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ASCEND COMMUNICATIONS, INC. END-USER LICENSE AGREEMENT

ASCEND COMMUNICATIONS, INC. IS WILLING TO LICENSE THE ENCLOSED SOFTWARE
AND ACCOMPANYING USER DOCUMENTATION (COLLECTIVELY, THE “PROGRAM") TO
YOU ONLY UPON THE CONDITION THAT YOU ACCEPT ALL OF THE TERMS AND CONDI-
TIONS OF THIS LICENSE AGREEMENT. PLEASE READ THE TERMS AND CONDITIONS OF
THIS LICENSE AGREEMENT CAREFULLY BEFORE OPENING THE PACKAGE(S) OR USING
THE ASCEND SWITCH(ES) CONTAINING THE SOFTWARE, AND BEFORE USING THE
ACCOMPANYING USER DOCUMENTATION. OPENING THE PACKAGE(S) OR USING THE
ASCEND SWITCH(ES) CONTAINING THE PROGRAM WILL INDICATE YOUR ACCEPTANCE
OF THE TERMS OF THIS LICENSE AGREEMENT. IF YOU ARE NOT WILLING TO BE BOUND
BY THE TERMS OF THIS LICENSE AGREEMENT, ASCEND IS UNWILLING TO LICENSE THE
PROGRAM TO YOU, IN WHICH EVENT YOU SHOULD RETURN THE PROGRAM WITHIN
TEN (10) DAYS FROM SHIPMENT TO THE PLACE FROM WHICH IT WAS ACQUIRED, AND
YOUR LICENSE FEE WILL BE REFUNDED. THIS LICENSE AGREEMENT REPRESENTS THE
ENTIRE AGREEMENT CONCERNING THE PROGRAM BETWEEN YOU AND ASCEND, AND
IT SUPERSEDES ANY PRIOR PROPOSAL, REPRESENTATION OR UNDERSTANDING
BETWEEN THE PARTIES.

1. License Grant.Ascend hereby grants to you, and you accept, a non-exclusive, non-transferabl
license to use the computer software, including all patches, error corrections, updates and revisiol
thereto in machine-readable, object code form only (the “Software”), and the accompanying User
Documentation, only as authorized in this License Agreement. The Software may be used only on
single computer owned, leased, or otherwise controlled by you; or in the event of inoperability of tl
computer, on a backup computer selected by you. You agree that you will not pledge, lease, rent,
share your rights under this License Agreement, and that you will not, without Ascend’s prior writte
consent, assign or transfer your rights hereunder. You agree that you may not modify, reverse asst
reverse compile, or otherwise translate the Software or permit a third party to do so. You may mak
copy of the Software and User Documentation for backup purposes. Any such copies of the Softwe
the User Documentation shall include Ascend’s copyright and other proprietary notices. Except as
authorized under this paragraph, no copies of the Program or any portions thereof may be made t
or any person under your authority or control.

2. Ascend’s RightsYou agree that the Software and the User Documentation are proprietary,
confidential products of Ascend or Ascend's licensor protected under US copyright law and you will
your best efforts to maintain their confidentiality. You further acknowledge and agree that all right, t
and interest in and to the Program, including associated intellectual property rights, are and shall re
with Ascend or Ascend's licensor. This License Agreement does not convey to you an interest in 0
the Program, but only a limited right of use revocable in accordance with the terms of this License
Agreement.

3. License FeesrThe license fees paid by you are paid in consideration of the license granted und
this License Agreement.
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4. Term. This License Agreement is effective upon your opening of the package(s) or use of the
switch(es) containing Software and shall continue until terminated. You may terminate this License
Agreement at any time by returning the Program and all copies or portions thereof to Ascend. Asc
may terminate this License Agreement upon the breach by you of any term hereof. Upon such
termination by Ascend, you agree to return to Ascend the Program and all copies or portions there
Termination of this License Agreement shall not prejudice Ascend's rights to damages or any othe
available remedy.

5. Limited Warranty. Ascend warrants, for your benefit alone, for a period of 90 days from the dz
of shipment of the Program by Ascend (the “Warranty Period”) that the program diskettes in which
Software is contained are free from defects in material and workmanship. Ascend further warrants
your benefit alone, that during the Warranty Period the Program shall operate substantially in
accordance with the User Documentation. If during the Warranty Period, a defect in the Program
appears, you may return the Program to the party from which the Program was acquired for either
replacement or, if so elected by such party, refund of amounts paid by you under this License
Agreement. You agree that the foregoing constitutes your sole and exclusive remedy for breach b
Ascend of any warranties made under this Agreement. EXCEPT FOR THE WARRANTIES SET
FORTH ABOVE, THE PROGRAM IS LICENSED “AS I1S”", AND ASCEND DISCLAIMS ANY AND
ALL OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING,
WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE AND ANY WARRANTIES OF NONINFRINGEMENT.

6. Limitation of Liability. Ascend’s cumulative liability to you or any other party for any loss or
damages resulting from any claims, demands, or actions arising out of or relating to this License
Agreement shall not exceed the greater of: (i) ten thousand US dollars ($10,000) or (ii) the total lic
fee paid to Ascend for the use of the Program. In no event shall Ascend be liable for any indirect,
incidental, consequential, special, punitive or exemplary damages or lost profits, even if Ascend he
been advised of the possibility of such damages.

7. Proprietary Rights Indemnification. Ascend shall at its expense defend you against and,
subject to the limitations set forth elsewhere herein, pay all costs and damages made in settlemer
awarded against you resulting from a claim that the Program as supplied by Ascend infringes a Ut
States copyright or a United States patent, or misappropriates a United States trade secret, provid
you: (a) provide prompt written notice of any such claim, (b) allow Ascend to direct the defense an
settlement of the claim, and (c) provide Ascend with the authority, information, and assistance that
Ascend deems reasonably necessary for the defense and settlement of the claim. You shall not cc
to any judgment or decree or do any other act in compromise of any such claim without first obtain
Ascend’s written consent. In any action based on such a claim, Ascend may, at its sole option, eithe
obtain for you the right to continue using the Program, (2) replace or modify the Program to avoid
claim, or (3) if neither (1) nor (2) can reasonably be effected by Ascend, terminate the license grar
hereunder and give you a prorata refund of the license fee paid for such Program, calculated on the
of straight-line depreciation over a five-year useful life. Notwithstanding the preceding sentence,
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Ascend will have no liability for any infringement or misappropriation claim of any kind if such claim
based on: (i) the use of other than the current unaltered release of the Program and Ascend has pi
or offers to provide such release to you for its then current license fee, or (ii) use or combination o
Program with programs or data not supplied or approved by Ascend to the extent such use or
combination caused the claim.

8. Export Control. You agree not to export or disclose to anyone except a United States national
portion of the Program supplied by Ascend without first obtaining the required permits or licenses t
so from the US Office of Export Administration, and any other appropriate government agency.

9. Governing Law.This License Agreement shall be construed and governed in accordance with
laws and under the jurisdiction of the Commonwealth of Massachusetts, USA. Any dispute arising
of this Agreement shall be referred to an arbitration proceeding in Boston, Massachusetts, USA b
American Arbitration Association.

10. Miscellaneouslf any action is brought by either party to this License Agreement against the otl
party regarding the subject matter hereof, the prevailing party shall be entitled to recover, in additic
any other relief granted, reasonable attorneys’ fees and expenses of arbitration. Should any term
License Agreement be declared void or unenforceable by any court of competent jurisdiction, suct
declaration shall have no effect on the remaining terms hereof. The failure of either party to enforce
rights granted hereunder or to take action against the other party in the event of any breach hereu
shall not be deemed a waiver by that party as to subsequent enforcement of rights or subsequent
in the event of future breaches.
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About This Guide

The ATM Flow-Control Processor User’'s Guigeovides both a technical overview of
how Ascend implements ATM traffic management using the ATM Flow-Control

Processor, and step-by-step instructions for configuring the ATM Flow-Control
Processor.

What You Need to Know

The ATM Flow-Control Processor User’s Guideintended for Ascend network
administrators responsible for configuring the CBX 500. Readers should have a

working knowledge of ATM traffic management and be familiar with CascadeView
network management software.
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How to Use This Guide

The ATM Flow-Control Processor User’'s Guidkeorganized as follows:

Read To Learn About...

Chapter 1 How Ascend implements ATM traffic management.

Chapter 2 How the ATM Flow-Control Processor operates.

Chapter 3 How to configure the ATM Flow-Control Processor.

Appendix A The Minimum Cell Rate (MCR) parameter values for the
Virtual Channels (VCs) subject to ATM flow control. The
default MCR parameter values for each 1/0 module are
also included.

Related Documentation

Use the following manuals with t#eTM Flow-Control Processor User’s Guide

« CBX 500 Hardware Installation Guide
(Product Code: 80011)

» Network Configuration Guide for CBX 500
(Product Code: 80049)

» Diagnostic and Troubleshooting Guide for CBX 500
(Product Code: 80050)

* Network Management Station Installation Guide
(Product Code: 80014)

* Networking Services Technology Overview
(Product Code: 80001)

* ATM Forum’s Traffic Management Specificatiowersion 4.0

ATM Flow-Control Processor User’s Guide
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Conventions

The ATM Flow-Control Processor User’s Guidses the following conventions to
emphasize certain information, such as user input, screen options and output, anc
menu selections. For example:

Convention Indicates Example

Menul[l Option Select an option from the ~ CascadeView] Logon
menu.

Blue border Notes and warnings. See examples below.

surrounding text

Italics Filenames, directories, book Network Configuration
titles, new terms, and Guide for CBX 500

emphasized text.

Provides helpful suggestions or reference to materials not contained in
this guide.

>

f | Warns the reader to proceed carefully in order to avoid equipment |

damage or personal harm.

ATM Flow-Control Processor User’s Guide




Int roduction

Asyndironous Transfer ModeATM) is intended to symrt a wide rarge of advanced
high-speed data applicationsATM removes the barriers between local and wide-aree
networksby providing seamless interonection fa LAN interworking. ATM also
removes ddatrangmission speed asanissueand providedlexible
bandwidthen-demand.

The cortrol of ATM netwak traffic is rdated tothe néwork’s ablity to:
e Meet Quality of Service (QoS)objectives for network applications

* Protect thenetwork and the end-systems frorongestion therdoy acheving
network performance objectves

* Promote #icient useof network resurces

This chapter introdices the compaentsand archiecture of ATM traffic management.
It is notintended to be an exhdive overview of ATM traffic managemenR€er to
the Networking ServicesTechnology Overvew andthe ATM Forurmis Traffic
Management Sgedfication, Version 4.0, for detded iformaton aboutATM and
ATM traffic management.
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ATM Service A rchitecture

The ATM services povidedat the ATM layer of the OSI Refererce Modd include the
following:

Constant Bit Rate (CBR) — The CBR service is used by connections that request
static anount of bandwidth that is aatinuously available during the canection. This
amount of bamwidth is characterizelly a Peak Cell Rate (PCRalue. Oncehte
conrection is establshed the negotiated Quality of Service (QoS objectve is assured

to all cells. CBR sefice sypports real-time applicationsych asvoice aml video that
require tightly constrained delay variation.

Variable Bit Rate-Real Time (VMBR-rt) — VBR-rt supjrts real-time aplications,
sud asvoice and video, that require low cell delayvariation betweenrelpoints.
VBR-rt connectiosuse PCR, Sustainable CBlate (SCR), and Maximum Burst Size
(MBS) values.

Variable Bit Rate Non-RealTime (VBR-nrt) — VBR-nrt supports he packagig
for transfer of longbursty data streamever a pre-estdished ATM connection. his
serviceis aso used forshot, bursty data such asLAN traffic. Customer Premise
Equipmert (CPE) probcols adjusfor any delay or bss VBR-nrt connections use
PCR, SCRand MBS values.

Unspecfied Bit Rate (UBR) — UBR supports non-reatime applications tat do not
require tightly constrained delayariation, such asfile transfers ad electonic mail.
UBR doesnot specify traffic-relatedservice glarantees.

Available Bit Rate (ABR) — ABR usesa flow-contmol mechaiism that spports
several ypes of feedback tooatrol the ource rate of trific in response tolanging
ATM layer transfer characteristicshi® feedback is caveyed to he ource through
specific control cells called Resource Management (RM) cells. On the establishment
of an ABR canection, the end-system spiges to the netork both a maximum
required bandwidth and a minimum usable bandwidth, as designaRdR and
Minimum CellRate (MCR values.

Refer to Chapter 2 for information abaut the specific ATM serviceclasses supported
by the ATM Flow-Control Proceser.

ATM Flow-Control Processor User's Guide
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ATM Flow Control

Early ATM implementations used open-loop flow control, where source nodes
initiated a specified amount of traffic onto the network in a specified time interval.
This technique relieved ATM sources of complex flow control, but pushed the
congestion problems onto the network.

In contrast, the closed-loop or feedback method of flow control shifts flow control

responsibility to the source of the traffic, thereby pushing congestion managemen
the source of the traffic as well. Feedback from the network allows the source to ad
cell transmission rates to a level at which users have assurance that data is not lo

The ABR service class uses Binary or Explicit Rate (ER) control. ABR traffic can u
bandwidth that is allocated for higher-priority traffic, but is currently not in use. The
Resource Management (RM) cell provides a feedback mechanism for the network
notify the source that it must adjust cell transmission rates to avoid congestion and
loss.

The goal of ABR is to provide source-to-destination flow control using in-band
control mechanisms that use RM cells to distribute flow and congestion informatio
throughout the network. Switches monitor their state of congestion and send RM c
back towards the source requesting an increase or decrease in the data rate so a:
maximize data throughput with a minimum amount of congestion.

ATM Traffic Parameters and Descriptors

When you create either a Permanent Virtual Circuit (PVC) or a point-to-multipoint
circuit, you can select one of several ATM traffic descriptors. ATM traffic descriptor
specify which traffic parameters are used for traffic control. Traffic descriptors also
determine the number and type of cells that are admitted into a congested queue,
whether or not high-priority cells are tagged as low-priority cells when traffic excee
the traffic parameter thresholds.

