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What’s new

The following feature was added to this document:

e Secure shell (Ssh) on Nortel Multiservice Switch 15000 and 20000
(page 5)

Attention: To ensure that you are using the most current version of an NTP,
check the current NTP listin NN10600-000 Nortel Multiservice Switch 7400/
15000/20000 What's New.

Secure shell (Ssh) on Nortel Multiservice Switch 15000 and 20000

The following sections were updated for this feature:
e Turning collector spooling on or off for each datatype (page 11)
* Understanding statistics collection (page 26)

* Understanding Multiservice Switch data collection systems (page 33)
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Data collection system configuration

Configure the Nortel Multiservice Switch data collection system (DCS) to
collect data about node operation and to store that data on the file system for
future analysis.

After you set up DCS logs, SNMP logs will also be visible as part of the DCS
log stream. For more information on logging SNMP set requests see
NN10600-300 Nortel Multiservice Switch 7400/15000/20000 Operations:
SNMP.

Data collection system configuration procedures
This task flow shows you the sequence of procedures to perform in order to
configure the data collection system. To link to any procedure, go to Data
collection system configuration procedure navigation (page 7).
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Data collection system configuration procedures

Configuring the agent
queue sizes for each
LP and each datatype

Turning collector
spooling on or off
for each datatype

Configuring the maximum
number of closed spooling

files for each datatype

Data
collection system
configuration

Configuring the maximum
number of days to retain
a spooled file for the log

data type

Configuring the active
alarms list

MSS 3206 001 AA

Data collection system configuration procedure navigation
* Configuring the agent queue sizes for each LP and each datatype
(page 8)
e Turning collector spooling on or off for each datatype (page 11)

* Configuring the maximum number of closed spooling files for each
datatype (page 13)

* Configuring the number of days to retain a spooled file for the log datatype
(page 15)

Attention: Configuring the number of days to retain a spooled file applies
only to the log datatype.

* Configuring the active alarm list (page 17)
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Configuring the agent queue sizes for each LP and each datatype

Change agent queue sizes at initial setup or when you identify new
engineering requirements.

Procedure steps

Step Action

CAUTION

Risk of operational data loss

When its queue is full, the agent discards any additional
operational data originating on the LP.

1 Add a component to override the agent queue size for each data type you
want to reset:

add Lp/<n> Eng DataStream/<datatype> Override
2 Set the maximum queue size for each data type:

set Lp/<n> Eng Ds/<datatype> Ov agentQueueSize <size>
3 Verify that you correctly configured the queue sizes:

display LogicalProcessor/<n> Engineering DataStream/*

--End--
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Variable definitions

Variable Value

<datatype> is the datatype value, one of accounting, alarm, debug, log, rtstats, scn,
stats, or trap

<n> is the number of the LP.

<size> is the maximum number of records the queue can hold.

Set the size to 0 (zero) if you want the agent to discard all data of this
type. A setting of 0 (zero) does not prevent applications from generating
the data. If possible, configure the application so that it does not
generate this unrequired data.

Attention: You cannot set the size to zero for the log datatype.

If you want to collect a particular data type, do not set the queue size
smaller than 20. Small queue sizes trigger queue threshold alarms more
often than necessary.

When using the 4pOC3ChSmir FP, the following override queue sizes
should be used:

e accounting: O for the FP

e alarm: 1500 for the FP and 500 for the CP
e scn: 1000 for the FP and 1500 for the CP
The default agent queue sizes are as follows:
e accounting: 10 000 records

e alarm: 100 records

e debug: 0 records

¢ log: 50 records

e ristats: O records

e scn: 200 records

e stats: O records

e trap: 50 records
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Procedure job aid
Agent queue sizes LP and datatype component hierarchy

Em
I— LogicalProcessor
— Engineering

L DataStream
IfentQueueSize (agentQ)

Override
agentQueueSize (agentQ)

PPT 3200 003 AA
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Turning collector spooling on or off for each datatype

Configure the spooling option to specify whether or not a data type spools to
the file system.

Prerequisites

CAUTION

Data can spool before NMIS session starts

If a spooler is set to on, data can begin spooling as soon as the
control processor becomes active. If data that spools and appears
in a user session (such as alarms) has already spooled before you
log on, that data does not appear in your user session. For
example, alarms that spool before you establish a user session
are only spooled to disk and do not appear in your user session.

On rare occasions, Multiservice Data Manager Active Alarms
display does not clear after a node reload if the spooler, local
operator, Telnet or Ssh session, or SNMP agent logs in too
quickly. Using the on-switch active alarm list feature will minimize,
but not eliminate, these potential issues.

CAUTION

Risk of operational data loss

If a spooler containing data is set to off, the data currently held in
the spooler queue is lost. Ensure that the spooler queue is empty
before turning the spooler off.

Procedure steps

Step

Action

Verify that the spooler queue is empty by displaying the spooler queue
statistics:

display Collector/* Spooler Statistics
Turn the spooling option on or off:
set Col/<datatype> Sp spool <setting>

Configure the agentQueueSize for this data type on each Lp as zero, if the
spooler is set to off and the collection type is either accounting or stats:

set Lp/<n> Eng Ds/<datatype> Ov agentQueueSize 0
Verify that you have correctly configured the spooling option:

display Collector/<datatype>

Copyright © 2006, Nortel
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--End--

Variable definitions

Variable Value

<datatype> is the datatype value, either accounting, alarm, debug, log, scn, or stats.
<n> is the number of the LP.

