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Chapter 1 Welcome

RTI® Monitor is a graphical tool that displays monitoring data from R71 Connext® applic-

ations.
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1.1 Paths Mentioned in Documentation

Monitor will help you:
¢ Understand your system with an easy-to-use graphical view into your entire Connext applic-
ation.

¢ Verify your design by making sure the entities in your Connext applications are communicating
as expected.

¢ Tune performance by providing deep statistics on every aspect of the middleware’s operation.
¢ Optimize integration with detailed information on every entity in your system.

e Monitor real-time operation with a dashboard of tools to see traffic patterns, errors, lost
samples, and more.

You can run Monitor on the same host as the Connext application or on a different host.

To enable a Connext application to provide monitoring data to Monitor, the application needs to use the
RTI Monitoring Library plug-in included with Connext.

Monitoring is enabled in the application by setting values in the DomainParticipant’s Prop-
ertyQosPolicy (programmatically or through an XML QoS profile). See the Monitoring Library section
of the RTI Connext Core Libraries User's Manual.

Connext notifies Monitoring Library every time an entity is created/deleted or a QoS is changed. Mon-
itoring Library also periodically queries the status of all entities. Monitoring Library sends all the data
to Monitor once it gets the data from the Connext application.

1.1 Paths Mentioned in Documentation

The documentation refers to:

e <NDDSHOME>

This refers to the installation directory for R7TI® Connext®. The default installation paths are:
¢ macOS® systems:
/Applications/rti_connext_dds-7.3.0

e Linux systems, non-root user:
/home/<your user name>/rti_connext dds-7.3.0

e Linux systems, root user:
/opt/rti_connext dds-7.3.0

¢ Windows® systems, user without Administrator privileges:
<your home directory>\rti_connext dds-7.3.0

e Windows systems, user with Administrator privileges:
C:\Program Files\rti_connext_dds-7.3.0


../../../users_manual/RTI_ConnextDDS_CoreLibraries_UsersManual.pdf
../../../users_manual/RTI_ConnextDDS_CoreLibraries_UsersManual.pdf

1.1 Paths Mentioned in Documentation

You may also see SNDDSHOME or % NDDSHOME %, which refers to an environment vari-
able set to the installation path.

Wherever you see <NDDSHOME> used in a path, replace it with your installation path.

Note for Windows Users: When using a command prompt to enter a command that includes the
path C:\Program Files (or any directory name that has a space), enclose the path in quotation
marks. For example:

“C:\Program Files\rti connext dds-7.3.0\bin\rtiddsgen”

Or if you have defined the NDDSHOME environment variable:

“SNDDSHOME%\bin\rtiddsgen”

e <path to examples>

By default, examples are copied into your home directory the first time you run R77 Launcher or
any script in <NDDSHOME>/bin. This document refers to the location of the copied examples
as <path to examples>.

Wherever you see <path to examples>, replace it with the appropriate path.
Default path to the examples:
e macOS systems: /Users/<your user name>/rti_workspace/7.3.0/examples
e Linux systems: /home/<your user name>/rti_workspace/7.3.0/examples
e Windows systems: <your Windows documents folder>\rti_workspace\7.3.0\examples

Where 'your Windows documents folder' depends on your version of Windows. For
example, on Windows 10, the folder is C:\Users\<your user name>\Documents.

Note: You can specify a different location for rti_workspace. You can also specify that you do
not want the examples copied to the workspace. For details, see Controlling Location for
RTI Workspace and Copying of Examples in the RTI Connext Installation Guide.



Chapter 2 Starting Monitor

There are two ways to start Monitor:

e From RTI Launcher’s Tools tab, click on the Monitor icon.

e From a command prompt:
¢ On Linux and macOS systems:

cd <NDDSHOME>/bin
./rtimonitor

¢ On Windows systems:

cd <NDDSHOME>\bin
rtimonitor

Monitor accepts the command-line options in Table 2.1 Command-line Options.

Table 2.1 Command-line Options

Option Description
Monitor periodically goes through all the monitored entities in the system (this information is saved in its
-aggregationPeriodSeconds own database) to calculate aggregated statistics and states. This value controls that minimum period (spe-
<seconds> cified in seconds).

Default: 5 seconds

-help Displays all command-line options.

Monitor saves some statistics’ history, so it can be displayed in the charts. This option controls how much
-historyDepth <value> historical data (number of samples) is saved per monitoring topic.

Default: 12 samples

Instructs Monitorto ignore any type conflicts. In Monitor, type conflicts are based on type-code equality
) ) rather than type compatibility. This command-line option can be useful if you have types that have different
-ignoreTypeConflicts type-code but are compatible.

Default: Not specified (do not ignore type conflicts)




Chapter 2 Starting Monitor

Table 2.1 Command-line Options

Option Description

Specifies which domains Monitor will join when it starts up.
<domain_id_list> is a list of domain IDs, each separated by a comma.

