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® Shaped multistream traffic generation on upto

16,384 VP/VCs

The ATM Stream Processor (ASP) is a product dedicated to traffic management testing, allowing the Agilent BSTS

to test the functional and performance characteristics of the latest generation of ATM switches and systems.
The ATM Stream Processor offers Some of the ATM-centric test
extensivereal-time Quality of Service  scenarios supported by the ASPand
(QoS) performance measurements companion productsfor the BSTS
(ITU-T 1.356) using the include:
industry-standard ITU-T O.191 « service category compliance

management characteristics of
next-generation ATM switches. The
product isprimarily focussed on
testing the key functions described in
ATM Forum’s Traffic Management
Version 4.0 specification. This
specificationiscentral to ATM traffic
management compliance and
interoperability.

The ASPisavailablein two models;
low speed and high speed. The low
speed ASP operatesat rates up to 155
Mb/sand the high speed ASP at rates
upto 622 Mb/s.

The ASPallowsavariety of
conforming and non-conforming
traffic conditionsto be simulated and
analyzed.

technique. « switch fairness characterization

Real-time summary statisticson e ght . Conges[ion management control

VPIVCsaredisplayed ontheLink « functional UPC conformance
Monitor, enabling measurement of « alarm and error handlin
bandwidith utilization and address 9

information. Real-time AAL-5 + alarm propagation and response
statisticsenabletesting of early packet ¢ switch transfer performance
discard, partial packet discard and For test engineerswho also require
random early discard are provided on Operations, Administration and

two connections. Maintenance (OAM), the ATM Stream
If signalling, higher-layer protocol Processor can be used in association

analysisand conformancetestingare ~ WiththeAgilent E6270A OAM
required, add theAgilent Technologies ~ Protocol Tester for acomplete traffic

E4209B Cell Protocol Processor management test solution.
(CPP).
..s°.. Agilent Technologies
o000,
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ATM Stream Processor
E1607A/E1609A

Key Features

Compact Design

Thelow and high speed variants of the
ATM Stream Processor only occupy a
singleslot of your Agilent BSTS. Add
it to an existing system, or build a
compact single port

(1 Tx/1 Rx) real-time ATM anayzer
withan ATM lineinterface.

Real-Time QoS Measurements

Many equipment manufacturersand
service providers areinsisting upon
test equipment that iscompliant to the
industry-standard 1TU-T 0.191 test
methodology. Thisensuresthat your
QoS measurementsare consistent with
those of your partnersand customers,
and helpsyou toreliably benchmark
the performance of your switch or
network against those of your
competitors.

The ATM Stream Processor employs
the O.191 test cell to measure ATM
QoS metricssuch ascell loss, cell
delay, and cell delay variation —in
real-time on multiple channels.

Traffic Generation

To further test the limits of your
system’s performance, you can easily
select individual VP/V Csor multiple
ranges of VP/V Csto cover up to
16,384 VP/VCs. Each VP/VC can
carry apayload selected from avariety
of available payload types.

Today’'sATM networkstypically carry
datatraffic using the ATM Adaptation
Layer 5 (AAL-5). Tosimulatelive
traffic and to test Frame Discard
switch mechanisms, you can generate
CBR, VBR-rt, VBR-nrt and UBR
distributions carrying ATM and
AAL-5traffic.

Copyright 2001 Agilent Technologies

F Port B: Link Monitor

Virtual Connection

Connection Type Channel(s) =
VPl 0 vCl 32 PTI | e

I Add

Virtual Connection List

I Modify

WPl VCl Bandwidth (b/s)

101 1.312E+6
@ 132.461E+6
555 1.312E+6

In Use

Rx ATM Bandwidth: 549.765E+6 bfs |
CPP Bandwidth: 149.761E+6 b/s |
4 connections —]

Virtual Connection(s):

Up to 8 connections can be viewed in
the Link Monitor

CPP  MON

1. 0 32 149, 761E+6  CPP MON |4

List Sort I VPI VCl

List Actions

Remove
CPP

Monitor

Available

MON

49.275E+6 bfs
5.759E+6 by's

4 connections

149761040
1311432

1311474
1546

2 connections can be selected for detailed real-time statistics

PDU Sequences

Build PDUsand sequencesof PDUsto
simulate mixed traffic, or build
higher-layer protocol PDUs, such as
LANE packets, to test edge
interworking devices. You can save
your PDU and sequencelibrariesto
disk so that your test plan can be easily
restored and repeated.

ThePDU librariesonthe ASPare
compatiblewith those of the Agilent
E4209B Cell Protocol Processor
(CPP).

Multi-rate Testing

You cantakeadvantage of thereal-time
QoS and performance measurement
capabilitiesover avariety of linerates
from T1/E1to OC-12¢/STM-4.

The Agilent E1609A High Speed ASP
can be used with any of thesingle slot
BSTSATM lineinterfaces, and the
Agilent E1607A Low Speed ASP can
be used with any ATM interfaceupto
OC-3c/STM-1

www.Agilent.com/comms/BSTS



Multi-Channel Real-Time Statistics

ATM and AAL-5 statistics can be
monitored in real-time on multiple
channels. You can measure AAL-5
reassembly statistics —such asPDU
counts and CRC-32 errors —to test
Partial Frame Discard
implementations.

