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5. The uninstall window will display the “Introduction” screen. Follow the instructions in the
dialog box then click the Next button.

6. The uninstall window will display the “Uninstall Options” screen. Select from the two
uninstall options then click the Next button.
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7. The uninstall window will display the “Uninstalling...” screen to indicate the status of the
software’s removal.

%2 Uninstall Trilithic FaultLine

Flease wait while InstallAnywhere's uninstaller
removes the Following features...

Files...
Shortcuts...
Launchamawhere
Falders...
Registry...

Uningts

Cancel

8. The uninstall window will display the “Uninstall Complete” screen. Click the Done button to
close the FaultLine uninstaller application.

%2 Uninstall Trilithic FaultLine

All items were successfully uninstalled.

Previous
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Chapter 4
System Information Wizard

This chapter:
+ Describes the purpose of the FaultLine System Information Wizard
* Guides the user through a test using the FaultLine System Information Wizard

* Provides instruction in configuring an Intel Pro/1000 NIC for high throughput

FaultLine System Information Wizard Overview

The FaultLine System Information Wizard can be used to characterize how a particular network
interface card (NIC) and a personal computer (PC) will operate on a heavily-loaded network. If
there are many errors being reported on the network, it may be necessary to determine if the
errors are being caused by the test equipment (NIC and PC combination) or by components on
the network.

When the FaultLine MPEG Analysis Suite and its NIC are moved to a new network connection, the
FaultLine System Information Wizard should be run to determine if any dropped packets or errors

are being caused as the result of the NIC/PC combination not keeping up with the current network
traffic.

If the FaultLine System Information Wizard is run on a network while the amount of network traffic
is varied, the Wizard will indicate the traffic rate at which the NIC/PC combination begins to
experience errors. If the FaultLine MPEG Analysis Suite is run to test the network at lower traffic
rates and network errors are apparent, a device on the network is beginning to fail - not the NIC/
PC combination. For example, a network switch may operate without errors at traffic rates below
200 Mbps, however, when the traffic rate increases to greater than 200 Mbps, the switch will start
to drop packets. If the switch is replaced and the errors stop, the switch is causing the errors.
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Run a FaultLine System Information Wizard Test

The FaultLine System Information Wizard is used to analyze the operation of the network interface
card and the host computer.

1. Toinitiate a FaultLine System Information Wizard test, click the Help menu in the FaultLine
application window, then click the Run System Information Wizard menu option. The
“FaultLine System Information Wizard - Introduction” window will open and will display the
computer and operating system parameters. Click the Next button to continue.

Faultline System Information Wizard - Introduction

¥ TRILITHIC

Trilithic's FaultLine 'System Information Wizard' verifies system configuration
and performance required by FaultLine,

FaultLine has been tested and verified ta run at Full GB line rate (owver 950 Mbps) with
over 480 MPEGZ-TS video streams with the following PC system parameters:

Microsoft Windows XP Professional
2 CPUs @ 2 GHz
2 56 Systerm RAM
Broadcom Metxtreme Gigabit Ethernet NIC

Trilithic, Inc.

Fhone: 1.317.595,3600 v, brilithic. com

Fax: 1,317.895,3613 sales@trilithic, com
Mexk = l [ Cancel

The FaultLine System Information Wizard will automatically run

every time the FaultLine program is started.
NOTE

FaultLine MPEG Analysis Suite - Software Manual ' TRILITHIC
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2. The “FaultLine System Information Wizard - Operating System” window will appear. The
operating system of the computer on which the FaultLine program is installed will be
displayed as the currently-selected operating system. Click the Next button to continue.

FaultLine System Information Wizard - Operating System

Operating System Requirements (Step 1 of 4)

Faultline sofbware requires Microsoft Windows 2000, %P or Yista,

Q Operating System

< Back ” Mext = l[ Cancel

3. The “FaultLine System Information Wizard - Processor Speed and CPUs” window will
appear. The number of central processing units, their maximum speed, and their current
speed will be displayed. Click the Next button to continue.

FaultLine System Information Wizard - Processor, Speed and CPUs ([Step 1 of 4) E|

System Processor Requirements (Step 2 of 4)

Faultline requires at least 2 system processors running at 2 GHz or Faster For maximum perforrmance,
FaultLine will run on lesser configurations with degraded performance.,

Q Murnber of CPUs

Max CPU Speed (MHz)

Current CPU Speed (MHz)

< Back “ Mext = ][ Cancel
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4. The “FaultLine System Information Wizard - System Memory” window will appear. The
amount of system RAM, the relative memory allocation that FaultLine will need (memory
size), and the maximum number of network data streams that FaultLine can monitor with
the given memory resources (Max MPEG2-TS) will be displayed. Click the Next button to
continue.

FaultLine System Information Wizard - System Memory

Syskern Mermary (Skep 3 of 4)

Faultline requires at least 2 GB of system RAM to Follow the maximum number of MPEGZ-TS streams.
Faultline will automatically Follow less streams if there is less system memory.

Q Swystem RAM (MB)

Memary Size *

Max MPEG2-TS (Streams) **

* The size of FaultLine's memary-based statistics tables based on the amount of system RAM,

** The maximum number of streams FaultLine will Follow based on the amount of system RAM,

[ < Back ” Mext = l[ Cancel ]

5. The “FaultLine System Information Wizard - Network Interface Card” window will appear.
The network interface card(s) installed on the host computer will be displayed in the pull-
down NIC list. Selectthe NIC for which to run the FaultLine System Information Wizard
test, then click the Run Performance Test button.

FaultLine System Information Wizard - Network Interface Card

Performance Test (Step < of 4)
Select the desired MIC, connect it ko the network under test, and click "Run Performance Test,"
The performance test runs For 60 seconds and determines the performance of wour NIC, *

* You may need to configure vour NIC For high performance via Control Panel,

b Run Performance Test

[CiCsa A heros L1 Gigabik Ethernet 104100/ 1000Base-T Contraller

Resulks
8 Progress (60 seconds) Avg Throughput (Mbps)
Max NIC Speed (Mbps) MPEGZ-TS Video Streams
Petformance Test NIC Speed (Mbps) ** Metwork Errors *+*

** Maximum network throughput successfully tested with no detected network errors,

**+ Packets dropped by either the PC's NIC or by some other network device,

FaultLine MPEG Analysis Suite - Software Manual ' TRILITHIC
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) At least one digital video stream must be running over the
network to run the performance test. If no digital video signal
NOTE present, the following error message will be displayed.

Failed to detect any MPEG-Z Transport Streams,
Flease make sure that you are plugged into a video network and try again!

6. Upon completion of the performance test, the “FaultLine System Information Wizard -
Network Interface Card” window will refresh to display the system performance results. An
explanation of these results follows.

FaultLine System Information Wizard - Network Interface Card

Performance Test (Step 4 of 4)

Select the desired NIC, connect it ko the network under test, and click "Run Performance Tesk,"
The performance test runs For 60 seconds and determines the performance of wour NIC, *

* You maw need to configure your MIC For high performance via Control Panel,

Run Petformance Test

[(I(a 2 heros L1 Gigabik Ethernet 10/100/1000Base-T Contraller

Resulks

Q Progress (60 seconds) |:| Avg Throughput (Mbps) |:|
Max NIC Speed {Mbps) |:| MPEGZ-TS Video Streams |:|
Performance Test NIC Speed (Mbps) ** |:| Mebwork Errors *** |:|

#4 Maximum netwark throughput successfully tested with no detected network errars,

#hk packets dropped by either the PC's NIC or by some other network device.

< Back ][ Finish ][ Cancel

* Max NIC Speed (Mbps) - This is the specified maximum speed of the network
interface card.

* Performance Test NIC Speed (Mbps) - After the FaultLine System Information
Wizard has successfully been run and no network errors have been detected, the Avg
Throughput (Mbps) value is copied to this field. This value indicates that if FaultLine is
run on the system which has been tested with the current throughput, no data packets
will be dropped.
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If the FaultLine System Information Wizard is run at different throughput rates, this field
will store the highest tested value so that the performance of the PC and the selected
NIC can be observed at the maximum throughput rate.

In the previous figure, the NIC and PC combination has been qualified at 13 Mbps.

e Avg Throughput (Mbps) - This is the average rate of megabits per second as
observed over the duration of the performance test.

e MPEG2-TS Video Streams - This is the number of video streams observed over the
duration of the performance test.

* Network Errors - This is a count of the number of network errors observed during the
performance test. The displayed network errors may be caused by packets being
dropped by the PC’s NIC or as the result of another network device.

Optimize the Network Interface Card

To achieve the best test results from the NIC and the FaultLine program, the NIC should be
optimized for the best possible performance. By default, most NICs are configured to minimize
the network traffic load on the CPU. As a result, the maximum possible NIC throughput is not
achieved.

To configure the NIC for optimum performance, perform the following procedure:

1. Click the Windows Start button, then click the O
Control Panel program group, then double-
click the Network Connections program
icon. On most PCs, two network adapters will
be displayed; one for the Ethernet connection
and one for a wireless connection.

© File Edit Wiew Favorites Tools Advanced  Help

egack - ;/I lﬁ /I__\J Search 0 Folders '

: Address |\; Metwork Connections

| Mame

Network Tasks LAN or High-Speed Internet

[&] Create anew
conneckion

@ Change Windows
Firewall settings

& Disable this network
device

% Repair this connection

<L 1394 Connection

S| ocal Area Connection

2. Double-click the icon for the network adapter
that the PC is using.

®j Rename this connection
&0 VYiew status of this

FaultLine MPEG Analysis Suite - Software Manual ' TRILITHIC
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3. Inthe pop-up Local Area Connection Status
window, click the Properties button.

4. Inthe Local Area Connection Properties window,
modify the properties of the adapter to allow the

greatest throughput.

-4 Local Area Connection Status

General | Support

Connection
Status: Connected
Diuration: 06:43:04
Speed: 1.0 Gbps
Activity
Sent Received
o
—aa
Bytes: 109,785,845 560,279,792

Properties ] [ Dizable

-i- Local Area Connection Properties

General | Advanced

Connect using:

B8 Atheros L1 Gigabit Ethernet 104100/

This connection uzes the following items:

%Cﬁent for Microsoft Metworks

gFile and Prinker Sharing for Microsoft Metworks
EQUS Packet Scheduler

" Intemet Protocol [TCRAR)

[ Irnstall... ] [ Uninztall ] [ Froperties
[ ezcription
Allows wour computer to access resources on a Microsoft
nietwork.

Show icon in notification area when connected
Motify me when this connection haz limited or no connectivity

ok ] [ Cancel

The performance optimization process will be the same for any
network adapter, if the adapter is configurable. If the network
adapter is manufactured by Broadcom®, Intel®, or D-Link®, the

NOTE

9 TRILITHIC

throughput performance cannot be optimized.
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Optimize an Intel Pro/1000 NIC for High Throughput

While Intel network interface cards generally cannot be optimized for high throughput speed, if an
Intel Pro/1000 PT Desktop NIC is installed, it can be optimized for better performance with the
FaultLine program.

To configure an Intel Pro/1000 NIC for optimum performance, perform the following procedure:

1. Install the Intel NIC and driver software according to the package directions;
reboot the system if required.

2. Click the Windows Start button, then click the
Control Panel program group, then double-

System Properties

) ) System Restore Autarnatic Updates Remate
click the System icon. The System General | Computer Name Hardware Advanced
Properties window will appear. Systan,

Microsoft Windows <P

3. Click the Hardware tab, then click the
Device Manager button.

Professional
Werzion 2002
Service Pack 3

Reqisterad ta:
Dariel Dillor
Trilithic, Inc.
7E487-0EM-0065073-87034

Computer:
Intel[R) Core[TH)2 CPU
4400 @ 2.00GHz
2.00 GHz, 2.00 GB of RAM

(]S ] [ Canecel

FaultLine MPEG Analysis Suite - Software Manual ' TRILITHIC

32



4. The Device Manager window will appear.

5. Click the +icon which
corresponds to the
Network Adapters node
of the device tree. Right-
click on the Intel Pro/
1000 PT Desktop
Adapter device, then
select Properties from
the pop-up menu.

9 TRILITHIC

] _,,_;, TECHWRITER-Z

System Properties

System Festore Automnatic Updates Remaote
General Computer Name Hardware Advanced

Device Manager

The Device Manager listz all the hardware devices inztalled
= oh pour computer. Uze the Device Manager to change the
properties of any device.

Device Manager

Dirivers

Diriver Signing lets vou make sure that installed drivers are
campatible with Windows. Windows Update lets vou zet up
how Windows connects to Windows Update for drivers.

[ Driver Signing ] [ ‘windows Update

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ 0K H Cancel ]

£ Device Manager,
File  Action  Wiew Help

& 2B A =ma

j Cornpuker

ag Disk drives

§ Display adapters

i DVDJCD-ROM drives

=% IDE ATAJATAPT controllers

&g IEEE 1394 Bus hosk contrallers

‘i Keyboards

'_')' IMice and other pointing devices
Modems

@ Moritars

B MNetwork adapters
HS 1394 Net Adapter

B R e e = S 3 S

- 5 Ports (COM &LPT)
+ ﬂ Processors
+- 8, Sound, viden and game contraollers

¥ System devices
+ Universal Serial Bus controllers
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6. Inthe pop-up Intel (R)
Pro/1000 PT Desktop
Adapter Properties
window, click the
Advanced tab. From the
Settings list, select the
Performance Options
line by clicking on it once,
then click the Properties
button.