-initialDomainlds <domain_id_list> | To specify multiple domain IDs on a Windows system, enclose the comma-separated IDs in quotation
marks. For example: -initialDomainlds “31, 32”.

Default: If not specified, you will be prompted to enter a domain ID when Monitor starts.

-matchRefreshPeriodSeconds Specifies the period at which to refresh the system overview panel's matches.

<seconds> Default: 5 seconds

Specifies the number of notifications to keep per entity.
-notificationHistoryDepth <value>
Default: 12 notifications

Sets the period at which Monitor should clean up user-interface objects (such as the Host, and Process
nodes in the tree views) that are no longer current (have no more children nodes in the tree view). This
-pruneDeadObjectsPeriodSeconds | yajue should be increased when dealing with very large systems where the time to complete discovery is
<seconds> longer than the default value of 3 seconds.

Default: 3 seconds

Instructs Monitorto use multiple threads (according to the number of cores on the host) to retrieve data from
-spawnReadThreads its DataReaders (which contain monitoring data). This is typically only needed for very large systems.

Default: Not specified (use a single read thread to retrieve data at a period of 1 second)

Sets the verbosity for Monitorand Connext.

« 0:silent (both Connext and Monitor)

.
—_

: errors (both Connext and Monitor)
warnings (Monitor only)
-verbosity <value> warnings (both Connextand Monitor)
information (Monitor only)

tracing (Monitor only)

.

tracing (both Connextand Monitor)

Default: 1




Chapter 3 Using Monitor

Monitor consists primarily of tree views and panels. There is also a toolbar for easy access to
the most commonly used commands. This chapter provides more details on Monitor’s com-
ponents.
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3.1 Tree Views

There are two tree views on the left:
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3.1 Tree Views

e The Physical View displays all entities, arranged by their physical containment.

e The DDS Logical View displays all the entities, arranged by domains and topics.

Figure 3.1: Physical and DDS Logical Views

Phiysical View DDS Logical View
Physical View  DDS Logical View PhysicalView  DD5 Logical View
CNC ®®
Entity Description Type Ertity Description Type
F— Tomm I
) Dhomain | O
! RTISP-0127 @
M Process ID=9386 ® Crols Circle ShapeType
€ pomainParticipant : 0 RTIMonitoring DataReadar Grele ShapeType
Subscriber b Datawriter Girecle ShapeType
Datafeader Circle ShapeType i Square Square ShapeType
DataReader Square ShapeType DataReadar Fquare ShapeType
DataReader Triangle ShapeType _ | Catwiiar Square ShapeType
 Topics 8 Triangle T'!.Jngll.‘ ShapeType
DataReader Triangle ShapeType
Circle Circle ShapeType b DataWriter Triangle ShapeType
square Square ShapeType (E comar Participants )
Triangle Triangle ShapeType £ DoinainP articipart « 0 RTI Manitaring Deme
™ Process ID=9127 £ BomainParticipart - 0 WY Manitaring Deme
< pomainParticipant : 0 KTIMenitoring
Publisher
Datawriter Circle ShapeType
Datawriter Square ShapeType
Datawriter Triangle ShapeType
¥ Topics
Circle Circle ShapeType
Square Square ShapeType
Triangle Triangle ShapeType v
Note: Topics and DomainParticipants appear strictly fo help organize the tree; they are nof entities.
If you select either of these while viewing an unpinied entity-specific panel, Monitor behaves as if
you selected the domain or DomainParbicipant above it in the tree.

When you select an entity in one of the panels, it becomes selected in the tree.

Similarly, when you select an entity in a tree, any entity-specific panels are updated to display inform-

ation for the newly selected entity. One exception to this is if you use the pin button * inthe upper-

left corner of the panel. When a panel is pinned to an entity, it will periodically receive updated data
for the pinned entity—even when another entity is selected in the tree.

Note: You may see a yellow question mark icon ¥ on entities in the tree views:

e The question mark always appears on DomainParticipants and the 'Topics' under them that are
created with the Monitoring Library option rti.monitor.config.new_participant_domain_id.
These DomainParticipants are created solely to publish monitoring topic data; they do not publish
monitoring data about themselves.

e For other types of entities, the question mark means monitoring data is not available. For inform-
ation on enabling Monitoring Library in a Connext application, see the RTI Connext Core Librar-
ies User's Manual.
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3.2 Working with Monitor’s Panels
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3.2 Working with Monitor’s Panels

Monitor has several panels that display monitoring data in graphical and tabular form. Some panels
show data for a specific selected entity, while others show system-wide information:

¢ Entity-Specific Panels
e 3.3.1 Status Panel on the next page

3.3.2 Chart Panel on page 13

3.3.3 Description Panel on page 14

3.3.4 Notifications Panel on page 17

3.3.5 Distributed Logger Panel on page 21

e System-wide Panels and Tables
e 3.4.1 System Overview Panel on page 25

e 3.4.2 All Notifications Table on page 28
e 3.4.3 System Types Table on page 30
e 3.4.4 Processes Table on page 30

You can create these panels by:

e Using the Window, Create Panel option from the menu

¢ Right-clicking an entity and selecting from the pop-up menu (entity-specific panels only)

¢ Clicking a button on the toolbar

You may have multiple panels of each type open at the same time.