Theindustry-standard ITU-T O.191
test cell isused to provide ATM layer
performance measurements, including
Cell Loss, Céll Transfer Delay and
Cell Delay Variation. Because both
transmit and receive statistics are
available, you can count AAL-5
framesto check higher-layer
performance metrics such asframe
lossratio and frame throughput.

Multiple statistics can be graphed
simultaneously and updated in
real-time, allowing you to correlate
statistics to help find the reason for a
fault or performance degradation.

M easurements can be reported as
errored seconds, event counts, ratios,
or bandwidths. Logging
measurementsto disk enablesyou to
analyze many hoursor days of test
results.

Real-Time Frame Performance

ATM Quiality of Service metricsare
the basisfor ATM traffic contracts.
However, these metricstell only half
the story.

Most ATM networkscarry ahigh
proportion of datatraffic. ATM
switches use proprietary schemes—
such as Early Frame Discard, Partial
Frame Discard, Random Early
Discard, and priority queuing —to
maximize AAL-5 frame throughput
when running near full capacity.

Copyright 2001 Agilent Technologies

Compatibility

The ATM Stream Processor sharesthe
BSTS' 155 Mb/scell bus. Thisgives
simultaneous accessto the Agilent
E4209B Cell Protocol Processor (CPP)
and other specialized modules.

ATM payload of upto 149.76 Mb/s can
be transmitted from modul es that share
the 155 Mb/s cell bus. For example, you
can generate amodulated ABR stream
from the Agilent E6287A ABR Emulator
and combine thiswith multiple CBR and
VBR streamsfrom the ASP, allowing
real-time validation of theinteraction
amongst ABR, CBR and VBR traffic.

If two or moretraffic streamsare
generated, it ispossible for the sum of the
peak bandwidthsto exceed the link
bandwidth. When this occursand the
traffic generator cannot satisfy all traffic
profiles, you arewarned by an alarm
located onthe ASP control panel. Thisis
very important if you need deterministic
and repeatable ATM traffic generation.

Received ATM traffic being monitored
by the ASP can a so be monitored by
other modulesthat sharethe 155Mb/scell
bus such asthe CPP. For example, using
just 6 of the 8 ATM header pattern-match
filters, you can select

* thesignalling channel
» 3other specified VP/VCs
e al VCson 2 specified VPs

for CPP analysis. The header pattern-
match filters can also be set to select all
traffic onthelink to be monitored by the
CPP.

The 131,072 cell output buffer of the ASP
allowsthe CPP and other specialized
modulesto monitor bursts of high-speed
traffic at ratesup tofull linerate.

ATM Stream Processor
E1607A/E1609A

You can use the CPP to run conformance
test suites, to analyze LANE and other
higher-layer protocols, or for signalling
emulation (for example) whilethe ASP
generates ATM and AAL-5traffic tofill
thelink.

Traffic Management

For today’ s egquipment manufacturersand

service providers, the hardest problem to

solve —but the one that offersthe largest

returns —is getting the greatest utilization

from atransmission link, switch, or

network, whilst meeting agreed QoS

levelsfor all customers. The performance

of anetwork at full or near-full capacity is

determined by its congestion

management, call admission control, and

other traffic management techniques.

Thisrequiresabroad range of teststo be

performed, including:

 cell tagging and discard
measurements across multiple VCs

¢ QoS measurements of different traffic
classes

* testing priority queuing
configurations, drop digibility
algorithms, and selective cell discard
fairness during congestion

* sending incrementally longer AAL-5
traffic bursts to determine maximum
frame burst size

e AAL-5 Early/Partial Frame Discard
operation and Random Early Discard
fairness

e measuring total switch capacity and
examining switch responseto multiple
SV C connection attempts

* measuring bandwidth utilization and
allocation to multiple traffic sources

www.Agilent.com/comms/BSTS



ATM Stream Processor
E1607A/E1609A

User Programming Environment

An Application Programming
Interface (API) is provided to enable
the development of regression tests
and automated test suites. Test
programs can be built in the

industry-standard environment of “C”

and Unix. For remote system testing,
scripts and user interfaces can be
rapidly developed in Tcl/Tk.

Weh-Based Online Documentation

All user documentation isprovided
onlinein aweb-based format that can
be accessed and searched using aweb
browser.

Related Products

+ E1618A 622 Mb/s Optical

LineInterface

BSTSForm-7
Trangportable
Chassis
BSTSForm-13
Mainframe Chassis

Cdll Protocol
Processor (CPP)

OAM Protocol
Tester (OPT)

» E4200B

+ E4210B

» E4209B

+ EG270A
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The ATM Stream Processor and existing BSTS tools

Therearethree key ATM test productsavailable onthe BSTS:

e ATM lineinterface (LIF) — TV/EL through OC-12¢/STM-4c
¢ Agilent E4209A/B Cell Protocol Processor (CPP)

* Agilent EI607A/E1609A ATM Stream Processor (ASP)

For accesstothesystem under test, the ATM Linelnterface (LIF) isused:
¢ accessto the system under test

» physical layer stimulus/response tools for transmission engineers

e acompanion module to the CPP and/or ASP

For SVCsand higher layer protocols, the Cell Protocol Processor (CPP) is
used:

e acompanion moduletothe ATM LIF

 focused on signalling and higher layer protocol testing

« limited to 155 Mby/s traffic generation and analysis

« support for signalling, conformance test and protocol analysis

For traffic generation and analysis, the ATM Stream Processor (ASP) isused:
e acompanion moduletothe ATM LIF

 astandards based solution focused on traffic management testing

« full rate, multi-channel testing from 0 to 622 Mb/s (Agilent EI609A)
 rea-time ATM QoS using industry-standard O.191 technique

