[ff VLANIDStep B =
s @ 00063 (] YANIDEN FC SOF and EOF Replacemen! (165 Ori) 0X_ID Step @ M m]
[ Exchade it 5D () [] Exchde DD () [ ] Ensble COS Mask Fopkca SOF veth Possicugh % .
[ UseAtemsie 0 i Foplace EOF with P [ Exclude first S_ID EJ [[] Exclude first D_ID G:]
Tolal Enchanges Created () 12 Addicnal o) D Use Alternate D_ID
@ [¥] Run on Global Stat @
£ = = Total Exchanges Created (£)| 12
Corcel - =
Calculate

FCoE Exchange Configuration

The number of exchanges/streams in one engine is calculated by the following formula
and listed in the pane for your reference:

Number of exchanges/Streams = Number of links FCoE Exchange configuration
by topology exchange stream replication
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Frame Construction - Frame Header and Payload Setup

Xgig Load Tester allows user to construct any standard and custom frames/packets
through header and payload configuration.

For header configuration, the GUI provides the header template similarly to Analyzer to

facilitate building the frame header structure. A user also has an option to load the header
content directly from a .txt file.

e
ol
=] @ Erorjecsin (5]
PGP [ FOFCoE CRY
= <08 [ epernetcne
] irtetane Exchanges )
o [ Foreee soF
fosktme @ [0 S pouomsor s i
Echange Rahcasion @ [1 = (0] (Maa)
0%.iD Baze () o001 B8 M rercoeeor
- ox D5 @ D00 (5 ([Bem)| | NORMAL-no EOF s injocied
San foes i 200 [ [ exclude S50 [ [ Exclude St 0100
Ot S ol e R
2 Repisce SOF with Passthrough 8]
Reglace EOF with Passthough
Pay]oad / T
@ Fixed a2 @
© Random
Content pE
Manrmum Class of Service 3 (default)
[ Ovesized () waiin B Ao
/ = VLENTag o0z
= [7] iechode Meta-data (Signature) () e
Payload Size L e
. . Wi
Configuration g wwwe
(] Enatle COS Mask
o | Cancel

viaa
§

Options for payload content

»  Fixed/Incrementing/Long Mixed/Random/Rotate Left/Rotate Right patterns
»  Stressful noise patterns such as CRPAT, CJTPAT

* Random payload content

»  Custom payload directly loaded from data file
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Options for payload size

*  Fixed 24-2112 byte for FCoE traffic
* Fixed 46-16384 byte for LAN Ethernet traffic
* Random

NOTE
D By eliminating metadata, frames with zero payloads can be generated.

TCP/UDP plug-in
. IPTTL

*  Source port value
» Destination port value
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Frame Error Generation

Xgig Load Tester offers options to plug-in errors when generating frames.

* Load Tester =13
Lk Service | FC Pots Confiuastion | 106 Pors Configaiion | Flon Cortiol | Tags Manager | Trollic Pollem Edie | Tigoers | Fadores
OPBBEATOB %-

Topology | Ports Selection |  Profle Parameters | Sheam Proview

For Ethernet traffic, Ethernet
CRC errors can be created to
each packet.

Label | delauh
Potocol | FC/FCoE [S4H)

v | Topalooy [ Fulk Meshed Exchude Sot

Load Characterishcs

)
/

P SteamE rchange Charasiemslics
D B L e e For FCoE traffic, errors include:
: Usedefined [FCL 2440 bytes @E e ~
o T e ) = p— »eo FCoE dual CRC error
O Bunt C:"f‘-"‘ ] Fe/FCeE sOF
1y ®) Auto-generated NORMAL - o SOF emors injected
b el e e . e Corrupted SOF
:;:::.. :5:: " g 3m 1 : [ Fe/FCaE EOF

ORAL 0 OF s it e Corrupted EOF

IrisaBurst Frame Time | 2529

IetiaBuistide Tive | 23046

[2] Run on Global Stad

Metadata
[] Inchude Metadata (Signshure) (1)

FeocEoF RN v el

[ on ][ o ][ cwcd ]

Stream Preview

BT T e Oversized frame
Fieplace EOF with EOFa ~
Addtionsl =

e Zero payload and undersized frame
¢ Invalid SOF/EOF error (FC)
»o |nvalid EOF error (FCoE)

After the traffic profile engines are configured, a user can preview the results in the “Stream
Preview” tab before starting the traffic. The streams are listed under each Load Tester port.
A user can also make changes to each stream directly from this tab.