3.3 Entity-Specific Panels

Panels can be arranged by various options in the Window menu. There is also a Tile button in the tool-
bar.

RTI Monitor (Historical data mode) fhome/jcpulido/Desktop/test.ser

File Domain Actions  Window I—Elp

< 8 4 \ll-—"; all = E'...t BH & 4 3=

/

Tile button

3.3 Entity-Specific Panels

The contents for entity-specific panels change to show whatever entity is currently selected in the tree
view. You can, however, ‘pin’ a panel to an entity to prevent it from switching contents; to do so, use

&
the pin button * in the upper-left corner of the panel. When a panel is pinned to an entity (you will

see the pin button changed to s ), it will periodically receive updated data for the same pinned
entity—even when another entity is selected in the tree. The entity for the entity-specific panel (pinned
or unpinned) is indicated by the entity hierarchy list at the top of the panel.

selection hlstory.

3.3.1 Status Panel

The Status panel == displays real-time statistics for the selected entity.



3.3.1 Status Panel

Figure 3.2: Status Panel
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3.3.1 Status Panel
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3.3.1 Status Panel

It displays statuses of the selected entity, or an aggregation of all the statuses of all the entities that
belong to that selected item. For example, if you select a DataWriter, the statuses are just for that
entity. If you select a Publisher, the statuses are an aggregation of those for all DataWriters that belong
to that Publisher. Aggregation calculation period can be controlled by the -aggregationPeriodSeconds
command-line parameter (see Table 2.1 Command-line Options for details).

Basic and Advanced options are provided. Basic data only includes Sample Statistics and Heartbeat
Statistics (for reliable readers or writers only). The Advanced option shows all the available statuses
for the entity (some of the data is only available for reliable readers or writers).

Warnings and Error Statuses

Warnings and errors are checked for some of the statuses; warnings are highlighted in yellow, errors
are in red. See 3.3.4 Notifications Panel on page 17 for details on which statuses are checked for warn-

ings or errors. To clear the warnings and errors status of ALL entities in the system, select the £ put-
ton from the toolbar or Actions, Clear All Notifications from the menu.

The Common Information section shows you general information about the entity—the GUID for the
entity for this panel, when the data was last updated, and the current update period. The version of the
remote entity is also provided (except for System, Host, and Process) in this panel. If the version of the
remote entity is incompatible with Monitor, it will be marked as a warning (the background will be yel-
low). In this situation, very little data will be available about the remote entity (generally, just the
information discovered about the DomainParticipant).

Filter by match only appears for DataWriters and DataReaders. If anything other than All matches is
selected, the data shown in the Status panel will only include data that belongs to the matching kind
that you have selected—a subset of the data for the entire entity.
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3.3.2 Chart Panel

Filter options for DataWriters

¢ All matches
e A selected locator

¢ A selected matching endpoint (DataReader)

Filter options for DataReaders:

e All matches

¢ A selected matching endpoint (DataWriter)

Note regarding negative delta values:

When a DDS entity, such as a DataReader, leaves the network, associated counts such as the Topic
samples received counts may show negative delta values. For example:

Support we have a Topic, foo, which receives 10 samples per second and there are two DataReaders.
At time 0, DataReader 1 has received 1,000 samples and DataReader 2 has received 100 samples, for a
total of 1,100 samples. Five seconds later (the default publishing period of the Monitoring Library), an
update for both DataReaders is available and shows 100 more samples received, for a total of 1,200
(two DataReaders getting 10 samples per second over the course of five seconds).

Now at time 5, we have 1,200 total samples received and we delete DataReader 1. At the next update
(an aggregation within Monitor's Ul), the total number of samples received has gone from 1,200 to 250
(DataReader 1's removal results in -1,000 samples and DataReader 2 has received 50 more samples dur-
ing that period). The aggregation calculation then reports 250 - 1200 => -950 samples received delta.

3.3.2 Chart Panel

The Chart panel Wl graphs the selected statistics (on the Y axis) over time (the X axis) for the selected
entity.

You can control the time range with the slider at the bottom of the main window, and other chart prop-
erties by right-clicking within the chart area.

Filter by match only appears for DataWriters and DataReaders—3.3.1 Status Panel on page 9
describes the choices.

The Chart Data options depend on the type of the selected entity.

The number of samples that can be displayed in the chart is controlled by the -historyDepth command-
line option (see Table 2.1 Command-line Options for details).