¢ AAL-5 simulation and performance measurements

« support for protocol analysis

Configuring a system for full rate 0C-12¢/STM-4 testing

For full-rate 622 Mb/s physical and ATM layer testing, aminimal Agilent BSTS
configuration consists of :

* E1618A 622 Mb/s Optical Line Interface

* E1609A 0-622 Mb/s ATM Stream Processor (ASP)

* either an E4200B Form-7 transportable or an E4210B Form-13 chassis
The E1609A High Speed ASP providesfull-rate ATM and AAL-5 generation
and analysis, to meet the need for real-time multi-stream, multi-profile,

multi-channel performance measurement, and enables accessto other dedicated
modul es.

If signalling and higher-layer protocol and conformance testing are required,
simply add the E4209B Cell Protocol Processor.

Your local Agilent Technologies sales representative will help you select the
best test system configuration to meet your needs.

4 www.Agilent.com/comms/BSTS



Warranty & Support
Options
Hardware

All BSTS hardware componentsare
warranted for aperiod of 3years.
Products must be returned to an
authorized Agilent Technologies
service center for service.

Software

Agilent Technol ogies Broadband
Series Test System software and
firmware products are supplied on
transportable media such asdisk, CD
or integrated circuits. The warranty
coversphysica defectsinthe media,
and defective mediaisreplaced at no
charge during the warranty period.
Wheninstalledinan Agilent
Broadband Series Test System, the
software/firmware mediahasthe same
warranty period as the product.

Product Numbers

» E1607A Low Speed ASP
0-155 Mb/s ATM Stream
Processor

» E1609A High Speed ASP
0-622 Mb/s ATM Stream
Processor

» E4200/E4210B #040
622 Mb/s Real-Time ATM
Analyzer Bundle (E1609A,
E1618A)

» E4200/E4210B #140
622 Mb/s Rea-Time ATM
Protocol Test Bundle (E4209B,
E1609A, E1618A)

Copyright 2001 Agilent Technologies

ATM Stream Processor
E1607A/E1609A

Operational Configuration

Valid Module Configurations

The E1607A 0-155 Mb/sATM Stream Processor (ASP) and ATM lineinterface
modules (up to OC-3c¢/STM-1) communicateviathe 155 Mb/s BSTS cell bus.
The E1609A 0-622 Mb/sATM Stream Processor (ASP) and E1618A 622 Mb/s
Optical Line Interface communicate viaa high-speed 622 Mb/scell bus.

The ASP provides access to the E4209B CPP and other modules on the
low-speed 155 Mb/s cell bus. The number of consecutive modulesthat can
operate on the low-speed 155 Mb/s cell busis controlled by aformula specified
in the Test System Manager.

Traffic generated from the CPP and other modules on thelow-speed bus can be
selected to take precedence over traffic generated from the ATM Stream
Processor. Thisenables signalling, higher-layer, and variable-rate traffic to be
generated from the CPP whilst using the ATM Stream Processor tofill the
remaining link bandwidth.

The high speed bundle shown below may be placed adjacent to additional high-speed bundles and to other modules,
up to the limits of the chassis.

Number of
modules:. 0-N 0-N 1 1 0-1 .
| [
| [
om Q >m om aml,
2% £ 2% |25 35
| 73 . 3 8 & 30
| oW 3 2> =Z> g > |
o @ .
| g e 82 53 &
1<} = 3 DN @
| o B N 5= Q !
'3 s |3g |8 |
I Q Qo g\ 7] @ :
| % % » 8 !
| (0] |
. - ‘
| [
'<——— High Speed Bundle ———— |
J
The low speed bundle shown below may be placed adjacent to additional low or high speed bundles and to other
modules.
N
Number of
modules:. 0-N 1-N 0-N 1 1-N
| [
| [
m
\ 8 i -Q m 8 ' :Ei = 8 m
=N SO =N ) =l
| 93 8 | 98 S 89
| 3@ > am| | @3 | L3
— | — - —
8 s 8 8 5 |
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g 8| o o g |
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I % @ % % § I
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High Speed Bundle  Low Speed Bundle
J
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ATM Stream Processor
E1607A/E1609A

Transmit Functlonallty Distribution o When the E1609A High Speed ASP is generating

cells, 1in 4 cell opportunities are reserved for
cells inserted from the 155 Mbjs cell bus

FROM left hand module (e.g. CPP) TO right hand module (e.g. LIF) Priority o Select Highest or Lowest
Ja) /.*.\ Al
N

v

|

” o In"Highest” mode, cell opportunities are assigned
to ATM cells from the 155 Mb/s cell bus in
preference to the module’s internal traffic

generator

y
Mean Inserted BW Mean Total BW

ASP Traffic a1 Monitor . )
n P Filter o In “lowest” mode, cell opportunities are assigned

to ATM cells from the module’s internal traffic
v generator in preference to to the 155 Mbys cell
bus

Generator

Mean ASP Generated BW

Tx Monitor

Measurements Contention o [f a cell from the internal traffic generator is
blocked by the insertion of a cell from the
155 Mb/s Cell Bus Interface 155 Mbs cell bus, the blocked cell is queued and
generated at the next available opportunity
Insert Mode o Specialized test modules (such as the E4209B o Ifa cell from the 155 Mbls cell bus is blocked by
Cell Protocol Processor) to the left of this module
can insert cells into the generated traffic stream

insertion of a cell from the internal traffic
generator, the blocked cell is discarded
* Limited to the maximum bandwidth of the o Traffic cannot be generated from the ATM line
155 Mb/s cell bus interface when generating from the ATM Stream
o Limited to the allowable configurations of the Processor.
Test System Manager