<setting> is the spooling setting, either on or off.

If you want to spool the data type, use on. If you do not want to spool the
data type, use off.

Attention: You cannot turn off spooling for the log datatype.

The default settings for the spooling option are as follows:

accounting: on
alarm: on
debug: off

log: on

rtstats: off
scn: on

stats: on

trap: off

Procedure job aid
Collector spooling datatype component hierarchy

Em

— Collector (Col)

collectionTimes
peakWaterMarklInternal
currentQueueSize
recordsRx
recordsDiscarded

Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)
daysToRetainFiles
currentQueueSize
recordsRx

recordsDiscarded
PPT 3200 002 AA
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Configuring the maximum number of closed spooling files for each
datatype

Set the maximum number of closed spooling files that Nortel Multiservice
Switch nodes store on their file systems, for each data type.

Prerequisites
e The appropriate values for maximum closed spooler files have been
determined. See Nortel Multiservice Switch Release Notes for guidelines.

CAUTION

Risk of data loss and service interruption

If you set the spooler to keep an unlimited number of files, the disk
can fill up with data files. When the disk is full, data records are lost
because the new data cannot be saved. When the active disk is
full the node cannot support file system redundancy and cannot
always perform necessary functions. If you use this setting, you
must carefully monitor disk usage.

Procedure steps

Step Action

1 Display the current maximum file settings for all data types:
display Col/* Sp maxFile

2 Specify the maximum number of files to be kept on disk for each data type:
set Col/<datatype> Sp maxFile <number>

3 Verify the new maximum file settings:

display Collector/* Spooler maxFile

--End--
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Variable definitions

Variable Value

<datatype> is the datatype value, either of accounting, alarm, debug, log, scn, or
stats.

<number> is the number of files to be kept on disk (any integer between 1 and 200).

If you want to keep an unlimited number of files, enter O (zero). However,
carefully monitor disk usage when using the unlimited setting.

Attention: You cannot modify the maximum number of files for the log
datatype.

The default maximums are as follows:
e accounting: 200 files

e alarm: 20 files

e debug: 2 files

* Jlog: Ofiles

e scn: 10 files

e gtats: 200 files

Procedure job aid
Closed spooling files datatype component hierarchy

Em

L Collector (Col)
collectionTimes
peakWaterMarklInternal
currentQueueSize
recordsRx
recordsDiscarded

Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)
daysToRetainFiles
currentQueueSize
recordsRx

recordsDiscarded
PPT 3200 002 AA
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Configuring the number of days to retain a spooled file for the log
datatype

Set the number of days to retain a spooled log file on the disk, for the log
datatype.

Prerequisites
e The appropriate values for days to retain files have been determined. See
to Nortel Multiservice Switch Release Notes for guidelines.

*  You must have a command impact of system administration, before you
can modify the daysToRetainFiles attribute.

Procedure steps

Step Action

1 Display the current setting for the daysToRetainFiles attribute for the log
datatype:
display Col/log Sp daysToRetainFiles

2 Set the value of the daysToRetainFiles attribute for the Col/log Spooler
component:

set Col/log Sp daysToRetainFiles <number>
3 Verify the attribute setting:

display Col/log Sp daysToRetainFiles

--End--
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Variable definitions

Variable Value

<number> is the number of days to retain spooled files for the log datatype.
You cannot set the number to zero for the log datatype.
The default values of this attribute are as follows:

e accounting: 0

e alarm: 0
e debug: 0
e Jlog:5

e scn:0

e stats: 0

Attention: You cannot change the value of this attribute for accounting,
stats, alarm, debug, scn and stats datatypes.

Procedure job aid
Spooled file log datatype component hierarchy

Em

L Collector (Col)
collectionTimes
peakWaterMarklinternal
currentQueueSize
recordsRx
recordsDiscarded

Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)
daysToRetainFiles
currentQueueSize
recordsRx

recordsDiscarded
PPT 3200 002 AA
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Configuring the active alarm list

Configure the active alarm list (AAList) to enable a running list of all active
alarms that have been raised, but not yet cleared.

Prerequisites
* The appropriate value for the AAList maximum list size has been
determined. Refer to the Nortel Multiservice Switch Release Notes for
guidelines.

* The proper Multiservice Data Manager server setup for utilization of Active
Alarm lists has been completed. See 241-6001-310 Nortel Multiservice
Data Manager Server Reference for details.

Procedure steps

Step Action

1 Add the activeAlarmList attribute directly to the feature list associated with
the control processor (CP).

Attention: The activeAlarmList attribute is not maintained for the standby CP if the
operator changes the cpEquipmentProtection attribute (under the Shelfcomponent)
from hot to cold before committing the view in which the activeAlarmList attribute has
been added.

set sw logicalProcessorType/<y> fl activeAlarmList

2 Optionally, override the automatically supplied default value for the
maxListSize attribute of the activeAlarmList attribute on the LP:

add 1lp/<x> eng activeAlarmList
add lp/<x> eng activeAlarmList override

set lp/<x> eng activeAlarmList override maxListSize
<list size>

3 To see the current size of the AAList, as well as other AAList statistics,
display the attributes for the activeAlarmList attribute.

display lp/<x> eng activeAlarmList
4 Optionally, disable the AAList without impacting service. (Using step 1 to

remove the AAList results in a shelf-wide outage.) You can disable the
activeAlarmList attribute for each provisioned logical processor.

add lp/<x%x> eng activeAlarmList
add lp/<x> eng activeAlarmList override

set lp/<x> eng activeAlarmList override maxListSize
disabled
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--End--
Variable definitions
Variable Value
<list_size> is the maximum size of the AAList on the LP. The possible values are:

e any integer from 10 to 200

e disabled (this indicates that active alarms are not stored on this
LP)

e autoConfigured (this automatically supplies a maximum list size
which is equal to the value of the maxListSize attribute associated
with the activeAlarmList attribute)

e unlimited (no list size limit is imposed)
<x> is the instance value of the logical processor (LP).