To plot multiple chart data for the same entity at the same time, create multiple Chart Panels.
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3.3.3 Description Panel

Figure 3.3: Chart Panel
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3.3.3 Description Panel

The Description panel’s contents depend on what is selected in the tree view. There are three tabs
which may appear:

* QoS
(for all Connext entities)—Shows the QoS settings for the selected entity.
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3.3.3 Description Panel

Figure 3.4: Description Panel's QoS Tab

= Description Panel - ®

Systemn = Host . RTISP-0127 = Process : 9386 = DF : 0 { RTI Monitoring Demo } >
Subscriber = DR { Square }

Qo5 BuiltinTopic Data  DataType

(C JC G
Field Value
[ ]
availability
data_representation AUTO_DATA _REPRESEMNTATION
data_tags
deadline
period infinite
destination_order
durability
direct_communication true
kind VOLATILE_ DURABILITY QOS
writer_depth 0
encapsulation
history
depth 6
kind KEEP_LAST HISTORY_QOS
refilter NONE_REFILTER_QOS
latency budget
liveliness
multicast

e Builtin Topic Data
(for DomainParticipants, DataWriters, and DataReaders)—Shows the propagated QoS in the
builtin topic for the selected entity.
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3.3.3 Description Panel

Figure 3.5: Description Panel's Builtin Topic Data Tab

= Description Panel - ®

System > Host : RTISP-0127 > Process : 9386 > DP : 0 { RTl Monitoring Demo } >
Subscriber = DR { Square }

QoS  Builtin Topic Data  DataType
9 8 1

Field Value

builtin topic data
content_filcer_property
data_tags
deadline
period infinite
destination_order
disable_positive_acks False
durability
expects_inline_gos False
group_data
is_incompatible False
key 1019bF7.bd1eab67.20d434a4.80000007
latency_budget
liveliness
multicast_locataors
ownership
participant_key 1019bf7.bd1eabs7?.20d434a4.1¢1
partition
presentation

e Data Type

(for DataWriters and DataReaders)—Shows the type name and ID; type code serialized size; and
IDL representation of the associated data type:
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3.3.4 Notifications Panel

Figure 3.6: Description Panel's Data Type Tab

= Description Panel

g System > Host: RTISP-0127 > Process : 5386

- 0 %

> DP : 0 { RTI Monitoring Demo 1 =

Subscriber = DR { Square }

QoS  Builtin Topic Data

DataType

Maximum Serialized Size;
Maximum Key Serialized Size:
IDL Representation
struct ShapeType {
string<128> color; //@key
/f@ID o
longx J/@ID 1
longy, //@ID2
long shapesize; J//@ID 3
k
//@Extensibility EXTENSIBLE_EXTENSIBILITY

enum ShapeFillKind {
@default_literal
SOLID_FILL=0,
TRANSPARENT FILL=1,
HORIZONTAL_HATCH_FILL =2,
VERTICAL HATCH FILL=3
3
//@Extensibility EXTENSIBLE_EXTENSIBILITY

struct ShapeTypeExtended: ShapeType{
shapeFillKind fillkind;, //@ID 4
@min(-3.4E38)

160
137

The Description panel is not applicable when a system, host, or process is selected, since they are not

DDS entities.

3.3.4 Notifications Panel

The Notifications panel displays the selected entity’s current status (normal, warning or error) and a his-
torical list of all related alarm statuses. Warnings are highlighted in yellow, errors are in red.
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3.3.4 Notifications Panel

Figure 3.7: Notifications Panel

=% Notifications Panel - %

System > Host : RTISP-0127 = Process : 9386 > DP : 0 { RTI Monitoring Demo } >
Subscriber > DR { Square }

Builtin Topic Key: 10144c5.efd5cc90.743181b6.80000107

Last Update; Tue jul 14 12:24:14 CEST 2020

State:
Reasons

Field: |samp|e rejected status.status.total count change: 88 = 0
Field: [sample rejected status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: |[sample_lost_status.status.total_count change : 99 = 0

Historical Froblems

Last Update: Tue Jul 14 12:24:08 CEST 2020
State:
Reasons
Field: [sample rejected status.status.total count change : 98 = 0
Field: |samp|e rejected _status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: [sample lost status.status.total count change: 98 = 0
Last Update: Tue Jul 14 12:23:54 CEST 2020
State:
Reasons
Field: |samp|e rejected status.status.total count change: 99 = 0
Field: [sample rejected status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: |sample_lost_status.status.total count change: 99 =0
Last Update: Tue Jul 14 12:23:49 CEST 2020
State:
Reasons
Field: [sample rejected status.status.total count change: 98 = 0
Field: [sample rejected status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: |[sample_lost_status.status.total_count _change: 98 = 0
Last Update: Tue Jul 14 12:23:34 CEST 2020
State: WARNING

Clearing Notifications

To clear the warnings and error status of ALL entities in the system, select the button from the toolbar
or Actions, Clear All Notifications from the menu.