ATM traffic descriptors are as follows:

Peak Cell Rate (PCR)}— The PCR is the maximum allowed cell transmission rate
(expressed in cells per second). It defines the shortest time period between cells, ar
provides the highest guarantee that all network performance objectives (based on ¢
loss ratio) are met.

ATM Flow-Control Processor User’s Guide




ATM Traffic Parameters and Descriptors

Sustainable Cell Rate (SCR}— The SCR is the maximum average cell transmissiol
rate allowed on a given circuit for the duration of that circuit. It allows the network 1
allocate sufficient resources to guarantee that all network performance objectives
met. This parameter applies only to VBR traffic; it does not apply to CBR or UBR
traffic.

Maximum Burst Size (MBS) — The MBS is the maximum number of cells that can
be received at the PCR. If the burst is larger than anticipated, the additional cells a
either tagged or dropped if the Usage Parameter Control (UPC) is enabled for tha
circuit.

Minimum Cell Rate (MCR) — The MCR is the rate at which the source switch is
always allowed to send data.

CLP=0 — Specifies the high-priority cell stream (cells whose Cell Loss Priority bit i
set to 0).

CLP=1 — Specifies the low-priority cell stream (cells whose Cell Loss Priority bit i
setto 1).

CLP=0+1 — Specifies the aggregate cell stream (cells whose Cell Loss Priority bit
set to either O or 1).

Tagging — Tagging refers to the method of identifying a high-priority cell (CLP=0)
as a low-priority cell (CLP=1), as opposed to simply dropping the cells from the ce
stream when the CLP=0 cell stream is non-conforming.

Best Effort — Sets a “Best Effort” bit in the cell header. The network attempts to
deliver traffic that exceeds the limits of the traffic contract. However, there are no
guarantees that traffic will be delivered.

Refer to theNetwork Configuration Guide for CBX 5@@r detailed information on
ATM traffic descriptors.

ATM Flow-Control Processor User’s Guide
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ATM Traffic Management Functions

ATM networks can implement one or more fific managemenfunctions b meet
QoS objectves of ompliant cannectionsFor detailed informationmthevarious
ATM traffic managementuncions, refeto the ATM Forunis Traffic Management
Fecfication, Versim 4.0.

Traffic managyement Einctions include:

Connection Admission Control (CAC) — The CAC function performs carection
admission ontrol for all ATM service classes. Basen the GQ\C function, a
conrection request is accepted only when sufficient network resources areavailable at
ead succesye netvork elemat to establib the connection throuly the netvork
based o the canections service caiery, traffic contractand @S objecives. Refer
to theNetwork Cafiguration Guide for CBX500 for more information on the CAC.

Usage ParameteControl (UPC) — UPC is déned as the set of aotis t&enby the
network to monitor and control tfac. Its main prpose is toprotect netvork
resources from malicious as well as unintamdl misbelvior that ould affect the
QoS objectves of other alregdestablished amections.

Traffic Shaping— Traffic shapirg modifies the teffic characteristics ofa stream of
cellsto achieve ketter network efficiercy, while meeting all QoSobjedives. Refer to
“Traffic Shapng” on page 2-13for mare information on taffic shapng.

Explicit Forward Congestion Indication (EFCI) — A near ongested orangested
network element can set the EFCI inacell header to notify tke destination end-system
of this condition. The destination end-system can then impletnaepiotocol o lower
the cell rateof the conrection during congestion.

Resouce Managemenhusing Virtual Path Connections (VPC$ — You can
corfigure VPCs ¢ do tre foll owing:

» Separate grops of virtual @nnections aacording to ATM service clases

* Indicate cangestion in the network by distributing a single mesage for all Virtual
Channel Canectiors (VCCs) comprisig a VPC

» Enable the UPC mech&m to be goplied to all the trdfic for a netvork
conrection

ATM Flow-Control Processor User’s Guide
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Early Packet Discard (EPD)— Whena netvork element medsto discardcells, it
canbe more Hective o discard at the pa&et level rather tha at the cell bvel. The
network detects thgpadet boundariesby examining the Service Data Unit (SDU)
typein the ATM cell heade Referto “ATM Flow-Control Discard Mechanisms” on
page 216 for more inbrmation on EPD.

Selective Cell Discarding — A congestedetwork element ca discard cells that
either belog to a on-compliant ATM connectionor cellswhose CLP bit is settl.
Refer to“ATM Flow-Control Discard Mechanisms” on page 2-16 for more
information on Seleote Discard (CLPL

Available Bit Rate (ABR) Flow Control — In the ABR sevice class, the source
end-system adjusts its rate of transmissiasedn changingietwork conditions,
sud asavailable bandwidt, impending congestip ard various degreesof
congestio. This feelback is coveyed to the source ehsystem hrough spedic
control cels called Resurce Maregement (RM) cells.

The ABR service pwvides rapid access to used nework bandwidth atup to Peak
Cell Rate (PCRwhenrever network bandwidth isavailable With ABR, user data cells
must fave CLP=0 However, RM cells can Bve CLP=1. Since the Cell Loss Ratio
(CLR) objecives fa ABR include anly cells with CLP=0, the natork can selecvely
discard RM cells marked CLP=1.

> The CBX 500 marks Cascade Communications Resource Management

(CCRM) cells as CLP=0. Backward Congestion Message (BCM) cells are
marked as CLP=1. Refer to Chapter 2 for more information on CCRM and
BCM cells.

Refer to theATM Forum's Traffic Management Spefication, Version 40, for a
complete descriptn of ATM traffic management.
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Implementing ATM
Flow Control

Ascend’s ATM Flow-Control Processor supports ATM traffic management through
binary, hop-by-hop, closed-loop flow-control algorithms that shift network congestic
to the edge of the network. In addition, Ascend uses several per-Virtual Circuit (V(
cell/packet queuing and discarding mechanisms for additional network congestion
control.

Based on the ATM Forum'sraffic Management Specificatioversion 4.0, Ascend’s
ATM Flow-Control Processor delivers a fair, deterministic service for bursty ATM
traffic, including:

Dynamically adjusting the Allowable Cell Rate (ACR) in response to Resource
Management (RM) cell feedback

Reducing congestion in the network by adjusting the data rate at which a VC
sends cells

Fair resource allocation based on the Minimum Cell Rate (MCR)

Per VC-queuing

ATM Flow-Control Processor User’s Guide
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Supported ATM Service Classes

The ATM Flow-Control Processor supports three ATM service classes:

Enhanced Unspecified Bit Rate (UBR+) Class- The ATM Flow-Control Processor
provides a UBR+ service for the UBR Quality of Service (QoS) class by applying:

e Closed-loop flow control
* Dynamic cell rate adjustment
e Minimum Cell Rate (MCR) guarantee

The MCR is set at the minimum rate of the ATM Flow-Control Processor. The
Allowable Cell Rate (ACR) is adjusted by the Rate Increase Factor (RIF) and the
Rate Decrease Factor (RDF). Both the RIF and the RDF are configurable through
CascadeView. Refer tirate Decrease Factor (RDF) and Rate Increase Factor (RIF
on page 2-1%or more information about configuring the RDF and RIF.

Available Bit Rate (ABR) Class— The MCR is configured during circuit admission.
The ACR is adjusted by the RDF and RIF. The RDF and RIF can be configured in
proportion to the MCR. Refer t&Rate Decrease Factor (RDF) and Rate Increase

Factor (RIF)” on page 2-1far more information about configuring the RDF and RIF.

Variable Bit Rate-Non-Real Time (VBR-nrt) Class— The ATM Flow-Control
Processor can manage the VBR-nrt QoS class. VBR-nrt is selectable through
CascadeView. The Sustainable Cell Rate (SCR) is configured during circuit
admission. The SCR is used in the same way as the MCR during ACR adjustmen
The ACR is adjusted by the RIF and RDF. The RIF and RDF can be configured ir
proportion to the SCR. Refer tBate Decrease Factor (RDF) and Rate Increase
Factor (RIF)” on page 2-1far more information about configuring the RDF and RIF

For information about other types of ATM service classes, reféitd Service
Architecture” on page 1:2
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ATM Flow-Cont rol Processor A rchitecture

The ATM Flow-Control Piocessor pvides pe-VC queuing ard supports the
CBX 500 quad-planéuffer architectureFigure 2-1showsthe ATM Flow-Control
Processooutput buffers relaive t the CBX 500quad-plane outpuiuffers.

CBX 500 I/0 Module

CBR

|
| VBR-rt

ATM Flow-Cont rol Processor
Switching Subsystem

Planes

Processor
- ﬂ
- [en

Per-VC Queuing

VBR-nrt

ABR/UBR

Figure 2-1. CBX 500 Queues ad the ATM Fl ow-Control Processor

Cells entemg the CBX 500 switching faric are queed basedmtheir QoS class. The
cells arehkendequeud from the CBX 5@ switching fabric and queud at the

ATM Flow-Control Processor queues. Note thatAf®é Flow-Control Processor
only queues non-redtime QoS VCs.

Cells ae queued and dequeedbased o the canfigured rate for taVC. Each VC is
subjectto discard memanisms. Cellentering theoutput CBX 500 quad-plane queues
are stedulal based o the Comection Admission Catrol (CAC) scheluling
algorithm. Refer to thé\etwork Cafiguration Guide for CBX500 for more
information abouthe CAC.
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Closed-Loop Flow Control

Ascend’s closed-loop flow-control architecture is based on hop-by-hop control loo
with binary feedback. The hop-by-hop control loops push congestion at internal no
to switches at the edge of the network, thereby providing more efficient use of
network bandwidth. In addition, with less network congestion at internal nodes, the
is increased network throughput.

The ATM Flow-Control Processor supports three, closed-loop flow-control
mechanisms:

Cascade Communications Resource Management (CCRM) Cells CCRM cells
are a subset of the ATM ForunAg M Traffic Management Specificatioversion 4.0,
ABR RM cells. The Protocol ID field in each RM cell is defined as the CCRM ID,
indicating that it is a Cascade cell. The default value for the CCRM ID is 6. You ca
change the Protocol ID in the event that another switch vendor is using the default
value for their proprietary loops. Refer‘tetting Flow-Control Processor Attributes”
on page 3-Zor information about provisioning CCRM cells.

Backward Congestion Message (BCM) Cells- BCM cells provide for
interoperability with other manufacturers’ ATM switches. The Protocol ID field in
each BCM cell is defined as the BCM ID. The default value for the BCM ID is 5. Ya
can change the Protocol ID in the event that another switch vendor is using the de
value for their proprietary loops. Refer‘teetting Flow-Control Processor Attributes”
on page 3-Zor information about provisioning BCM cells.

> Because the CBX 500 communicates with either CCRM or BCM cells for

hop-by-hop control loops, both CCRM and BCM cells can be configured
within a single network, allowing conversion between one closed-loop,
flow-control algorithm to another.

Available Bit Rate (ABR) RM Cells— The ATM Flow-Control Processor marks
ABR RM cells with binary notification as defined in the ATM Foruffraffic
Management Specificatiphersion 4.0. The Protocol ID for an ABR RM cell is 1.
The ATM Flow-Control Processor identifies any RM cell with a Protocol ID of 1 as a
ABR RM cell.
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You can configure any port on an I/O module to generate:
* CCRM cells

« BCMcells

* No RM-type cells

This allows for different closed-loop, flow-control algorithms to be implemented on
the same I/O module.

> Because RM cells are generated in the backward direction, the type of
RM cells generated depends on the configuration of the logical port
through which they are transmitted.

In general, RM-type cells can be generated at 30 to 250 millisecond (ms) intervals
VC. The default value for this parameter is 100 ms. Ref&dting Flow-Control
Processor Attributes” on page Jdt information.

Table 2-1shows an example of the minimum RM cell intervals and the number of
supported VCs.

Table 2-1.  Minimum RM Cell Intervals

Minimum Maximum
RM Cell Interval Supported VCs
100 ms 12K
50 ms 6K
30 ms 4K

Figure 2-2 on page 2-€hows hop-by-hop, closed-loop flow control between four
CBX 500 switches. The flow-control loops are shown as solid lines. The data paths
shown as dotted lines.
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r-- USER1 o USER 2 |<<} -

= SWITCH1[ -~ > | sWITCH2 | - - - = | SWITCH3 | - - - | SWITCH 4 p

] ) E
(3 ) (4]

= Flow Control Loops

Data Path

o End-to-End User Control Loops

End-to-end user flow-control loops are “outer” loops. The switches do not

change their cell rates in response to this flow-control loop. Rather, they mark

the Congestion Indication (CI) and No Increase (NI) bits based on the local
congestion state, as defined in the ATM Forum’s Traffic Management Specification,
Version 4.0.

e Different Logical Port Types on the same 1/O Module

The ATM Flow-Control Processor supports different types of flow-control loops on
the same I/O module. USER 1 has a User-Network Interface (UNI) connection.
SWITCH 2 has a trunk connection to a different port on the same I/O module in
SWITCH 1. Enabling and disabling of loop control is provisioned per port.

e Switches without Flow-Control Loops

SWITCH 2 does not generate or terminate flow-control loops to the other switches.
SWITCH 2 generates a forward notification of congestion to SWITCH 3. When
SWITCH 2 marks EFCI in the data cells, SWITCH 3 can be configured to include
EFCI natification in the decision of the backward notification to SWITCH 1.

o Rate Control at the Output Switch

SWITCH 4's cell rate fills the available bandwidth and is adjusted based on local
congestion. The flow-control loop between SWITCH 4 and USER 2 can be configured
as either BCM or CCRM termination. If configured as BCM, SWITCH 4 will adjust rates
according to the port congestion. If configured as CCRM, SWITCH 4 will perform traffic
shaping to the ICR of each VC.

Figure 2-2. Closed-Loop Flow Control
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Note that Explicit Forward Congestion Indication (EFCI) marking can be configure
on a CBX 500 switch through CascadeView. Refébtefining Logical Port
Parameters” on page 3-fdr information.

CCRM Closed-Loop Flow Control

Ascend’s closed-loop, flow-control architecture can use CCRM cells to notify
CBX 500 switches of network congestidtigure 2-3shows an example of CCRM
closed-loop flow control between two CBX 500 switches.