L Device Manager,

File  Action “iew Help

m S Bm

a<ma

=122}, TECHWRITER-2
+ j Computer
+|-age Disk drives
+ § Display adapters
+- 4 DVDJCD-ROM drives
+-(=) IDE ATA/ATAPT controllers
+|-&5 IEEE 1394 Bus host controllers
+-z» Keyboards
¥ '_')' Mice and other pointing devices
+ L Modermns
+ § Monitars
—|- B8 Metwork adapters

HS 1394 Mek Adapker

+- 5 Porks (COM & LPT)
+- 8% Processors
+- @), Sound, video and game conkrallers

+- by System devices
+ Universal Serial Bus controllers

== M Intel(R) PROJ 1000 PT Desktop Adapter

7. The Performance Options window will be

displayed.

FaultLine MPEG Analysis Suite - Software Manual

34

Intel{R) PRO/1000 PT Deskiop Adapter Properties

Teaming | WLaNs | BootOptions | Diiver

General ] Link Spesd Advanced

( i ntel’) Advanced Adapter Settings

Settings:

Gigabit Mastar Slave Mode
Jumbo Frames

Locally Administered Address
Log Link State Event

Petformance Opkions

(o5 Packet Tagging

TCR{IP Offloading Options

Wit For Link j

| Petformance Options

Configures the adapter to uze zetfing= that can improve adapter
performance.

Details I Fesounces ]
Power Management ]

- Properties

3

o]

Cancel |

9 TRILITHIC



8. Adjust each of the performance options shown in the
Settings list. Select each of the options by clicking
on it once, then make the specified changes in the
Value pull-down list. Following are the suggested

performance changes:
Setting Value
Adaptive Inter-Frame Spacing Disabled
Interrupt Moderation Rate Extreme
Receive Descriptors 2048

9. Click the OK button to close the Performance
Options window and complete the performance
configuration for the Intel Pro/1000 NIC.

Performance Options u

Settings: Yalue:

| Disabled ~|

Flow Contral

Interrupt Moderation Rate
Receive Descriptors
Transmit Descriptors

LUse Default |

Adaptive Inker-Frame Spacing _‘

Compenzates for excessive Ethernet packet collisions by
dynamically controling back-to-back timing.

When thiz feature iz enabled, the network adapter dynamically
adapts to network traffic conditions. The default =etting works
bezt for most computers and network=s. In =ome rare cases you
can obtain better performance by changing this setting.

El

oK Cancel |
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Chapter 5
Auto-Configuration Wizard

This chapter:
» Describes the purpose of the FaultLine Auto-Configuration Wizard
» Provides a tutorial in running the Auto-Configuration Wizard

« Provides detailed instruction in configuring the Auto-Configuration Wizard

FaultLine Auto-Configuration Wizard Overview

The Auto-Configuration Wizard provides a fast and simple way to set up the Configuration dialogs
for examining traffic on the network.

Network Overview

The following steps describe a quick procedure to run FaultLine’s Auto-Configuration Wizard on
the network, as well as to learn key performance statistics about the network.

1. Allow FaultLine to monitor the network traffic for a few minutes (at least five minutes is
recommended so as to capture enough data to analyze).

2. Stoptherun.
3. Click the Wizard button ('~ ) in FaultLine’s tool bar.

4. Inthe step 1 dialog, a name for the configuration that will be defined can be entered, or the
default name can be accepted.

5. Click the Next button to accept the default selections in the first three wizard dialogs.

6. Click the Finish button in the step 4 dialog.

7. Run FaultLine on the network traffic again.

8. In FaultLine’s measurement windows, FaultLine will define the channel groups to be viewed
as well as the alarm thresholds.
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Run the FaultLine Auto-Configuration Wizard

the FaultLine Auto-Configuration Wizard is used to define a group of channels to be monitored.

After FaultLine has been monitoring network traffic for a few minutes (at least five minutes is
recommended so as to capture enough data to analyze), stop the analyzer and open the Auto-
Configuration Wizard by clicking on the Wizard button ( ~ ) in the FaultLine tool bar.

Perform the following procedure to configure FaultLine with the Auto-Configuration Wizard.

Step 1 - Channel Groups

Step 1 of the Auto-Configuration Wizard x4
automatically configures the Channel e E T e a6
Groups tab of the Configuration dialog. Locaton [ uto-Cori Generated
o Video Profile (SD VS HD’ etc_) - —Base Channel Groups on the Following Parameters
Create grou ps based on the ¥ wideo Profile (5D vs HO, etc)
Whether the VldeO pr0f| |e |S Standard ¥ ¥ideo Compression Algorithm (MPEGZ vs H. 264, ebcl
e . " ag V' audio Compression Algarithm ¥ L Bk
definition (SD), high definition (HD), ¥ Ao Compressen Ageriin (3€3 v= ACC, et
th i n e|se I taimum Yiden Throughput (for capped YER streams)
orsome g ’ = | Transport Stream Type (SPTS vs MPTS)
e Video Compression Algorithm I Transpart Stream Source Address
(MPEG2 vs H.264, etc.) - Create
groups baged on whlch ylde(? o [ o b
compression algorithm is being
used.

Audio Compression Algorithm (AC3 vs ACC, etc.) - Create groups based on which
audio compression algorithm is being used.

Maximum Video Throughput (for capped VBR streams) - Not available in this
software version.

Transport Stream Type (SPTS vs MPT5) - Not available in this software version.

Transport Stream Source Address - Not available in this software version.

Click the Next button to continue to step 2.
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Step 2 - Alarm Thresholds

Step 2 of the Auto-Configuration Wizard x|
automatically configures the Alarm
. . . —Auto-Set Alarm Thresholds (Step 2 of 4)
Th I’eShO|dS tab Of the COnflg u ratIOn d |a|og - —5et Alarm Thresholds ko this Percentage of the Average for each Channel Group
This step automatically suggests Alarm Packt Loss | (- | then [logmessog 7]
. . (N5 (N[N A00%:
thresholds based qn the network traffic it e 3 . o
sees. The defaultis to use 200% of the - el o0
average for each error condition found in Voo Dropous - ] - then [iogmessoge ]
the flle 0% 200% 400%:
’ Audio Dropout : J : then Im
After the alarm threshold percentage level g L,
has been set, the Alarm Action that e " fogmessege ]
FaultLine will perform can be selected. Rt (. L T
. . 0% 200% 400%.
Click the Next button to continue to step 3.
< Back I Mext = I Cancel Help
Step 3 - Friendly Names
Step 3 Of the AUtO-COﬂfIgU rat'on W|Zard FaultLine Auto-Configuration Wizard - Friendly Names ll
automatically pulls all the channels into the ~ Auto-Trport Frisnly Names (Step 3 of 4)
Frlendly Names tab Of the Conflgu ratlon ¥ Import Transport Stream Multicast Addresses to Friendly Names

d |a|og . I Remove Any Existing Friendly Mames

In the Configuration Friendly Names dialog,
click the Edit Channel button to add a
friendly name for each channel.

* Import Transport Stream
Multicast Addresses to Friendly
Names - Automatically lists IP
Addresses in the Friendly Names o [ ]
configuration dialog.

Cancel Help

* Remove Any Existing Friendly
Names - Select this check box to remove any Friendly names from FaultLine that have
been assigned in previously run measurements.

Click the Next button to continue to step 4.
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Step 4 - Active Tests

Step 4 of the Auto-Configuration Wizard
automatically configures the Source
Specific Multicast (SSM) addresses in the
Active Tests tab of the Configuration
dialog.

* Import Transport Stream Source
Addresses to IGMP v3 Sources -
Click this check box to route
transport streams that have source
addresses to IGMP v3 sources to
the Source Address list in the Active
Tests tab of the Configuration
dialogs.

FaultLine Auto-Configuration Wizard - Server Addresses x|

—Auto-Import Server Addresses (Step 4 of 4)

V Irnpart Transpork Strearn Source Addresses ko IGMP v3 Sources:

I Remove Any Existing IGMP 55M Source Addresses

< Back I Mext = I Cancel | Help |

* Remove Any Existing IGMP SSM Source Addresses - Click this check box to
remove IGMP Source Specific Multicasts (SSM) from the Source Address list in the
Active Tests tab of the Configuration dialogs.

Click the Finish button to complete the Auto-Configuration Wizard.
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Chapter 6
General Configuration

The configuration settings described in this chapter pertain to the general configuration of the
FaultLine MPEG Analysis Suite. These configuration settings are accessed by clicking on the
Config menu option, then clicking on the Edit menu option. The pop-up “Configuration” window
will appear. The settings on each of the tabs within the Configuration window are discussed in this
chapter.

General Tab

The fields in the General tab are used to configure the video viewing source on the network; set
the measurement test sample time interval; and specify whether or not data will be logged to a
database.

@eneral | Channel Groups || Alarm Thresholds || alarm Actions || Frisndly Names | Active Tests | Packet Store |

Drata Acquisition

MAC Address | 00:18:f3116:daila
Performance Speed

Sample Inkerval

second Age statistical items out after seconds of inactivity

Database

[write Skatistics to Database
Skore samples {Database will contain the last 100,00 seconds of data)

Swskem
Mame | mkaenig@ TECHWRITER-2

Reset ko Defaults OK l [ Canicel Apply

' TR | |_|T|_| | G FaultLine MPEG Analysis Suite - Software Manual

41



Data Acquisition

* NIC - If the computer on which  Data Acisiion
the Fau |tL|ne M PEG AnalySIS i (o} A theros L1 Gigabit Ethernet 104100)1000Base-T Controller

Suite is running has more than MAC ddress | 00:16:F%: 16idaita
one network interface card Max Speed | 1 Gbps
(NIC), use this field to select Performance speed | NiA

the NIC that will monitor the

network.

« MAC Address, Max Speed, Performance Speed - These fields display the
information read from the NIC card when a FauliLine System Information Wizard test is
run.

Sample Interval

 Sample Interval - This field is ~ Semele nterval
used to Set the Sample 1 second [¥] ige statistical items out after | 300 seconds of inactivity
interval duration to use for a
measurement run. The default sample interval is one second.

If the delayed EOS counter in the status bar is showing counts, using a longer sample
interval will allow the computer more time to process the sample data.

* Age statistical items out after... - This field is used to phase-out the streams that have
been present but are now inactive within the specified time. The default “age-out”
interval is 300 seconds (five minutes).

This field determines what streams are counted in the “missing streams” column in the
group measurement view.

If the check box is not selected, FaultLine will continue to list channels after they have
gone inactive.

The value in this field will determine which streams are counted in the “Missing
Streams” column in the Group measurement view.

Database

Parameters of how data is stored in Database

the database can be edited. To [wice Statisics to Database

Store performance Statlstlcs to Store | 100 samples (Database will contain the lask 100,00 seconds of daka)
FaultLine’s internal database, click

the Write Statistics to Database check box. In the Store field, enter the number of data
samples to store in the database.

42
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The Database feature is only available if the FaultLine program

features the Notification option.
NOTE

System

This field displays the name of the Systen
FaultLine System. Name |mkuenig@TECHWRITER-2 |

Channel Groups Tab

The features within the Channel Groups tab are used to logically group some channels together
so the grouped channels’ statistics can be viewed in one line. This allows the performance of all
channels in a group to be easily viewed.

General | Channel Groups |Alarm Thresholds | alarm Actions || Friendly Mames || Active Tests | Packet Store

Group Details
Current Location

|Germantown, Y = | Group Mame | fvvail HD Channels

Alarms Enabled for this Channel Group
[ activeky doin these Channels

Edit Location. ..
Start Address End Address

229,004, 254,001 229,004, 254,040
225,001,254.001 225.001.254,040

[ Add Location... ] [ Delete Location ]

Channel Groups

Alarms | Mame

on fvail HD Channels n
on Avail SD Channels

on Comrmunity Channel u
on Local Broadcast Channels

on R adio/Music Channels

oo

Mumber of Addresses in Group

< | >
= = Add Entry. .. Delete Entry

Reset to Defaulks o4 ] [ Cancel Apply
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Locations

The Channel Groups tab includes features to allow the user

to co_nflgure r_nultlple_ geographic locations, which can be Gonaral | Chornel Grous [l Threshads | Al Acte
configured with multiple channel groups. All configured

locations are displayed in the Current Location pull-down list. |‘;“"B”t:°‘a”:; |
A single file can be configured to work for all locations, and the (eed Location... ) ([Delete Location ]
individual Iocatloq can be selected prior to running a test for

the selected location.

Current Location - This pull-down list allows the user
to select from configured locations. Channel groups for
each location will be displayed in the Channel Groups
panel.

Add Location - Click this button to add a new Location
geographic location. The Location window will

appear. Enter the name for the new location then Name | Defaul Locaton |
click the OK button to confirm the new location;
click the Cancel button to discard the new location.

[ Ok ] [ Cancel ]

Edit Location - Click this button to edit the name of

the geographic location which is currently displayed in the Current Location pull-down
list. The Location window will appear. Editthe name of the selected location then click
the OK button to confirm the new location; click the Cancel button to discard the new
location.

Delete Location - Click this button to delete the geographic location which is currently
displayed in the Current Location pull-down list. The selected location will be
removed from the Current Location pull-down list.