Historical statuses will never be cleared. The number of saved historical statuses is controlled by the -
notificationHistoryDepth command-line option (see for details).

Table 3.1 Warning and Error Conditions lists the conditions that are considered warnings or errors.
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3.3.4 Notifications Panel

Table 3.1 Warning and Error Conditions

Entity Conditions Warning or Error
Type Inconsistency (see 3.3.4.2 Understanding Type Consistency on the next page) Error
Incompatible QoS Error
Samples rejected Error
DataReader
Deadlines missed Warning
Liveliness lost Warning
Samples lost Warning
Using push_on_write = false with best-effort reliability or an asynchronous publisher Error
Type conflicts (equality comparison) Error
Incompatible QoS Error
DataWriter
Inactivated DataReaders Warning
Liveliness lost Warning
Deadlines missed Warning
DomainParticipant On same host as another DomainParticipant that does not agree on using shared memory Error
Topic Inconsistent topic status Error

Type conflicts might be ignored if the -ignoreTypeConflicts command-line option is used (see Table
2.1 Command-line Options).

3.3.4.1 Additional Information from RTI Distributed Logger

RTI Distributed Logger is a library that enables applications to publish log messages to Connext. It is
part of Connext.

If a Connext application uses Distributed Logger, the log messages it sends to Monitor are used as an
integral part of the entity state kept for the associated Process. You can see this in Figure 3.8: Noti-
fications Panel: Integrating Log Message Level with Entity State on the next page, where log messages
have changed the Process' state to Error because there are error-level log messages. This is a simple
but powerful way to monitor the health of a distributed system with minimal integration work. If the
application already tracks its state, it can write updates to the state for Warning and Error to the log.
Those will be picked up by Monitor and reflected in the display.

See also: 3.3.5 Distributed Logger Panel on page 21.
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3.3.4 Notifications Panel

Figure 3.8: Notifications Panel: Integrating Log Message Level with Entity State

=% Notifications Panel - %
System = Host : RTISP-0127 = Process : 9386 = DP : 0 { RTI Monitoring Demo } >
Subscriber > DR { Square

Builtin Topic Key: 10144c5.efd5cc90.743181b6.80000107

Last Update; Tue jul 14 12:24:14 CEST 2020

State:
Reasons

Field: |samp|e rejected status.status.total count change: 88 = 0
Field: [sample rejected status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: |[sample_lost_status.status.total_count change : 99 = 0

Historical Froblems

Last Update: Tue Jul 14 12:24:08 CEST 2020
State:
Reasons
Field: [sample rejected status.status.total count change : 98 = 0
Field: |samp|e rejected _status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: [sample lost status.status.total count change: 98 = 0
Last Update: Tue Jul 14 12:23:54 CEST 2020
State:
Reasons
Field: |samp|e rejected status.status.total count change: 99 = 0
Field: [sample rejected status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: |sample_lost_status.status.total count change: 99 =0
Last Update: Tue Jul 14 12:23:49 CEST 2020
State:
Reasons
Field: [sample rejected status.status.total count change: 98 = 0
Field: [sample rejected status.status.last reason : REJECTED BY SAMPLES LIMIT
Field: |[sample_lost_status.status.total_count _change: 98 = 0
Last Update: Tue Jul 14 12:23:34 CEST 2020
State: WARNING

Note: Monitor cannot downgrade entity state from Error to Warning to Normal. You can make this
change explicitly with the Clear All Notifications button on the toolbar.

3.3.4.2 Understanding Type Consistency

Monitor includes partial support for the OMG 'Extensible and Dynamic Topic Types for DDS' spe-
cification, version 1.3. This section assumes that you are familiar with Extensible Types and you have
read the RTI Connext Core Libraries Extensible Types Guide.

Monitor proactively checks for type consistency. This is done as new types are discovered from
DataWriters and DataReaders. If there are type inconsistencies, they will be added to the notifications
for the DataWriter and DataReader. The type-consistency checking considers TypeObject information
described in the OMG specification.
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3.3.5 Distributed Logger Panel

How Monitor determines type consistency:

1. If the TypeObject information is missing for either the DataWriter or DataReader:

a. If the registered type names are different, then they are inconsistent.

b. If the registered type names are equal:

¢ If the TypeCode information is missing for either the DataWriter or DataReader, or
if the TypeCodes are equal, they are consistent.

¢ Otherwise, they are inconsistent.
2. 1If the TypeObject information is present for both the DataWriter and DataReader:

a. If the DataReader’s TypeConsistencyEnforcementQosPolicy’s kind is set to DISALLOW _
TYPE COERCION:

« If the types are not structurally identical, then they are inconsistent.
e Otherwise, they are consistent.
b. If the DataReader’s TypeConsistencyEnforcementQosPolicy’s kind is set to ALLOW _

TYPE_COERCION:

 [f the DataReader type is not assignable to the DataWriter type, then they are incon-
sistent.

e Otherwise, they are consistent.