Data Flow
CBX 500 SWITCH CBX 500 SWITCH
CBX 500 CBX 500 CBX 500 CBX 500
1/0 Module 1/0 Module Trunk Line 1/0 Module 1/0 Module
ATM FCP ATM FCP
N
~
~  Feedback Flow
Configured to terminate Configured to generate
CCRM cells on the Lport CCRM cells on the Lport

Figure 2-3. CCRM Closed-Loop Flow Control

Generating CCRM Cells
When a CCRM cell is generated:

1. The Direction (DIR) and Backward Indicator (BI) bits are set, indicating that th
is a switch-generated backward RM cell.

2. The Congestion Indication (Cl) and No Increase (NI) bits are set according to
current congestion status of the VC.
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The destination ATM switch periodically sends backward binary notification throug
CCRM cells to the source ATM switch, indicating the state of the destination ATM
switch’s queue for a VC. The binary notification is reflected in the Cl and NI bits of
the CCRM cell. The CCRM cell indicates a cell rate increase, decrease, or no cha
The source ATM switch then responds by adjusting the cell rate accordingly for th
VC and terminates the CCRM cell.

BCM Closed-Loop Flow Control

The CBX 500 utilizes a BCM closed-loop, flow-control algorithm to interoperate wit
other manufacturers’ ATM switches. Unlike CCRM cells, BCM cells only indicate
cell rate decreases. BCM cells are sent on periodic intervals only when congestiol
exists.

During the RM cell generation interval, the Allowed Cell Rate (ACR) for a VC is
increased if:

« A BCM cellis not received over the previous RM cell interval.
* The port is not congested.

Figure 2-4shows an example of BCM closed-loop flow-control between two
CBX 500 switches.

Data Flow

CBX 500 SWITCH CBX 500 SWITCH

CBX 500
1/0 Module

CBX 500
1/0 Module

CBX 500
1/0 Module

CBX 500
1/0 Module

Trunk Line

ATM FCP ATM FCP

N
~
~
~ Ffidback Flow
Configured to terminate Configured to generate
BCM cells on the Lport BCM cells on the Lport

Figure 2-4. BCM Closed-Loop Flow Control
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You can configure an output UNI logical port to allow ATM Flow-Control
Processor-managed VCs going through that logical port to increase their cell rates
This enables the logical port to use all available non-real time bandwidth. This is d
by setting the RM termination type on that logical port to BCM, as shown in

Figure 2-5
Data Flow
|
CBX 500 SWITCH |
CBX 500 CBX 500 |
1/0 Module 1/0 Module :
CPE
UNI
ATM FCP |
I
I *

1

Configured to terminate Output Port

BCM cells on the Lport

Figure 2-5. Output UNI Logical Port RM Termination

Because the logical port does not receive any BCM cells from the UNI, the ACR o
the VCs keeps increasing until the logical port becomes congested. The ACR will
increase fairly, corresponding to the RIF and PCR values of the VCs. Refer to
“Defining Logical Port Parameters” on page 3féf.information on setting the RM
termination type.

Generating BCM Cells

You can configure any port on an I/O module to generate BCM cells. If you select
BCM generation option when configuring the ATM Flow-Control Processor, BCM
cells are generated when the port is congested. Refabte 2-1 on page 246r the

RM cell intervals and the number of supported VCs. Refegatting Flow-Control
Processor Attributes” on page Jet information on configuring the BCM generation
option.
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Terminating CCRM and BCM Cells

When the CBX 500 terminates either a CCRM or BCM cell, the CBX 500 makes a
decision on whether or not to increase or decrease the ACR. This decision is base
upon one or more of the following:

e The local port congestion state
* The current ACR being above the fair bandwidth for the VC

e The Congestion Indicator (Cl) and No Increase (NI) state in the RM cell (if the
port is configured for CCRM termination)

* If no BCM cells were received within the RM generation interval (if the port is
configured for BCM termination)

* If BCM cells are received (if the port is configured for BCM termination)

If BCM cells are received, but the port is not configured for BCM termination, the
BCM cells are forwarded.

The fair bandwidth for a VC is the proportional allocation of the total bandwidth for
managed (non-real time) circuits, based on the MCR of the VC relative to all of the
managed VCs. The total, non-real time bandwidth is the total port bandwidth, less
bandwidth allocated to unmanaged (real-time) circuits.

Note that the ATM Flow-Control Processor can increase the ACR well beyond its f
bandwidth. Once other circuits attempt to use that bandwidth, hence causing a
congestion condition, the ATM Flow-Control Processor will throttle back the ACR
towards the fair bandwidth for the circuit until the congestion condition is removed

ABR RM Closed-Loop Flow Control

ABR RM closed-loop flow control is an additional flow-control loop for switches tha
generate ABR RM cells. Because the ABR RM flow-control loop is an end-to-end
loop, the CBX 500 does not generate or terminate ABR RM cells. Instead, the
ATM Flow-Control Processor marks the Cl and NI bits in the ABR RM cell based ¢
the local ATM Flow-Control Processor congestion state. The ATM Flow-Control
Processor then forwards the ABR RM cells through the network.
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Cell Rate Adjustment

When a VC initially becomes active, its Allowable Cell Rate (ACR) is set to its Initic
Cell Rate (ICR). The ICR for a VC is determined by its:

» Peak Cell Rate (PCR)
e Minimum Cell Rate (MCR)
* ICR Constant

ICR Constant

The ICR Constant is configurable through CascadeView. The default value is 8.
The following formula shows how to calculate the ICR Constant:

ICR = MCR + PCR-MCR
2ICR CONSTANT

Refer to“Setting Flow-Control Processor Attributes” on page f&2information on
configuring the ICR Constant.

Idle VC Factor

The specified number of RM intervals for a VC to go idle is configurable through
CascadeView. This is called the Idle VC Factor. The default value for the Idle VC
Factor is 8. Refer ttSetting Flow-Control Processor Attributes” on page fé2
information about configuring the Idle VC Factor.

> If no cells are received for a specified number of RM cell intervals, the VC
is marked “idle,” and the ACR is set to the ICR. RM cells are not
generated for idle VCs.
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Rate Decrease Factor (RDF) and Rate Increase Factor (RIF)

The cell rate of a VC is decreased according to the following formula:

ACR = ACR - (RDF x ACR)

Where: 1/32768 < _RDF<_1
The ACR is lower-bounded by the MCR.

The rate of a VC is increased according to the following formula:
ACR = ACR + (RIF x PCR)

Where: 1/32768< _RIF<_1

The ACR is upper-bounded by the PCR.

The RDF and the RIF values are configurable through CascadeView. R&feit¢o
Profile Tables” on page 2-1&hd“Downloading Buffer Threshold and Rate Profile
Tables” on page 3-for information on configuring RDF and RIF values.

Table 2-2lists the minimum allocated MCR for ABR and UBR circuits.

Table 2-2.  Cell Scheduling

Max. Port Max. Number of | Min. Allocated
Port Cell Rate Circuits MCR
Bandwidth (cells/sec) | (connections/port) (cells/sec)
0OC12 1412830 16K 88
OC3 353207 4K 88
DS3 96000 2K 48
E3 8000 2K 40
DS1 3622 2K 1.8
El 4528 2K 24
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Rate Profile Tables

You can bad tvo rate prdile tables into te ATM Flow-Control Piocesso. TheATM
Flow-Control Proceser uses hese tables to deterna the Rate Increase Eoqent
(RIE) and the Rate Decrease panent (RDE) far each VC on a parfThese, in tun,
are used tcomput the RIF ad the RDF. Ead table onsistsof 256 entries. Refer to
“Downloading Buffer Threslold and Rate Pofile Tables” on pge 3-7 for information
on downloading the thles usig Cascad#iew.

The following define the RIE and RDE:

Rate Increase Exponent (RIE— The RE isaprovisionable value that is the
negative exponert for the RIF calelation (RIF=2R'E). For example, a RIE of 3
translatesd a RIF of /8. The RIE must be leghan 16.

Rate Decease Exponent (RDE) —The RDE is a pvisionablevalue hat is the
negative exponert for the RDF calculatin (RDF=2RPH). For example,avalue d 3
translatesd a RDF of 1/8. The RDE mustltess than 16.

The RIF anl RDF value for ay VC is obtained from indxing the correspading rate
prdfile tablewith the VCs MCR classThe MCR (SCR for VBR-nrt VCs) ofrg VC
is magped to one of 256 MCR classesNate that MCR clas8 isreseved for UBR
VCs. Refe to Appendix A “MCR ClassParameters,” for information about MCR
class mappingper I/0O module.

Traffic Shaping

You can caofigure theATM Flow-Control Processor to perform ffig shapng for
ATM Flow-Contrd Processo-managead VCs by turning off the control loops fa these
VCs. For any direction of data fiw, you can:

1. Configure the RM cell generation of afigutlogical ports bhe VC passes through
to “no loop.” Refer o “Defining Lodcal PortParametes” on page 3-2for
information.

2. Configure al output Iagjical portsthe VC passeditough to terminate CCRM
cels. Referto “Defining Logical PortParameters” n page 3-2%or information.

VCs aeshapd at ther Initial Cell Rate (ICR). Refer tdCR Constant” on page 2t1
for a descriptiorof the ICR ConstanBecause conti loops aredisabled, theACR
will stay at the ICR. Note that there isi0 guarantee of ICR it is overbaked.
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ATM Flow-Cont rol Processor Queues

The ATM Flow-Control Processor providesrpéC queueing. PeVC queuing
provides indeperdentbuffer allocatian to each VC, theitgy isolating congestion on
one VC fromother VCs Eat pa-VC queue haswo corfigurable thresholds:

* Local mngestion thrdld
+ Local discad threshold

The congestion andliscard thresblds for aspecfic VC are dtainedby indexing the
congestia ard discard tables with the MCR class bétVC. The MQR class 6 the
VC is obtained from its MCRRefer toAppendix A “MCR ClassParameters,” for
information dout MCR classes.

> MCR class 0 is reserved for UBR VCs.

The congestion andliscard thresbld tables are cofigurable throug Cascadeiew.
Refer to“D ownloading Buifer Threslold and Rate Rifile Tables” o page 37 for
information.

In addition to the local thréslds, eab port an an I/Omodule is assigreone:
* Globa congestion threshold

* Global discard treshold

* Global CLR+1 threshold

All of the abovethredolds are cafigurable throwgh CascadéView. Refer ta'Defining
Logical PortParameters” n page 3-2L for information.

Both local and global threholds are ued for congestion notfication and disarding. A
VC is considerd congesta only if its queue is alwve the local mngestion threpld,
and theglobal quese lengthon the port is alove the global congesii threshold.

Similarly, a VC anters a discad state only if the VC que length iggreater tha the
VC discard threshold, anddlport queue length is greatendn tre global discard
threshold.
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Figure 2-6shows the five ATM Flow-Control Processor buffer thresholds.

Global Thresholds

@ GlobalCLPO+1 — | — — — — —

@ Global Discard — | — — — — —
(CLP1 or Early Packet Discard)

@ Global Congestion — | — —— — —— —

Per circuit buffer allocations
based on the Minimum Cell
Rate (MCR)

Q Local Discard — T
(CLP1 or Early Packet Discard)

@ Local Congestion - +

Port Buffers

Figure 2-6. ATM Flow-Control Processor Buffers

The difference between the EPD and CLPO+1 threshold allows the VCs to continu
gueue cells due to the EPD state. When the EPD threshold is exceeded, cells are
gueued on the current packet, and the next packet is discarded for the same VC.

The CLPO+1 threshold enables you to reserve buffers before the maximum buffer
capacity is reached. It is recommend that you reserve a sufficient number of buffer
allow idle circuits to get access to buffers. Idle circuits are those that have tempora
stopped sending traffic.
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ATM Flow-Control Discard Mechanisms
The ATM Flow-Control Processor supports three mechanisms for discarding cells:

Early Packet Discard (EPD)— The ATM Flow-Control Processor performs EPD for
UBR, ABR, and VBR-nrt VCs. If a cell causes the queue for a VC to exceed the
discard thresholds, the VC enters the EPD state. The cells in the current packet of
VC are admitted to the queue. However, when the end of the current packet is
detected, all of the cells in the next packet are discarded for that VC.

Selective Discard (CLP1)— Selective CLP1 discard can be provisioned for UBR,
ABR, and VBR-nrt VCs. If the current cell causes the queue for a VC to exceed th
discard thresholds, and the cell has CLP set to 1, the cell is discarded. Note that E
is not performed in this case.

Partial Packet Discard (PPD)— If the global CLPO+1 threshold for a port is
reached, PPD is performed for circuits that are configured for EPD. Unlike EPD,
however, all of the remaining cells in the current packet are discarded. Note that tt
EOF cell is discarded as well. This results in the loss of the next packet even if the
packet is transmitted.

Multicast Cells

All Multicast cells are placed into a single queue. There is one queue per I/O mod
Multicast cells are discarded when the ATM Flow-Control Processor multicast que
length reaches a certain threshold. You can configure this threshold for each insta
I/0 module. Refer t6éSetting Flow-Control Processor Attributes” on page o2
information.

Multicast cells are dequeued at the assigned Multicast cells shaping rate. This rat
configurable using CascadeView. Refef $@tting Flow-Control Processor
Attributes” on page 3-for information.

ATM Flow-Control Processor User’s Guide




Statistics "
ASCEND

Statistics
The ATM Flow-Control Processor keeps track of the following statistics:

e Per-vVC

— The number of transmitted cells with CLP=0 discarded due to per-VC quel
discards.

— The number of transmitted cells with CLP=1 discarded due to per-VC quel
discards.

e Per-Logical Port

— The number of transmitted multicast cells with CLP0O+1 discarded due to
transmit buffer threshold limits.

— The number of all received RM cells per port, including BCM, CCRM, and
ABR RM cells. Note that RM cells with a CRC error are not counted.