Pass-Through Mode o Cells from the 155 Mbjs cell bus to the left of this
module are passed unchanged to the 155 Mb/s
cell bus to the right of this module

o Enables surrounding modules to be used together, Strear(s) Stream  Channels  Bandwidth (bfs) Profile
bypassing this module j

Stream 1 3 400.000E+6 Periodic

622 Mbjs Cell Bus Interface

Insert Mode o High speed ASP generated cells are passed via the Lowr Trthe

622Mb(s cell bus to the E1618A 622 Mb/s
Optical Line Interface, located on the right of the
high speed ASP

o Limited to the maximum bandwidth of the InUse Available

622 Mb/s cell bus .
CPP Bandwidth: 149.761E+6 bfs 0.000E+0 bfs
ASP Bandwidth: 400.003E+6 bfs 199.037E+6 bfs
Link Control Total Bandwidth: 549, 764E+6 bjs 49 276E+6 bfs
Channels: 305 channels 16079 channels

Network Interface o Select UNI or NNI

Fill Cells o Select idle or unassigned (default = idle)

Traffic Viewer displays the traffic inserted by the CPP and traffic generated by the ASP

155MB/s Cell Bus Control in a single screen.

Control o 0On: ATM cells from the 155 Mb/s cell bus {from
modules such as the E4209B Cell Protocol
Processor) are inserted into generated traffic - fill
cells on the bus are ignored

o Off: Cells from the 155 Mb/s cell bus are ignored

Bandwidth o Cells from the 155 MbJs cell bus can be inserted
up to an ATM bandwidth of 149.76 Mb/s

Copyright 2001 Agilent Technologies 6 www.Agilent.com/comms/BSTS



ATM Stream Processor (ASP) Traffic Generator

A user-defined stream has the following properties:

o Independent control

o User-selectable traffic profile

o User-selected PDU, PDU Sequence, Test cell/frame, PRBS Pattern
o Can contain many channels (VPI/VCIs)

o User selectable stream priority

Channel Assignment

Header Generation

Channel Header Controls

Control

Select Internal Traffic Generator Once/On/Off
Once: A single burst of user cells is generated
On: User cells generated

Off: Fill cells generated

Number of Streams

8

Stream Priority

User selectable: 1(highest) to 8 (lowest) .
Adaptation Layer

Traffic Profiles

PDU Payload Generation

ATM Stream Processor
E1607A/E1609A

o Within a single stream, a sequence of “Burst
Length” cells are transmitted on each channel in
turn, repeating when all channels have been used.

o |Interface: UNI or NNI

o GFC: 0to OxF (UNI mode only)

o VPI: 0 to OxFF (UNI mode); O to OxFFF (NNI mode)
o VCI: 0 to OXFFFF

e PT:0to7

e CLP:0or1

e AAL-O, AAL-5 CPCS

CBR, VBR-rt, VBR-nrt, UBR

o ATM Cell layer
Periodic Burst

Single Burst

Bandwidth Parameters

Resolution: 424 bfs or 1 cellfs

Range (E1607): 424 bfs to 149.76 Mb|s
Range (E1609): 424 bfs to 599.04 Mb|s
1cellfs bandwidth step

Burst length: 1 to 65,356 cells

Scheduler Modes

Preserve SCR - in the case of contention between
streams, the delayed stream is rescheduled so as

o Cell type may be set to ATM, 0AM, or RM

o |Interface & Header fields defined by Channel
Header Controls

o When set to “ATM” mode payload data may be
set under user control. Five built in patterns: user
value, alternating FF 00, alternating AA 55,
incrementing or Single-PRBS9

o When set to 0AM or RM modes an appropriate
editor is enabled which allows specification of
0AM and RM cell fields

o Cross-cell PRBS-23 insertion

to preserve the long term average SCR, possibly
at the cost of exceeding the contracted PCR.

AAL-5 CPCS

Preserve PCR - in the case of contention between
streams, the delayed stream is rescheduled so as
to ensure the that the contracted PCR is never
exceeded.

Contention

If the traffic profile of a cell stream from the
internal traffic generator cannot be satisfied (for
example, because of the insertion of cells from the
155 Mb/s cell bus), the TGNS (Traffic Generator
Not Satisfied) alarm is set

Number of Channels

1 to 16,384 channels, 1 to 2,048 per stream

o Payload information length specified under user
control. Length may be set from 1 to 65535

o Payload data may be set under user control. Five
built in patterns: user value, alternating FF 00,
alternating AA 55, incrementing or Single-PRBS9

o Padlength may be specified by the user ormay be
automatically calculated

o Pad octet may be set by the user

o CPCS trailer, User-user indication, common part
indicator may be specified under user control

o CPCS trailer length and CRC-32 may be specified
manually or may be automatically calculated