Link Service | FC Ports C

Stream Preview

|| 10G Ports Configgration || Flow Control | Tags Manager Traffic Pattem Editor | Triggers || Failover

QPaeE=BTem

Topology | Ports Selection | Profile Paramet

Stream Preview

Port Id ~Address Learning =)
= XGIG-ZHWIE (1.1.1) Toinsure streams have correct
Stream Index:| User Updated| Class of Service| VLANID|  Source MAC | Source IP | Destination MAC | Destination IP RX Port SIS R e
ports and/or streams and click the
| 0| No | 7| 0x002 | 00:80:16:90:21:98 | 25.25.1.100 | 00:80:16:90:2198 | 2525.1.101 | XGIG-ZHWIE(1.1.2) | ARP button
| 1] yes | 7| 0x002 | 00:80:16:30:21:98 | 25.25.1.100 [ 00:AABB.CC:00:0 [ 25252100 | XGIG-ZHWIE (1.3.1) |
Port ld
2| XGIG-ZHUIE (1.1.2) - User Overwriting B
Stream Index | User Updated| Class of Service| VLANID|  Source MAC | Source IP | Destination MAC | Destination P RX Port To ensure that the data of the
streams reflect your settings click
| 0 Yes | 7| ox002 | 00:80:16:9021:95 | 25.25.1.101 | 00:AMBBIDD:000 | 25252100 | XGIG-ZHWIE (1.3.1) | the Reload streams bution.
| 1Mo [ 7] 0x002_| 00:80:16:90:21:99 | 25.25.1.101 [ 00:80:16:90:21:98 [ 2525.1.100 | XGIG-ZHWIE(1.1.1) |
Port ld
Stream Index:| User Updated| Class of Service| VLANID|  Source MAC | Source IP | Destination MAC | Destination IP RX Port Remove changes from selected
| 0] ves | 7| 0x002 | 00:80:16:90:22:1C | 25.25.2.100 | 00AABBEE00:0 |2525.1.100 | XGIG-ZHUIE (1.1.1) |
| 1] yes | 7| 0x002 | 00:80:16:90:22:1C | 25.25.2.100 [ 00.AABBFF-00:0 [25251.101 | XGIG-ZHWIE (1.1.2) |

=}
=

Cancel
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NOTE
D Click “ARP” button to notify any address changes to the address server.
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TX and RX Statistics

Xgig FCoE Load Tester provides comprehensive counters to verify every aspect of switch
performance including throughput, latency, frame counts, frame type counts, frame errors
and exchange errors. The user can monitor data streams from different views.

For TX, there are data views per physical port, per traffic profile or TX stream.

For RX, there are data views per physical port and per stream.

TX and RX views can be displayed in different tabs or can be tiled horizontally or vertically
and are seen on the same screen.

! «— Rx per Port

Rx per Stream

Traffic Pane

Adjusting Live Traffic

While displaying statistical measurements on the Traffic pane, the user can also adjust the
data streams on-the-fly. This gives the user incredible flexibility in managing live data
streams.

™% | Ax
TH Pattemn Based View | TX Port Based View
DD P =oeka 10 - Lph @ 0 F | ]| Traffic Vahes: [ static | [ oynamic || Ports

Traffic: Patter Label 7 Pause/Resume | Run on Global Start 7 Average Load MB/s 7 Average Load % ¥ Burs

o [ A

Adjust the TX Load % with the Shding Bar

Port 1d W Pause/Resume  Cument State De;

HGIG-ZHWIE (1.1.1] Testin Progress | 117.69)
| ®GIGZHUIE [1.1.2) Test in Progisss | 117.6958

T [RR
@-® 7 & [B | values: [ static ||| Throughput | [ Latency ||[Errors | [ Ethernet c