Refer to“Displaying Logical Port Summary Statistics” on page 3aB8“Displaying
Circuit Summary Statistics” on page 3-fof information about specific
ATM Flow-Control Processor statistics fields.
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Configuring the
Flow-Control Processor

This chaptedescribes bw to corfigure theATM Flow-Control Processo

Before You Begin

Beforeyou kegin to wnfigure theATM Flow-Control Process, verify you have
completed the fotiwing:

g The CBX500 switchhardware is up and ruiing. Refe to theCBX 500
Hardware Instalbtion Guidefor instuctions.

g The Cascadéiew SPARCstatian is properly comected to te CBX 500
switch. Referto the CBX 500 Hadware Installation Guie for instuctions.

g The Cascadéiew software is g ard running on the Cascad¥iew
SPARCstation and gu are logged in. Thestructions m this chater
assune thatyou heve created a natork map, addedhe CBX 5@ switch
object to the map,nal pecified switch attibutes For instructions, refer to
theNetwork Cofiguration Guide for CBX 0.
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Keep in mind that the dialog boxes shown in this chapter may not contain the sam
information in certain fields as the dialog boxes displayed on your system.

> You must log on to CascadeView before you can configure or modify any

parameters for the selected CBX 500. If you are not already logged on,
select the CBX 500 switch object, then select CascadeView [0 Logon
from the Misc menu and enter the operator password.

Setting Flow-Control Processor Attributes

To configure ATM Flow-Control Processor attributes on an 1/0O module (IOM):

1. Onthe network map, select the CBX 500 object whose IOM you want to
configure.

2. From the Administer menu, select Cascade Paraniét&st Parameters.
The CBX 500 back panel display opens.

3. Double-click on the IOM you want to configure, or select the slot and then choc
the Set Attr button. The Set Card Attributes dialog box opens.

A| CazcadeYiew - Set Card Attributes

Switch Mame: |M500
Slot ID: |12

Card Tupe: 8 Port D53 = |

Admin Statusy Up = |

#* Dizabled | + Enabled

ATH Flow Control Processory

::\"""““‘l 0k, | Cancel |

Set IOM Attr,.. |

Figure 3-1. Set Card Attributes Dialog Box (Part 1)
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4. Atthe ATM Flow ControlProcessofield, select Babled The bwer portion of
the Set Cad Attributesdialog box opens.

A| CazcadeYiew - Set Card Attributes

Switch Mame: I (=R
Slot ID: |10

Card Tupe: 8 Port T1 = |
Admin Statusz: Up = |
. _4|

+ Disabled | #* Enabled ‘

ATH Flow Control Processory

CCRH Protocol IO {0-2853:
BCHM Protocol ID {0-2550:
RH Cell #mit Interval {(30-250 msi: |100
Idle ¥C Factor ¢1-8):

Multicast Discard Threshold: Tz

MENENN

ICR Constant ¢0-153%

Manage YBRnrt Traffic:

# Dizabled  Enabled ‘

Multicast Rate: 1/8 = |

Set 1M Attr... | Load Profile...| o | camcel |

Figure 3-2.  Set Card Attri butes Dialog Box Part 2)

> If you change the ATM Flow-Control Processor parameter values (except
for the RM Cell Xmit Interval), the switch object and the IOM turn yellow,
indicating that the switch is “Marginal.” You must perform a PRAM Sync.
The Synchronize PRAM command enables you to correct inconsistencies
between the NMS database and CBX 500 PRAM. Refer to the “Network
Configuration Guide for CBX 500" for PRAM Sync instructions.
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5. Complete the fields describedTiable 3-1

Table 3-1.  Set Card Attributes Dialog Box Fields

Field Action/Description
Switch Name Displays the name of the CBX 500 switch.
Slot ID Displays the CBX 500 back panel physical slot
number where the IOM is installed.
Redundant Slot ID This function is currently not supported.
Card Type Displays the type of installed IOM.
Admin Status Select the Admin Status as follows:

Up — (Default) Activates the IOM at start-up.
When activated, the IOM gets its application code
from the Switch Processor (SP) and loads the
drivers.

Down —The IOM does not come online when
you start the CBX 500. The configuration is saved
in the database, but is not downloaded to the
CBX 500. Use this option when you run
foreground diagnostics.

Maintenance —Sets this IOM in a state where
only its boot flash is running; application code |s
not running. This setting enables you to reset the
PRAM for an IOM that cannot boot due to inval|d
PRAM. You can also use this option to
troubleshoot a hardware problem.

I0A Type Displays the type of optical interface for the IOM,
if applicable.

ATM Flow Control Processof When this field is enabled, the dialog box
displays the available attributes for the ATM
Flow-Control Processor.
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Table 3-1.  Set Card Attributes Dialog Box Fields (Continued)

Field Action/Description

CCRM Protocol ID: (0-255) | Enter the CCRM Protocol ID. The default value is
6. (Refer td'Closed-Loop Flow Control” on page
2-4for information.)

BCM Protocol ID: (0-255) Enter the BCM Protocol ID. The default value
5. (Refer td'Closed-Loop Flow Control” on page
2-4for information.)

S

RM Cell Xmit Interval Enter the RM Cell Xmit Interval. The default
(30-250 ms) value is 100. (Refer t@enerating CCRM Cells”
on page 2-Tor information.)

Idle VC Factor (1-8) Enter the Idle VC Factor. The default value is|8.
(Refer to“ldle VC Factor” on page 2-1for
information.)

Multicast Discard Threshold| Enter the Multicast Discard Threshold. The
default value is 1024. (Refer thlulticast Cells”
on page 2-1@or information.)

ICR Constant (0-15) Enter the Initial Cell Rate (ICR) Constant. The
default value is 8. (Refer t&Rate Profile Tables”
on page 2-13or information.)

Manage VBRnrt Traffic Select the Enabled option if you want Variable|Bit
Rate-Non Real-Time (VBR-nrt) traffic to be
treated as Available Bit Rate (ABR) traffic.
(Refer to“Supported ATM Service Classes” on
page 2-Zor information on VBR-nrt traffic.)
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Table 3-1. Set Card Attri butes Dialog BoxFields (Continued)

Field Action/Description

MulticastRate The multicast ratparameter detetines the rate
at which the multicas queue is dequeedon the
ATM How-Contmol Processor. Thedefault value
is 18 (12.5%) of the line rateYou can select the
multicast diaping rate as a fractiof the line
rate from 1/15 to 1. The rate is onfiguredper
IOM. (Refer to “Multicast Cells’ on page 2-16 for
information.)

Note: There is aly one multicast queueper

ATM Flow-Caontrol Processa

Push Buttons
The Set Card Atthutes dialog bx provides the folbwing pushbuttons:

Enables yato corfigure the attrbutes or this IOM. Refer to
the Network Configuration Guide fo CBX 5@ for informaton
on theSet IOMCard Attributesdialog box.

SetIOM  Attr...

Load Pro file.. Enables you to load tre two buffer threshold tables and wo rate
profile tables into the ATM Flow-Control Processor.

Note: Thisfunction isonly availableafter the IOM attrbutes
have been dimed Refer to‘Downloading Bufer Threshold
and Rate Profile Tables” onpage3-7 for ingructions.

K Retrns yai to the CBX500bad paneldisplay and saves yar
changes.
Cancel Closes the Set Card Atixites dialog box without saving any

changes ad returnsyou to the CBX 80 back panel dispja
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Downloading Buffer Threshold and Rate Profile
Tables

You can load two buffer threshold tables and two rate profile tables into the

ATM Flow-Control Processor. The ATM Flow-Control Processor uses these tables
determine the available bandwidth, the Rate Increase Exponent (RIE), and the Ra
Decrease Exponent (RDE) for each VC on a port. Each table must consists of 25¢
entries. Refer ttRate Profile Tables” on page 2-1& information about these tables.

> The Load Profile function is not available until you define the IOM
attributes. Refer to “Setting Flow-Control Processor Attributes” on page
3-2.

To load the Buffer Threshold and Rate Profile tables:

1. On the network map, select the CBX 500 object whose IOM you want to
configure.

2. From the Administer menu, select Cascade Paraniét&st Parameters.
The CBX 500 back panel display opens.

3. Select the IOM you want to configure.
4. Choose the Set Attr button. The Set Card Attributes dialog box opens.

5. Atthe ATM Flow Control Processor field, select Enabled. The lower portion of
the Set Card Attributes dialog box opens.

6. Choose the Load Profile button. The Load Rate Profile Tables dialog box oper
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A| CazcadeView - Load Rate Profile Tables |

—Tables:

Dizcard: II/opt/Eascade'v'iew/etc/cu]]iscar‘d‘dat El M
Congestion I?optfﬁascade'v'iew/etc/cu[ﬁongestion‘dat El M
Rate Increasze: I?optfﬁascade'v'iew/etc/cuRiF‘dat El M
Rate Decrease: I?optfﬁascade'v'iew/etc/cuRdF‘dat El M

Load | Cancel |

Figure 3-3.  Load Rate Rrofile Tables Dialog Box

Refer toAppendix A “MC R ClassParameters,for information on the catents of he
tables.

> If you change the parameter values in the Load Rate Profile Tables dialog

box, the switch object and the IOM turn yellow, indicating that the switch is
“Marginal.” You must perform a PRAM Sync. The Synchronize PRAM
command enables you to correct inconsistencies between the NMS
database and CBX 500 PRAM. Refer to the “Network Configuration Guide
for CBX 500" for PRAM Sync instructions.

7. Either complete th&elds desdbed inTable 3-2or cloose he Loadbutton.

Table 3-2. Load Rate R ofile Tables Dialog Box Fiealls

Table Action/Description

Discard Either accepthe defailt filenameor select Clear
to erasetefilename If you erasdhefilename, go
to Step 8 on page 3-@Refer b “ATM
Flow-Control Dis@rd Mechanisms’ on page2-16
for information.)
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Table 3-2.  Load Rate Profile Tables Dialog Box Fields (Continued)

Table Action/Description

Congestion Either accept the default filename or select Clear
to erase the filename. If you erase the filename| go
to Step 8 (Refer to’ATM Flow-Control

Processor Queues” on page 2fdrlinformation.)

Rate Increase Either accept the default filename or select Glear
to erase the filename. If you erase the filename| go
to Step 8 (Refer to’ATM Flow-Control

Processor Queues” on page 2farlinformation.)

Rate Decrease Either accept the default filename or select Clear
to erase the filename. If you erase the filename| go
to Step 8 (Refer to’ATM Flow-Control
Processor Queues” on page 2farlinformation.)

8. Either enter a new filename and choose the Load button, or choose the Set bu
The Load Rate Profile Table dialog box opérgre 3-4 on page 3-1.0

9. Select the file you want to load into the ATM Flow-Control Processor.
The complete pathname is displayed in the Selection text box.
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A| CazcadeYiew - Load Rate Profile Table

Filter

fopt/CazcadeYiew/eto/¥Discards

Directories Files
2 |culiscard.dat |2

CazcadeVie
CascadeView/stc/, ,

£ £
| SV I 5] e

Selection

I/opt/CascadeViewﬁetc/

Ok | Filterl Eancell Help |

Figure 3-4.  Load Rate R ofile Table Dialog Box

10. Choose tle OK button. The Load Rate Prfile Table dialog box closes and returns
you to Load Rate Pfite Tables dialg box.

11. Choose he Loadbutton. Thefile is loadd into the SybasedatabaseYou must
then peform a RAM Sync. Refer tahe Network Coffiguration Guice for
CBX 500for PRAM Sync instructions
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Push B uttons

The Load Rate Pfide Table dialog bx provides the folbwing pushbuttons:

K

Filter

Cance

Help

Returnsyou to the load Ragé Prdfile Tables dialog bax and
enters the specified file.

Enablesyou to displg all thefiles in the direcory with thefile
extensia you ente in the Filter &xt box.

Closes the bad Rat Prdile Table dialogbox without saving
any changes and returngou to the load RateProfile Tables
dialogbox.

Displays help inbrmation (na currently implemented).

The Load Rate Pfide Tablesdialog box provides the foll owing pushbuttons:

Load

Cance

Loads the displayefiles into the Sybase databas&ou must
thenperform a RAM Sync. Réer to theNetwork Cafiguration
Guide for CBX 50@or PRAM Sync instructions

Closes the bad Ra¢ Prdile Tables dialog box without sving
any changes and returngou to the Set Card Atbiites dialog
box.
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Viewing I/O Module (I0OM) Attributes

To display I/0O module (IOM) attributes:
1. Select the appropriate CBX 500 object on the network map.

2. From the Monitor menu, select Cascade Objac8how Detail.
The CBX 500 back panel display opens.

3. Double-click on the desired IOM slot. The View Card Attributes dialog box opel
(seeFigure 3-5 on page 3-13
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A| CascadeMiew: Yiew Card Attributes
Switch Mame: Icu500
Logical Slot ID: |10 Physical Slot ID:

Redundant Slot ID; I

Redundancy Status:

Admin Statusz: IUp

Oper Status:

Defined Cord Tupe: IB Port T1

ATH FCP Oper Status:

Defined I0A Admin Type: I

Actual Card Type:

Actual I0A Admin Type:

I0H Clock Source: IPreFerred Syztem Clock

Part Mumber:

Automatic Clock Restoration: I

Serial Mumber:

Syztem Clock Port Ref 13 |0 Software Revision:
Primary Sysztem Clock Hode: IN/H Software Yersion IDY
Syztem Clock Port Ref 23 |0 Hardware Revision:
Secondary System Clock Mode: IN/H Eprom Revisiong

ATH Flow Control Processor (FEP):IEnabled

ATH FCP Hardware Revision:

CCRM Protocol 1Dy I B Total ATH FCP Cell Buffers:
BCH Protocol 10 |5

RH Cell it Intervals |100

Idle VC Factors IB

Multicast Discard Threshold: |1024

ICR Constanty IS

Manage YERnrt Traffic: IDisabled

Multicast Rates |1/8

Bulk Statistics Configuration |

0K

| Cancel |

Figure 3-5. View Card Attributes Dialog Box
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Table 3-3describes each field in the View Card Attributes dialog box.

Table 3-3.  View Card Attributes Dialog Box Fields

Field Description
Switch Name Displays the name of the CBX 500 entered at
configuration time.
Logical Slot ID Displays CBX 500 back panel logical slot number
where the IOM is installed.
Redundant Slot ID Displays the redundant module slot, if applicable.
Admin Status A value dflp indicates the IOM is active. A

value ofDownindicates the IOM has never been
active, or has been taken off-line to run
diagnostics. A value d¥laintenancendicates
that the IOM can only run from boot code. This
setting enables you to reset PRAM for an IOM
that cannot boot due to invalid PRAM. You can
also use this option to troubleshoot a possible
hardware problem.