FaultLine will not prompt you to confirm the deletion of a
location. When the Delete Location button is clicked, the
selected location is immediately and permanently removed from

CAUTION  the Current Location list.
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Channel Groups

The Channel Groups panel allows individual channels to be Sreel €76
organized into groups of related channels. All configured Homs Meme
channel groups are displayed in this list. On AvalsD Charmels
on Community Channel
on Local Broadcast Channels
e Alarms - This column displays whether the alarms are On Radioftusic Charmels 0
turned on or off for each group. Q
* Name - This column displays all defined channel groups.
e Add Group - Click this button to add a new channel . s
Iroup:
* Delete Group - Click this button to delete the currently-
selected channel group.
Group Details
This panel displays details about the currently-selected channel SEEE
group in the Channel Group panel. The fields and controls Group Name | Avail HD Channels
within this group are used when adding a new channel group, or  [1ms nsbie for tis chamnel Grou
adding to or editing an entry within an existing channel group. activly o these chamnels
Start Address End Address
« Group Name Field - This field displays the name of the 250424001 229004254040
selected channel group in the Channel Groups list.
When a new channel group is added to the list, use this 0
field to name the channel group. K
« Alarms Enabled for this Channel Group - Alarms can
be enabled or disabled for each channel group. Select
this check box to enable reporting of events that exceed
the alarm thresholds that are set in the Alarm ey st el @ | B2
Thresholds and Alarm Actions tabs. The check box
enables or disables the alarms in the Alarms columniin

the Channel Groups panel.

After selecting this check box, click the OK button to accept the change, then reopen
the Configuration window.
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+ Actively Join these Channels - When this check box is enabled, FaultLine sends an
IGMP join request message for each of the channels in the range between the Start
Address and End Address columns to join the currently highlighted group in the
Channel Groups panel. A separate IGMP join request is sent out for each channel in
the address range.

After the Actively Join these Channels check box has been selected and the
performance measurement has been started, a pop-up window will appear. The
window indicates that the FaultLine program is sending IGMP join and leave
messages over the network, and that the network is instructing the network switches to
route traffic to the FaultLine program.

+ Start Address -- End Address - This list displays the starting and ending IP
addresses of a range of channels in the selected group.

* Number of Addresses in Group - This field displays the number of channels that are
included in the selected group.

* Add Entry - Click the Add Entry button to open the Address Entry window. The pop-
up window provides an interface to enter a single IP address or a range of IP
addresses for a new channel group.

« Edit Entry - Click the Edit Entry button to open the Address Entry |
Address Entry window, in which a single IP address or —
arange of IP addresses can be entered for the selected
channel group.

O Individual (%) Range

Starting Address | 230 . 1 .1

t |
Ending Address | 23 . 1 . 1 . 3 |

* Delete Entry - Click the Delete Entry button to delete
the currently-selected address. The group name remain
will not be deleted.

Ok ] [ Cancel ]
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Alarm Thresholds Tab

The controls within the Alarm Thresholds tab are used to set thresholds for PID and PSI errors.
The method with which FaultLine logs or records a packet error that exceeds the selected alarm
thresholds is configured on the Alarm Thresholds tab.

Configuration [z|
General | Channel Groups | Alarm Threshalds | Alarm Actions || Friendly Mames || Active Tests || Packet Store |
Locationis) Channel Group(s)
(Germantown, MY |.¢wail HD Channels v |
PID Alarms
If Encoder Errars == errors  then
If CC Errars == errors  then
If Packet Loss == packets then
If Wideo Dropout == ms then
If Audio Dropout == ms then
If PCR Jitter »= ms then
Pal Alarms
If Zap Time Delay == ms then
If PAT Interval == ms then
IF PMT Interval == ms then
Strearn Alarms
If Stream Dropout == ms then
If Join Response == ms then
Co o= o

Locations

Channel Groups

9 TRILITHIC

Use the Locations pull-down list to select a configured geographic location. The configured
Channel Groups for the selected location, as well as parameters for each of the alarms are
displayed with the corresponding location, are displayed.

Use the Channel Groups pull-down list to select a configured channel group as it relates to
the selected Location. The parameters for each of the alarms are displayed with the
corresponding location.
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PID Alarms

Use the fields in the PID (program identifier U

number) Alarms group to set counts and rates for it iR
alarm thresholds. When an alarm threshold is
exceeded, the action that FaultLine will perform can IFPacket Loss »= | 1 packets then |Logmessage ¥
be Conﬂgured If Video Dropout >= | 100 ms then |Log message w

If CCErrors == | 1 errors  then |Log message b

IF Audio Dropout == | 100 ms then |Log message A4

The default PID values are shown in the figure to

the rlght IF PCR Jitker == | 20000 us then |Log message w

+ Encoder Errors -- CC Errors - Either a
count of errors per sample, or a rate of packets per second (pps) can be selected for
the alarm threshold.

+ Packet Loses - Either a count (error(s)), or a percentage of packets per second
(pps) can be selected for the Packet Loss alarm.

* Video Dropouts -- Audio Dropouts -- PCR Jitter - These alarm conditions are
expressed in rate for milliseconds (msec) or microseconds (usec).

How FaultLine reports each event when any of the PID alarm thresholds are exceeded can be
configured. Different reporting options can be selected for different alarms. Use the Alarm
Actions tab to configure the action.

PSI Alarms

Use these fields to set alarm thresholds for the PSIFn'arms | X
. . IF Zap Time Delay >= | 300 ms then |Log message w
Program Specific Information (PSI). P —

+ Zap Time Delay -- PAT Interval -- PMT
Interval - These alarms are expressed as
the number of events per millisecond.

If PAT Inkerval == | 600 ms then |Log message w

If PMIT Interval == | 600 ms then | Log message b

On the PSI Alarms tab, the drop-down lists are used to specify how FaultLine will report
the event when any of the PSI| alarm thresholds are exceeded. Use the Alarm Actions
tab to configure the action.
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Stream Alarms

Use these fields to set stream alarm thresholds for e ams
the selected Location and Channel Group. 1 stream Dropost >= oo

i If Join Response »= ms then
« Stream Dropout - This alarm can be used

to alert if an entire stream drops for two or
more seconds.

+ Join Response - This alarm can be used to alert if the join response time for a stream
exceeds the set threshold.

Alarm Actions Tab

The controls within the Alarm Actions tab are used to determine how alarm conditions that
exceed threshold conditions are logged.

As different actions are selected Configuration X
in the ACtIon pu"-down IISt’ thelr | General | Channel Groups || Alarm Threshalds | Alarm Actions |Friendly Mames | Active Tests | Packet Stare |
corresponding configuration
parameters will be displayed in
the lower portion of the Alarm Cested
ACtIOI’lS tab Level |Error messages only w

Thraottling
Throttle Action

Max Ackions Per Interval | 100

Maz Actions Per Run | 10000 Mirirmurn Interval Between Actions
Max Actions Per Threshold Type (per stream) -5 seconds

Reset bo Defaults I QK l [ Cancel Apply
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Action: Log Message

In the Action pull-down list, select the Log Message option to send messages when an alarm
threshold is exceeded. The Configuration window will refresh to remove any groups in the
lower third of the window that were associated with other selections made from the Actions
pull-down list.

Action: Send Email

In the Action pull-down list, select the omail Paramaters

Send Email option to instruct Destinaton email Adcress. |

FaultLine to send email messages to . Ost”“’m'l“:d :
a deSIgnated CompUter When an DServer Requires Authentication

alarm threshold is exceeded. The usemane |

Configuration window will refresh to Password |

display the Email Parameters group.

= The Send Email license is provided as a“dongle” or hardware
~ lock that must be installed in the PC’'s USB port.
NOTE
,f",_ The Send Email license is not available with FaultLine Lite.
NOTE

In the Email Parameters group, the Destination Email Address; Source Email Address;
and SMTP Outgoing Email Server address that FaultLine use to send emails must be
entered. If the SMTP server requires authentication for email, click the check box that
corresponds to Server Requires Authentication, and enter the email authentication
Username and Password.

 Destination Email Address - This is the address that email notifications will be sent to.

« Source Email Address - This is the address of the FaultLine computer that will send
the email. If multiple FaultLine installations reside on the network, select an email
address that will identify the computer from which the email was sent.

+ SMTP Outgoing Email Server - This is the address of the server to be used for the
simple mail transfer protocol (SMTP) email.

To test FaultLine’s email function before initiating a performance measurement, click the Test
Settings button. Awindow will appear to indicate whether or not the test was successful.
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Action: Send SNMP Trap

In the Action pull-down list, select the R

Send SNMP Trap option to instruct s :162
FaultLine to send SNMP messages Conmurity Sing [ :
when an alarm threshold is exceeded. Trap OID [1.3.6.1.4.1.32324.1

The Configuration window will refresh
to display the SNMP Parameters

group.
Zf/ The Send SNMP Trap feature is only available if FaultLine
~ features the Notification option.
NOTE
Zf/ The Send SNMP Trap license is provided in adongle thatis
N;;E installed in the computer’s USB port.

Details Group

In the Details group, the Level pull- e

down list allows the selection of how e = e o b

much information will be reported by

FaultLine. The amount and type of messages that the Event Log window that will be displayed
during a performance test and reported via email can be configured with the Level pull-down
list.

+ Information Messages and Above - This selection sends all information, warnings,
and error messages.

« Warning and Error Messages - This selection sends only warning and error
messages. General information messages are not sent.

» Error Messages Only - This selection sends only error messages; threshold violations
are reported as errors. General information and warning messages are not sent.
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Throttle Group

In the Throttle group, the number of Thrattiing

messages that the Event Log reports LAl

can be specified, as can the number of Max ActonsPer Inenal |
alarm actions can be configured. The
reporting function can be configured by
sample interval, measurement run, and
actions per threshold. Throttling is helpful in limiting the number of times a specific error or
alarm condition is reported during a burst of alarms. Click the check box that corresponds to
Throttle Action to enable the throttling limits.

Max Actions Per Run | 10000 Minirmurn Inkerval Between Actions

Max Actions Per Threshold Type | 1 {per skream) 1800 seconds

* MaxActions Per Sample Interval - This is the maximum number of lines FaultLine will
write to Event Log or to an email, for each sample interval. For SNMP traps, this field
controls the maximum number of traps that will be sent per sample interval.

* MaxActions Per Run - This setting will limit the total number of lines that are reported
to the Event Log or sent via email resulting from a performance measurement.

+ MaxActions Per Threshold Type - This setting is used to prevent a too-low alarm
threshold from reporting an excessive number of errors. Excessive errors may mask
other more significant events that are occurring.

* Minimum Interval Between Actions - This setting is used to reduce the number of
notifications that FaultLine sends as a notification of about alarm. The default alarm
action interval is five seconds.
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Friendly Names Tab

The Friendly Names tab includes features to define a text or “friendly” name in place of an IP

address for a specific channel. The defined friendly names are used in the MPEG2-TS Video and
Event Log measurements.

General | Channel Groups || Alarm Thresholds | Alarm Actions | Friendly Mames | Active Tests || Packet Store

Channel Marne Murn. ... IP Address

[ add Chanrel. .. ] [ Deleke Channel ]
[ Edit Channel... ] [ Delete All Channels ]

This tab displays the entry location (Ingress Address) from where a channel is entering the
network, and the departure location (Egress Address) over which the channel is leaving the
network. This information is also useful in determining where a loss in signal quality is occurring.

Following is an explantation of the columns and button functions on the Friendly Names tab:
« Channel Name - This column shows the “friendly” name you have assigned to a channel.
* Number - This column shows the channel number for the local region.

* |P Address - This column lists the IP Address of the channel.
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Add Channel - Click the Add Channel button to add a
channel to the group. The MPEG2-TS Channel window
will appear.

Enter the following parameters in the window:

* Name - Enter a name by which to identify the channel
(ESPN, AMC, HBO, etc., for example).

* Number - Enter the channel number which
corresponds to the television network for the local
region.

 |P Address - Enter the IP address of the channel.

Edit Channel - Click the Edit Channel button to edit a
channel’s information. The MPEG2-TS Channel window
will appear.

Enter the following parameters in the window:

 Name - Enter a name that identifies the channel. For
example, ESPN, AMC, HBO and so on.

* Number - Enter the channel number for your local region.

 |P Address - Enter the IP Address of the channel.

MPEG2TS Channel X
Mame | ESPM
Mumber | 54

Ingress Address Zm . 1 .1 1

Egress Address zoo.o1 . 1 . 1]

oK ] [ Canicel ]

MPEG2TS Channel X
Mame | ESPM
Mumber | =4

Ingress Address 23 . 1 .1 .1

Egress Address 230 .01 .1 .1

K l [ Cancel ]

Delete Channel - Use this button to delete the highlighted channel.

Delete All Channels - Use this button to delete all displayed channels.

Import - This button opens an explorer dialog to find a file.

Reset to Defaults - This button restores the channel information to the original values.
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Active Tests Tab

The controls within the Active Tests tab are used to set the join interval; to select an IGMP

version; set a robustness variable; and to verify the MAC and IP addresses.

Configuration

3

| Gemeral | Channel Groups | Alarm Thresholds | Alarm Actions || Friendly Names | Active Tests | packet Store

Ackive Join Interyal

rhinuke

IGMP

() wersion 3

Any Source Multicast (A5M)
Source Specific Mulkicast (SSM)

(&) Yersion 2 Robustness Yariable

Source Address

Source Addresses

MAC Address | 00:18:f3:16:daila

Add Entry...

Edit Entry...

Drelete Entry

IPAddress| 0. 1 .3

.15?|

Reset to Defaulks

(o4 ] [ Cancel Apply

Active Join Interval

The Active Join Interval field

controls the Test Status counter in the

Active Tests measurement. The

Active Join Interval is the length of time that the successfully joined channels in a group

Ackive Join Interval

rinke

receives messages. The range is from one to 60 minutes. One minute is the default.

9 TRILITHIC
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IGMP

The IGMP group is used to specify =
the IGMP version for the systemand ~ Jywsn?  Robustness vt 12
to set a robustness variable.

* Version 2/ Version 3 -
Select the radio button which Saurce Address
corresponds to the version of
IGMP that is running on the
system. FaultLine defaults to
Version 2.

* Robustness Variable -
When an IGMP Join or Leave message is sent, the receiving device does not send a
response message. The IGMP protocol the message to be repeated up to four times
in order increase the likelihood that at least one message reached the receiving
device. Two messages is the default.