<y> is the instance value of the logical processor type.

Procedure job aid
Active alarm list component hierarchy

Em
I— LogicalProcessor (Lp)
L Engineering

I— ActiveAlarmList
maxListSize
alarmsRx
alarmsDiscarded
currentListSize
peakListSize

Override
maxListSize

PPT 3202 001 AA
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Data collection system troubleshooting

Use the data collection system (DCS) to troubleshoot the operation of Nortel
Multiservice Switch nodes.

Data collection system troubleshooting procedures

This task flow shows the sequence of procedures to perform when using the
data collection system to troubleshoot a node. To link to any procedure, go to
Data collection system troubleshooting procedures navigation (page 19).

Data collection system troubleshooting procedures

Verifying that
spooling is activated

Obtaining real-time
statistics data

Data
collection system
troubleshooting

Creating a new
spooling file

Stopping spooling |

MSS 3206 002 AA

Data collection system troubleshooting procedures navigation
» Verifying that spooling is activated (page 20)

* Obtaining real-time statistics data (page 21)
* Creating a new spooling file (page 23)

* Stopping spooling (page 24)
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Verifying that spooling is activated
Verify that spooling is activated to determine which types of data are being
spooled to the disk.

Prerequisites
e Perform this procedure in provisioning mode.

Procedure steps

Step Action

1 Display the spooling attribute to determine the types of data being spooled
to the disk.

display collector/* spooler spooling

A value of “on” for each datatype indicates that spooling is activated for that
type.

--End--
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Obtaining real-time statistics data

Use this procedure only when troubleshooting a node. Nortel recommends
that this procedure be performed by a GNPS representative.

Prerequisites
¢ Your user ID must have a minimum scope of device and a minimum impact
of service, in order to perform this procedure.

Procedure steps

Step Action

1 Add an Override
add LogicalProcessor/<n> Engineering DataStream/rtstats
Override

2 Set the maximum agent queue size for the LP:

set LogicalProcessor/<n> Engineering DataStream/rtstats
Override agentQueueSize <size>

3 Verify your configuration of PMs collection:

display LogicalProcessor/<n> Engineering DataStream/
rtstats

--End--
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Variable definitions

Variable

Value

<n>

<size>

is the number of the LP.
is the maximum number of records in the queue.

Use a value between 20 and 200, depending on the number of

applications configured on that LP to generate records. The typical setting
is 100.

Procedure job aid
Obtaining real-time statistics data component hierarchy

Em
I— LogicalProcessor
I— Engineering

I— DataStream
IigentQueueSize (agentQ)

Override
agentQueueSize (agentQ)

PPT 3200 003 AA

Copyright © 2006, Nortel
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Creating a new spooling file

Create a new spooling file when you want to retrieve the latest set of data of
a particular data type.

After the node creates a new spooling file, it closes the open spooling file. You
can retrieve only closed spooling files. Once the spooling file is closed, you
can retrieve the latest set of data for analysis.

Procedure steps

Step Action

1 Create the new spooling file.
newfile Col/<datatype> Sp

2 Optionally, transfer closed files to another location for analysis using the
Management Data Provider (MDP).

--End--
Variable definitions
Variable Value
<datatype> is the datatype value, either accounting, alarm, debug, log, scn, or stats.

Procedure job aid
Creating a new spooling file component hierarchy

Em

L Collector (Col)
collectionTimes
peakWaterMarklInternal
currentQueueSize
recordsRx
recordsDiscarded

Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)
daysToRetainFiles
currentQueueSize
recordsRx

recordsDiscarded
PPT 3200 002 AA
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Stopping spooling
Stop spooling data to a collector when you want to test a CP’s disk or to aid in
troubleshooting accounting records. You can stop spooling either temporarily

(spooling will resume if the power goes off and back on again) or permanently
(until you turn it back on).

Prerequisites

* You must have a command impact of system administration to modify the
agentQueueSize attribute for the log datatype.

Procedure steps

Step Action

1 Lock the spooler, to stop spooling temporarily:
lock Col/<datatype> Spooler
2 Set the agent queue size to 0, to stop spooling permanently:

set lp/<n> Eng DataStream/<datatype> Override
agentQueueSize 0

--End--
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Variable definitions

Variable Value

<datatype> is the datatype value, one of accounting, alarm, debug, log, scn, or stats.

Attention: You cannot set the Agent queue size to zero for the log
datatype.

Attention: You cannot lock a spooler of the log datatype.

<n> is the number of the LP.

Procedure job aid
Stopping spooling component hierarchy

Em

— Collector (Col)
collectionTimes
peakWaterMarkInternal
currentQueueSize
recordsRx
recordsDiscarded

— Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)
daysToRetainFiles
currentQueueSize
recordsRx
recordsDiscarded

Agent (Ag)
currentQueueSize
recordsRx
recordsDiscarded

LogicalProcessor

L Engineering

L DataStream
| agentQueueSize (agentQ)

Override
agentQueueSize (agentQ)

PPT 3200 001 AA
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Understanding statistics collection

Use this section to learn about the data collection system (DCS).