X Physical Pors Adjust the RX Bandwidth Pause %

Fort d % Max Line Fiate 7 Data Frames ¥ Data Bytes % R Bandwidth Paused 7
XGIBZHUIE 1.11] | a.918| 707.589| 1539713

5
Gl ZHIIE [1.1.2] 4913 707.308] 15401302 10,000/ »
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Tools Embedded in Xgig Load Tester

Clicking “Launch a Tool” button on the top of main pane provides the user with direct
access to the following embedded tools:

Single Frame Tx/Rx — This tool allows users to directly control the transmission
engine and access the receiving buffer for incoming frames. With the help of frame
template, a user can construct any frame from the GUI and manually transmit it on
the link. Meanwhile, frames received from DUT can be retrieved and displayed one
frame at a time. The Rx buffer saves up to 64 frames and is purged after retrieving.
This tool can be used for protocol compliance test, functional verification and manual
exchange management.

8 Single Frame Tx/Rx CEX
Te Fix
Mame: [ Save template as ] I Load saved file ]
Type a template name of path » Index Hex # | = Data Link Control (DLC}
= Destination = 00:00:00:00:00:00
(3 User Library DLG.0000RD o0 Sowrce = 00:00:00,00:00.00
- DLC 000001 (00 00 00 00
5[ JDSU Library DLC 00000z |00 00 00 00 Bt [y, “=" 020000
e DLC 000003 |00 00 00 00 Payload
@[30 rla 000000 (00 0O DO OO
&[] FCoE Pld 000001 |00 00 OO0 OO
@3 FIP Pld 000002 (00 OO0 00 00
= & P Pld 000003 |00 00 OO0 OO
& [ Pause Pld 000004 (00 00 0O OO
= UoP Pld 000005 |00 00 OO0 OO
3 - P14 000005 |00 00 00 0O
@ Al Pld 000007 (00 00 0O OO
T Ethemet Frame Pld 000002 |00 00 00 00
Pld 000009 (00 00 00 00
P14 000010 |00 00 0O 0O
Pld 000011 |00 00 OO0 OO
Pld 000012 |00 00 OO0 OO

Fld 000013 (00 00 00 00
Fld 000014 (00 00 00 0O
Pld 00001E (00 OO OO0 OO0
Tld 000016 (00 00 00 00
Fld 000017 (00 00 00 0O
Pld 000012 |00 00 OO0 00
Tld 000019 (00 00 00 00
Fld 000020 (00 00 00 00
Fld 000021 00 OO

Content size; Fs
[bytes] 100 b4

Port Capture — This tool is used to enable, manage, and view the trace capture at
each Load Tester port. Up to 128MB of control frames only or all frames can be
captured per port. This tool gives complete visibility of DUT behaviors in addition to
performance statistics by capturing protocol traces. The traces follow Xgig TraceView
format. There is a hot key available to directly launch TraceView on the GUI.

o R =
][9]

Capture Mode ~

Select Paort [d Status  Dperation Capture Mode Captured Bytes

ed Start
AGIG-TONGMING [1.1.2] | Stopped || Start || Link Service Tw/Rx 0
AGIG-TONGMING [1.31] | Stopped || Start || Link Service Tw/Rx o
AGIG-TONGMING [1.3.2] | Stopped || Start || Link Service Tw/Rx 0
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* Configuration Summary — This tool helps to review and summarize the detailed

configuration results of each Load Tester port on a single list view.

File:

- Traffic | Miscellansous

General Test Configuration

wIChassisPort List

LT-AUTOTEST-2 - [ 10.7.4.13¢ ]:
(1:1,1y (1,1,2)

EaTraffic Pattern List

Trafficli - [ default ]

Topology - [ FULLY_MESHED_EXCLUDE_SELF ]
Selected Ports:

LT-AUTOTEST-2 (1,1,1)

LT-AUTOTEST-2 (1,1,2)

Fort Configuration

LT-AUTOTEST-2 (1,1,1)