Source Address

In the Source Addresses group’ the Source Addresses

MAC Address and IP Address MAC Address | 00:18:F3:16:da:1a
fields will display the same address Phddess| 10 . 1 . % .8l

that was entered in the General tab,
Data Acquisition group, Mac Address field.

These are the addresses that FaultLine uses to send IGMP Join and Leave messages. These
addresses that the network switches use to route channels to the network.
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Packet Store Tab

The controls within the Packet Store tab are used to save a monitored stream to afile. Thisis
useful to perform a post-evaluation of the video segment.

Configuration

3

| General || Channel Groups | alarm Threshalds | alarm Actions | Friendly Mames || Active Tests | Packet Store

File

[ 5tare transport stream ta file

File name: | Citest.ts

| [ Browse

Transpork Stream

IMax file size: | 1000 ME

IPAddress:l 225 . 0 .0 .

Crvenwrite old data

Reset to Defaulks

(o4 ] [ Cancel Apply

File

The File group is used to specify the
file name, location, and overwrite
behavior of the data file which
contains the transport stream
parameters.

» Store Transport Stream to
File - Select this check box to
enable storing the transport
stream data to afile.

¥ TRILITHIC

File

[J5tare transport stream to file

File name: |C:'|,test.ts | [ Browse

Max file size: | 1000 ME

Transport Skream

Overwrite old data

IPAddress:| 275 .0 .0 .0 |
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* File Name - Use this field to specify a file name and path to where the file will be
stored. Click the Browse button to open a dialog box to browse to the location where
the file will be stored.

After the file has been saved, double-click on the file to play the video and its
associated measurements.

* Max File Size - Enter the value for the maximum file size, in megabytes. The default
value is 100 MB, which equates to approximately four minutes of MPEG2-TS encoded
video. The maximum value is 1000 MB.

* Overwrite Old Data - This control allows the data file to be configured to capture the
maximum amount of data then terminate the data collection, or to continue collecting
data while overwriting existing data, after the maximum file size has been reached.

+ Selected (Checked) - FaultLine will fill the entire file until the maximum file size has
been reached, then the file will be overwritten from the point where data had begun
being collected (beginning point (wraps around). When the measurement run is
manually stopped, the latest content from the transport stream is saved to the file.

* Unselected (Unchecked) - FaultLine will fill the entire file until the maximum file size
has been reached, then the file will be closed and the measurement recording will
be stopped.

Transport Stream

The Transport Stream group isused to | Transpert stream
select the video stream for which Paddess: | 225 . 0 . 0 .0
FaultLine will record a data file.

[P Address - Enter the IP address of the channel for which to record video and
performance data.
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Software Licensing

To utilize the Send Email, Send SNMP Trap, and

database features in the Alarm Actions configuration, a
software license is required. If the software license that
corresponds to the feature you are attempting to use is

1] 5 This feature is not currently licensed; please contact Trilithic
L

required but not currently installed, a pop-up window
provides notification that the correct software license is
notinstalled.
To view the current permissions allowed within the — X
FaultLine program, click the Config menu then Corvent Licenscs
select the Licensing option. The “Licensing” —— -
window will appear, displaying the permissions g e o
allowed under the current license. If the FaultLine © email support Trial
license is currently an evaluation version, an B urueageer T
upgrade key code can be entered to expand
FaultLine’s capabilities.
Upgrade FaultLine License
License Key |Trial |
Upgrade Key | | [ pply
Contact Trilithic, Inc, ta obtain an upgrade license key
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Chapter 7
Group Measurement

The measurement settings outlined in this chapter pertain to the combined counts and status
conditions for all video streams in a selected channel group. These settings are accessed by
clicking on the Group tab, and the respective sub-tab within the Group tab. The Group
measurement window shows the combined counts and status conditions for all the streams in a
selected group. The following settings on each sub-tab on the Group tab are discussed in this
chapter:

*  Group Overview

« Throughput

» Lost Packets

+ CC Errors

» Duplicate Packets
» Dropout Errors

 Encoder Errors
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Group Overview Tab

The Group Overview tab displays the threshold status for all alarms. To view the status for each
named group, click on the group name in the Group column.

Qverview |MPEG2-TS viden | Diagnosis | IGMP Zap Time | IGMP Active Test | @0 Event Log

Group Cverview | Throughput || Lost Packets || CC Errors | Duplicate Packets | Dropout Errors | Encoder Errors

Group Active Streams | Inackive Streams Missing Streams Packet Loss Encoder Errors | Wideo Dropo...  Audio Dropo...

Metwork Orverview
Active Transpork Streams - 1 j
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Active PIDs =

WER Transpork Streams
CER. Transpart Streams

Unknown
MPEG1
MPEG2
MPEG4

Unknown
MPEG1
MPEG2
MPEG4

HD Video Streams H.264 A3
SD video Streams WLl AALC

Simple (PP} video Streams - i ' i '
Mon-Yideno Streams -

1667 % 1667 %

16.673% 16.673%
MP Transpork Streams

SP Transpork Streams

1667 % 1667 &

Group - This column lists the name of the group of channels selected in the MPEG2-TS
window. Use the drop down list above the stream selection list to select a group. Use the
Channel Groups tab in the Configure dialog to create a group of channels. The Totals line
displayed at the bottom of the data window shows the overall bandwidth values.

Active Streams - The Active Streams column counts the number of streams in the
selected group that were active during the current measurement run.

Inactive Streams - The Inactive Streams column counts the streams that have been
present but are now inactive for the time set in the Configure Alarm Thresholds tab (default
- two seconds) and it has not aged out yet. The “age out” interval is typically five minutes
and is configurable in the Configure Alarm Thresholds tab.
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* Missing Streams - The Missing Streams column counts the streams that have not been
observed, or if the time interval since the stream was last observed is greater than six
minutes. For example, if a channel group has 20 channels and only 10 channels are
displayed in the Active and Inactive columns, the remaining 10 channels are displayed in
the Missing Streams column.

The default “age-out” interval with which inactive channels will be moved to the Missing
Streams column is 360 seconds (six minutes). Refer to Chapter 6: General
Configuration, General Tab, Sample Interval for information on configuring the “age-out
interval.

« CCErrors - The CC (Continuity Check) Errors counter is a four-bit counter that counts
from zero to 15 then resets. When FaultLine recognizes a skipped number(s) or the count
is reset at the wrong time, a monitored encoder loaded one or more MPEG2 packets in
the Ethernet packet incorrectly. FaultLine designates an incorrectly-loaded packet as a
CC Error.

« Encoder Errors - Encoder Errors are a subset of CC Errors and are a count of the
number of CC Errors which occurred within a network packet. FaultLine looks atthe CC
Error and determines whether it occurred within an Ethernet packet or at an Ethernet
packet boundary. If the error occurred within an Ethernet packet, FaultLine counts that as
an Encoder Error.

« Zap Time - This is the delay that viewers see when tuning between television channels.
The Zap Time overhead is a fixed delay that depends on how frequently the PAT packet is
sent. ETSI TR 101 290 specifies that a PAT packet should be sent at least every 500
milliseconds (msec). If a PAT is sent every 500 msec, on the average the channel change
time will be half of that, for a channel change time of approximately 250 msec.

The default Zap Time threshold is one second. Referto Chapter 6: General
Configuration, Alarm Thresholds Tab, PSI Alarms for information on configuring the
Zap Time threshold.

* Video Dropouts - FaultLine defines a Video Dropout as when a defined period of time
passes and no video packet has been seen. The PMT packet contains information about
where the video packet is to be found. The Config menu can be used to set a threshold
value for Video Dropout. The default value is 25 msec.

* Audio Dropouts - FaultLine defines an Audio Dropout as when a defined period of time
passes and no audio packet has been seen. The PMT packet contains information about
where the audio packet is to be found. The Config menu can be used to set a threshold
value for Audio Dropout. The default value is 50 msec.

' TR' |_|T|_| | G FaultLine MPEG Analysis Suite - Software Manual

63



« PCR Jitter - The MPEG2 specification requires a decoder to use a 27 MHz clock to
encode a Transport Stream and a decoder to also use a 27 MHz clock to decode the
stream. With two independent clocks, it is important that they are closely synchronized with
each other. The two clock frequencies can change over time.

Drift is the slow change in frequencies between the two clocks.

Jitter is the rapid change in frequencies between the two clocks. It is the most likely
frequency element that affects the quality of a MPEG2 stream. Jitter is usually caused by
network delay or variations.

The Config menu can be used to set a threshold value for PCR Jitter. The default value is
35,000 psec.

+ Late PATs - Late PATs are closely related to Zap Time or the delay when changing the
channelonaTV. Inthe Config dialog, the threshold for Late PATs can be set. The ETSITR
101 290 specification requires a PAT every 500 msec. The FaultLine default threshold is
set to one second. Click on the PAT tab in the Stream Overview list to view the time
intervals for the PAT.

+ Late PMTs - Late PMTs are closely related to Zap Time or the delay when changing the
channelona TV. Inthe Config dialog, the threshold for Late PMTs can be set. The ETSI
TR 101 290 specification requires a PMT every 500 msec. The FaultLine default threshold
is set to one second. Click on the PMT tab in the Stream Overview list to view the time
intervals for the PMTs.
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Throughput Tab

This tab shows throughput rates and counts for all groups currently containing at least one active
stream.

Itis important to understand the difference between counts and rates. While FaultLine is
monitoring a stream, it is counting all the packets, bytes, and bits that are being seen. This is the
raw throughput counts. At the end of every sample, FaultLine converts the throughput counts to
rates, such as bits per second and packets per second.

* bps = bits per second
* pps = packets per second

If the sample interval is one second, the packets-per-sample count will always be the same as the
packets-per-second rate. If the sample interval is configured to be other than one second, the
values will be different. Whatever the sample interval is, the bps and pps rates will always be in
“per second” rates.

COverview |MPEG2-TS viden | Diagnosis | IGMP Zap Time | IGMP Active Test | @0 Event Log

Group Overview | Throughput || ost Packets | CC Errors | Duplicate Packets | Dropout Ervors | Encoder Errors

Group Sample (bps) Min {bps) Max (bps) Avg (bps) | Sample (pps) Min {pps) Maz {pps) Avg (pps)
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16675 16675
CBR. Transpart Streams ° _— [ ] MPEGT _— [ ] MPEGT
MP Transport Streams - M MPEG2 M MPEG2
SPT k Sk =
ranspork Streams T B MPEGH4 65T M MPEGY
HD ¥ideo Streams ° H.z64 #E3
5D Video Streams - W1 AALC
Simple (PP} Yideo Streams = i i
Mon-Yideo Streams - J J
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* Group - This column lists the name of the group of channels you selected in the MPEG2-
TS measurement window. Use the Channel Groups tab in the Configure dialog to create a
group of channels.

« Sample (bps) - The rate of the number of bits per second to occur during the last sample
interval.

* Min (bps) - The rate of the fewest number of bits per second to occur in any sample
interval during the current measurement run.

* Max (bps) - The rate of the largest number of bits per second to occur in any sample
interval during the current measurement run.

* Avg (bps) - The rate of the average number of bits per second to occur in all the sample
intervals during the current measurement run.

« Sample (pps) - The rate of the number of packets to occur in the last second of the current
measurement run.

« Min (pps) - The rate of the fewest number of packets per second to occur in any one-
second interval during the current measurement run.

« Max (pps) - The rate of the largest number of packets per second to occur in any sample
interval during the current measurement run.

* Avg (pps) - The rate of the average number of packets per second to occur in all the
sample intervals during the current measurement run.
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Lost Packets Tab

This tab shows counts and rates of packets that have been lost for all groups currently containing
at least one active stream.

Lost Packets are based on the continuity counter. The Continuity Counter error counter keeps
track of how many times the counter did not sequence evenly through its range.

Since the continuity counter is a very small four-bit counter, FaultLine can display only the minimum
number of lost packets. For example, if the counter goes from 1 - 6, FaultLine will report one
continuity counter error and four lost packets. However, four packets may have been lost, or, 20
packets may have been lost and the counter wrapped. FaultLine reports the minimum packets
that might have been lost.

Overview | MPEGZ-TS Yideo || Diagnosis | IGMP Zap Time | IGMP Ackive Test | 80 Event Log

Group Overview | Throughput | Lost Packets | CC Errors | Duplicate Packets | Dropout Errors | Encoder Errors

Group Sample (bps) Min (bpsy Max (bps) Avg(bps) | Sample (pps) Min {pps) Max (pps) Avg (pps)

Metwork Owerview
Active Transport Skreams = 1 1
DB A - ' Video Comprassion ' Audio Campressian
Active PIDs =

VBR. Transpork Streams
CEBR. Transport Skreams

Unkriown
MPEGT
MPEGZ
MPEG4

HD Yidea Streams H.264 AC3
SD Yideo Streams W AALC

Simple (PP Wideo Streams - i ' i '
Mon-Video Streams =

Unkniown
MPEGT
MPEG2
MPEG4

1667 &

16 BT R

16.67% 16.67%
MP Transpott Streams

SP Transpark Streams

16.67% 16.67%

* Group - This column lists the name of the group of channels selected in the MPEG2-TS
measurement window. Use the Channel Groups tab in the Configure dialog to create a
group of channels.

« Sample - A count of how many lost packets occurred in the last sample interval of the
current measurement period.
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* Min - The fewest number of lost packets to occur in any sample interval during the current
measurement run.

« Max - The largest number of lost packets to occur in any sample intervals during the current
measurement run.

* Avg - The average number of lost packets to occur in all the sample intervals during the
current measurement run.