The DCS collects the following types of performance measurements:
» statistics

¢ real-time statistics

Statistics and real-time statistics help you perform network engineering and
long-term planning activities. These performance measurements allow you to
verify the network design against the real performance of the network.

Navigation
e Statistics (page 26)

* Real-time statistics (page 29)
* Collected statistics and real-time statistics records (page 32)
* Spooled statistics records (page 32)

e Obtaining real-time statistics data (page 21)

Statistics

When properly configured, the DCS collects the statistics records and spools
them to disk. Once on disk, you can remove statistics files using the
management data provider (MDP). See 241-6001-309 Nortel Multiservice
Data Manager Management Data Provider for details.

By default, the DCS does not collect statistics data. The agent queue size for
statistics data is set to 0 (zero), which causes the agent to discard all statistics
data.

The figure Statistics collection components and attributes (page 27) illustrates
the data collection components and attributes that collect Nortel Multiservice
Switch node statistics. NN10600-060 Nortel Multiservice Switch 7400/15000/
20000 Component Reference contains a description of each Multiservice
Switch component, and identifies if the node generates a record for it.
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For additional guidelines on setting these parameters, see Nortel Multiservice
Switch Release Notes.

Statistics collection components and attributes

EM
— Collector/stats

— Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)

- Agent (AQ)

— LogicalProcessor (Lp)

I— Engineering

I— DataStream/stats
| agentQueueSize (agentQ)

Override
agentQueueSize (agentQ)

PPT 2930 031 AA

Collection process

Nortel Multiservice Switch network planning and engineering statistics flow
through the DCS.

The file prober host is a scheduled UNIX cron job that transfers data from
Multiservice Switch nodes to a storage site. The file prober transfers closed
statistics files to the MDP spool directory using proxy file transfer protocol
(FTP). A file, stored in your local home directory on the file prober host, logs
the session. By default, if the file transfer is successful, the file prober host
deletes the closed statistics files from the node.

The MDP retrieves and converts node statistics data before transferring it to
the network engineering host. The MDP receives the statistics from nodes in
file management information protocol (FMIP) format and converts it to bulk
format (a form of ASCII/EBCDIC) before storing them.

Once the MDP has converted and stored the collected data, it transfers the
data to the network engineering host. The network engineering host uses
node statistics data for network engineering and planning analysis.
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The figure Network statistics flow (page 28) shows the flow of statistics
through the system.

Network statistics flow

Network
engineering Network
and planning engineering
analysis using | host
statistics

Data collection,

storage, and Bulk
conversion format
Management
«| Data
.~ | Provider
File prober
host
., Proxy
N FTP FMIP
format
Statistics
are generated *, FTP
on switch .

Multiservice Switch

------ > Proxy FTP
— Data flow

MSS 0055 001 AB

Attention: The file prober and the MDP hosts can coexist on the same
workstation, provided the workstation has sufficient resources and network

connectivity.

Collection times
Nortel Multiservice Switch systems collect statistics every 15 minutes, starting
on the hour. The collection times are synchronized with network time
(Coordinated Universal Time) throughout a Multiservice Switch network. The
figure Collection times of statistics (page 29) illustrates the collection times.
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When statistics collection begins, the first collection interval can be less than
15 minutes. For example, if statistics collection begins at 10:05 a.m., at 10:15
a.m. the Nortel Multiservice Switch system collects statistics for the time
interval between 10:00 a.m. and 10:15 a.m. After this time, the system collects
statistics at 15-minute intervals.

Collection times of statistics

10:00 10:15 10:30 10:45 11:00 11:15
s 100 15 .  Network time
Emin min min . .
Collect Collect Collect Collect Collect
statistics  statistics  statistics  statistics  statistics

Statistics turned on
10:05 a.m.

PPT 0056 001 AA

Real-time statistics
Real-time statistics cannot be spooled to a disk. They are requested through
the network management interface system (NMIS), local operator, Telnet,
Ssh, or FMIP sessions. The DCS collects the values of particular attributes
and sends them to the NMIS, local operator, telnet, or FMIP sessions that
have requested them.

By default, the data collection system (DCS) does not collect real-time
statistics data. The maximum agent queue size for real-time statistics data is
set to 0 (zero), which causes the agent to discard this type of data. The
enabling of the real-time statistics data collection is usually part of the initial
installation of the Nortel Multiservice Switch node. If you need to reset the
maximum agent queue size for real-time statistics data for a logical processor
after its been enabled as part of a troubleshooting procedure, use the agent
queue size value for the ristats attribute to determine the maximum number of
performance measurement records in the queue.

Real-time statistics are defined for specific use in the Passport for Succession
VToA context. Thus, allowing the collection of such data on Multiservice
Switch 15000 nodes is always done in conjunction with the MDM application,
PMSP, and any other application processing real-time statistics data (on both
the SDM and the network management application layer).
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Attention: Synonymous terms for real-time statistics include “Network
Traffic Management” (NTM), and “performance measurements” (PMs).

The figure Real-time statistics collection components and attributes (page 30)
illustrates the data collection components and attributes that collect real-time
statistics. NN10600-060 Nortel Multiservice Switch 7400/15000/20000
Component Reference contains a description of each component, and
identifies if the node generates a record for it.