Each channel specified by VPIVCI Test cell description

Channel Selection

Select individual VPI/VCI

Select range of VCls with one VPI
Select range of VPIs with one VCI
Select range of VPIs with range of VCls

o Employs ITU-T 0.191 test cell
o 32-bit timestamp insertion

e 32-bit sequence number

e CRC-16 generation

o Scrambler Mode: On or Off

Select any combination of above i
Test frame description

Duplicate VPI/VCI selection permitted

Channel Distribution

Copyright 2001 Agilent Technologies

Stream bandwidth divided equally amongst
selected channels

Channel bandwidth = (Stream bandwidth |
Number of channels in stream)

o Test frames can be transmitted with specific
frame sizes (cell length) (1, 2, 4, 8, 16, 32, 64,
128, 256, 512, 1024, 1365)

o Employs 0.191 cell sequence with the addition of

an AAL-5 CRC-32 insertion for the last cell of the
test frame (AAL-b PDU)

www.Agilent.com/comms/BSTS



ATM Stream Processor
E1607A/E1609A

PDU and PDU Sequence Builder

Channel contents may be built using the traffic generator dialog. PDUs (protocol data
units) may be built at the ATM cell layer, adaptation layer (AAL-1, AAL-2, AAL-3/4,
AAL-b) and service layer. PDUs may be transmitted individually or they may be linked

to form complex sequences.

PDU Buffer o 131,072 cells (shared across all traffic generator
streams)
Licensing Access to higher layer PDUs and PDU Sequences

is available to the ASP. Installation of the
appropriate AAL test products and licences is
required before loading is attempted

Channel Override

Stream Stream 1

Channels

VPl 0

PT' ! far Vot ce———

Channel List

Encoded PDUs and PDU sequences inherit VPI{VCI
from internal traffic generator setting

has 305 channel(s)

Distribution | Periodic I~ Average Bandwidth | 400. 000E6 | bfs BurstLength 1 cells

I~ tovPI
Vel 32 J7| to Vel

100 101

200-202

200-300

550 555

stan

—1SAR, 1 cel
2, AAL—1 SAR, 1 cel
3, AAL—1 SAR,1 cel

Builder...

List Actions

d.aal
seql. aal5
0

Pass-Through Mode

622 Mbjs Cell Bus Interface

Output Mode

Link Control

Cells from the 155 Mb/s cell bus to the right of
this module are passed unchanged to the
155 Mb/s cell bus to the left of this module

Enables surrounding modules to be used together,
bypassing this module

The high speed ASP can monitor cells from other
high-speed test modules (such as the E1618A
622 MbJs Optical Line Interface) to the right of
this module

The high speed ASP is limited to the maximum
bandwidth of the 622 Mb/s cell bus

The high speed ASP is limited to the allowable
configurations of the Test System Manager

Traffic Generator Engine: PDUs and PDU Sequences can be developed quickly.

Receive Functionality

Network Interface o Select UNI or NNI
Overflow Mode o Selects the way in which the drop buffer handles
incoming cells after it has been filled.
o Select Continuous or Intermittent

155 Mb/s Cell Bus Control

Selection

(default = Intermittent)

On: ATM cells from the received traffic stream
that match the output filters are placed on the
155 Mb/s cell bus (for monitoring using modules
such as the E4209B Cell Protocol Processor)

Off: No cells are placed on the 155 Mb/s cell bus

-
TO left hand module (e.g. CPP)

FROM right hand module (e.g. LIF)

<+

'

Rx Filtered BW

Output Il
Filter < YL
Total Rx BW
y
Rx Connection < Rx Connection
Monitor Filter
't 00S Capture Buffer

IdlefUnassigned
Fill Cell Filter

Receive Connection Filters

On: Idle/Unassigned cells are never placed on the
155 Mb/s cell bus

Off: All received cells, including Idle/Unassigned
cells, are placed on the 155 Mb/s cell bus

155 Mb/s Cell Bus Interface

Output Mode

o Specialized test modules (such as the E4209B

Cell Protocol Processor) to the left of this module
can monitor cells from the received traffic stream
that match the output filters

Limited to the maximum bandwidth of the
155 Mb/s cell bus

Limited to the allowable configurations of the
Test System Manager

Copyright 2001 Agilent Technologies

Number of Connection e 8

Filters

Pattern Match Fields per o GFC (UNI mode): single value or “any”
Filter

VPI: single value or “any”
VCI: single value or “any”
PTI: bit mask and bit value (3 bits)
CLP: single value or “any”

Quick Fill Default Values

All: VP1="any”, VCI="any”

Signalling channel: VP1=0, VCI=5

0AM F4 Segment: VPI="any”, VCI=3

OAM F4 End-to-End: VPI="any”, VCI=4

OAMF5 Segment: VPI="any”, VCI="any”, PT=100
OAM F5 End VPI="any”, VCI="any”, PT=101

www.Agilent.com/comms/BSTS



Actions o Output to any module to the left hand side of the
ATM Stream Processor {i.e. CPP or OPT) from one

to eight connections

o Monitor up to two of the eight available
connections in detail. Refer to Receive Connection
Monitor Measurements in a later section

o Capture up to eight connections at full line rate

Output Buffer

The output buffer is used to buffer cells before they are placed on the 155 MbJs cell bus
(for monitoring using specialized modules such as the E4209B Cell Protocol Processor).
The buffer smooths short bursts of cells that exceed the maximum bandwidth of the cell
bus, to reduce the likelihood of losing cells.