+ Total - A count of the total number of lost packets to occur in all the sample intervals during
the current measurement run.

In the Configure dialog, use the General tab to set the duration of a test sample period.
One second is the default.
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CC Errors Tab

This tab shows counts and rates for continuity counter errors for all groups currently containing at
least one active stream.

The Continuity Counter error counter keep track of how many times the counter did not sequence
evenly through its range. The continuity counter is a very small four-bit counter that counts 0 - 15.
For example, if the counter skips from 1 to 5, FaultLine will report one continuity counter error.

Sverview | MPEG2-TS Wideo | Diagnosis | 1GMP Zap Time | IGMP Active Test | @) Event Log|

| Group Overview || Throughput || Lost Packets | CC Errors | Duplicate Packets || Dropout Errors || Encoder Errors|

Group Sample Min Max Avg Tokal

Metwork Orverview

Active Transpork Streams - 1 j
ST AR ) ' Videa Comprassion ' Audio Compression

Active PIDs
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MP Transport Streams - B MPEGZ M MPEG2
SP Transpork Streams
P BET% M MPEGY 165T% M MPEGY
HD ¥ideao Streams - H.264 AC3
SD Yideo Streams - Y1 AAC
Simple (PP} video Streams - i i
Mon-Yideno Streams - J J

* Group - This column lists the name of the group of channels selected in the MPEG2-TS
measurement window. Use the Channel Groups tab in the Configure dialog to create a
group of channels.

« Sample - Acount of how many continuity counter errors occurred in the last sample interval
of the current measurement run.

* Min - The fewest number of continuity counter errors to occur in any sample interval during
the current measurement run.
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« Max - The largest number of continuity counter errors to occur in any sample interval during

the current measurement run.

* Avg - The average number of continuity counter errors to occur in all the sample intervals

during the current measurement run.

» Total - The total number of continuity counter errors to occur in all the sample intervals

during the current measurement run.

Duplicate Packets Tab

This tab shows counts and rates for duplicate packets for all groups currently containing at least

one active stream.

The specification for MPEG2-TS allows any packet to be repeated, or duplicated, one time. For
example, if a packet is sent a third time, that is counted as an error. This counter only counts valid

duplicate packets and gives insight into possibly wasted network bandwidth.

Overview | MPEG2-TS Video || Diagnosis || 1GMP Zap Time || IGMP Active Test || @ EvertLog |

| Group Overview | Throughput | Last Packets | CC Errars | Duplicate Packets | Dropaut Errars | Encoder Errors |

Group Sample I4lin Max Avg Tokal
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* Group - This column lists the name of the group of channels you selected in the MPEG2-
TS measurement window. Use the Channel Groups tab in the Configure dialog to create a
group of channels.

« Sample - A count of how many continuity counter errors occurred in the last sample interval
of the current measurement run.

* Min - The fewest number of continuity counter errors to occur in any sample interval during
the current measurement run.

* Max - The largest number of continuity counter errors to occur in any sample interval during
the current measurement run.

* Avg - The average number of continuity counter errors to occur in all the sample intervals
during the current measurement run.

» Total - The total number of continuity counter errors to occur in all the sample intervals
during the current measurement run.
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Dropout Errors Tab

This tab shows counts for how many times the video and audio PIDs have experienced “dropout”
as configured in the Configure window.

The time between audio and video packets can vary depending on the encoding technique used.
For example, video encoders for MPEG1, MPEG2, or H.264 each have different encoding
profiles of how frequently they sent packets and how large they are.

FaultLine’s default dropout values are configured for MPEG2. As such, the default video dropout
threshold is configured for 50 milliseconds (msec). For audio, the default dropout threshold is
configured for 100 msec. These are conservative value since video packets are normally
occurring at 5 msec rates.

Overview |MPEG2-TS Video || Diagnosis | IGMP Zap Time | IGMP Active Test | 8 Event Log

Group Overview | Throughput | Lost Packets || CC Errors || Duplicate Packets| Drapout Errars | Encoder Errors
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* Group - This column lists the name of the group of channels selected in the MPEG2-TS
measurement window. Use the Channel Groups tab in the Configure dialog to create a
group of channels.

« Sample - A count of how many dropout errors occurred in the last sample interval of the
current measurement run.
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* Min - The fewest number of dropout errors to occur in any sample interval during the current
measurement run.

* Max - The largest number of dropout errors to occur in any sample interval during the
current measurement run.

* Avg - The average number of dropout errors to occur in all the sample intervals during the
current measurement run.

+ Total - The total number of dropout errors to occur in all the sample intervals during the
current measurement run. In the Configure dialog, you can use a field in the General tab to
set the duration of a test sample period. One second is the default.
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Encoder Errors Tab

This tab shows counts and rates for errors that are caused by network encoders for all groups
currently containing at least one active stream.

Encoder errors are a subset of CC Errors and are a count of how many CC Errors occurred within
a network packet. FaultLine looks at the CC Error and determines if it occurred within an Ethernet
packet, or at an Ethernet packet boundary. If it occurs within an Ethernet packet, FaultLine shows

it as an encoder error.

Cwerview |MPEG2—TS viden | Diagnosis | IGMP Zap Time | IGMP Ackive Test | @1 Event Log
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Group - This column lists the name of the group of channels selected in the MPEG2-TS
measurement window. Use the Channel Groups tab in the Configure dialog to create a
group of channels.

Sample - A count of how many encoder errors occurred in the last sample interval of the
current measurement run.

Min - The fewest number of encoder errors to occur in any sample interval during the
current measurement run.
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* Max - The largest number of encoder errors to occur in any sample interval during the
current measurement run.

* Avg - The average number of encoder errors to occur in all the sample intervals during the
current measurement run.

+ Total - The total number of encoder errors to occur in all the sample intervals during the
current measurement run.
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Chapter 8
MPEG2-TS Video Measurement

The MPEG2-TS measurement window for the FaultLine MPEG Analysis Suite is organized in
these sections:

« Stream Selection List

« Summary LEDs

« Stream Gauges and LEDs
« Stream Overview List

* PID Overview List

Overview | MPEGZ-TS Video |Diagnosis " 1GMP Zap Time " IGMP Active Test || & Event Log|
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@ & Encoder Errors @ Audio Dropouts
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Stream Selection List

This list displays the video streams currently active on the network. The two  [aichanes v
list boxes on the right of the measurement screen let you drill down to view Stream vy Thi

details about the stream that is currently highlighted in the Stream list.

The drop down list can be used to filter the channels that are displayed in
the list. Use the Config menu item to configure the channel groups.

235.001.001.001:1234

235.001 001 0021234
235.001.001.003:1234
235.001.001.004:1234

Stream - This column shows the internet protocol (IP) address of the
streams currently seen at the network interface card (NIC). This
column can display the stream with a “friendly” name if the < =
configuration process had been followed in the Chapter 6: General

Configuration, Friendly Names Tab section.

Avg Throughput (bps) - This column shows the rate in bits per second of the average
traffic occurring at the NIC connection. The number is updated with each sample interval.

Active - This column will display Yes if the stream has been active in the previous two seconds.
If the stream has stopped in the last two seconds, this column will display No. If a stream
drops out for more than five minutes, FaultLine drops the stream from the display.

Inactive - This column displays how many times a stream has disappeared for more than
two seconds. If a stream disappears for more than five minutes, FaultLine drops the
stream from the display. If the stream then later appears again, the Inactive Period count
resumes from zero.

Summary Group

The Summary LEDs give a quick view of the status of L

thresholds of alarm conditions for all the traffic seen at the NIC

@& CCErrors & Wideo Dropouts

@ Encoder Errors @ Audio Dropouts

connection. This is a summary for the group of channels you ) B O EER R

have selected. The title of the group changes to show the

channels selection. The thresholds can be set in the Configure

dialog. Green means that no thresholds have been exceeded. Red means that a threshold has
been exceeded at least one time.
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The Stream gauges and LEDs give status E ok _
information about the stream highlighted in the S RRHEERERT, I e
Stream Selection list. The gauges indicate the 7 2 @ : 2: i Z :C:JZN
stream audio and video traffic. The gauges update AR Sy el

every sample period. The default sample period is

one second. The sample period can be changed in the Config menu. The LEDs indicate the
threshold status of alarms in the selected stream.

Stream Overview List

ThIS I|St ShOWS MPEGZ'TS deta“s Stream Owerview |Thr0ughput Lost Packets | CC Ervors | Duplicate Packets | Dropout Errors | Encoder Ereors | PAT S ¥
Of the Stream Cu rrently Selected |n Mame 1P Address Server Type TS Packet Size Sta
the stream selection list.

|A
| w

Stream Overview Tab

This tab shows an overview of the stream selected in the Stream Selection list.

* Name - This column lists the names from the group highlighted in the Stream Selection
list. Use the pull-down Stream Selection list to select a group. Use the Channel Groups
tab in the Configure dialog to create a group of channels.

+ IP Address - This column lists the IP addresses from the group highlighted in the
Stream Selection list.

» Server - For each stream, FaultLine shows the |IP address of the server transmitting
that stream.

+ Type - FaultLine shows the type of stream. Itis either IPTV or Video On Demand
(VOD,).

+ TS Packet Size - FaultLine shows the size of the transport stream packet in bytes.
+ Start Time - This column shows the time the current measurement run began.

* End Time - This column shows when the FaultLine measurement run stopped, or when
the stream itself paused or stopped.

* Duration - Duration is how long FaultLine saw the stream being active since the start
of the current measurement run. This time is not based on anything encoded within the
actual stream.
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Throughput Tab

This tab shows counts and rates for how much traffic has passed by the NIC connection for the
selected stream.

It is important to understand the difference between counts and rates. While FaultLine is
monitoring a stream, it is counting all the packets, bytes, and bits that are being seen. This is
the raw throughput counts. Then, at the end of every sample, FaultLine converts the throughput
counts to rates, such as bits per second and Ethernet packets per second.

* bps = bits per second
* pps = packets per second

If the sample interval is one second, the packets-per-sample count will always be the same as
the packets-per-second rate. If you configure the sample interval to be other than one second,
the values will be different. Whatever the sample interval is, the bps and pps rates will always

be in “per second” rates.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

+ Sample (bps) - The rate of the number of bits per second to occur during the last
sample interval.

* Min (bps) - The rate of the fewest number of bits per second to occur in any sample
interval during the current measurement run.

* Max (bps) - The rate of the largest number of bits per second to occur in any sample
interval during the current measurement run.

* Avg (bps) - The rate of the average number of bits per second to occur in all the
sample intervals during the current measurement run.

« Sample (pps) - The rate of the number of packets to occur in the last second of the
current measurement run.

* Min (pps) - The rate of the fewest number of packets per second to occur in any one-
second interval during the current measurement run.

* Max (pps) - The rate of the largest number of packets per second to occur in any
sample interval during the current measurement run.

* Avg (pps) - The rate of the average number of packets per second to occur in all the
sample intervals during the current measurement run.
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Lost Packets Tab

This tab shows counts and rates of how many MPEG2-TS packets have been lost for all
groups currently containing at lease one active stream. There are typically seven MPEG2-TS
packets per each Ethernet packet.

* pps = packets per second

Lost Packets are based on the continuity counter. The Continuity Counter error counter keep
track of how many times the counter did not sequence evenly through its range.

Since the continuity counter is a very small four-bit counter, FaultLine can only display the
minimum number of lost MPEG2-TS packets. For example, if the counter goes from 1 -6,
FaultLine will report one continuity counter error and four MPEG2-TS lost packets. However,
four MPEG2-TS packets may have been lost, or 20 MPEG2-TS packets may have been lost
and the counter wrapped. FaultLine reports the minimum MPEG2-TS packets that may have
been lost. For each Ethernet packet lost, typically between one and seven MPEG2-TS
packets will be lost.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

« Sample - A count of how many lost packets occurred in the last sample interval of the
current measurement period.

* Min - The fewest number of lost packets to occur in any sample interval during the
current measurement run.

* Max - The largest number of lost packets to occur in any sample intervals during the
current measurement run.

* Avg - The average number of lost packets to occur in all the sample intervals during the
current measurement run.

« Total - A count of the total number of lost packets to occur in all the sample intervals
during the current measurement run. In the Configure dialog, the General tab can be
used to set the duration of a test sample period. One second is the default.
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CC Errors Tab

This tab shows counts and rates for continuity counter errors for the selected stream.

* pps = packets per second

The Continuity Counter error counter keep track of how many times the counter did not
sequence evenly through its range. The continuity counter is a very small four-bit counter that
counts 0 - 15. For example, if the counter skips from 1 to 5, FaultLine will report one continuity
counter error.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

« Sample - A count of how many continuity counter errors occurred in the last sample
interval of the current measurement run.

* Min - The fewest number of continuity counter errors to occur in any sample interval
during the current measurement run.

* Max - The largest number of continuity check errors to occur in any sample period
during the current measurement run.

* Avg - The average number of continuity counter errors to occur in all the sample
intervals during the current measurement run.

» Total - A count of the total number of continuity counter errors to occur in all the sample
intervals during the current measurement run. In the Configure dialog, you can use the
General tab to set the duration of a test sample period. One second is the default.

Duplicate Packets Tab

This tab shows counts and rates for how many duplicate MPEG2-TS packets (not Ethernet
packets) have passed by the NIC connection for the selected stream.

* pps = packets per second

The MPEG2-TS specification allows any packet to be repeated, or duplicated, one time. For
example, if a packet is sent a third time, that is counted as an error.

This counter only counts valid duplicate packets and gives insight into possibly wasted network
bandwidth.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to selecta
group. Use the Channel Groups tab in the Configure dialog to create a group of channels.
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« Sample - A count of how many duplicate packets occurred in the last sample interval of
the current measurement run.