Real-time statistics collection components and attributes

EM
— Collector/rtstats

— Spooler (Sp)
spooling (spool)
maximumNumberOfFiles (maxFile)

Agent (Ag)

— LogicalProcessor (Lp)

— Engineering

I— DataStream/rtstats
agentQueueSize (agentQ)

Override
agentQueueSize (agentQ)

PPT 2930 031 AA

Collection process
Nortel Multiservice Switch network planning and engineering real-time
statistics flow through the DCS to the NMIS local operator, Telnet, Ssh, or
FMIP sessions, which can request them.

The figure Network real-time statistics flow (page 31) shows the flow of real-
time statistics through the system.

Attention: Synonymous terms for real-time statistics include “Network
Traffic Management” (NTM), and “performance measurements” (PMs).
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Network real-time statistics flow

Telnet/Ssh/ Multiservice
local operator Data Manager

ASCII
format

FMIP
format

Real-time statistics
are generated
on switch

Multiservice
Switch

— Data flow

MSS 3100 001 AB

Collection times
Nortel Multiservice Switch systems collect real-time statistics every 5 minutes,
starting on the hour. The collection times are synchronized with network time
(UTC) throughout the network. The figure Collection times of real-time
statistics (page 31) illustrates the collection times.

Collection times of real-time statistics

10:00 10:05 10:10 10:15 10:20 10:25
2 3 5 Network time
Emin minE min . .
Collect Collect Collect Collect Collect
real-time real-time real-time real-time real-time
statistics  statistics  statistics  statistics  statistics

Real-time statistics
turned on at 10:00 a.m.

PPT 0056 001 AB
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Collected statistics and real-time statistics records

At a predetermined time, Nortel Multiservice Switch nodes generate a
statistics and real-time statistics record, for each component that has statistics
and real-time statistics. Each statistics and real-time statistics record contains
the following information:

* name of the component

* customer ID of the component

* date and time

e gtatistics for the component

The statistics and real-time statistics collected for a component depend on the
component. The statistics collected for each Lp component can include:

* cardNumber

* cardStatus

e cpuUtilAvg

s cpuUtilAvgMin

* cpuUtilAvgMax

You can find detailed information about the statistics record collected from

each type of component in NN10600-060 Nortel Multiservice Switch 7400/
15000/20000 Component Reference.

Attention: Synonymous terms for real-time statistics include “Network
Traffic Management” (NTM), and “performance measurements” (PMs).

Spooled statistics records

Statistics records spool to the statistics files on the Nortel Multiservice Switch
node disk. These files are in a directory structure similar to other types of
spooled data. Each statistics record contains data for one component.
Spooled statistics files close at midnight each day and whenever:

* afile is larger than 500 kbytes
* the statistics spooler receives a newFile Col Sp command
» the active control processor (CP) resets, restarts, or reboots

* the file system service is disrupted (for example, the file system is in a
locked state)

Attention: Real-time statistics cannot be spooled.
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Understanding Multiservice Switch data
collection systems

Use this section to learn about Nortel Multiservice Switch data collection
systems (DCS).

Navigation
* Overview of DCS (page 33)

e Agent queue sizes (page 34)
e Spooled data files (page 34)
e Active alarm list (page 38)

e Types of data (page 39)

Overview of DCS

The DCS collects node-generated data that can be used for troubleshooting,
performance tuning, and billing. The DCS either

* sends the data to an external network management system for analysis
e spools it to the file system (for example, accounting data)

e orboth (for example, alarms data)

The DCS consists of agents, collectors, and spoolers. Agents reside on each
processor card to gather data records from the services running on the
processor card. On each processor card, there is one agent for each type of
data, represented by Agent (Ag) subcomponents. The agents of a particular
data type send their data records to a collector (one for each data type), which
resides on the active control processor (CP). The collectors are represented
by instances of the Collector (Col) component. The collectors then send the
data records to the network management interfaces, the spoolers, the SNMP
agents, or all three. The spoolers are represented by Spooler (Sp)
subcomponents.
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The network management interfaces either display records during operator
sessions (local, Telnet or Ssh interfaces) or send records to Multiservice Data
Manager workstations (fast management information protocol (FMIP)
interface). The spoolers (one for each data type) format the data and save it
on the file system.

Each collector, agent, and spooler has a queue to hold data records until it can
process them. If a queue fills up, the DCS starts to discard records. You can
review the current number of records in the queue (currentQueueSize), the
number or records received (recordsRx), and the number of records
discarded (recordsDiscarded) for each collector, agent, and spooler.

For more details on the DCS, see NN10600-030 Nortel Multiservice Switch
7400/15000/20000 Overview. For procedures on configuring and monitoring
the DCS, see Data collection system configuration (page 6).

Agent queue sizes

Each LP has its own agent queue size settings. If you do not change the agent
queue sizes of an LP, it uses the default queue size for each of its data types.

If necessary, you can adjust the size of an agent queue by setting the
agentQueueSize attribute of the Engineering DataStream Override
subcomponent for the logical processor for that agent.

For example, if you need to collect statistics for performance monitoring on an
LP, you must change the agent queue size for statistics data from its default of
0 (all statistics data is discarded) to a value such as 100 on the LP.

An agent can discard information of a particular data type if the queue size is
too small for the amount of data sent to it. To find out how much data, if any,
an agent has discarded, display the data collection queue statistics. With this
information, you can select a more appropriate queue size for that data type.
However, you must be careful not to overload system resources with high
gqueue size settings.