Defined Card Type Displays the type of IOM configured for this slot.
Defined IOA Admin Type Displays the type of optical interface for this sjot,
if applicable.
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Table 3-3.  View Card Attributes Dialog Box Fields (Continued)

Field Description

=

IOM Clock Source Displays the internal timing source for the IOM.
This setting applies only to those physical port
on the IOM whose Xmit Clock Source is set to
Internal. This field has no effect on physical ports
where the Xmit Clock Source field is set to
Loop-Timedsince the clock source for these ports
is derived from the incoming clock source.

1%}

This field displays one of the following options:

Local Clock— The IOM’s clock source is derived
from the local clock on the IOM.

Primary System Clock Onfy- The IOM’s clock
source is derived from the primary system clogk
source. You specify the primary system clock
source in the Set Clock Sources dialog box.

Secondary System Clock Only The IOM’s
clock source is derived from the secondary
system clock source. You specify the secondary
system clock source in the Set Clock Sources
dialog box.

Preferred System Cloek- The IOM’s clock
source is derived from the preferred system clock,
which can be either the primary or secondary
system clock (whichever of the two is currently

up).

Automatic Clock Restoration ~ Whémabled if the primary system clock fails
(causing the system to switch-over to the

secondary system clock), and then recovers, the
switch reverts to the primary system clock sourge.
WhenDisabled if the primary system clock fails
and then recovers, the switch does not revert tp
the primary system clock; it continues to use the
secondary system clock.

ATM Flow-Control Processor User’s Guide




Viewing 1/0 Module (IOM) Attributes A
ASCEND

Table 3-3.  View Card Attributes Dialog Box Fields (Continued)

Field Description

System Clock Port Ref 1 Determines whether or not the IOM provides the
primary system clock source to the SP module|.
Options include:

No Physical Port— The SP does not get its
primary system clock source from a port on thi
IOM.

Physical Port n— The physical port provides the
primary system clock source to the SP. With thijs
option, SP uses the incoming clock signal on the
selected port as the primary system clock source.
On a given switch, you can configure a maximum
of two physical ports as clock sources (one
primary and one secondary).

U

Primary System Clock Mode  Appears only if you selected a Physical Port |n the
System Clock Port Ref 1 field. Options include

PLCP— The IOM uses a PLCP frame, which
transmits 12 ATM cells every 13%s.

Line Rate— The IOM uses the DS3 line rate as
the clock mode. The DS3 line rate is 44.5 Mbp
while the E3 line rate is 36.8 Mbps. Line Rate i
the only option for E3 modules.

G0
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Table 3-3.  View Card Attributes Dialog Box Fields (Continued)

Field Description

System Clock Port Ref 2 Determines whether or not the IOM provides the
secondary system clock source to the SP module.
Options include:

No Physical Port— The SP does not get its
secondary system clock source from a port on the
IOM.

Physical Port n— The physical port provides th
secondary system clock source to the SP. With
this option, the SP uses the incoming signal onjthe
selected port as the secondary clock source. On a
given switch, you can configure a maximum of
two physical ports as clock sources (one primary
and one secondary).

D

Secondary System Clock | Appears only if you selected a Physical Port in the
Mode System Clock Port Ref 2: field. Options include:

PLCP — The IOM uses a PLCP frame, which
transmits 12 ATM cells every 13%s. This item
does not apply, and is not selectable for E3 IOMs.

Line Rate— The IOM uses the DS3 (or E3) line
rate as the clock mode. The DS3 line rate is 44.5
Mbps, while the E3 line rate is 36.8 Mbps. Line
rate is the only option for E3 IOMs.

ATM Flow Control Processor Indicates the current status of the ATM

(FCP) Flow-Control Processor; either Enabled or
Disabled.
CCRM Protocol ID Displays the current CCRM Protocol ID. (Refer

to “CCRM Closed-Loop Flow Control” on page
2-7 for information.)
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Table 3-3. View Card Attri butes Dialog Box Fields (Cotinued)

Field Description

BCM Protocol D Displays the current BCM Protocol ID. (Refe
“BCM Closed-Lo@ Flow Control” on page 2-9
for information.)

RM Cell Xmit Intewval Displays the current RM Cell Xmit Inteal.
(Refer b “Closed-Loop Flow Control” on page
2-4 for information.)

Idle VC Factor Displays the curret Idle VC Facta. (Refer b
“Idle VC Facior” on page2-11for informaton.)

Mulitcast Discard Threbold | Displaysthe currentMulticast Discard Threshold.
(Refer b “Multicast Cells on page?-16 for
information.)

ICR Congant Displays the cuent Initial Cell Rate (CR)
Corstant. (Referto “Rate Prdile Tables”on page
2-13 for information.)

Manage VBRnrt Traffic Displays “Enabled” if youvantVarigble Bit Rate
Non-RealTime (VBR-nrt) trdfic to be treatel as
Availabe Bit Rate (ARR) traffic. (Refer to
“Supported ATM Service Classes” opage 22
for information on VBR-nrt trdfic.)

Multicast Rate Displays thecurrent multicast skaping rate as a
fraction of the line rate. The multicast rate
parameter deterines the rate at which the
multicast queue islequeud on the ATM
Flow-Control Processa Thedefaultvalue is1/8
(12.5%)of thelinerate. Referto “Multicast
Cells” onpage 2-16 for information.)

Physical Slot ID Displaysthe physicd slot numbe of the installed
IOM that contains the selectetiysical port.

Redundany Statis Displays the rdundarty status, either aiste or
standby.
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Table 3-3.  View Card Attributes Dialog Box Fields (Continued)

Field Description

Oper Status Displays the operational status of the selected
IOM.

ATM FCP Oper Status Displays the ATM Flow-Control Processor’s
operational status, either Enabled or Disabled.

Actual Card Type Displays the actual IOM type as defined by the
firmware.

Actual IOA Admin Type Currently not implemented.

Part Number Displays the part number of the selected IOM.

Serial Number Displays the serial number of the selected IOM.

Software Revision Displays the version of CBX 500 code soqure.

Software Version ID Displays the build ID and date of the CBX 50d)
code software.

Hardware Revision Displays the hardware revision number.

Eprom Revision Displays the EPROM firmware revision number.

ATM FCP Hardware Displays the ATM Flow Control hardware

Revision revision number.

Total ATM FCP Cell Buffers| Displays the total number of ATM Flow-Contrpl
Processor cell buffers. (Refer‘tal M
Flow-Control Processor Queues” on page 2-14
for information.)
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Push Buttons

The View Card Attributes dialog box provides the following push buttons:

rBqu Statistics Configuration Opens the Bulk Statistics Configuration dialog
box. Refer to th®&ulk Statistics Collector for
CBX 500 User’s Guidfor information.

k Closes the View Card Attributes dialog box and
returns you to the CBX 500 back panel display.

Closes the View Card Attributes dialog box and

returns you to the CBX 500 back panel display.
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Defining Logical Port Parameters

Cascade Gmmunications Resurce Managem (CCRM) cells are aubset of the
ATM Forum’s ATM Traffic Management, Version 4.Q Available Bit Rate (ABR)
Resource Margement (RM cells. Backvard Congestio Messag (BCM) cells
provide for interoperaitity with ather manufacters’ ATM switches.

Réfer to“ClosedLoop Fbw Control” on page 2-for more information on the
ATM Flow-Control Process’s closed-lop, flow-control architecture.

> If you change the CLPO+1, Discard, or Congestion parameter values, the

switch object and the IOM turn yellow, indicating that the switch is
“Marginal.” You must perform a PRAM Sync. The Synchronize PRAM
command enables you to correct inconsistencies between the NMS
database and CBX 500 PRAM. Refer to the “Network Configuration Guide
for CBX 500" for PRAM Sync instructions.

To configure the closed-loop,div-control mechanissiat the logical port evel:
1. From the naetork ma, select the appropriate CBX 56Bject.

2. From the Administer m&i, select Cascadearametes ] SetParameters.
The CBX 500 back panel display opens.

3. Selectthe desird IOM physical port ad chase te SetAttr button. ThePhysical
Port Attributes dialog box opens. Refer & the Network Coffiguration Guice for
CBX 500for information onthis dielog box.

4. Chocse the Logca Portbuttonto access theSet All Logical Poits in PPort dilog
box. Refer tahe Network Cofiguration Guide for CBX 50for information on
this dialogbox.

5. Choose he Add button The Add Logical Port Typedialog box opens. Refer to the
Network Cafiguration Guide for CBX500 for information m this dialog box.

6. Choose he Okbutton. The AddLogical Portdialog box regens.

7. From the Set Attbutes gtion menu, seletthe ATM FCP opton. TheATM
Flow-Control Proceser attributes are displayed.
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> The example dialog box may not display the same fields as the dialog box
displayed on your system. The available fields depend on your network

configuration.
A| CazcadeYiew - Add Logical Port
Switch Mames |M500 Switch 1D |100 1 Slet D3 Is
Service Type: I ATH FPort ID: I 1
LPart Type: IDir‘ect UNI ICE Interface Mumber I LPart ID: |1

Set. ATH FCP - | Attributes

EH Cell Generation: CCRH = | CLPO+13 IE].5380
RH Cell Termination: CCRH = | Discard: |§13312

) Congestion IQEB2
EFCI Bit Checks # Dizabled  Enabled

Port Buffers: 16K Cells = |

— Select:

Optionz: — | eil | Ok Cancel

Figure 3-6. Add Logical Port Dialog Box
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8. Complete the fields describedTiable 3-4

Table 3-4.  Add Logical Port Dialog Box Fields

Field Action/Description
Switch Name Displays the name of the CBX 500 switch.
Service Type Displays the service type.
LPort Type Displays the logical port type.
Switch ID Displays the CBX 500 ID.
PPort ID Displays the physical port ID.
Interface Number Displays the interface number.
Slot ID Displays the CBX 500 back panel physical slot
number where the IOM is installed.
LPort ID Displays the logical port ID.
RM Cell Generation Select the type of RM cell to generate for the VC;

either CCRM or BCM. You can also configure the
VC to generate no RM cells by selecting the No
Loop option. (Refer t6Generating CCRM Cells”
on page 2-Tor information.)

RM Cell Termination Select the type of RM cell to terminate for the port,
either CCRM, or CCRM and BCM. (Refer't®CM
Closed-Loop Flow Control” on page 2a#d

“Terminating CCRM and BCM Cells” on page 2-10
for information.)
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Table 3-4.  Add Logical Port Dialog Box Fields (Continued)

Field Action/Description

EFCI Bit Check Select eith&nabledor Disabled The EFCI Bit
Check enables you to support control loops across
switches that do not have the ATM Flow-Control
Processor installed. These switches mark the ERCI
bit in data cells to indicate network congestion.
If the option is enabled on the next downstream
ATM Flow-Control Processor, it takes into

consideration these EFCI bits when it generates|a
backward RM cell.

Port Buffers Select the number of desired cell buffers per port.
Port buffers enable you to configure the number pf
cell buffers for each port. The entire 64K-cell
buffers can be divided among the ports on an IOM.
Options include: 1K, 2K, 4K, 8K, 16K, 32K, and
64K. (Refer td'ATM Flow-Control Processor

Queues” on page 2-¥ér more information.)

—

CLPO+1 Enter the desired value for the CLPO+1 threshold
buffer. The CLPO+1 threshold enables you to
reserve buffers before the maximum buffer capaci
is reached. Refer t&\TM Flow-Control Processor

Queues” on page 2-1ér more information on cell
buffers. (Refer to thdletwork Configuration Guide
for CBX 500for more information on the CLP0O+1
traffic parameter.)

ty

Discard Enter the desired value for the Global Discard
threshold buffer. Global Discard buffers enable ypu
to reserve buffers for cell discard. (Refef4AdM
Flow-Control Processor Queues” on page fet4
more information.)
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Table 3-4.  Add Logical Port Dialog Box Fields (Continued)

Field

Action/Description

Congestion

Enter the desired value for the Congestion
threshold. You can configure the Congestion
threshold to allow for some margin before the
Global Discard buffer threshold is reached. This
margin compensates for some of the closed-loop,
flow-control delay in the network prior to discarding
cells. (Refer tdATM Flow-Control Processor
Queues” on page 2-1ér more information.)

Select

The available options for the Select option menu
include: QoS Parameters, NTM Parameters, and
ATM Accounting. Refer to théletwork
Configuration Guide for CBX 50@r information
on these dialog boxes.

Push Buttons

The Add Logical Port dialog box provides the following push buttons:

k

Cancel

II

Saves your changes and returns you to the Set All Logical
Ports in PPort dialog box.

Closes the Add Logical Port dialog box without saving any
changes and returns you to the Set All Logical Ports in PPort
dialog box.
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Defining Ci rcuit Parameters

The ATM Flow-Control Processor supports ABR, UBahd VBR-nrt tréfic.
Table 3-5 shows the ATM Flow-Control Processor managéraffic descmptors.

Table 3-5. ATM Flow-Control ProcessorTraffic Descriptors
FCP Discard
QoS Class | Traffic Descriptor Policing Discards M ethod
UBR Best Hfort None EPD
PCRO1 All cellsabove PCR | EPD
ABR PCRO, MCRO None EPD
VBR-nrt SCRO, PCRO+1 CLPO cells abee SCR | CLP1 or EPD
SCRO, PCRO+1Tag | All cells alove PCR CLP1or EPD
SCRO+1, PCRO+1 All cells alove SCR CLP1 or EPD

Refer to theNetwork Cofiguration Guide for CBX 50 for information dout other
ATM traffic desciptors.

For VBR-nrt circuits, it is recommended that the SCRO/PCR0+1 and the

SCR0+1/PCRO0+1 traffic descriptors not be used when EPD is the desired
discard method. The UPC function will discard cells with no consideration
to their packet affiliation.

To corfigure theATM Flow-Control Processor foABR, UBR, or VBR-nrt trdfic:

1. Onthe netvork map, select the desired CBX®Gabject.

2. From the Administer mmi, select Cascadearametes [J Set All Circuits[]
Point-to-Point TheSet Al PVCs On Map dialog box opens. Refer tthe Network
Configuation Gudefor CBX 500for information about this dialogds.
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3. Choose the Add button. The Select End Logical Ports dialog opens. Refer to t
Network Configuration Guide for CBX 5@@r information about this dialog box.