* Min - The fewest number of duplicate packets to occur in any sample interval during the
current measurement run.

* Max - The largest number of duplicate packets of occur in any sample interval during
the current measurement run.

* Avg - The average number of duplicate packets to occur in all the sample intervals
during the current measurement run.

+ Total - A count of the total number of duplicate packets to occur in all the sample
intervals during the current measurement run.

Dropout Errors Tab

This tab shows counts for how many times the video and audio PIDs have experienced
“dropout” as configured in the Configure window. The counts are given in counts per sample.

The time between audio and video packets can vary depending on the encoding technique
used. For example, video encoders for MPEG1, MPEGZ2, or H.264 each have different
encoding profiles of how frequently they sent packets and how big they are.

FaultLine’s default dropout values are configured for MPEG2. As such, the default video
dropout threshold is configured for 50 milliseconds (msec). For audio, the default dropout
threshold is configured for 100 msec. These are conservative value since video packets are
normally occurring at 5 msec rates.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

« Sample - A count of how many dropout errors occurred in the last sample interval of the
current measurement run.

* Min - The fewest number of dropout errors to occur in any sample interval during the
current measurement run.

* Max - The largest number of dropout errors of occur in any sample interval during the
current measurement run.

« Avg - The average number of dropout errors to occur in all the sample intervals during
the current measurement run.
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» Total - A count of the total number of dropout errors to occur in all the sample intervals
during the current measurement run. In the Configure dialog, a field in the General tab
can be used to set the duration of a test sample interval. One second is the default.

Encoder Errors Tab

This tab shows counts and rates for how many encoder errors have passed by the NIC
connection for the selected stream.

* pps = packets per second

Encoder errors are a subset of CC Errors and are a count of how many CC Errors occurred
within a packet. FaultLine looks at the CC Error and determines if it occurred within an
Ethernet packet, or at an Ethernet packet boundary. If it occurs within an Ethernet packet,
FaultLine shows it as an encoder error.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

+ Sample - A count of how many encoder errors occurred in the last sample interval of the
current measurement run.

* Min - The fewest number of encoder errors to occur in any sample interval during the
current measurement run.

« Max - The largest number of encoder errors of occur in any sample interval during the
current measurement run.

* Avg - The average number of encoder errors to occur in all the sample intervals during
the current measurement run.

+ Total - The total number of encoder errors to occur in all the sample intervals during the
current measurement run. In the Configure dialog, a field in the General tab can be
used to set the duration of a test sample period. One second is the default.

PAT Tab

This tab shows counts and rates for how many Program Association Table (PAT) packets have
passed by the NIC connection for the selected stream.

The Sample columns show counts for PATs per sample. The Sample (ms) columns show the
distance in time (milliseconds) between the PATs.
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The Sample (errors) column shows counts for all PAT errors and if the PAT is late (over
configured threshold). PAT errors are defined by the ETSI TR 101 290 specification. For
example, if the scramble bit is set or the Table ID is not zero.

The PAT allows you to find audio and video channels that are embedded in the stream.

¥ TRILITHIC

Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

Sample - A count of how many Program Associate Table (PAT) packets occurred in the
last sample interval of the current measurement run.

Min - The fewest number of PAT packets to occur in any sample interval during the
current measurement run.

Max - The largest number of PAT packets of occur in any sample interval during the
current measurement run.

Avg - The average number of PAT packets to occur in all the sample intervals during
the current measurement run.

Total - A count of the total number of PAT packets to occur in all the sample intervals
during the current measurement run. In the Configure dialog, a field in the General tab
can be used to set the duration of a test sample period. One second is the default.

Sample (ms) - The rate of how many milliseconds occurred between Program
Associate Table (PAT) packets in the last sample interval.

Min (ms) - The smallest interval, in milliseconds, between PATs to occur in any sample
interval during the current measurement run.

Max (ms) - The largest interval, in milliseconds, between PATs to occur in any sample
interval during the current measurement run.

Avg (ms) - The average interval, in milliseconds, between PATs to occur in all the
sample intervals during the current measurement run.

Sample (errors) - A count of how many Program Associate Table (PAT) packets with
errors occurred in the last sample interval of the current measurement run. This
includes: if the PAT is late (over configured threshold), if the scramble bit is set, or if the
Table ID is not zero.

Min (errors) - The fewest number of PAT packets with errors to occur in any sample
interval during the current measurement run.

Max (errors) - The largest number of PAT packets with errors of occur in any sample
interval during the current measurement run.
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* Avg (errors) - The average number of PAT packets with errors to occur in all the
sample intervals during the current measurement run.

» Total (errors) - The total number of PAT packets with errors to occur in all the sample
intervals during the current measurement run.

PMT Tab

This tab shows counts and rates for how many Program Map Table packets have passed by
the NIC connection for the selected stream.

The Sample columns show counts for PMTs per sample. The Sample (ms) columns show the
distance in time (milliseconds) between the PMTs.

The Sample (errors) column shows counts for all PMT errors and if the PMT is late (over
configured threshold). PMT errors are defined by the ETSI TR 101 290 specification.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

+ Sample - A count of how many Program Map Table (PMT) packets occurred in the last
sample interval of the current measurement run.

* Min - The fewest number of PMT packets to occur in any sample interval during the
current measurement run.

* Max - The largest number of PMT packets of occur in any sample interval during the
current measurement run.

« Avg - The average number of PMT packets to occur in all the sample intervals during
the current measurement run.

« Total - A count of the total number of PMT packets to occur in all the sample intervals
during the current measurement run. In the Configure dialog, you can use afield in the
General tab to set the duration of a test sample period. One second is the default.

+ Sample (ms) - The rate of how many milliseconds occurred between Program Map
Table (PMT) packets in the last sample interval.

* Min (ms) - The smallest interval, in milliseconds, between PMTs to occur in any sample
interval during the current measurement run.

* Max (ms) - The largest interval, in milliseconds, between PMTs to occur in any sample
interval during the current measurement run.
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* Avg (ms) - The average interval, in milliseconds, between PMTs to occur in all the
sample intervals during the current measurement run.

« Sample (errors) - A count of how many Program Map Table (PMT) packets with errors
occurred in the last sample interval of the current measurement run. This includes if the
PMT is late (over configured threshold).

* Min (errors) - The fewest number of PMT packets with errors to occur in any sample
interval during the current measurement run.

* Max (errors) - The largest number of PMT packets with errors of occur in any sample
interval during the current measurement run.

* Avg (errors) - The average number of PMT packets with errors to occur in all the
sample intervals during the current measurement run.

+ Total (errors) - The total number of PMT packets with errors to occur in all the sample
intervals during the current measurement run.

PCR Tab

This tab shows counts and rates for how many Program Clock Reference packets have
passed by the NIC connection for the selected stream. This tab also shows counts for how
many PCR errors have occurred.

The Sample columns show counts per sample. The Sample (ms) columns show the distance
in time (milliseconds) between the PCR packets.

PCR errors are defined by the ETSI TR 101 290 specification. Arepetition error is when the
encoder does not send the PCR in 40 ms. Adiscontinuity error is when there is a big jump in
the value of the embedded clock without the discontinuity bit being set.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

« Sample - A count of how many Program Clock Reference (PCR) packets occurred in
the last sample interval of the current measurement run.

* Min - The fewest number of PCR packets to occur in any sample interval during the
current measurement run.

* Max - The largest number of PCR packets of occur in any sample interval during the
current measurement run.

« Avg - The average number of PCR packets to occur in all the sample intervals during
the current measurement run.
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+ Total - The total number of PCR packets to occur in all the sample intervals during the
current measurement run. In the Configure dialog, a field in the General tab can be
used to set the duration of a test sample period. One second is the default.

+ Sample (ms) - A count of how many Program Clock Reference (PCR) packets
occurred in the last millisecond of the current measurement run.

* Min (ms) - The fewest number of PCR packets to occur in any one-millisecond interval
during the current measurement run.

* Max (ms) - The largest number of PCR packets to occur in any one-millisecond interval
during the current measurement run.

* Avg (ms) - The average number of PCR packets to occur in all the one-millisecond
intervals during the current measurement run.

* Min Jitter (ps) - The smallest amount of PCR jitter to occur in any one-microsecond
interval during the current measurement run.

* Max Jitter (us) - The largest amount of PCR jitter to occur in any one-microsecond
interval during the current measurement run.

+ Avg Jitter (us) - The average amount of PCR jitter to occur in all the one-microsecond
intervals during the current measurement run.

+ Sample (repetition) - A count of how many Program Clock Reference (PCR) repetitive
errors occurred in the last sample interval of the current measurement run.

* Min (repetition) - The fewest number of PCR repetitive errors to occur in any sample
interval during the current measurement run.

* Max (repetition) - The largest number of PCR repetitive errors to occur in any sample
interval during the current measurement run.

+ Avg (repetition) - The average number of PCR repetitive errors to occur in all the
sample intervals during the current measurement run.

+ Total (repetition) - A count of the total number of PCR repetitive errors to occur in all
the sample intervals during the current measurement run.

+ Sample (discontinuity) - A count of how many Program Clock Reference (PCR)
discontinuity errors occurred in the last sample interval of the current measurement run.

* Min (discontinuity) - The fewest number of PCR discontinuity errors to occur in any
sample interval during the current measurement run.

* Max (discontinuity) - The largest number of PCR discontinuity errors to occur in any
sample interval during the current measurement run.
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+ Avg (discontinuity) - The average number of PCR discontinuity errors to occur in all
the sample intervals during the current measurement run.

+ Total (discontinuity) - A count of the total number of PCR discontinuity errors to occur
in all the sample intervals during the current measurement run.

Transport Errors Tab

This tab shows counts and rates for how many transport errors have passed by the NIC
connection for the selected stream.

A transport error is a bit in the packet header that is typically set by MPEG2-TS aware devices
like video encoders and servers. As such, the transport errors tab is a simple count of how
many times FaultLine has seen the transport error bit set.

The counts are given in counts per sample.

* Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

+ Sample (sync byte) - A count of the number of sync byte errors occurred in the last
sample interval of the current measurement run.

* Min (sync byte) - The fewest number of sync byte errors to occur in any sample interval
during the current measurement run.

* Max (sync byte) - The maximum number of sync byte errors to occur in any sample
interval during the current measurement run.

+ Avg (sync byte) - The average number of sync byte errors to occur in any sample
interval during the current measurement run.

+ Total (sync byte) - A count of the total number of sync byte errors to occur in all the
sample intervals during the current measurement run.

+ Sample (sync loss) - A count of the number of sync loss errors occurred in the last
sample interval of the current measurement run.

* Min (sync loss) - The fewest number of sync loss errors to occur in any sample interval
during the current measurement run.

* Max (sync loss) - The maximum number of sync loss errors to occur in any sample
interval during the current measurement run.

* Avg (sync loss) - The average number of sync loss errors to occur in all the sample
intervals during the current measurement run.
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Total (sync loss) - A count of the total number of sync loss errors to occur in all the
sample intervals during the current measurement run.

Sample (transport) - A count of the number of transport errors occurred in the last
sample interval of the current measurement run.

Min (transport) - The fewest number of transport errors to occur in any sample interval
during the current measurement run.

Max (transport) - The maximum number of transport errors to occur in any sample
interval during the current measurement run.

Avg (transport) - The average number of transport errors to occur in any sample
interval during the current measurement run.

Total (transport) - A count of the total number of transport errors to occur in all the
sample intervals during the current measurement run.

CRC Errors Tab

This tab shows counts for how many Cyclic Redundancy Check (CRC) errors have passed by
the NIC connection for the selected stream. CRC Errors are calculated on PAT, PMT, CAT, NIT,
and EIT packets. The counts are given in counts per sample.

Name - This column lists the names or IP addresses from the group highlighted in the
Stream Selection list. Use the drop down list above the stream selection list to select a
group. Use the Channel Groups tab in the Configure dialog to create a group of
channels.

Sample - A count of how many packets with Cyclic Redundancy Check (CRC) errors
occurred in the last sample interval of the current measurement run.

Min - The fewest number of CRC error packets to occur in any sample interval during
the current measurement run.

Max - The largest number of CRC error packets of occur in any sample interval during
the current measurement run.

Avg - The average number of CRC error packets to occur in all the sample intervals
during the current measurement run.

Total - The total number of CRC error packets to occur in all the sample intervals during
the current measurement run. In the Configure dialog, a field in the General tab can be
sued to set the duration of a test sample period. One second is the default.
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PID Overview List

This list shows MPEG2-TS PID details for the main stream that is currently highlighted in the
Stream Overview list.

This list shows the streams within the main stream. For example in a movie stream, there may be:

» Spanish and French language audio streams as well as English

« Multiple video streams such as for picture-in-picture (PIP)

» Closed captioning streams within the main stream

« Electronic program guide

The PAT and PMT streams allow
interpretation of the video, audio, FID ' FID Type Scrambled  Start Time End Time
and other information embedded in
the main stream.

PID Overview Tab

| Throughput | Lost Packets | CC Ervars | Duplicate Packets | Dropout Erars | Encoder Errars

|
o

This tab shows an overview of Program Identifier (PID) packets for the transport stream
currently selected in the stream overview (program overview) list.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0 is always
the PAT.

« PID Type - AProgram Associated Table (PAT) packet and a Program Map Table
(PMT) packet must always be present.
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PAT - This packet identifies where the next PMT is located in the stream.
PMT - This packet identifies the location of the audio and video information.

ES Video - Elementary Stream (ES) Video. Video is not always present. For
example, if Musac audio is being sent, there may be no moving video and only
static text is displaying.

ES Audio - Elementary Stream Audio.