EE_SC_M

caTcThroughput

0C Bx_Acknow] edgmentNum
DCex_applicationcount 2

[
CalcThroughputinsuanalyzercampat
o

DCExX_ApplicationPrioritymask - [0] ox3
DCEX_ApplicationPriorityMask - [10] o0
DCEX_ApplicationPriorityMask - [11] o0
nCEX_gApplicationPriorityMask - [12] %0
oCExX_ApplicationPrioritymask - [13] oxo
pCex_applicationPrioritymask - [14] ox0
DCExX_aApplicationPrioritymask - [15] ox0
DCEX_ApplicationPriorityMask - [1] o3
DCEX_ApplicationPriorityMask - [2] o0
nCEx_ppplicationFrioritymask - [2] ox0
nCEX_ApplicationPriorityMask - [4] ox0
oCex_applicationPrioritymask - [5] ox0
DoEx_applicationfPrioritymask - [&] 0x0

v

 API Shell: Load Tester — This tool is designed to facilitate automation program-
ming. The user is able to expedite coding with API function pop-up hints, load and
execute scripts and review results from this tool.

MGIG1KZR12219 (1,1,1)
XGIG1K28@812219 (1,1,2)

* | IntializeLink
iy call. The Runcion.
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APl Log and Test Automation

All the Xgig Load Tester functions are supported with appropriate APls to facilitate test and
manufacturing automation through scripts. The log view lists the operation history.
Scripting languages supported are C/C++ and Tcl.

« DaleTime

g 2M2NMA2 1738,

w i

2821739,

12 2N2MAR T3S

" N2 738,

% 2N2MAR T 38

& 22T 174

2NN T

&

LI A

&

| Piyical Ferts | Traffic ||

F73 22N 1780
a 22T 1740
Fad 2NZNTRZ 1T A
F-] 2N2NVUZ 17403
%
Fi
&
-

N2 1813
2N2NWVUZ 1840
22N B4
22TV 181428
2NZNAZ B4
2N2N1U2 1804
2NN TE45
202 T8:15:
2N BI036

L] 2N2NUZ 1738
§ 2N2MAR T390
22 173905
H N2 T 3906
Al

all
n 2NNV 73806

6

13 2NNV 173576
all
L] 2N2NVUZ 173806

6

17 2NV 173576
1w 2NN 174
13 2N2NVUZ 17403

33

.34
a N2 174033

31
3
3

.33
22N 1B348

]
1
13

i
b
]

| Leg

B0 Bl [user - I

. :% Load Tester logoeng sctive @

Port 10/ Abas T Event Type

HGIG-TONGMING (1.1,1)  DEBUG Low
Ny AP Call Low
N AP Call Low
NiA AR Call Low
Ny AR Call Low
NiA AR Call Low
N AR Call Low
Ny AP Call Low
N AP Call Low
NiA AR Call Low
N AR Call Low
N AP Call Low
N AP Call Low
NiA AR Call Low
N AR Call Low
N AP Call Low
NiA AR Call Low
N AP Call Low
Ny AP Call Low
NiA AR Call Low
N AR Call Low
N AP Call Low
N AP Call Low
N AR Call Low
N AP Call Low
Ny AP Call Low
N AP Call Low
NiA AR Call Low
N AR Call Low
N AP Call Low
N AP Call Low
NiA AR Call Low

|| i E[\--], E' T B Euﬂne«:ﬂhuw

T Sevenly T HFWV/ Pliysical Wi A T Delbug Stneg
Fore Added ta Session Manager CUID: 0B331810-3EF3-4180-BDCI-074ARD

Ux5006016009008F 00
i
i
[y
i
[y
NG
i

(T8

Ni#

N
N
Ni#

NiA
NiA
Hi#

N

N

N

N

|| Speed | 103125 Chos

Caloul Hode (trus )

Trafficknablied (defauly, Trusi: Wishk result eo

1 EnvermaileiggercusloskiC, falsel (l; ¥ish resuiz =ode: O Elapsed vime:

DCBX_ADPIMode {XSIC-TONQEEWS (1,1,1), Laealls With resuic sade: ¢ Elspsed vime:

11,4,11, femocel

DCBX_APIMode |XSIC-TONIERS (1,1,1), Comfigls Wish

DCBX_APIMpdeiXSIC-TONQEEWS i1,1,1), Camfigl: Wivh resalz sode: 0 Elspsed vime: 00:00:00