3.3.5 Distributed Logger Panel

Monitor’s Distributed Logger panel L] allows you to see messages from Distributed Logger, a sep-
arate library that can be included with Connext applications. You can also use this panel to control Dis-
tributed Logger.

Distributed Logger is integrated into Monitor's entity state (normal, warning, and error) tracking fea-
ture. Therefore error and warning messages logged to an application's logging system and sent to Mon-
itor through Distributed Logger will change a process’ status to Error and Warning, respectively.

The Distributed Logger panel is associated with Process entities. Therefore it only displays information
when a Process is selected from the Physical View and that Process is running an instance of Dis-
tributed Logger.
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3.3.5 Distributed Logger Panel

Figure 3.9: Distributed Logger Panel

RTI Monitor X
File Domain Actions Window Help
Selected ‘@oaccsAALE =WE=E 0AND
Process Physical View  DDS Logical View § E] Distributed Logger Panel - o x
@ @ $ Svstem > Host:RTISP-0127 > Process : 10029
Entity Description  Type Messages  State and Controls  File Logger
5 System Find Row Count: 50 | & ViewfFilter: Trace ~
Tt MsglD Time Level Category Message i)
= DomanParticpan FEto DRt 123 07/16/2020 05:54:07 80... Warning This is an example of RTI Distributed Log...
5% publishar 124 07/16/2020 05:54:07 80... Error This is an example of RTI Distributed Log...
% Datawriter rti/distlog  comu:rti... 125 07/16/2020 05:54.07 80... Severe This is an example of RTI Distributed Log...
¥ Datawriter rtifdistlo.. com:rti 126 07/16/2020 05:54:07 80... Fatal This is an example of RTI Distributed Log...
% Datawriter rti/distlo.. comurti., 127 07/16/2020 05:54:08 80... Info This is an example of RTI Distributed Log...
4 Subscriber 128 07/16/2020 05:54:08 80... Notice This is an example of RTI Distributed Log...

L

L

L

L

L

L
% DataReader rti/distlo..  com:ir... 129 07/16/202005:54:08 80... Warning Th?s ?s an example of RTI Distributed Log...
% Topics 130 07/16/2020 055 ... Error This is an example of RTI Distributed Log...
131 07/16/202005:54: ... Severe This is an example of RTIDistributed Log...
132 07/16/2020 05:54:08 80... Fatal This is an example of RTIDistributed Log...
133 07/16/2020 05:54:09 80... Info This is an example of RTI Distributed Log...
134 07/16/202005:54:09 80... Notice This is an example of RTIDistributed Log...
135 07/16/2020 05:54:09 80... Warning This is an example of RTI Distributed Log...
136 07/16/202005:54:09 80... Error This is an example of RTIDistributed Log...
137 07/16/2020 05:54:09 B0... Severe This is an example of RTI Distributed Log...
138 07/16/2020 05:54:09 80... Fatal This is an example of RTI Distributed Log...
139 07/16/202005:54:10 80... Info This is an example of RTIDistributed Log...
140 07/16/2020 05:54:10 80... Motice This is an example of RTI Distributed Log...
142 07/16/2020 05:54:10 80... Error This is an example of RTI Distributed Log...
143 07/16/202005:54:10 80... Severe This is an example of RTI Distributed Log...
144 07/16/202005:54:10 80... Fatal This is an example of RTIDistributed Log...

A
Message Details
Message ID: 141
Time: 07/16/2020 05:54:10 805 PM
Level: Warning
Category:
Message:
This is an example of RTI Distributed Logger #23

Chart Time Range (minutes): N L D L D G L T L T L L L T TR AT,
1 z 4 s 16 E 6t 128

System Metrics Domains: 1 Hosts: 1 Processes: 1 Participants: 1 Topics: 4 Publishers: 1 DataWriters: 3 Subscribers: 1 DataReaders: 1

As seen in Figure 3.9: Distributed Logger Panel above, the Distributed Logger panel has three tabs:

e 3.3.5.1 Messages Tab below
e 3.3.5.2 State and Controls Tab on the next page
e 3.3.5.3 File Logger Tab on page 24

When a Process containing an instance of Distributed Logger is selected, the cached log messages pop-
ulate the table in the Messages tab, and the State and Controls and File Logger tabs are updated to
reflect the state of the Distributed Logger instance.

3.3.5.1 Messages Tab

The Messages Tab, shown in Figure 3.9: Distributed Logger Panel above and Figure 3.10: Distributed
Logger Panel's Messages Tab on the next page, displays a table containing the log messages from the
currently selected Process. The messages can include those logged using the application’s logging lib-
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3.3.5 Distributed Logger Panel

rary, RTI Logger, as well as the standard out and standard error of the application, depending on how
the application configured Distributed Logger.