ES Private - Elementary Stream Private. This could be a PID containing encryption
keys for set top boxes and there will be no video or audio.
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+ Scrambled - The Scrambled column identifies if the steam is encoded or encrypted.
This indicates whether or not the set top box needs to have specific information to
decrypt the stream. On a typical network, most of the programs are encrypted.

e Start Time - The Start Time column is the time the FaultLine measurement run started.

« End Time - The End Time column shows when the FaultLine measurement stops, or
when the stream itself pauses or stops.

* Duration - This column shows how long FaultLine saw the stream being active since
the start of the current measurement run. This time is not based on anything encoded
within the stream.

Throughput Tab

This tab shows rates and counts for an overview of Program ldentifier packet throughput for the
transport stream currently selected in the stream overview (program overview) list.

* bps = bits per second

* pps = packets per second

* bytes = bytes per sample

» pkts = packets per sample

If the sample interval is one second, the packets-per-sample count will always be the same as
the packets-per-second rate. If the sample interval is configured to be other than one second,
the values will be different. Whatever the sample interval is, the bps and pps rates will always
be in “per second” rates.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0O is always
the PAT.

« PID Type - A Program Associated Table (PAT) packet and a Program Map Table
(PMT) packet must always be present.

PAT - This packet identifies where the next PMT is located in the stream.
PMT - This packet identifies the location of the audio and video information.

ES Video - Elementary Stream (ES) Video. Video is not always present. For
example, if audio is being sent, there may be no moving video and only static text is
displaying.

EAS Audio - Elementary Stream Audio.

ES Private - Elementary Stream Private. This could be a PID containing
encryption keys for set top boxes and there will be no video or audio.
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+ Sample (bps) - The rate of the number of bits per second to occur during the last
sample interval.

* Min (bps) - The rate of the fewest number of bits per second to occur in any sample
interval during the current measurement run.

* Max (bps) - The rate of the largest number of bits per second to occur in any sample
interval during the current measurement run.

* Avg (bps) - The rate of the average number of bits per second to occur in all the
sample intervals during the current measurement run.

« Sample (pps) - The rate of the number of packets to occur in the last second of the
current measurement run.

* Min (pps) - The rate of the fewest number of packets per second to occur in any one-
second interval during the current measurement run.

* Max (pps) - The rate of the largest number of packets per second to occur in any
sample interval during the current measurement run.

* Avg (pps) - The rate of the average number of packets per second to occur in all the
sample intervals during the current measurement run.

Lost Packets Tab

This tab shows counts and rates of how many packets have been lost for the transport stream
currently selected in the stream overview (program overview) list.

* pps = packets per second

Lost Packets are based on the continuity counter. The Continuity Counter error counter keep
track of how many times the counter did not sequence evenly through its range.

Since the continuity counter is a very small four-bit counter, FaultLine can display only the
minimum number of lost packets. For example, if the counter goes from 1 - 6, FaultLine will
report one continuity counter error and four lost packets. However, four packets may have
been lost, or, 20 packets may have been and the counter wrapped. FaultLine reports the
minimum packets that might have been lost.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0 is always
the PAT.

« PID Type - A Program Associated Table (PAT) packet and a Program Map Table
(PMT) packet must always be present.
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» PAT - This packet identifies where the next PMT is located in the stream.
« PMT - This packet identifies the location of the audio and video information.

+ ES Video - Elementary Stream (ES) Video. Video is not always present. For
example, if audio is being sent, there may be no moving video and only static text is
displaying.

« ES Audio - Elementary Stream Audio.

» ES Private - Elementary Stream Private. This could be a PID containing encryption
keys for set top boxes and there will be no video or audio.

« Sample - A count of how many lost packets occurred in the last sample interval of the
current measurement period.

* Min - The fewest number of lost packets to occur in any sample interval during the
current measurement run.

* Max - The largest number of lost packets to occur in any sample intervals during the
current measurement run.

* Avg - The average number of lost packets to occur in all the sample intervals during the
current measurement run.

« Total - A count of the total number of lost packets to occur in all the sample intervals
during the current measurement run. In the Configure dialog, a field in the General tab
can be used to set the duration of a test sample period. One second is the default.

CC Errors Tab

This tab shows counts and rates for continuity counter errors for the transport stream currently
selected in the stream overview (program overview) list.

* pps = packets per second

The Continuity Counter error counter keep track of how many times the counter did not
sequence evenly through its range. The continuity counter is a very small four-bit counter that
counts 0 - 15. For example, if the counter skips from 1 to 5, FaultLine will report one continuity
counter error.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0O is always
the PAT.

« PID Type - A Program Associated Table (PAT) packet and a Program Map Table
(PMT) packet must always be present.
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* PAT - This packet identifies where the next PMT is located in the stream.
« PMT - This packet identifies the location of the audio and video information.

+ ES Video- Elementary Stream (ES) Video. Video is not always present. For
example, if audio is being sent, there may be no moving video and only static text is
displaying.

+ Sample - A count of how many continuity counter errors occurred in the last sample
interval of the current measurement run.

* Min - The fewest number of continuity counter errors to occur in any sample interval
during the current measurement run.

* Max - The largest number of continuity check errors to occur in any sample period
during the current measurement run.

* Avg - The average number of continuity counter errors to occur in all the sample
intervals during the current measurement run. In the Configure dialog, a field in the
General tab can be used to set the duration of a test sample period. One second is the
default.

+ Total - Acount of the total number of continuity counter errors to occur in all the sample
intervals during the current measurement run. In the Configure dialog, a field in the
General tab can be used to set the duration of a test sample period. One second is the
default.

Duplicate Packets Tab

This tab shows counts and rates for how many duplicate packets have passed by the NIC
connection for the stream currently selected in the stream overview (program overview) list.

* pps = packets per second

The specification for MPEG2-TS allows any packet to be repeated, or duplicated, one time.
For example, If a packet is sent a third time, that is counted as an error.

This counter only counts valid duplicate packets and gives insight into possibly wasted network

bandwidth.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0 is always
the PAT.

« PID Type - A Program Associated Table (PAT) packet and a Program Map Table
(PMT) packet must always be present.
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« PAT - This packet identifies where the next PMT is located in the stream.
« PMT - This packet identifies the location of the audio and video information.

* ES Video - Elementary Stream (ES) Video. Video is not always present. For
example, if audio is being sent, there may be no moving video and only static text is
displaying.

« ES Audio - Elementary Stream Audio.

« ES Private - Elementary Stream Private. This could be a PID containing encryption
keys for set top boxes and there will be no video or audio.

« Sample - A count of how many duplicate packets occurred in the last sample interval of
the current measurement run.

* Min - The fewest number of duplicate packets to occur in any sample interval during the
current measurement run.

+ Max - The largest number of duplicate packets to occur in any sample period during the
current measurement run.

« Avg - The average number of duplicate packets to occur in all the sample intervals
during the current measurement run. In the Configure dialog, a field in the General tab
can be used to set the duration of a test sample period. One second is the default.

+ Total - Acount of the total number of duplicate packets to occur in all the sample intervals
during the current measurement run. In the Configure dialog, afield in the General tab can
be used to set the duration of a test sample period. One second is the default.

Dropout Errors Tab

This tab shows counts for how many video and audio packets that the network has dropped for
the stream currently selected in the stream overview (program overview) list.

The counts are given in counts per sample.

The time between audio and video packets can vary depending on the encoding technique
used. For example, video encoders for MPEG1, MPEG2, or H.264 each have different
encoding profiles of how frequently they sent packets and how big they are.

FaultLine’s default dropout values are configured for MPEG2. As such, the default video
dropout threshold is configured for 50 milliseconds (msec). For audio, the default dropout
threshold is configured for 100 msec. These are conservative value since video packets are
normally occurring at 5 msec rates.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0 is always
the PAT.

FaultLine MPEG Analysis Suite - Software Manual ' TRILITHIC

96




« PID Type - You always have to have a Program Associated Table (PAT) packet and a
Program Map Table (PMT) packet.

* PAT - This packet identifies where the next PMT is located in the stream.
« PMT - This packet identifies the location of the audio and video information.

+ ES Video - Elementary Stream (ES) Video. Video is not always present. For
example, if audio is being sent, there may be no moving video and only static text is
displaying.

* ES Audio - Elementary Stream Audio.

+ ES Private - Elementary Stream Private. This could be a PID containing encryption
keys for set top boxes and there will be no video or audio.

« Sample - A count of how many dropout errors occurred in the last sample interval of the
current measurement run.

* Min - The fewest number of dropout errors to occur in any sample interval during the
current measurement run.

* Max - The largest number of dropout errors of occur in any sample interval during the
current measurement run.

« Avg - The average number of dropout errors to occur in all the sample intervals during
the current measurement run.

» Total - A count of the total number of dropout errors to occur in all the sample intervals
during the current measurement run. In the Configure dialog, a field in the General tab
can be used to set the duration of a test sample period. One second is the default.

Encoder Errors Tab

This tab shows counts and rates for how many encoder errors have passed by the NIC
connection for the stream currently selected in the stream overview (program overview) list.

* pps = packets per second

Encoder errors are a subset of CC Errors and are a count of how many CC Errors occurred
within a network packet. FaultLine looks at the CC Error and determines if it occurred within
an Ethernet packet, or at an Ethernet packet boundary. If it occurs within an Ethernet packet,
FaultLine shows it as an encoder error.

* PID - This column is the Program Identifier (PID). This is a seven-bit value that the
encoder assigns. The only PID number that is known in advance is that PID 0 is always
the PAT.
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« PID Type - A Program Associated Table (PAT) packet and a Program Map Table
(PMT) packet must always be present.

« PAT - This packet identifies where the next PMT is located in the stream.
« PMT - This packet identifies the location of the audio and video information.

+ ES Video - Elementary Stream (ES) Video. Video is not always present. For
example, if audio is being sent, there may be no moving video and only static text is
displaying.

« ES Audio - Elementary Stream Audio.

« ES Private - Elementary Stream Private. This could be a PID containing encryption
keys for set top boxes and there will be no video or audio.

+ Sample - A count of how many encoder errors occurred in the last sample interval of the
current measurement run.

* Min - The fewest number of encoder errors to occur in any sample interval during the
current measurement run.

« Max - The largest number of encoder errors of occur in any sample interval during the
current measurement run.

» Avg - The average number of encoder errors to occur in all the sample intervals during
the current measurement run.

* Total - The total number of encoder errors to occur in all the sample intervals during the
current measurement run. In the Configure dialog, a field in the General tab can be
used to set the duration of a test sample period. One second is the default.

Save Button

The Save button opens a dialog to save the data as a Tab Separated Value Save...
(TSV)file. The file can then be imported into Microsoft’s Excel application to
create a baseline report.
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Chapter 9
Diagnosis Measurement

The Diagnosis measurement lists streams that had an error during the last run or in the current run.
A stream can be selected to view the errors that have occurred on that stream. In addition,
FaultLine provides an analysis of the detected errors.

Stream List

This pane lists all the streams that had an error during the last or current run.

Diagnosis |IGMP Zap Time || IGMP Active Test || @ Event Log |

| Overview " MPEGZ-TS Video

| All Channels b | Recent Stream Events Analysis

There are 8 events of this type in this stream
over an interval of 185 millisecond(s).

Skream Avg Throug Message

(1 235.001,001.001: 1,9 5 D]

@ 235.001.001.002:1234 1,939,355 (€ Exceeded ICR jitter threshold (vall No other stresms in the group experienced the

@ 235.001.001,003:1234 1,939,355 & Exceeded PCR jitter threshold (wali [Same event at the same time.

@ 235.001.001.004:1234 1,339,355 (88 Exceeded ICR jitter threshold {wald i .

° . 8 E ded PCR 4d " hold 1 No other streams in other groups experienced

235,001,001,005:1234 1,939,355 xceede jitter thresho {waly the came event at the came time.

@ 235.001.001.006:1234 1,939,355 88 Exceeded ICR jitter threshold {valy

@ 235.001.001.007:1234 1,939,355 (€ Exceeded PCR jitter threshold (valy Jitter is defined as a variation in the one-way

@ 235.001.001.008:1234 1,939,355 (€8 Exceeded ICR jitter threshold {vali [delay, or latemcy, of packets traversing the

o 235.001.001.009:1234 1,939,356 n.et,work. Latency can :L?npact,ed by geographical
distance, node forwarding delays, and network

° 235.001,001.010:1234 1,939,356 congestion, among others. IP Jitter is typically

@ 235.001.001.011:1234 1,939,356 introduced by the wariation of the processing

& 235.001.001.012:1234 1,939,356 time of a packet within the router and is also

° 235.001.001.013:1234 1,939,378 introduced dus to node congestion and wvarying

MUl iul.ula 1933,
s caeue hold times. Network ewvents that cause

@ 235.001.001.014:1234 1,539,378 excessive IP control plane traffic may cause

° 235.001.001.015:123¢ 1,939,378 media packets to be gquensd longer dus to the

@ 235.001.001.016:1234 1,939,375 higher priority of control packets. Link failure

@ 235.001.001.017:1234 1,939,378 o a router causing a reroute may cause the

0 235.001.001.018:1234 1,939,378 media stream to t.rlaversle a longerl path through
the network, thus inducing delay in the IP packet
o 235.001.001.019:1234 1,939,378 or IP packet loss if the new path does not
g £35,001.001.020: 1234 1,939,375 provide end-to-end connectivity.
235.001.001.021:1234 1,939,378
Delay may not hawve any impact on the gquality of
a media stream but can impact service cquality
for Z-way interactive services such as Volr pause
and rewind. IP Jitter can impact stream cguality
if jitter walues exceed the accepted walues used
for dewice buffer nanagement .

|
152
S
|

Recent Stream Events

When a stream address is selected by clicking on it once, the Recent Stream Events pane will
show the errors that occurred for that address during the run.