Buffer Size o 131,072 cells

Time to Fill Buffer o Forinput rates greater than 149.76 Mb/s:
55574.528 | (input Mbfs - 149.76) ms

o Formaximum ATM bandwidth input rate
(599.04 Mb/s): 123.7 ms

Time to Empty Full o 371.1ms
Buffer
Buffer Modes o Intermittent Mode: Overflow cells are discarded

(buffer operates as FIFO and will support CPP
emulation applications)

o Continuous Mode: If buffer fills and overflows, it
is locked from further input until it is empty
(providing 123.7 ms snapshots of 131,072
consecutive cells) — used for protocol decoding
higher-layer protocol PDUs

Overflow indication o Drop Overflow (DOVL) alarm measurement and
front panel indication

o See Measurements and Electrical and Mechanical
sections for more detail

Capture Buffer

The capture buffer is used to capture receive traffic for protocol analysis and
post-processing.

Buffer Size o 262,144 cells
Idle/Unassigned o On: Idle/Unassigned cells are not saved in the
Fill Cell Filter capture buffer

o Off: All received cells, including Idle/Unassigned
cells, are saved in the capture buffer

Real-Time Measurements

Measurements are taken continuously in realtime, collected every 100 milliseconds and
accumulated over the user-specified measurement period. Results from the most recent
complete measurement period are retained.

Measurement System

Result Types o Cumulative: Measurements since the start of the
Measurement Period

o Latched: Measurements during most recently
completed measurement period

o Last Second: Measurements during most recently
completed 1 second period (dynamic update)
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Result Formats o Cells
o Seconds
o Ratios
o Bandwidth - units bits/s, cells/s, or PDUs/s

Accuracy of Counts e +[-1 for counts < 1000
o +/-0.1% for counts > = 1000

Accuracy of Ratios o +/-0.2% for counts > = 1000

Accuracy of Bandwidths e +/-1 count (cell or PDU) per measurement period

Measurement Period o Range: 1 second to 3 days
o Resolution: 1 second

Control o Start | Stop | Continuous

Visual Update o Maximum user-interface update period: 5 seconds

Transmit Link and Alarm Measurements

Tx Inserted Cell o Mean bandwidth of ATM cells inserted from the

Bandwidth cell bus

(bitsfs and cells/s)

Tx Inserted Cell Count o Total cell count of ATM cells inserted from the
(cells) cell bus

Tx ASP Cell Bandwidth o Mean bandwidth of ATM cells transmitted from
(bitsfs and cells/s) internal traffic generator

Tx ASP Cell Count (cells) e Total ATM cells transmitted from the ASP

Tx Total Generated o Totalmean bandwidth of ATM cells inserted from
Bandwidth cell bus and generated by the ASP
(bitsfs and cells/s)

Tx Total Generated Cell o Total cell count of ATM cells inserted from cell
Count (cells) bus and generated by the ASP

Tx Traffic Generator Not o Traffic generator not satisfied errored seconds
Satisfied
(errored seconds)

Transmit Monitor Measurements

Number of Monitored o 1
Streams

Number of Channels per o 1102048
Stream

Number of monitored o 1102048
channels per Stream

ATM Bandwidth o Aggregate mean bandwidth across all monitored
(bits/s and cellsfs) channels

ATM Cell Count (cells) o Total cell count of ATM cells generated by the
ATM Stream Processor across all monitored
channels

CLP=0JCLP =1 o Aggregate mean bandwidth of ATM cells with
Bandwidth CLP=0/CLP =1 across all monitored channels
(bitsfs and cells/s)
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CLP=0/CLP =1 o Total cell count of ATM cells with CLP=0/CLP =1 Selected Cell Bandwidth o Total bandwidth of cells for the monitored
Cell Count (cells) across all monitored channels (bits/s and cells/s) connection
CLP=0/CLP=1 Ratio o The ratio of CLP = O/CLP =1 cells transmitted to Selected Cell Count o Total cell count for the monitored connection
the total cell count (CLP =0+ 1) across all (cells)
monitored channels
Selected PT =0X1 o Total PT=0X1 cell bandwidth for the monitored
PT =0X1 Bandwidth o Aggregate mean bandwidth of ATM cells with Bandwidth connection
(bits/s and cells/s) PT=0X1 across all monitored channels (bits/s and cells/s)
PT=0X1 Cell Count o Total cell count of ATM cells with PT =0X1 PT=0X1 Count (cells) o Total PT=0X1 cell count for the monitored

(cells)

across all monitored channels

Receive Link and Alarm Measurements

ATM Cell Count (cells) o Count of ATM cells received (non-fill)
ATM Cell Bandwidth o Bandwidth of ATM cells received (non-fill)
(bits/s and cell/s)
Total Cell Count (cells) o Count of total cells received
Total Cell Bandwidth o Bandwidth of total cells received
(bits/s and cell/s)
Filtered Cell Count o Count of cells for all connections that have been
(cells) selected to be dropped to the left of the ASP.
o |f the output buffer has not overflowed, then this

is equal to the count of ATM cells placed on the

155 Mb/s cell bus
Filtered Cell Bandwidth o Bandwidth of cells for all connections that have
(bits/s and cell/s) been selected to be dropped to the left of the ASP.
Rx Drop Overflow o Number of whole or partial seconds during which
{errored seconds) cells selected to be dropped were discarded due to

a drop overflow (DOVL)
Rx No Cell Received o Number of whole or partial seconds during which
{errored seconds) no cells were received by the ASP

Frequenc,
7 4 A CTDpeak-to-peak
CTDmin CTDavg CTDmax
| oy
Delay

Calculating CDV and peak-to-peak cell delay variation (CDV)