By default, the messages are presented sorted based on the order in which they were written. By click-
ing on the column headers, you can re-sort the table to meet your needs. The panel also has a “Find”
button to do simple string searches, a control to limit the number of rows which are displayed, and a
view filter which shows filters messages that are less severe than the selected level. At the bottom of
the panel is a detailed display for the selected messages from the table. This is primarily useful when
the log message contains multiple lines (only a single line is displayed in the table).

Figure 3.10: Distributed Logger Panel's Messages Tab

E]Distributed Logger Panel - @ x
$ System = Host: RTISP-0127 > Process : 15746

Messages  State and Controls  File Logger

Find Row Count: 50 O ViewFilter: Trace v
MsglD Time Level Category Message =l
441 07/16/202001:17:45650 PM  Warning This is an example of RTI Distributed Logger #73
442 07/16/202001:17:45650PM  Error This is an example of RTI Distributed Logger #73
443 07/16/202001:17:45650 PM  Severe This is an example of RTI Distributed Logger #73
444 07/16/202001:17:45650PM  Fatal This is an example of RTI Distributed Logger #73
445 07/16/202001:17:46 650PM  Info This is an example of RTI Distributed Logger #74
446 07/16/202001:17:46 650 PM  Notice This is an example of RTI Distributed Logger #74
447 07/16/202001:17:46 650PM  Warning This is an example of RTI Distributed Logger #74
448 07/16/202001:17:46 650PM  Error This is an example of RTI Distributed Logger #74
449 07/16/202001:17:46 650PM  Severe This is an example of RTI Distributed Logger #74
450 07/16/202001:17:46 650PM  Fatal This is an example of RTI Distributed Logger #74
451 07/16/202001:17:47 650PM  Info This is an example of RTI Distributed Logger #75
452 07/16/202001:17:47 650 PM  Notice This is an example of RTI Distributed Logger #75
453 07/16/202001:17:47 650PM  Warning This is an example of RTI Distributed Logger #75
454 07/16/202001:17:47 650PM  Error This is an example of RTI Distributed Logger #75
455 07/16/202001:17:47 650PM  Severe This is an example of RTI Distributed Logger #75
456 07/16/202001:17:47 650PM  Fatal This is an example of RTI Distributed Logger #75
457 07/16/202001:17:48 651 PM  Info This is an example of RTI Distributed Logger #76
458 07/16/202001:17:48 651 PM  Notice This is an example of RTI Distributed Logger #76
460 07/16/202001:17:48 651 PM  Error This is an example of RTI Distributed Logger #76
461 07/16/202001:17:48 651 PM  Severe This is an example of RTI Distributed Logger #76
462 07/16/202001:17:48 651 PM  Fatal This is an example of RTI Distributed Logger #76

AN
Message Details

Message ID: 459

Time: 07/16/2020 01:17:48 651 PM

Level: Warning

Category:

Message:

This is an example of RTI Distributed Logger #76

3.3.5.2 State and Controls Tab

The State and Controls tab is shown in Figure 3.11: Distributed Logger Panel's State and Controls Tab
on the next page. This tab provides a way to control the verbosity of the Distributed Logger instance
directly from Monitor. It also provides control over the RTI Logger verbosity and shows the most
recent (if any) response to commands it has processed.
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3.3.5 Distributed Logger Panel

Figure 3.11: Distributed Logger Panel's State and Controls Tab

Disiributed Logger Pane] o =
i "
Massages  Stateand Controls  File Logger
Distribuited Logger Distributed
Sate Cperations! LDQQDF "|'|'Dr.
Last Update DIIA2020 01 7108 &1 4 PM bosify Control
Applicatcn Eind Helo Dastritnted Logger {++ Example
Filrwr Lersel Trace Trace
RT1 Logger
Print Format Dl H
Platform Verbeosky Errar Verbosity
Contrcl
Communication Verbosity Ermor
Dhat shase Yerbosity Emar
Entities Verbosity Ermr
AP Warboiity Ermor
“ommand Resporss Mm' recent
Hesult 0k Message rasponse to
o aticn 1 Lt Update ETVLA2000 01:21:08 814 PH a command
Hast ICr 10iBedl App D a3802b00

3.3.5.3 File Logger Tab

The File Logger tab, shown in Figure 3.12: Distributed Logger Panel's File Logger Tab on the next
page, provides a way to save log messages for a single Process to a file. This is especially useful when
issues are noticed for a Process and you want to capture the output to share with others for analysis.
Another more general-purpose way to save log messages to a file is provided as an example with Dis-
tributed Logger, see the RTI Connext Core Libraries User's Manual.

The File Logger tab provides inputs for the file path and the queue size. There are displays that show
how many messages have been written as well as dropped (due to queue size). The current and max-
imum queue sizes are also displayed.