Spooled data files

You can turn the spooling of a particular data type on and off by setting the
spooling attribute of its Spooler component.

You can turn data collection on and off for a particular data type on an LP. To
turn data collection on, set the LP’s agentQueueSize attribute to a non-zero
value.

You cannot turn off spooling for log data. You cannot set the agentQueueSize
attribute to zero or lock the spooler for the log datatype.
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You cannot turn on spooling for trap or rtstats data. If you want to stop spooling
accounting or stats data, you must either lock its spooler, or set its agent
queue size to 0 (zero) for all LPs (see Stopping spooling (page 24)).

A spooler discards records if its spooling option is turned off while the spooler
still contains records.

Setting a spooler to off has the same immediate effect as locking it (see the
lock command in NN10600-050 Nortel Multiservice Switch 7400/15000/
20000 Command Reference). However, when a processor restarts, a locked
spooler becomes unlocked but keeps its original spooling setting of either on
or off.

Location of spooling files
When turned on, the spooled files are located in the following directories:

/spooled/closed/<data_type>
/spooled/opened/<data_type>

where:
<data_type> is one of alarm, log, accounting, debug, scn, or stats.

File name format
The name format for spooled data files is as follows:

ppc_<data_type>.<YYYY><MM><DD>T<hh><mm><ss> . <XXX>
.<nodeid>

where:

<data type> is one of alarm, log, accounting, debug, scn, trap, or stats.
<yyvy> is the four-digit year the system opened the file.

<MM> is the month (01-12) the system opened the file.

<DD> is the day (01-31) the system opened the file.

<hh> is the hour (00-23) the system opened the file.

<mm> is the minute (00-59) the system opened the file.

<ss> is the second (00-59) the system opened the file.

<xxx> is the sequence number (000-999) the system automatically
generated when it opened the file.

<nodeid> is the value of the nodelD attribute of the Mod component at the
time the system opened the file.
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Timestamps
Timestamps associated with spool files can be correctly interpreted as
follows:

* the timestamp provided by the file system indicates the last time data was
received by the file. However, in the case of an empty file it will indicate the
time the file was created.

¢ the timestamp embedded in the name of the file indicates the time a file
was created.

Open and closed spooling files
There are two types of spooling files: open and closed. An open spooling file
is a file in which a node is currently writing new data records. Nortel
Multiservice Switch nodes automatically close all open spooling files, moves
them to the closed directory, and creates a new open spooling file in the
opened directory

e when an open spooling file reaches its maximum size (approximately 0.5
Mbyte)

* if afile system is disabled or locked

e at 00:00 hours (midnight), regardless of the file size

You can manually close a spooling file using the newFile Col Sp command.
See NN10600-050 Nortel Multiservice Switch 7400/15000/20000 Command
Reference for information on the newFile Col Sp command.

For example, if the MDP is going to run at a certain time (to transfer closed
accounting files to a billing host) and a large spooling file is still open, you can
close that file to include in the file transfer. See 241-6001-309 Nortel
Multiservice Data Manager Management Data Provider for details on the
MDP.

CAUTION

Risk of CP restart
Do not delete open spooled data files because it can cause the CP
to restart.

Maximum spooling file sizes
The maximum size for an accounting spool file is approximately 2.0 MB. The
maximum size for all other types of spool files is approximately 0.5 MB. There
is no such restriction for other types of data.
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Maximum number of closed spooling files
You can limit the number of closed data files stored on the file system by
setting the maximumNumberOfFiles attribute of a Spooler component.

For the log datatype, the number of closed files is determined by the value of
the daysToRetainFiles attribute of the Spooler component.

When the number of files reaches the maximum, the system discards the
oldest closed file to make room for a new file. If you set the maximum to equal
0, there is no limit to the number of closed data files stored on the file system.

The maximumNumberOfFiles attribute value for the log datatype is zero by
default and it cannot be modified. For the log datatype, the system discards
the oldest closed file if its age exceeds the value of the daysToRetainFiles
attribute. You cannot set the daysToRetainFiles attribute to zero for the log
datatype.

In most cases, if you set a new maximum that is lower than the number of
closed files currently on the disk, the system discards the oldest closed files
until only the new maximum number of files remain. For example, if you
currently have 200 closed files on the disk and you set the maximum number
of files to 125, 75 of the oldest closed files are discarded.

For the log datatype, if you set a new value for the daysToRetainFiles attribute
that is lower than the existing value, the system discards the closed log files
whose age exceeds the new value. For example, if you set the value to 4, all
closed log files whose age exceeds 4 days are discarded.

If you try to set a new maximum for a data type and there are already over 250
closed files on the disk, the system does not discard any files. Instead, it
operates as if it is keeping an unlimited number of files. For example, you have
400 closed files on the disk because you set the maximum number of files to
0 (unlimited). You now change the maximum to 200. The system ignores the
new maximum and continues to keep an unlimited number of files. The node
generates an alarm to warn you of this situation.

This behavior prevents large amounts of system resources from being used
to delete closed files. You need to remove the closed files using the
Management Data Provider (MDP) to get the system to enforce the new
maximum. See 241-6001-309 Nortel Multiservice Data Manager
Management Data Provider for details.
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Removing spooled data files
To remove spooled files from the file system, Nortel recommends that you use
the management data provider (MDP). MDP provides necessary reformatting
of the data in the files as well as interfaces to hosts that analyze the data files.
See 241-6001-309 Nortel Multiservice Data Manager Management Data
Provider for further details.