Receive Connection Monitor Measurements

Number of Monitored o 2
Connections
Monitored Channels per e 11t016,384VCs

Connection
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connection

Valid AAL-5 PDU
Bandwidth
(bits/s and cells/s)

Valid AAL-5 PDU bandwidth (no CRC-32 error,
PDU length < 65536 bytes, last cell PT=0X1)
for the monitored connection

Valid AAL-5 PDU Count
(cells)

Valid AAL-5 PDU count (no CRC-32 error, PDU
length < 65536 bytes, last cell PT=0X1) for the
monitored connection

AAL5 CRC-32 o AAL-5PDU CRC-32 count (last cell PT=0X1;
Errored PDUs/s maximum 1 error per PDU) for the connection
(PDUss)

AAL5 CRC-3 o AAL-5PDU CRC-32 count (last cell PT=0X1;
Errored PDU Count maximum 1 error per PDU) for the monitored
(PDUs) connection

CLP=0/CLP=1 o Bandwidth with Cell Loss Priority bit set

Cell Bandwidth
(bits/s and cells/s)

to CLP=0/CLP =1 for the monitored connection

CLP=0/CLP=1
Cell Count (cells)

Count of cells with Cell Loss Priority bit set
to CLP=0/CLP =1 for the monitored connection

CLP=0/CLP=1
Ratio

The ratio of cells with Cell Loss Priority bit set
to CLP=0/CLP =1 to the total cell count
(CLP=0 + 1) for the monitored connection

CLP=1 Converted Count
(cells)

Count of the number of cells converted from
CLP=0 to CLP=1 for the monitored connection

CLP=1 Converted Ratio

A ratio of the number of cells received with CLP
converted from 0 to 1 divided by the number of
cells transmitted with CLP=0 for the monitored
connection

CLP=1 Converted
Bandwidth
(bits/s and cells/s)

For the selected connection the bandwidth of
traffic that has been converted from CLP =0 to
CLP=1.

Cell Loss (cells)

Total number of cells lost for the connection

Cell Loss Ratio

A ratio of the number of received cells to the total
number of transmitted cells for the monitored
connection

Lost Cell Bandwidth
(bitsfs and cellls)

The lost cell bandwidth for the monitored
connection

Cell Transfer Delay
(maximum, minimum,
average) (seconds)

The cell transfer delay (CTD) for the monitored
connection

Cell Delay Variation
(seconds)

The larger of the difference between either the
maximum CTD and the average CTD, or the
minimum CTD and the average CTD.
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Peak-to-Peak Cell Delay o The difference between the maximum and
Variation (seconds) minimum CTD for the measurement period.
0.191 Errored Cell Count o Total 0.191 cell error count for the monitored
(cells) connection

0.191 Errored o Total 0.191 errored cell bandwidth for the
Bandwidth monitored connection

(bits/s and cell/s)

PRBS-23 Errored Cell o Total PRBS-23 errored cell count for the

Count (cells) monitored connection

PRBS-23 Errored Cell o Connection bandwidth of PRBS-23 errored cells

Bandwidth (cells/s)

Dynamic Measurements

Transmit Total o Totalmean bandwidth of ATM cells inserted from
Generated Bandwidth cell bus and generated by the internal traffic
(bits/s and cells/s) generator

Transmit ASP Cell o Mean bandwidth of ATM cells transmitted from
Bandwidth internal traffic generator

(bits/s and cellsfs)

InsertedCellBandwidth o Mean bandwidth of ATM cells inserted from the
(bits/s and cellsfs) 155 Mbfs cell bus

Remaining Available o Remaining ATM bandwidth available to internal
Transmit Bandwidth traffic generator

(bits/s and cellsfs)

Receive ATM Cell o Bandwidth of ATM cells received (non-fill)
Bandwidth

(bits/s and cellfs)

Filtered Cell Average o Average bandwidth of cells (ATM or total)
Bandwidth matched by the output filters, averaged over last
(bits/s and cells/s) complete 1 second period)

o |f the output buffer has not overflowed, then this
isequal to the average bandwidth of cells (ATM or
total) placed on the 155 Mb/s cell bus

Connection Average Cell o Selected connection cell bandwidth averaged over
Bandwidth last complete 1 second period
(bitsfs or cellsfs) e Available on up to 8 connections simultaneously

Electrical & Mechanical Specification

Electrical Interface

External Trigger Input Tx

Connector Type: SMB bulkhead receptacle

Input Levels: TTL sink (¥, < =0.8V,
V|H> =ZUV)

Input Impedance: 50 ohm

External Trigger Input Rx

Connector Type: SMB bulkhead receptacle

Input Levels: TTL sink (V;, < =0.8V,
V> =2.0V)

Input Impedance: 50 ohm
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External Trigger Output
Tx

Connector Type: SMB bulkhead receptacle

Output Levels: TTL source (Vg < =0.8V,
VUH> =ZUV)

Output Impedance: 50 ohm

External Trigger Output
Rx

Connector Type: SMB bulkhead receptacle

Output Levels: TTL source (Vg < =0.8V,
Vo> =2.0)

Output Impedance: 50 ohm

Triggers

Nominal Pulse Width e 50ns

Triggers o RX Input Start/Stop Capture

o Select positive or negative edge

VXI Module

Size o 1 slot C-size VXI card

Weight o 2.0 kg nominal

Power Dissipation o 79 Watts (max)