DLBX_APIMode |XCIS-TONMENS (1,1,1), Loealls With resulc code: C Elspsed vime: G0:00:00

ZC-TORDAING

CCBX_APTHode 11,4,11, famocel

DCBX_APIMode |XSIS-TONQMERS (1,1,1), Loeall; With resuic sode: ¢ Elspsed vime: 00:00:00

DCBX_APTMpdsiXCIC-TONQIENS i1,

DCBX_ADTMpde (XCIC-TONGMING (1,1,1), Camfig

DCBX_APIMpdeiXSIS-TONQENS (1,1,1), Laesil

DCBX_APIMode XSIC-TONMENS (1,1,1), Femosel; Wish resulc sode: 0 Elapsed tima:

11,1,11, Configl

DCBX_APIMode (XSIC-TONMEWS (1.1,1), Comfigl: Wich resalc sode: O Elapsed zima:

O000:00. 01865
DCBX_APTMpds

It

DCBX_APTMpde (XCIC-TONGMING (1,1,1), Remo

DCEX_APIMpde XSIS-TONQMENS (1,1,1), Laealls With remuic sade: ¢ Elspsed time: 09:00:00
DCBX_APIMode |XSIC-TONMENS (1,1,1), Femosel; Wich resulc sode: 0 Elapsed time: 00:00:00

OCBX_APTMpdsiXCIC-TONQIENS (1,1,1), Comfig

Trafficknabled (defauls, Trusl; Wish result code:

afficimabied (defsuls, Truei: Wizh resuls code:

TrafficEnablied (dofault, True): Wick result code:

Traffickrabled (defauls, Tr Witk result code

TrafficEnabled|

fauls, True]

affickmabied idefsuls, Truel:

TrafficEnabled (dofauls, Trus):

Traffickrabied (dafault, Trusi: Wish result code
Trafficknabled (defauls, Truel; Witk result code:

Trafficfmabied (default, Truei: ¥izh result code:

# LaunchaToal . |=| iWhats New?

 Wizh resuls eods: O Elspsed vime: 09:00:00

Hizh resuls =ode: O Elspsed time: 900

Wizh resuls zod

. Tamotel; With resuls code: 0 Elspsed vime: 00100100
Nizh resulc sode: ¢ Elapsed time: 08100100

With resuls sode: O Elspsed T

Wizh resals eod

i1,1,1), Loeall; Wish resuls code: ¢ Elapsed time:r 00100100
¥izh resuls sode: ¢ Elapsed wime: 90:

With re

© Elapsed wime: 00:00:00.018621%

uit sode: O Elapsed xims: 08:00:00

© 0 Elapsed vime: O:

ooroo:te

o Elapsed vime:

108

2 £,

00100100, 0186238

0 Elapued wime: Gi:00:00
© Elapmed wimm: GO:90:00.018823%8
© Elapmed wime: G0:00:00
0 Elapsed wime: 00100100
0 Elapaed wime: GO:00:00.018823%
© Elapued wimm: G0:90:00.018£23%8
© Elapmed wime: G0:00:00.018623%
© Elapsed vime: GO:00:00

0 Elapmed wime: Gl:00:00.018823%
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Terminology Abbreviations

API Application Programming Interface LAN Local Area Network

DCB Data Center Bridge MAC Media Access Control

DCBX DCB Exchange protocol NPIV N_Port ID Virtualization

DUT Device Under Test PFC Priority Flow Control

ETS Enhanced Transmission Selection TCP Transmission Control Protocol
FCoE Fibre Channel over Ethernet TTL Time To Live

FIP FCoE Initialization Protocol TLV Transistor-Transistor Logic
GUI Graphical User Interface Type-Length-Value

P Internet Protocol UDP User Datagram Protocol

Technical Assistance

If you require technical assistance, call 1-844-GO-VIAVI (1-844-468-4284) or
e-mail Techsupport-snt@viavisolutions.com.

For the latest TAC information, go to
http://www.viavisolutions.com/en/services-and-support/support/technical-assistance.

B B Viavi Solutions
1-844-GO-VIAVI
H www.viavisolutions.com
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