Attention: MDP does not support retrieval and processing of debug data
files.

CAUTION

Nortel recommends that you remove files from the node on a regular
basis. You can do this by using the Management Data Provider to
retrieve the files and then delete them. It is very important that you
do this before the maximum number of files on the disk is reached.

Active alarm list

The active alarm list (AAList) is an on-switch list that contains, at any specific
time, a list of all active alarms that have been raised, but not yet cleared, on a
node. The AAList is used to improve the accuracy and completeness of fault
reporting when connected to a Multiservice Data Manager workstation. Each
running card, whether it be a function processor (FP) or a control processor
(CP), maintains its own list of active alarms.

Attention: The AAList can only be used by Multiservice Data Manager. For
any other NMIS sessions (for example, Telnet, Ssh and Local port), AAList
functionality is not supported.

When a unique SET alarm (an alarm that has a unique component name and
NTP index field) is generated, the alarm agent adds it to both the AAList and
the alarm queue. Through a replay command, all SET alarms contained in the
AAList can be replayed to the Multiservice Data Manager workstation. These
SET alarms remain in the AAList until one of the following conditions occurs:

e an operator manually clears the SET alarm.

* amatching CLR alarm is received (this results in the SET alarm being
removed from the AAList).

e a hierarchical CLR alarm against a specific component is received (this
results in all alarms associated with that component, as well as any
descendant subcomponents, being removed from the AAList).

e asuccessive SET alarm is received (this replaces the original SET alarm
with the newer SET alarm).
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e acard is reset (this clears the AAList from that card completely)

Refer to the figure AAList architecture (page 39) for a graphical representation
of this process. For more information on the replay command, refer to
NN10600-050 Nortel Multiservice Switch 7400/15000/20000 Command
Reference. For information on how the AAList is utilized by the Multiservice
Data Manager, refer to 241-6001-303 Nortel Multiservice Data Manager
Administration.

AAList architecture

Multiservice Switch

( \
CP | cP/FP
( \ ( \
DCS DCS
AA list

. ~\ /\
| NMIS Alarm Alarm

\ ) \

SNMP Alarm queue
. J
) Alarm Applications II
SFS spooler
. J
. J

MSS 3201 001 AB

The activeAlarmList attribute must be configured in order to enable the AAList.
For information on configuring the AAList, refer to Configuring the active alarm
list (page 17).

Types of data

Nortel Multiservice Switch DCS collects the following types of data:
* Accounting data (page 40)
e Statistics data (page 40)

* Real-time statistics data (page 40)
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* Alarm data (page 41)

» State change notification data (page 41)
e Log data (page 41)

* Debug data (page 41)

e Trap data (page 41)

Accounting data

You use accounting data for billing the users of your network. If you are using
accounting data, see the following documents:

e 241-6001-309 Nortel Multiservice Data Manager Management Data
Provider

* NN10600-560 Nortel Multiservice Switch 7400/15000/20000 Accounting

e 241-6001-806 Nortel Multiservice Data Manager Management Data
Provider Data Formats Reference for DPN

By default, accounting data collection is turned on. Accounting data always
spools to the file system. You cannot direct accounting data to a network
management interface.

Statistics data

You use statistics data for mid-term to long-term network planning and
engineering. If you are using statistics data, see 241-6001-309 Nortel
Multiservice Data Manager Management Data Provider.

By default, statistics data collection is turned off. If you turn it on, it spools to
the file system. You cannot direct statistics data to a network management
interface.

Real-time statistics data
You use real-time statistics data to identify resource utilization and problem
areas in the system.

By default, real-time statistics data collection is turned off.

Attention: Synonymous terms for real-time statistics include “Network
Traffic Management” (NTM), and “performance measurements” (PMs).

Nortel Multiservice Switch 7400/15000/20000
Data Management
NN10600-561 7.2S1 Standard
PCR7.2 and up March 2006

Copyright © 2006, Nortel Nortel Confidential



-41 -
Understanding Multiservice Switch data collection systems

Alarm data
Alarm data is essential to provide thorough real-time surveillance of the node.
You can also use this data for post-processing and analysis of downtime and
other service-affecting problems. For detailed information about each alarm,
see NN10600-500 Nortel Multiservice Switch 6400/7400/15000/20000
Alarms Reference.

By default, alarm data is turned on and goes to the local, Telnet and Ssh
network management interfaces. You can also provision it to go to the simple
network management protocol (SNMP) agent as enterprise management
information base (MIB) traps. In addition, you can send alarms to Multiservice
Data Manager workstations through the FMIP interface. Alarm data also
spools to the file system. Keep alarm data collection turned on to ensure you
have sufficient information to troubleshoot problems.

State change notification data
Network management uses state change notification (SCN) data to update
the network model. The network model is a repository of network
configuration information used by Multiservice Data Manager applications.

By default, SCN data collection is turned on and spooils to the file system.

Log data
Use operator log data to monitor the operator command activity on a node.

By default, log data is turned on and spools to the file system.

Debug data
Nortel Multiservice Switch nodes generate debug data for debugging
purposes under application-specific circumstances. Debug data also includes
automatically generated information about critical faults and recoverable
errors for each processor. Nortel support personnel can use this critical fault
and recoverable error information for troubleshooting.