4. Choose the Ok button. The Add PVC dialog box opens.

=] CascadeView - Add PVC
r—Logical Port: r—Logical Port:
Switch Mane: |M500 Switch Name: |M500
LPort, Mane: |11_1 LPort. anes |11_1
LPort Type: IHTM:Dir‘ect UNI ICE LPart Type: IHTM:Dir‘ect UWI DCE
LPort Bandwidth: I 40704 LPort Bandwidthy I 40704
Slot. 10 |11 Slot. 103 |11
PPort, 10 |1 PPort ID: |1
WL (0, 15 Iz WL (0, 152 E
YCI (32,.1023): I YCI (32,.1023): I
Set. Adminiztrative — | Attributes
Circuit Mame: i Admin Status: Up —
Circuit Type: W WP N CE Private Met Overflow: Public — |
Templates: W fes Mo

ATH Accounting | 0k Cancel

Figure 3-7. Add PVC Dialog Box (Part 1)

5. On the Set Attributegption menu, select Traffic Type. The lower portion of the
Add PVC dialog box opens.
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> The example dialog box may not display the same fields as the dialog box
displayed on your system. The available fields depend on your network
configuration.
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=] CascadeView - Add PVC
r—Logical Port: r—Logical Port:
Switch Mane: |M500 Suitch Name: |M500
LPort, Mane: |11_1 LPort. Names |11_1
LPort Type: IHTM:Dir‘ect UNI ICE LPart Type: IHTM:Dir‘ect UWI DCE
LPort Bandwidth: I 40704 LPort Bandwidthy I 40704
Slot. 10 |11 Slot. 103 |11
PPort, 10 |1 PPort. 10 |1
WL (0, 15 Iz WL (0, ,15); E
YCI (32,.1023): I YCI (32,.10230; I
Set Traffic Type —i | Attributes
— Forward (-} — Reverse {(<-}
U0 Class: AER = | 105 Class: = |
Priority: = | Priority: = |
— Traffic Descriptor — Traffic Descriptor
Tupe: PCR CLP=0, MCR CLP=0 = | Tupe: PCR CLP=0, MCR CLP=0 = |
CLP=0) CLP=0+1 CLP=0) CLP=0+1
PCR {cellsizech: I: PCR {cellsizeci: I:
SCR {cellsdsech: SCR {cellsisechy
MBS {cellsh: MBS {cellsh:
MCR {cellsizech: I: MCR {cellsdzeci: I:
FCP Dizcard: FCP Dizcard:
0Ok Cancel
Figure 3-8. Add PVC Dialog Box (Part 2)

6. Select the desired QoS class in the QoS Class field.

7. Complete the fields describedTiable 3-6
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Table 3-6. Add PVC Dialog Box Fields

Field Action/Description

Switch Name Displays the name of the CBX 500 on which
Endpoints 1 and 2 reside.

LPort Name Displays the name of the logical port for Endpoints
1 and 2.

LPort Type Displays the logical port type for the selected
logical ports.

LPort Bandwidth Displays the logical port bandwidth for the selegted

logical ports. You are not required to select logical
ports with equal bandwidth for each endpoint.

Slot ID Displays the IOM slot number in which the selected
logical ports’ IOM resides.

PPort ID Displays the port ID numbers for the selected
logical ports.

VPI Enter a value from @nnto represent the Virtual

Path Identifier for the PVC circuit. (Refer to the
Network Configuration Guide for CBX 56@r
information on VPI values.)

VCI Enter a value from @nnto represent the Virtual
Channel Identifier for the PVC circuit. (Refer to the
Network Configuration Guide for CBX 56@r
information on VCI values.)
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Table 3-6. Add PVC Dialog Box Fields (Continued)

Field Action/Description

QoS Class Select the desired QoS class. You can have different
QoS classes in different directions. However, RM
cells are sent in the backward direction.
Consequently, they assume the QoS class of thg
other direction. For example, if the forward
direction QoS class is ABR, and the backward
direction QoS class is VBR-rt, the RM cells
generated and sent in the backward direction for|the
ABR side of the VC travel through the network with
a VBRrt QoS. (Refer téSupported ATM Service
Classes” on page 2f@ar more information.)

Priority Displays the current priority level for the selected
QoS class (either VBR-rt or VBR-nrt). (Refer to
“Supported ATM Service Classes” on page b2
more information.)

Traffic Descriptor Select one of the six possible traffic descriptor
combinations, depending on what kind of traffic
descriptor the network supports for that VC. The
CBX 500 uses these traffic descriptors for Usage
Parameter Control (UPC) as well as for Connectjon
Admission Control (CAC). (Refer téable 3-5 on
page 3-2d6or more information.)

Note: The specified QoS class restricts the
allowable combination for a VC. For example, if you
select CBR, you can only configure the PCR for that
VC.

Type Select the desired traffic descriptor combination
(Refer toTable 3-5 on page 3-Z6r more
information. Refer tdSupported ATM Service
Classes” on page 2f@ar more information on ATM
Flow-Control supported ATM service classes.)
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Table 3-6. Add PVC Dialog Box Fields (Continued)

Field

Action/Description

PCR (cells/sec)

Enter a value for the Peak Cell Rate (PCR), if
applicable. (Refer to thidetwork Configuration
Guide for CBX 50@or information about ATM
traffic descriptors.)

SCR (cells/sec)

Enter a value for the Sustained Cell Rate (SCR), if
applicable. (Refer to thidetwork Configuration
Guide for CBX 50@or information about ATM
traffic descriptors.)

MBS (cells)

Enter a value for the Maximum Burst Size (MBS), if
applicable. (Refer to thidetwork Configuration
Guide for CBX 50@or information about ATM
traffic descriptors.)

MCR (cells/sec)

Enter a value for the Minimum Cell Rate (MCR), if
applicable. (Refer ttCell Rate Adjustment” on
page 2-1%or information on MCR.)

FCP Discard

Select either the CLP1 or EPD option. (Refer tg
“ATM Flow-Control Discard Mechanisms” on page
2-16for more information.)

Push Buttons

The Add PVC dialog box provides the following push buttons:

Saves your changes and returns you to the Set All PVCs On
Map dialog box.

Closes the Add PVC dialog box without saving any changes
and returns you to the Set All PVCs On Map dialog box.
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Displaying Logical Port Summary Statistics

You can use logical port summary statistics to display the error codes a logical po
receives.

To display logical port summary statistics:
1. Onthe network map, select the appropriate CBX 500.

2. From the Monitor menu, select Cascade ObjactShow Detail. The CBX 500
back panel display opens.

3. Double click on the desired physical port. The View Physical Port Attributes
dialog box opens. Refer to tBeagnostic and Troubleshooting Guide for
CBX 500for information on this dialog box.

4. Choose Logical Port. The Show All Logical Ports in PPort dialog box opens.
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= CazcadeView — Show ALl Logical Ports in PPort

Switch Hame: | bostonl Switch IDy I 1.1 Slot ID: I 7 PPort ID: I 1
Logical Part Slot PPort Interface LPort Service Tupe: IHTN

Hame 1010 Hunber 10

A LPort Type: IDircct Trunk

i I

Oper Status: I Up

Wiew Administrative — | Attributes

Logical Fort MName: I bos-7.,1 Adnin Status; I Up

I= Tenplate: I Ho
Bandwidth {(Khpzi: |20138A000

Selecty

Optionst — | Yrama |

Gzt Oper Info | Cloze |

Figure 3-9. Show All Logical Ports in PPort Dialog Box
5. Select Option&l Statistics.

6. Choose View. The Logical Port Summary Statistics dialog box opens.
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= Cazcadeliew - Logical Port Summary Statistics a
Sultch Maney bostorl Reset Tine:
IF Address: 201,201,201 1 Current Time: —
LPort Hames bos, 7.2, doe Poll Inteorvalisecis |6
Cunulative Statisticsy JLH]:
| | Feceived | Tranzmi tt=d Received Tranzmitted
[ Muber of cells [o [a lctets ] o
Proper Fornat FIUs q 1]
Thraughput ; [mpropsr Format POUs 0 [MH]
[ [Feceived [ Tranemitted UME Entity Polls 0 o
| Cellz per Second | 0 | 1}
—Signaling; 0. 5RAL;
Murioer of S¥Cs established [ i Received ;r"ansmitted
Muber of Active SVCs [ 21305"13 g .
Muriser of SYC Failures 0 rers
Beain Pl ] ]
Rocoived Tranamittod Begin Acknouledge PIUs 4 4
Last Cause Code [ o Fegin Reject Pllz 1 0
Setup Pllls i ) Erd PIUs q [
Call Procesding PDUs 1] o Erd Acknowlodge POUs ] o
Carncct PIU: o o Resynchronization PIUs L 1}
Carinect. Acknowledge PIUs 0 1] Resync. RAcknowledge Pl 1 0
Relzase POz o 0 Error Recovery Fllz ] [
Relsaze Completa PIUs 1] o Error Recovary Aok, Pl ] o
fdd Party PDl: o o Sequenced Data FOUs L 1}
Add Party Acknouladge PDU: ] o Pall Plls [1] [
Add Party Reject Plls 0 0 Status PIUs 0 [
Irop Party PIUs o o Urzolicited Status POUs L 1]
Irop Party fcknawledge POUz 0 o Urrunbered User POUs q [
Status Enquiry PIU: o ) lrrunbered Hanagenent FTls 1 ]
Status Plls 0 0 Signaling Channel lokets ] 1]
Restart PIUs ] 1]
Restart Acknowledge Flls 9 [}
ABR:
Received Trarenitbed
ION Multicast Discard i} [
ATH FCP AN Cells ) [MsA]
Ffart. Stats | Fesat | Cloze

Figure 3-10.  Logical Port Summary Statistics Dialog Box

Table 3-7describes the ATM Flow-Control Processor Logical Port statistics. Refer
theDiagnostic and Troubleshooting Guide for CBX 360information on general
CBX 500 statistics.
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Table 3-7.  ATM Flow-Control Processor Logical Port Summary Statistics

ATM FCP Statistic Description

IOM Multicast Discards| Displays the number of Multicast Cells discarded

Processor maintains one Multicast queue per 1/O
module.

the ATM Flow-Control Processor due to overflow of
the Multicast queue. Note that the ATM Flow-Contro

Dy

ATM FCP RM Cells Displays the number of RM Cells received on the
logical port. This count includes all valid CCRM,
BCM, and ABR RM Cells.
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Displaying Circuit Summary Statistics

You can use circuit summary statistics to display the cells a circuit has sent and
received, the round-trip delay, and other Quality of Service (Qo0S) statistics for the
circuit.

To display circuit statistics:
1. From the Monitor menu, select Cascade ObjecShow Circuits.

2. Select one of the following options:

All on Map — Displays a list of all the circuits configured for the current map.
Choose the circuit for which you want to display status information.

All on Switch — Select a switch on the current map, then use this option to
display a list of all the circuits configured for this switch. Choose the circuit for
which you want to display status information.

All by Name — Use this option to enter a specific circuit name for which you
want to display status information. You can use wild card characters; use an
asterisk (*) to replace several characters or use a question mark (?) to replace
character.

All on Switch and by Name— Select a switch on the current map, then use thi:
option to enter a specific circuit name located in the switch. You can also seart
for a circuit by name using wild card characters. Use an asterisk (*) to replace
several characters or use a question mark (?) to replace one character.

3. The Show [All] Circuits on Map dialog box opens.

4. Choose Statistics to display Circuit Summary Statistics. The Circuit Summary
Statistics dialog box opens.
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~| CazcadeView - Circuit Sumeary Statistics | a

Circuit NHame: | chill7118 Rezet Tine:
Logical Port{At: |chi—11—? Current Timss li
Logical PortiEr; |chi'11—8 Poll Intervaltzec?y|S
Traffic Descriptor f ———————————————— Traffic Descriptor B ——————————
PCR (CLP=0): L PCR (0LP=0): L
POR (CLP=b+1): L POR (OLP=tsl): L

o5 Class A2 CER 0o5 Class B CER

Cumulative Statisticsy

Received(A: TrarsmittediA} Received B Transnitted(d
Pazsed CLP=0 Cells 0 0 Passed CLP=0 Cells 0 0
Fazzed CLP=1 Cells 0 0 Pazzed [LP=1 Cells 0 0
Dizcarded CLP=0 Cells ) n Ii=zcarded CLP=0 Cells ) )
Dizcarded CLP=1 Ce=lls ) 1] lizcarded CLP=1 Cells ) )
Tagged Cells 0 [} Tagged Cells 0 0
ATH FCP Discarded CLP=0 Cells [0 1] ATHM FCP Discarded CLP=0 Cellz |0 )
ATH FCP Discarded CLP=1 Cells |0 0 ATH FCP Discarded CLP=1 Cells |0 0
Throughput:
ReceivedtA? Traremittedif? Received(B} Transnitted(d?
Bits per second 0 [} Bits per second 0 0
Cells per zecond 0 [} Cells per =econd 0 0
Circuit Utilization “A7 {%¥: |0 Circuit Utilization “B" ¢¥¥: |0
FPort Stats | LPort Stats | Reset Cloze

Figure 3-11.  Circuit Summary Statistics Dialog Box

This dialog box displays statistics for transmitted and received data for each circui
endpoint. These statistics reflect how a circuit's data is used over the network.

Table 3-8describes the ATM Flow-Control Processor Circuit Summary statistics.
Refer to theDiagnostic and Troubleshooting Guide for CBX 300information on
general CBX 500 statistics.
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Table 3-8.  ATM Flow-Control Processor Circuit Summary Statistics

ATM FCP Statistic Description

ATM FCP Discarded | Displays the number of CLP=0 cells discarded by the
CLP=0 Cells ATM Flow-Control Processor due to overflow of the
per-VC queue.

ATM FCP Discarded | Displays the number of CLP=1 cells discarded by the
CLP=1 Cells ATM Flow-Control Processor due to overflow of the
per-VC queue.
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Displaying SVC Summary Statistics

To display SVC summary statistics:

1. From the Monitor menu, select Cascade ObjecShow All SVC Parameters
Show All Active SVCs. The Show All Active SVCs dialog box opens.