Backplane Connectors e P1,P2

Addressing o Logical and servant addressing

Front Panel LED Indicators

Tx

On: module is configured in insert mode by the
Test System Manager (to insert generated cells to
the cell bus), and cells are being inserted

0ff: module is configured to pass-through mode
by Test System Manager

Rx

On: module is configured in output mode to place
selected received cells onto the 155 Mb/s cell
bus, and at least 1 cell per second is being placed
on the bus

0ff: module is configured to pass-through mode
by Test System Manager

DovL

On: 155 Mb/s cell bus output buffer overflows

QoS

Off: Quality of Service (QoS) does not exceed
specified threshold

On: Quality of Service (QoS) exceeds specified
threshold

Not used in release 1.2

Environmental Operating Conditions

Operating Temperature

0°C to 45°C

Jitter transfer specification maintained over the
range 10°C to 55°C

Storage Temperature

-40°C to 70°C

Humidity

0% to 95% relative humidity from 25°C to 40°C
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Applicable Standards
ATM Cells o ITU-T 1.361 B-ISDN ATM Layer Specification
1995
ATM Forum TM4.0 o Traffic Management Specification Version 4.0
af-tm-0056.000 4/1996
ITU-T 1.356 o B-ISDN ATM Layer Cell Performance 11/1993
ITU-T 1.357 o B-ISDN Semipermanent Connection Availability
8/1996
ITU-T 1.371 o Traffic Control and Congestion Control in B-ISDN
11/1995
ITU-T 1.150 o B-ISDN Asynchronous Transfer Mode
Characteristics 3/1993
ATM Test Cell o ITU-T Recommendation 0.191 — Specifications

of Measuring Equipment — Equipment to Assess
ATM Layer Cell Transfer Performance 12/96

Performance Testing

ATM Forum Performance Testing (Draft
Specification)
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Acronyms VER
AAL-b ATM Adaptation Layer 5 ve
ABR Available Bit Rate vel
ASP Agilent E1607/E1609A ATM Stream Processor VP
ATM Asynchronous Transfer Mode VPl
BSTS Agilent Broadband Series Test System UBR
BW Bandwidth

CLP Cell Loss Priority

CPP Agilent E4209B Cell Protocol Processor

CRC Cyclic Redundancy Check

DOVL Drop Overflow

GFC Generic Cell Rate Algorithm

LED Light Emitting Diode

0AM Operations, Administration and Maintenance

0C-12c  Optical Carrier Level 12 Signal Concatenated

OPT Agilent E6270A 0AM Protocol Tester

PDU Protocol Data Unit

PRBS Pseudo Random Binary Sequence

PTI Payload Type Identifier

PVC Permanent Virtual Circuit

QoS Quality of Service

Rx Receive

SDH Synchronous Digital Hierarchy

SMB Subminiature Type B

SONET Synchronous Optical Network

STM Synchronous Transfer Mode

SVC Switched Virtual Circuit

Tel Tool Command Language

Tk Graphical User Interface Toolkit for Tcl

TGNS Traffic Generator Not Satisfied

Tx Transmit

UNI User Network Interface
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Variable Bit Rate
Virtual Gircuit

Virtual Circuit Identifier
Virtual Path

Virtual Path Identifier

Unspecified Bit Rate
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Agilent Technologies Broadband Series Test System

The Agilent Technologies BSTS is the industry-standard ATM/BISDN test system for R&D engineering, product development, field trials and
QA testing. The latest leading edge, innovative solutions help you lead the fast-packet revolution and reshape tomorrow’s networks. It
offers a wide range of applications:

ATM traffic management and signalling
Packet over SONET/SDH (POS)
switchfrouter interworking and performance
third generation wireless tesing

complete, automated conformance testing

The BSTS is modular to grow with your testing needs. Because we build all BSTS products without shortcuts according to full
specifications, you'll catch problems other test equipment may not detect.

United States:

Agilent Technol ogies

Test and Measurement Call Center
PO. Box 4026

Englewood, CO 80155-4026
1-800-452-4844

Canada:

Agilent Technol ogies Canada Inc.
5150 Spectrum Way

Mississauga, Ontario

L4W 5G1

1-877-894-4414

www.Agilent.com/comms/BSTS

Europe:

Agilent Technologies

European Marketing Organisation
PO. Box 999

1180 AZ Amstelveen

The Netherlands

(31 20) 547-9999

Japan:

Agilent Technologies Japan Ltd.
Measurement Assistance Center
9-1, Takakura-Cho, Hachigji-Shi,
Tokyo 192-8510, Japan

Tel: (81) 426-56-7832

Fax: (81) 426-56-7840

UNIX is a registered trademark in the United States and other countries, licensed

exclusively through X{Open Company Limited.
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Latin America:

Agilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive, Suite #3950
Miami, Florida 33126

U.SA.

Tel: (305) 267-4245

Fax: (305) 267-4286

Asia Pacific:

Agilent Technologies

19/F, Cityplaza One, 1111 King's Road,
Taikoo Shing, Hong Kong, SAR

Tel: (852) 2599-7889

Fax: (852) 2506-9233

Agilent Technologies
Innovating the HP Way

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd
347 Burwood Highway

Forest Hill, Victoria3131
Tel: 1-800-629-485 (Australia)

Fax: (61-3) 9272-0749

Tel: 0-800-738-378 (New Zealand)
Fax: (64-4) 802-6881