When an error message in the Recent Stream Events pane, the Analysis pane will show

FaultLine’s analysis of the selected error.
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Chapter 10

IGMP Zap Time Measurement

The IGMP Zap Time measurement shows two views. The first view is for channels that have been
successfully joined in a group. The second view is for subscriber’s set top boxes (a Host) that

have sent a Join message.

View Channels

View Channels shows the channels that have successfully joined in a channel group. Channels

that failed to join are not shown.

| Overview || MPEGZ-TS Yideo || Diagnosis | 1GMP 2ap Time | IGMP Active Test || @ EventLog |

(%) view Channels
O Views Hosts

Stream Viewers | AvgZap (...
(1 235,001,002, 001 0 403,00

i@ 235.001.002.002
@ 235.001.002,003
i@ 235.001.002.004
i@ 235.001.002,005
i@ 235,001,003, 001
i@ 235.001.003.002
@ 235.001.003.003
i@ 235.001.003.004
i@ 235.001.003.005

403,00
403,00
403,00
403,00
127.00
127.00
127,00
127.00
127,00

[ ===

r

\r

Tirme Distribution j

M < A00m: 04.48%
W 400ms-1s 02.24%

|| » Bz 93.27%
Component Distribution l
3780%
5TE B0.89%

Metwork  01.31%

Encoder  37.80%
60895

« Stream - This column lists the channels or streams that have been successfully joined.

* Viewers - This column is a count of how many subscribers or households are viewing that

channel.

* Avg Zap (ms) - This column shows the average of the zap times during the current

measurement run.

« Time Distribution - This pane uses a pie chart to show the distribution of zap times for

several ranges of times.
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+ Component Distribution - This pane shows the different components that have
contributed to the zap time. Set top boxes (STB), network switches, and network encoders
can contribute to zap time.

This measurement view shows information about the IP Address of subscriber’s set top boxes.

Overview | MPEGZ-TS Yideo | Diagnosis | IGMP Z5p Time |IGMP Active Test | @1 Event Log

) view Channels
Hosk Avg Zap (ms) ) o ‘
Time Distribution
L1 197, 168,001,056

M < 400ms 04.48%
W A00ms-1s 0224%
- > Bs 93.27%

Component Distribution

37.80%

\r

STE £0.89%
Metwork  01.31%

Encoder  37.80%
B0.89%

* Hosts - Typically, this is the IP Address of the subscriber’s household set top box.

* Avg Zap (ms) - This column shows the average of the zap times during the current
measurement run.

» Time Distribution - This pane uses a pie chart to show the distribution of zap times for
several ranges of times.

« Component Distribution - This pane shows the different components that have
contributed to the zap time. Set top boxes (STB), network switches, and network encoders
can contribute to zap time.
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Additional Controls

Gauges

The gauges show the combined throughput rates for the streams in the group that is being
monitored. For additional information on the stream gauges, refer to Chapter 2:
Introduction, Guided Tour of the FaultLine Interface, Gauges.

Save Button

The Save button opens a dialog to save the data as a Tab Separated Value Save...
(TSV)file. The file can then be imported into Microsoft’'s Excel application to
create a baseline report.
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Chapter 11
IGMP Active Test Measurement

The IGMP Active Test measurement shows the groups that were configured in the Configure
Active Tests tab. The successful or unsuccessful joining of each channel to the group can be
viewed. The measurement shows different counts of Zap time.

Channel Groups

Overview | MPEGZ-TS Yideo | Diagnosis || IGMP Zap Time | IGMP Active Test | & Event Log

Channel Groups Test Statuz Total Joins Failed Joing  AwgZap [ms) MinZap [mz]  Max Zap [ms)
B I Satelite Receiver 1 00:00:40

: ° 235.001.001,001 337 0 37364 44.00 710.00
i@ Satellte Receiver 2 —-iemie-

----- @ 235.001.002,001 337 i 292,35 12,00 571,00

----- @ 235.001.002.002 337 0 293,94 20,00 571,00

----- @ 235.001.002,003 337 i 295,62 20,00 579,00

----- @ 235.001.002.004 337 0 297,20 20,00 579,00

----- @ 235.001.002,005 337 i 298,77 35,00 579,00
-9 Satellite Receiver 3 —-iemie-

----- @ 235.001.003,001 337 0 155.11 25.00 360,00

----- & 235.001.003.002 337 ul 156.50 25.00 360,00

----- @ 235.001.003,003 337 0 159.13 25.00 360,00

----- & 235.001.003.004 337 ul 180,23 25.00 360,00

----- @ 235.001.003,005 337 0 161.69 33.00 360,00

----- € 235.001,003.006 i £74 nja nfa nja

----- ) 235.001.003,007 i 674 nja nfa nja

----- € 235.001,003.008 i £74 nja nfa nja

----- ) 235.001.003,009 i 674 nja nfa nja

----- € 235.001.003.010 i 674 nja nfa nja
E-§9 Satelite Receiver 4 —-iemie-

----- & 235.001.004.001 337 ul 84.57 34.00 279,00

----- @ 235.001.004,002 337 0 558,11 39.00 279.00

----- & 235.001.004.003 337 ul 91.23 40,00 279,00

----- @ 235.001.004,004 337 0 94.45 44.00 279.00

----- & 235.001.004.005 337 ul 97.60 46,00 279,00

----- € 235.001.004.006 i 674 nja nfa nja

----- € 235.001.004.007 i 674 nja nfa nja

----- € 235.001.004,008 i 674 nja nfa nja

----- € 235.001.004.009 i 674 nja nfa nja

----- £ 235.001.004.010 i 674 nja nfa nfa

* Channel Groups - This column shows the channel group names and the individual
channels in each group.

» Test Status - This column shows which group is presently receiving messages from the
network. The duration of the test is set by the Active Join Interval in the Configure Active
Tests tab.

At the beginning of a run, FaultLine sends an IGMP Join message as many times for each
channels as the Robustness Variable specifies (Configure Active Tests tab).

After the Join message is sent, FaultLine does nothing but listen for the channel
information. FaultLine does reply to queries from the network.
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At the end of the test interval, FaultLine sends an IGMP Leave message (Robustness
Variable times) for each channel in the group.

FaultLine then switches to the next group and repeats the process for that group.

+ Total Joins - This column shows the total number of times a channel has successfully
joined during the current measurement run.

* Failed Joins - This column shows the total number of times a channel has failed to
successfully join during the current measurement run.

* Avg Zap (ms) - This column shows the average zap time that has occurred for each
channel since the current measurement run began.

* Min Zap (ms) - This column shows the minimum zap time that has occurred for each
channel since the current measurement run began.

* Max Zap (ms) - This column shows the maximum zap time that has occurred for each
channel since the current measurement run began.

Additional Controls

Gauges

The gauges show the combined throughput rates for the streams in the group that is being
monitored. For additional information on the stream gauges, refer to Chapter 2:
Introduction, Guided Tour of the FaultLine Interface, Gauges.
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Chapter 12
Event Log Measurement

The Event Log measurement shows information messages, alarm threshold events, and error
events that occur during a measurement run.

The Alarm Actions tab in the Configure dialog can be used to set alarm thresholds. Then, the
Alarm Actions tab can be used to control how the events are reported to the Event Log
measurement view and to email messages.

Overview | MPEG2-TS Yideo || Diagnosis | IGMP Zap Time || IGMP Active Tesk | @ EventLog

[CIFilker lag ta anly show events containing

Message Time Sample
) 1
Writing statistics to database? NoO 1
Loy lewvel is: INFOO 1
ETPE3tream 1 resetting to seq number 3364EZ0 Z008-11-07 0O7:54:22 1
New IPTV Stream (Z30.001.001_0032:1234)0 Z2002-11-07 07:54:22 1
New MPEGETES Server (172 021.001.159:0 2008-11-07 07:54:2F 1
LTPE3tream & resetting to seq number 2Z13E0 Z2002-11-07 0O7:54:2z2 1
Hew IPTW§ seq numiér 001.001_00Z2:123430 Z2002-11-07 07:54:22 1
New MPEGZTS Server (172 021.001.133)0 Z008-11-07 07:54:28 1
LETPE3tream 2 resetting to seq number 17Z300 Z2002-11-07 07:54:22 1
New IPTV Streawm (EZ30.001.001.001:1Z22430 2008-11-07 07:54:2F 1
HNew MPEGZTE Server (17Z.021.001.1233)0 Z005-11-07 07:54:22 1

Stream Z30.001.001.001:1Z234 exceeded PCR jitter threshold (walue = EZ20432.25, thresho. Z002-11-07 07:E595:08 Z85
Stream £30.001.001.001:1234 exceeded packet loss threshold (value = 1.00, threshold. &2005-11-07 07:55:07 285

Stream 230.001.001.001:1234 exceeded CC errors threshold {wvalue = 1.00, threshold =, 2008-11-07 07:55:07 285
Stream £30.001.001.001:1Z34 exceeded PCR jitter threshold (value = Z6376.57, thresho,, 2005-11-07 07:55:07 286
email alert response: 2503Z.0.0 mA7ExWSdA0ZO003Z2 Message accepted for deliwerydOO 2008-11-07 07:E55:11 E30
email alert response: Z503Z.0.0 nA7Exalilf0045 Message accepted for deliweryO0O0 Z008-11-07 07:55:16 &35

Stream £30.001.001.003:1234 exceeded PCR jitter threshold (value = Z077%.71, thresho.. 2005-11-07 05:01:53% 458
Stream Z30.001.001.003:1234 exceeded PCR jitter threshold (value = Z0407.97, threshe., 2005-11-07 05:01:53 458
email alert response: 250 £.0.0 wA7FE00d0E0&E64 Message accepted for deliverydOO Z008-11-07 05:02:04 463
Stream 230.001.001.001:1224 exceeded wideo dropout threshold {walues = §3.00, threshe. 2008-11-07 08:04:33 ¢£1Z2
Stream £30.001.001.001:12Z34 exceeded wideo dropout threshold {walus = 113.00, thresh,, 2005-11-07 05:04:33 612
Stream £30.001.001.001:1234 exceeded audio dropout threshold {walue = 113.00, thresh., 2005-11-07 05:04:33 £1Z

S90S ISSOOVVSSSSSSOSSSSS

ETPEStream 4 resetting to sedq humber 129850 Z008-11-07 08:04:34 613
MPEGETS Serwer Change fon Stream 230.001.001.001:1234)0 Z008-11-07 08:04:324 £13
New MPEGETE Zerver (172.021.001.155)0 2008-11-07 02:04:24 &13

< -

Additional Controls

Filter Logic Check Box

Use the filter log check box to enable the text entry field. Enter a text string for use as a filter, if
needed, then click the Apply button to display only messages containing that string.
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Messages

+ Message - Each message shows the IP address of the stream and a description of the
eventrecorded. Ifitis an alarm threshold, the message shows the actual value seen
and then the threshold value currently set.

* Time - The Time column shows the date and time in hour:minute:second for the sample
interval when the event occurred.

« Sample - The sample column shows the count of the sample interval when that event
occurred in the measurement run.

Icons

The icons at the left edge of the messages identify the type of message.
@ Information
& Error
Ay Warning
& Passing

Throttling

The Alarm Actions tab in the Configure dialog can be used to configure FaultLine to limit or
throttle the number of messages sent. The Event Log displays an information message about
how many messages were not sent (throttled).

Overview | MPEGZ-TS Video | Diagnosis || IGMP Zap Time | IGMP Active Test| @ Event Log |

Filter log ko only show events containing | | w | [ Apply ]

Meszage

3852.8&, threshold = 350.0030
353157, threshold = 350.00;0
3E22.29, threshold = 250,000

8 Stream E35.001.005.001:1234 exceeded PCR jitter threshold (walue
6 Stream E35.001L.005.002:1234 exceeded PCR jitter threshold (wvalue
8 Stream F3L 001 006 0032:1F34 exceaded PCR jitter threshold (wralus
0 | (Endofsauple: 717 messages throttlediO

Save Button

The Save button opens a dialog to save the data as a Tab Separated Value Save...
(TSV)file. The file can then be imported into Microsoft’s Excel application to
create a baseline report.
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Gauges

The gauges show the combined throughput rates for the streams in the group that is being
monitored. For additional information on the stream gauges, refer to Chapter 2:
Introduction, Guided Tour of the FaultLine Interface, Gauges.
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Chapter 13
Appendix

Troubleshooting No Signal at the Connection Point

If FaultLine is not receiving any data at the NIC connection, check the following items.

1. Check that the device under test has a valid link pulse. There should be a green LED or
some indicator that the port or tap is sending and receiving data.

2. Check that the NIC on the FaultLine PC has a valid IP address. If the IP address of the NIC
is not valid, FaultLine will not receive network data.

Either a DHCP server should be on the segment that is being tested, or a valid IP address
should be statically assigned.

If the NIC is configured to use DHCP and there is no DHCP server available on the
network, Windows gives the NIC a privately assigned 169.254 .xxx.xxx address. As such, if
a “169.254 .xxx.xxx” address is displayed, FaultLine is not correctly connected to the
network.

3. Oncethe NIC has a valid IP address, run the
FaultLine program and verify that it is seeing
network data by verifying that the main gauges
show non-zero throughput values for both Ethernet
and video.

Ethernet: 931.42 Mbps Wideo: 399,97 Mbps

How to Connect to the Network

Here are some things that should be done to provide a connection point for FaultLine to monitor.
1. On the device to be monitored:
a. Configure a monitor port (mirror port) or,
b. Install a splitter or a tap (splitters are optical taps)

2. Connectthe NIC for the FaultLine PC to the monitor port or splitter
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