= CascadeView - Show AL Active S¥Cs
Selzct a Switchs S=lect a Logical Port in the selected =witch;
Swikch Mane 10 Tyee LPart Mame Slot  PPort  Interfacs
horgkong24 201,24 CEE-BO00 pit-10-1-dec 14 i % -
littletond 0.9 CE-G00 pit-10-2—dece 10 2 &5 J
medFardd 50,4 CEA-500 pit-10-3-dce 11 3 7
needhanl 50,1 CER-S00 pit-10-4—dce 14 4 23
rewtand 0,2 CE-BOO pit-10-6—dece 10 [ 5
phoenixd 2018  CE-500 pit-10-8 11 3 ir
g 2] ) pit=11-1 11 1 1
port land? 01,7 CBE-BO00 P Fit-L1- L < 7

—SiCs:

End Calling Party Called Party
WPT MCI Ref  CrestionTime Address Address

Mar 29 11:10 1997 3E-2411-2]

yv4
Y

tpload | Show Actributes,,. | Stetistics,.. | o, | Relesse call | Close |

Figure 3-12.  Show All Active SVCs Dialog Box
2. Select a switch from the list box on the left.
3. Select a corresponding logical port from the list box on the right.

4. Choose Statistics to display SVC summary statistics. The SVC Summary
Statistics dialog box opens.
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A| CazcadeYiew — SVC Summary Statiztics | a
Calling Party Address: | 33-1000-000000000000000M0N00-0020D4001 7E5-00 |DEE AESA Reset Time:
Called Party Address: |39-840F-8001BE3E000001001455—00H009051540—10 |DEE AESA Current Time: Tue May 27 (9:59:56
Local Logical Port{A}: |phx-11-1 Poll Intervalisec: |5
Remote Logical Port(B):|Phx-11-3 SYE Oper Statusy Up

Cunulative Statistics:

Received(A} TranzmittediA: Received(B} Tranzmitted{B:

Pazsed CLP=0 Cells B 3 Pazsed CLP=0 Cells 3 B

Pazsed CLP=1 Cells 0 0 Pazsed CLP=1 Cells 0 0

Dizcarded CLP=0 Cells 0 Dizcarded CLP=0 Cells 0

Dizcarded CLP=1 Cells 0 Dizcarded CLP=1 Cells 0

Tagged Cell=s 0 Tagged Cell=s 0

ATH FCP Discarded CLP=0 Cells 0 ATH FCP Discarded CLP=0 Cells 0

ATH FCP Discarded CLP=1 Cells 0 ATH FCP Discarded CLP=1 Cells 0

OAM CLP=0 Cells 0 OAM CLP=0 Cells 0

OAM CLP=1 Cells 0 OAM CLP=1 Cells 0

Throughput.

Received(A} TranzmittediA: Received(B} Tranzmitted{B:

Bits per second 0.0 0.0 Bits per second 0.0 0.0

Cells per second 0.0 0.0 Cells per second 0.0 0.0

Circuit Utilization "A7 {#): 0,0 Circuit Utilization "B7 €&): | 0,0

PPort Stats | LPort Stats | Reset Close

Figure 3-13. SVC Summary Statistics Dialog Box

Table 3-9describes the ATM Flow-Control Processor SVC Summary statistics. Ref
to theDiagnostic and Troubleshooting Guide for CBX 560information on general

CBX 500 statistics.

Table 3-9.  ATM Flow-Control Processor SVC Summary Statistics

ATM FCP Statistic

Description

ATM FCP Discarded
CLP=0 Cells

Displays the number of CLP=0 cells discarded by the
ATM Flow-Control Processor due to overflow of the
per-VC queue.

ATM FCP Discarded
CLP=1 Cells

Displays the number of CLP=1 cells discarded by the
ATM Flow-Control Processor due to overflow of the
per-VC queue.
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MCR Class Parameters

This appendix describes the Minimum Cell Rate (MCR) parameter values for the
Virtual Channels (VCs) subject to ATM flow control.

Overview

ATM Flow-Control Processor parameters operating on a per-VC basis are organiz
into 256 classes. The classes are numbered 0, 1, 2, 3 ... 255, and correspond to |
MCR values of the VCs subject to ATM flow control. These per-class parameters
include:

* Rate Increase Factor (RIF)

» Rate Decrease Factor (RDF)
» Discard Threshold

e Congestion Threshold

The above per-class parameters are provisionable as a file, and can be download
the ATM Flow-Control Processor using CascadeView. Refédtovnloading Buffer
Threshold and Rate Profile Tables” on pagef8fimore information.
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Table A-1shows the MCR class parameter default values. Keep in mind that the
Discard Threshold and Congestion Threshold are expressed as a percentage of tl
total port buffer size.

In general, VCs belonging to an MCR class with a lower RIF will obtain more
bandwidth under congestion. VCs belonging to an MCR class with a higher RDF v
obtain more bandwidth under congestion.

> The Discard Threshold parameter value should not be less than 100 cells.
The Congestion Threshold value equals 20% of the Discard Threshold.

Table A-1. MCR Class Parameters

Discard Congestion
Threshold Threshold
(percentage of | (percentage of
MCR Class RIF RDF buffer) buffer)

0 6 3 0.5% 0.1%
1-27 11 3 0.5% 0.1%
28-55 10 4 1% 0.2%
56-83 9 5 2% 0.4%
84-110 8 5 3% 0.6%
111-138 7 6 5% 1%

139-166 6 6 10% 2%

167-194 5 7 20% 4%

195-221 4 8 40% 8%

222-255 3 8 80% 16%
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DS3 IOM MCR Class Mapping

The following list shows the MCR range and the corresponding MCR class for the

DS3 IOM.

MCR Range MCR Class
100 - 127 3
128 - 159 4
160 - 191 5
192 - 223 6
224 - 255 7
256 - 287 8
288 - 319 9
320 - 351 10
352 - 383 11
384 - 415 12
416 - 447 13
448 - 479 14
480 - 511 15
512 - 543 16
544 - 575 17
576 - 607 18
608 - 639 19

640 - 671 20
672 - 703 21
704 - 735 22
736 - 767 23
768 - 799 24
800 - 831 25
832 - 863 26
864 - 895 27
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MCR Range MCR Class

896 - 927 28
928 - 959 29
960 - 991 30

992 - 1023 31
1024 - 1055 32
1056 - 1087 33
1088 - 1119 34
1120-1151 35
1152 - 1183 36
1184 - 1215 37
1216 - 1247 38
1248 - 1279 39
1280-1311 40
1312 -1343 41
1344 - 1375 42
1376 - 1407 43
1408 - 1439 44
1440 - 1471 45
1472 - 1503 46
1504 - 1535 47
1536 - 1567 48
1568 - 1599 49
1600 -1631 50
1632 -1663 51
1664 - 1695 52
1696 - 1727 53
1728 -1759 54
1760-1791 55
1792 - 1823 56
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MCR Range MCR Class
1824 - 1855 57
1856 - 1887 58
1888 -1919 59
1920-1951 60
1952 -1983 61
1984 - 2015 62
2016 - 2047 63
2048 - 2111 64
2112-2175 65
2176 -2239 66
2240 - 2303 67
2304 - 2367 68
2368 - 2431 69
2432 -2495 70
2496 - 2559 71
2560 - 2623 72
2624 -2687 73
2688 - 2751 74
2752-2815 75
2816 -2879 76
2880 -2943 77
2944 - 3007 78
3008 - 3071 79
3072-3135 80
3136-3199 81
3200 - 3263 82
3264 - 3327 83
3328-3391 84

ATM Flow-Control Processor User’'s Guide




DS3 IOM MCR Class Mapping m

MCR Range MCR Class
3392-3455 85
3456 - 3519 86
3520 -3583 87
3584 - 3647 88
3648 - 3711 89
3712-3775 90
3776-3839 91
3840-3903 92
3904 - 3967 93
3968 - 4031 94
4032 -4095 95
4096 - 4223 96
4224 - 4351 97
4352 - 4479 98
4480 - 4607 99
4608 - 4735 100
4736 - 4863 101
4864 - 4991 102
4992 - 5119 103
5120 - 5247 104
5248 - 5375 105
5376 - 5503 106
5504 - 5631 107
5632 - 5759 108
5760 - 5887 109
5888 - 6015 110
6016 - 6143 111
6144 - 6271 112

ATM Flow-Control Processor User’'s Guide




DS3 IOM MCR Class Mapping m

MCR Range MCR Class
6272 -6399 113
6400 - 6527 114
6528 - 6655 115
6656 - 6783 116
6784 - 6911 117
6912 - 7039 118
7040 - 7167 119
7168 - 7295 120
7296 - 7423 121
7424 - 7551 122
7552 - 7679 123
7680 - 7807 124
7808 - 7935 125
7936 - 8063 126
8064 - 8191 127
8192 - 8447 128
8448 - 8703 129
8704 -8959 130
8960 - 9215 131
9216 - 9471 132
9472 - 9727 133
9728 -9983 134
9984 - 10239 135
10240 - 10495 136
10496 - 10751 137
10752 - 11007 138
11008 - 11263 139
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MCR Range MCR Class
11264 - 11519 140
11520 - 11775 141
11776 - 12031 142
12032 - 12287 143
12288 - 12543 144
12544 - 12799 145
12800 - 13055 146
13056 - 13311 147
13312 - 13567 148
13568 - 13823 149
13824 - 14079 150
14080 - 14335 151
14336 - 14591 152
14592 - 14847 153
14848 - 15103 154
15104 - 15359 155
15360 - 15615 156
15616 - 15871 157
15872 - 16127 158
16128 - 16383 159
16384 - 16895 160
16896 - 17407 161
17408 - 17919 162
17920 - 18431 163
18432 - 18943 164
18944 - 19455 165
19456 - 19967 166
19968 - 20479 167
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MCR Range MCR Class
20480 - 20991 168
20992 - 21503 169
21504 - 22015 170
22016 - 22527 171
22528 - 23039 172
23040 - 23551 173
23552 - 24063 174
24064 - 24575 175
24576 - 25087 176
25088 - 25599 177
25600 - 26111 178
26112 - 26623 179
26624 - 27135 180
27136 - 27647 181
27648 - 28159 182
28160 - 28671 183
28672 -29183 184
29184 - 29695 185
29696 - 30207 186
30208 - 30719 187
30720 - 31231 188
31232 - 31743 189
31744 - 32255 190
32256 - 32767 191
32768 - 33791 192
33792 - 34815 193
34816 - 35839 194
35840 - 36863 195
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MCR Range MCR Class
36864 - 37887 196
37888 - 38911 197
38912 - 39935 198
39936 - 40959 199
40960 - 41983 200
41984 - 43007 201
43008 - 44031 202
44032 - 45055 203
45056 - 46079 204
46080 - 47103 205
47104 - 48127 206
48128 - 49151 207
49152 - 50175 208
50176 - 51199 209
51200 - 52223 210
52224 - 53247 211
53248 - 54271 212
54272 - 55295 213
55296 - 56319 214
56320 - 57343 215
57344 - 58367 216
58368 - 59391 217
59392 - 60415 218
60416 - 61439 219
61440 - 62463 220
62464 - 63487 221
63488 - 64511 222
64512 - 65535 223
65536 - 67583 224
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MCR Range MCR Class
67584 - 69631 225
69632 - 71679 226
71680 - 73727 227
73728 - 75775 228
75776 - 77823 229
77824 - 79871 230
79872 - 81919 231
81920 - 83967 232
83968 - 86015 233
86016 - 88063 234
88064 - 90111 235
90112 - 92159 236
92160 - 94207 237
94208 - 96000 238
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T1 IOM MCR Class Mapping

The following list shows the MCR range and the corresponding MCR class for the

T1 IOM.

MCR Range MCR Class
100 - 111 6
112 - 127 7
128 - 143 8
144 - 159 9
160 - 175 10
176 - 191 11
192 - 207 12
208 - 223 13
224 - 239 14
240 - 255 15
256 - 271 16

272 - 287 17
288 - 303 18
304 - 319 19
320 - 335 20
336 - 351 21
352 - 367 22
368 - 383 23
384 - 399 24
400 - 415 25
416 - 431 26
432 - 447 27
448 - 463 28
464 - 479 29
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MCR Range MCR Class
480 - 495 30

496 - 511 31
512 - 527 32
528 - 543 33
544 - 559 34
560 - 575 35
576 - 591 36

592 - 607 37
608 - 623 38
624 - 639 39
640 - 655 40
656 - 671 41
672 - 687 42
688 - 703 43
704 - 719 44
720 - 735 45
736 - 751 46
752 - 767 47
768 - 783 48
784 - 799 49
800 - 815 50
816 - 831 51
832 - 847 52
848 - 863 53
864 - 879 54
880 - 895 55
896 - 911 56
912 - 927 57
928 - 943 58
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MCR Range MCR Class

944 - 959 59
960 - 975 60
976 - 991 61

992 - 1007 62
1008 - 1023 63
1024 -1055 64
1056 - 1087 65
1088 - 1119 66
1120 - 1151 67
1152 - 1183 68
1184 -1215 69
1216 - 1247 70
1248 -1279 71
1280 - 1311 72
1312 -1343 73
1344 -1375 74
1376 - 1407 75
1408 - 1439 76
1440 - 1471 77
1472 -1503 78
1504 -1535 79
1536 - 1567 80
1568 - 1599 81
1600 - 1631 82
1632 - 1663 83
1664 - 1695 84
1696 - 1727 85
1728 -1759 86
1760 -1791 87
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MCR Range MCR Class
1792 - 1823 88
1824 -1855 89
1856 - 1887 90
1888-1919 91
1920-1951 92
1952 -1983 93
1984 -2015 94
2016 - 2047 95
2048 - 2111 96
2112 -2175 97
2176 -2239 98
2240 -2303 99
2304 - 2367 100
2368 - 2431 101
2432 - 2495 102
2496 - 2559 103
2560 - 2623 104
2624 -2687 105
2688 - 2751 106
2752 - 2815 107
2816 - 2879 108
2880 - 2943 109
2944 - 3007 110
3008 - 3071 111
3072-3135 112
3136-3199 113
3200 - 3263 114
3264 - 3327 115
3328-3391 116
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MCR Range MCR Class
3392 -3455 117
3456 - 3519 118
3520 -3583 119
3584 - 3647 120
3648 - 3711 121
3712 - 3775 122
3776 -3839 123
3840-3903 124
3904 - 3967 125
3968 - 4031 126
4032 -4095 127
4096 - 4223 128
4224 - 4351 129
4352 - 4479 130
4480 - 4534 131
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The following list shows the MCR range and the corresponding MCR class for the

OC3 IOM.