By default, debug data collection is turned off and does not spool to the file
system. If you turn it on, debug data can do the following:
* go to the local or telnet network management interfaces

* be spooled to the file system

Trap data
Traps allow for real-time SNMP management of your node. For further
information on SNMP traps, see NN10600-300 Nortel Multiservice Switch
7400/15000/20000 Operations: SNMP.
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The collector can only send standard MIB trap data to the SNMP agent, which
is independent of data collection agents. By default, the DCS sends trap data
to the SNMP agent.
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Procedure conventions

This document uses the following procedure conventions:

You can enter commands using full component and attribute names, or
you can abbreviate them. The commands used in the procedures contain
the full component and attribute names in the first instance. In the second
instance, the component and attribute names are abbreviated. For more
information on abbreviating component and attribute names, see
NN10600-060 Nortel Multiservice Switch 7400/15000/20000 Component
Reference. All component and attribute names are formatted in italics.

The introduction of every procedure states whether you must perform the
procedure in operational mode or provisioning mode. For more
information on these modes, see Operational mode (page 43) or
Provisioning mode (page 44).

When you complete a procedure, you can verify your changes and then
activate them as the new node configuration. For more information on
completing configuration changes and exiting provisioning mode, see
Activating configuration changes (page 44).

Operational mode

Procedures contained within this document can either be performed in
operational mode or provisioning mode. When you initially log into a node, you
are in operational mode. Nortel Multiservice Switch systems use the following
command prompt when you are in operational mode:

#>

where:
# is the current command number

In operational mode, you work with operational components and attributes. In
operational mode, you can

list operational components and display operational attributes to
determine the current operating parameters for the node

control the state of parts of the node by locking and unlocking components
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e set certain operational attributes and enter commands to perform
diagnostic tests

Provisioning mode

To change from operational mode to provisioning mode, type the following
command at the operator prompt:

start Prov

Only one user can be in provisioning mode at a time. Nortel Multiservice
Switch systems use the following command prompt whenever you are in
provisioning mode:

PROV #>
where:
# is the current command number

In provisioning mode, you work with the provisionable components and
attributes that contain the current and future configurations of the node. You
can add and delete components, and display and set provisionable attributes.
For information on completing the configuration changes, exiting provisioning
mode, and returning to operational mode see Activating configuration
changes (page 44).

For information on operational and provisionable attributes, see NN10600-060
Nortel Multiservice Switch 7400/15000/20000 Component Reference.

Activating configuration changes

Several procedures in this document ask that you complete the configuration
changes. When you complete the configuration changes, you are activating
the configuration changes, confirming that you want to activate them, and
saving the changes. You are instructed to complete the configuration changes
only at the end of procedures that you perform in provisioning mode.

CAUTION

Activating a provisioning view can affect service
Activating a provisioning view can result in a CP reload or restart,
causing all services on the node to fail. See NN10600-050 Nortel
Multiservice Switch 7400/15000/20000 Command Reference, for
more information.
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CAUTION

Risk of service failure

When you activate the provisioning changes (see
step 3), you have 20 minutes to confirm these
changes. If you do not confirm these changes within
20 minutes, the shelf resets and all services on the
node fail.

1 Verify that the provisioning changes you have made are acceptable.
check Prov
Correct any errors and then verify the provisioning changes again.

2 If you want to store the provisioning changes in a file, save the
provisioning view.

save -f(<filename>) Prov

3 If you want these changes as well as other changes made in the edit view
to take effect immediately, activate, confirm, and commit the provisioning
changes.

activate Prov
confirm Prov
commit Prov

4 End the provisioning session.

end Prov

Nortel Multiservice Switch 7400/15000/20000
Data Management
NN10600-561 7.2S1 Standard
PCR7.2 and up March 2006

Copyright © 2006, Nortel Nortel Confidentia






Nortel Multiservice Switch 7400/15000/20000
Data Management

Copyright © 2006 Nortel.
All Rights Reserved.

Publication: NN10600-561

Document status: Standard

Document issue: 7.2S1

Document date: March 2006

Product release: PCR7.2 and up

Job function: Fault and Performance Management
Type: NTP

Language type: U.S. English

NORTEL, the globemark design, and the NORTEL corporate logo are

trademarks of Nortel.

NECORTEL




	Contents
	What’s new
	Secure shell (Ssh) on Nortel Multiservice Switch 15000 and 20000

	Data collection system configuration
	Configuring the agent queue sizes for each LP and each datatype
	Turning collector spooling on or off for each datatype
	Configuring the maximum number of closed spooling files for each datatype
	Configuring the number of days to retain a spooled file for the log datatype
	Configuring the active alarm list

	Data collection system troubleshooting
	Verifying that spooling is activated
	Obtaining real-time statistics data
	Creating a new spooling file
	Stopping spooling

	Understanding statistics collection
	Statistics
	Collection process
	Collection times

	Real-time statistics
	Collection process
	Collection times

	Collected statistics and real-time statistics records
	Spooled statistics records

	Understanding Multiservice Switch data collection systems
	Overview of DCS
	Agent queue sizes
	Spooled data files
	Location of spooling files
	File name format
	Timestamps
	Open and closed spooling files
	Maximum spooling file sizes
	Maximum number of closed spooling files
	Removing spooled data files

	Active alarm list
	Types of data
	Accounting data
	Statistics data
	Real-time statistics data
	Alarm data
	State change notification data
	Log data
	Debug data
	Trap data


	Procedure conventions
	Operational mode
	Provisioning mode
	Activating configuration changes



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