MCR Range MCR Class
100 - 255 1
256 - 383 2
384 - 511 3
512 - 639 4
640 - 767 5
768 - 895 6
896 - 1023 7
1024 - 1151 8
1152 -1279 9
1280 - 1407 10
1408 - 1535 11
1536 - 1663 12
1664 - 1791 13
1792 - 1919 14
1920 - 2047 15
2048 - 2175 16
2176 - 2303 17
2304 - 2431 18
2432 - 2559 19
2560 - 2687 20
2688 -2815 21
2816 -2943 22
2944 - 3071 23
3072-3199 24
3200-3327 25
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MCR Range MCR Class
3328 -3455 26
3456 - 3583 27
3584 -3711 28
3712-3839 29
3840 -3967 30
3968 - 4095 31
4096 - 4223 32
4224 - 4351 33
4352 - 4479 34
4480 - 4607 35
4608 - 4735 36
4736 - 4863 37
4864 - 4991 38
4992 -5119 39
5120 -5247 40
5248 - 5375 41
5376 - 5503 42
5504 - 5631 43
5632 - 5759 44
5760 - 5887 45
5888 - 6015 46
6016 - 6143 47
6144 - 6271 48
6272 -6399 49
6400 - 6527 50
6528 - 6655 51
6656 - 6783 52
6784 - 6911 53
6912 -7039 54
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MCR Range MCR Class
7040 - 7167 55
7168 - 7295 56
7296 - 7423 57
7424 - 7551 58
7552 - 7679 59
7680 - 7807 60
7808 - 7935 61
7936 - 8063 62
8064 -8191 63
8192 - 8447 64
8448 - 8703 65
8704 - 8959 66
8960 - 9215 67
9216 -9471 68
9472 - 9727 69
9728 -9983 70
9984 - 10239 71
10240 - 10495 72
10496 - 10751 73
10752 - 11007 74
11008 - 11263 75
11264 - 11519 76
11520 - 11775 77
11776 - 12031 78
12032 - 12287 79
12288 - 12543 80
12544 - 12799 81
12800 - 13055 82
13056 - 13311 83
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MCR Range MCR Class
13312 - 13567 84
13568 - 13823 85
13824 - 14079 86
14080 - 14335 87
14336 - 14591 88
14592 - 14847 89
14848 - 15103 90
15104 - 15359 91
15360 - 15615 92
15616 - 15871 93
15872 - 16127 94
16128 - 16383 95
16384 - 16895 96
16896 - 17407 97
17408 - 17919 98
17920 - 18431 99
18432 - 18943 100
18944 - 19455 101
19456 - 19967 102
19968 - 20479 103
20480 - 20991 104
20992 - 21503 105
21504 - 22015 106
22016 - 22527 107
22528 - 23039 108
23040 - 23551 109
23552 - 24063 110
24064 - 24575 111
24576 - 25087 112
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MCR Range MCR Class
25088 - 25599 113
25600 - 26111 114
26112 - 26623 115
26624 - 27135 116
27136 - 27647 117
27648 - 28159 118
28160 - 28671 119
28672 - 29183 120
29184 - 29695 121
29696 - 30207 122
30208 - 30719 123
30720 - 31231 124
31232-31743 125
31744 - 32255 126
32256 - 32767 127
32768 - 33791 128
33792 - 34815 129
34816 - 35839 130
35840 - 36863 131
36864 - 37887 132
37888 - 38911 133
38912 - 39935 134
39936 - 40959 135
40960 - 41983 136
41984 - 43007 137
43008 - 44031 138
44032 - 45055 139
45056 - 46079 140
46080 - 47103 141
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MCR Range MCR Class
47104 - 48127 142
48128 - 49151 143
49152 - 50175 144
50176 - 51199 145
51200 - 52223 146
52224 - 53247 147
53248 - 54271 148
54272 - 55295 149
55296 - 56319 150
56320 - 57343 151
57344 - 58367 152
58368 - 59391 153
59392 - 60415 154
60416 - 61439 155
61440 - 62463 156
62464 - 63487 157
63488 - 64511 158
64512 - 65535 159
65536 - 67583 160
67584 - 69631 161
69632 - 71679 162
71680 - 73727 163
73728 - 75775 164
75776 - 77823 165
77824 - 79871 166
79872 - 81919 167
81920 - 83967 168
83968 - 86015 169
86016 - 88063 170
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MCR Range MCR Class
88064 - 90111 171
90112 - 92159 172
92160 - 94207 173
94208 - 96255 174
96256 - 98303 175
98304 - 100351 176
100352 - 102399 177
102400 - 104447 178
104448 - 106495 179
106496 - 108543 180
108544 - 110591 181
110592 - 112639 182
112640 - 114687 183
114688 - 116735 184
116736 - 118783 185
118784 - 120831 186
120832 - 122879 187
122880 - 124927 188
124928 - 126975 189
126976 - 129023 190
129024 - 131071 191
131072 - 135167 192
135168 - 139263 193
139264 - 143359 194
143360 - 147455 195
147456 - 151551 196
151552 - 155647 197
155648 - 159743 198
159744 - 163839 199
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MCR Range MCR Class
163840 - 167935 200
167936 - 172031 201
172032 - 176127 202
176128 - 180223 203
180224 - 184319 204
184320 - 188415 205
188416 - 192511 206
192512 - 196607 207
196608 - 200703 208
200704 - 204799 209
204800 - 208895 210
208896 - 212991 211
212992 - 217087 212
217088 - 221183 213
221184 - 225279 214
225280 - 229375 215
229376 - 233471 216
233472 - 237567 217
237568 - 241663 218
241664 - 245759 219
245760 - 249855 220
249856 - 253951 221
253952 - 258047 222
258048 - 262143 223
262144 - 270335 224
270336 - 278527 225
278528 - 286719 226
286720 - 294911 227
294912 - 303103 228
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MCR Range MCR Class
303104 - 311295 229
311296 - 319487 230
319488 - 327679 231
327680 - 335871 232
335872 - 344063 233
344064 - 352255 234
352256 - 353208 235
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OC12 IOM MCR Class Mapping

The following list shows the MCR range and the corresponding MCR class for the
OC12 IOM.

MCR Range MCR Class
100 - 1023 1
1024 -1535 2
1536 - 2047 3
2048 -2559 4
2560-3071 5
3072-3583 6
3584 -4095 7
4096 - 4607 8
4608 - 5119 9
5120 - 5631 10
5632 - 6143 11
6144 - 6655 12
6656 - 7167 13
7168 - 7679 14
7680 - 8191 15
8192 - 8703 16
8704 - 9215 17
9216 - 9727 18
9728 - 10239 19
10240 - 10751 20
10752 - 11263 21
11264 - 11775 22
11776 - 12287 23
12288 - 12799 24
12800 - 13311 25

ATM Flow-Control Processor User’s Guide




OC12 IOM MCR Class Mapping m

MCR Range MCR Class
13312 - 13823 26
13824 - 14335 27
14336 - 14847 28
14848 - 15359 29
15360 - 15871 30
15872 - 16383 31
16384 - 16895 32
16896 - 17407 33
17408 - 17919 34
17920 - 18431 35
18432 - 18943 36
18944 - 19455 37
19456 - 19967 38
19968 - 20479 39
20480 - 20991 40
20992 - 21503 41
21504 - 22015 42
22016 - 22527 43
22528 - 23039 44
23040 - 23551 45
23552 - 24063 46
24064 - 24575 47
24576 - 25087 48
25088 - 25599 49
25600 - 26111 50
26112 - 26623 51
26624 - 27135 52
27136 - 27647 53
27648 - 28159 54
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MCR Range MCR Class
28160 - 28671 55
28672 - 29183 56
29184 - 29695 57
29696 - 30207 58
30208 - 30719 59
30720 - 31231 60
31232 -31743 61
31744 - 32255 62
32256 - 32767 63
32768 - 33791 64
33792 - 34815 65
34816 - 35839 66
35840 - 36863 67
36864 - 37887 68
37888 - 38911 69
38912 - 39935 70
39936 - 40959 71
40960 - 41983 72
41984 - 43007 73
43008 - 44031 74
44032 - 45055 75
45056 - 46079 76
46080 - 47103 77
47104 - 48127 78
48128 - 49151 79
49152 - 50175 80
50176 - 51199 81
51200 - 52223 82
52224 - 53247 83
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MCR Range MCR Class
53248 - 54271 84
54272 - 55295 85
55296 - 56319 86
56320 - 57343 87
57344 - 58367 88
58368 - 59391 89
59392 - 60415 90
60416 - 61439 91
61440 - 62463 92
62464 - 63487 93
63488 - 64511 94
64512 - 65535 95
65536 - 67583 96
67584 - 69631 97
69632 - 71679 98
71680 - 73727 99
73728 - 75775 100
75776 - 77823 101
77824 - 79871 102
79872 - 81919 103
81920 - 83967 104
83968 - 86015 105
86016 - 88063 106
88064 - 90111 107
90112 - 92159 108
92160 - 94207 109
94208 - 96255 110
96256 - 98303 111
98304 - 100351 112
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MCR Range MCR Class
100352 - 102399 113
102400 - 104447 114
104448 - 106495 115
106496 - 108543 116
108544 - 110591 117
110592 - 112639 118
112640 - 114687 119
114688 - 116735 120
116736 - 118783 121
118784 - 120831 122
120832 - 122879 123
122880 - 124927 124
124928 - 126975 125
126976 - 129023 126
129024 - 131071 127
131072 - 135167 128
135168 - 139263 129
139264 - 143359 130
143360 - 147455 131
147456 - 151551 132
151552 - 155647 133
155648 - 159743 134
159744 - 163839 135
163840 - 167935 136
167936 - 172031 137
172032 - 176127 138
176128 - 180223 139
180224 - 184319 140
184320 - 188415 141
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MCR Range MCR Class
188416 - 192511 142
192512 - 196607 143
196608 - 200703 144
200704 - 204799 145
204800 - 208895 146
208896 - 212991 147
212992 - 217087 148
217088 - 221183 149
221184 - 225279 150
225280 - 229375 151
229376 - 233471 152
233472 - 237567 153
237568 - 241663 154
241664 - 245759 155
245760 - 249855 156
249856 - 253951 157
253952 - 258047 158
258048 - 262143 159
262144 - 270335 160
270336 - 278527 161
278528 - 286719 162
286720 - 294911 163
294912 - 303103 164
303104 - 311295 165
311296 - 319487 166
319488 - 327679 167
327680 - 335871 168
335872 - 344063 169
344064 - 352255 170
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MCR Range MCR Class
352256 - 360447 171
360448 - 368639 172
368640 - 376831 173
376832 - 385023 174
385024 - 393215 175
393216 - 401407 176
401408 - 409599 177
409600 - 417791 178
417792 - 425983 179
425984 - 434175 180
434176 - 442367 181
442368 - 450559 182
450560 - 458751 183
458752 - 466943 184
466944 - 475135 185
475136 - 483327 186
483328 - 491519 187
491520 - 499711 188
499712 - 507903 189
507904 - 516095 190
516096 - 524287 191
524288 - 540671 192
540672 - 557055 193
557056 - 573439 194
573440 - 589823 195
589824 - 606207 196
606208 - 622591 197
622592 - 638975 198
638976 - 655359 199
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MCR Range MCR Class
655360 - 671743 200
671744 - 688127 201
688128 - 704511 202
704512 - 720895 203
720896 - 737279 204
737280 - 753663 205
753664 - 770047 206
770048 - 786431 207
786432 - 802815 208
802816 - 819199 209
819200 - 835583 210
835584 - 851967 211
851968 - 868351 212
868352 - 884735 213
884736 - 901119 214
901120-917503 215
917504 - 933887 216
933888 - 950271 217
950272 - 966655 218
966656 - 983039 219
983040 - 999423 220
999424 - 1015807 221
1015808 - 1032191 222
1032192 - 1048575 223
1048576 - 1081343 224
1081344 - 1114111 225
1114112 - 1146879 226
1146880 - 1179647 227
1179648 - 1212415 228
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MCR Range MCR Class
1212416 - 1245183 229
1245184 - 1277951 230
1277952 - 1310719 231
1310720 - 1343487 232
1343488 - 1376255 233
1376256 - 1409023 234
1409024 - 1440000 235
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closed-loop flow control 2-10
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objectives 1-3
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transmission rate 1-6
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ATM Flow Control Processor
architecture 2-3
cell buffers 2-3, 2-15, 3-19
cell rate adjustment 2-11
configuring 3-1 to 3-32
description of 2-1
discard mechanisms 2-16
downloading tables 3-7
hardware version 3-19
multicast cells 2-16
operational status 3-19
queues 2-16
rate profile tables 2-13
setting attributes 3-2
statistics 2-17, 3-33
traffic shaping 2-13
viewing IOM attributes 3-12
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logical port 3-30

BCM cells
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generating 2-9
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Best effort delivery 1-4
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admin status 3-4, 3-14
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hardware version ID 3-19
IOM clock source 3-15
operational status 3-19
physical slot ID 3-18
queues 2-3
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software version ID 3-19
CCRM cells
defining 3-21
description of 2-4
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protocol ID 3-5
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E
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(EFCI) 1-5

Explicit Rate (ER) 1-3

F

FCP discard 3-32

Flow control for ATM services 1-3
Frame discard 1-6
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R
Rate control
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Slot ID

displaying 3-4, 3-23, 3-30

logical 3-14

physical 3-18

redundant 3-4, 3-14
Statistics

displaying 3-33 to 3-41

overview 2-17
Sustained Cell Rate (SCR) 1-4
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Traffic descriptor 3-31
Traffic management for ATM 1-5
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