Note: The File Size may not update as quickly as the Messages Written count. In fact, the File Size is
usually zero until several messages have been written. This is because buffering is used to increase the
throughput performance while writing to the file.
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3.4 System-Wide Panels and Tables

Figure 3.12: Distributed Logger Panel's File Logger Tab

[E] Distributed Logger Panel - X
$ System > Host: RTISP-0127 > Process : 16798

Messages  State and Controls  File Logger

Stop | Queue Size: 512

LogFile Path:  Browse home/jcpulido/Pictures/MonitarFlatLAF/application.log
Running: true
File Path: fhemefjcpulido/Pictures/ManitorFlatLAf/application.log
File Size: 24,576 (A0)
Messages Written: 300 (A6)
Messages Dropped Count: 0

Last Exception:
Max Queue Size: 5

Queue Size: 0of512 : 0%

3.4 System-Wide Panels and Tables

System-wide panels and tables show a summary of the states of the whole system.

3.4.1 System Overview Panel

The System Overview panel @ displays a map of the entities in the system.

You can change the criteria for how items in the map are highlighted by selecting the Notifications,
Matches, or Measurement option. A Key is provided to indicate the meaning of the different high-
lights in the map.

If the Notifications option is selected, the map will show all the entities in the system and their colors
will show if they are in normal, warning or error mode.
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3.4.1 System Overview Panel

Figure 3.13: System Overview Panel (Notifications Option)

B Sy ErEm Dvendda Pang g =
Higkght Mods
s Motifications Matches Mg Lnemenit
Key | L o Formal ‘Warming | E |
Diismplay Name Cortrols
il Topk Mames DomainPanticipant: Topic Hamse Publishar: T Haim
Host:  Topic Mame Topic: Topic Mamse Dist sResder: Top BT
Procedd: Topik Bame SubicriBer; Topie MHamse Dt alnriter: Topk Mamss
T { S3usiie }| T { CiFcla | bR { Squirs | RN T { Sguirs } T { Crcla } INE 4 Byuire [N | See }
Sl i Fubikilar
CF | B { AT Mgnitoring Demag ] CF ¢ @ { AT Morstaring Deme }
Process | 1TI18 Proscess | | 708]

Hadl - ATEPOL XY

. 4

.
e
-
o
-~

Avisual map of the system,. T =Topic
DR = Dataleader
The outer-most box represents the host. DWW = DataWriter
Suly = Subscriber
Pub = Publisher
DP = DomainParticipant
P& =process D

If the Matches option is selected, the map will show all the entities that are currently matched and all
the entities that are currently unmatched due to potential errors.

For an ‘ideal match,” opposing endpoints (DataWriters and DataReaders) must have the same domain
ID, same topic name, and belong to compatible partitions (if any are specified). This list of ideal
matches is compared to the list of actual matches received from Monitoring Library to determine which
entities are marked as matches or mismatches in the map. There are various reasons for a mismatch,
such as incompatible QoS or data types, misconfigured discovery peers, or use of the Connext ignore_*
() APIs, among other reasons.

The matches are shown at the peer-level only. That is, if you select a Publisher, you will not see
matches for the DataWriters that belong to it. Table 3.2 Peer-Level Objects provides more information
on what matches are shown for selected entities.
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3.4.1 System Overview Panel

Table 3.2 Peer-Level Objects

If you select this type of object ... You will see matching information for ...
Host Hosts
DomainParticipant DomainParticipants
Publisher Subscribers
Subscriber Publishers
DataWriter DataReaders
DataReader DataWriters
Topic Topics

If an entity is highlighted as ‘Partially Matched,” some (not all) of its child entities are not matched
(such as a Publisher that has one matched DataWriter and one or more unmatched DataWriters.)

The -matchRefreshPeriodSeconds command-line option controls how often the matching information
is refreshed (see Table 2.1 Command-line Options for details).

Figure 3.14: System Overview Panel (Matches Option)

@ System Overview Panel - 8 x
Highlight Mode
Motifications (@) Matches Measurement Measurement: | Samples Received Count Scale: | Mo Scaling
Key: | Selected \ Matched [ Partially Matched [IEETEERCa
Display Name Controls
All:  Topic Name ~ DomainParticipant:  Topic Name ~ Publisher:  Topic Mame
Host: | Topic Name ~ Topic: Toplc Name ~ DataReader: Topic Mame
Process: Topic Name ~ Subscriber: Topic Name ~ DataWriter:  Topic Name

P

Subscriber Publisher
DP : 0 { RTI Monitoring Demo } DP : 0 { RTI Monitoring Demo }
Process: 17316 Frocess: 170561
Host : RTISP-0127

[DR { square }|[DR { Circle }| [ow { square 1 |[DW { Cirele 7| H‘

If the Measurement option is selected, the Measurement and Scale drop-down menus are enabled.
Measurement allows you to select which data value to display in the map. Scale allows you to control
the scaling factor of the data value.
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3.4.2 All Notifications Table

Figure 3.15: System Overview Panel (Measurement Option)

@ System Overview Panel - x
Highlight Mode
Motifications  Matches (® Measurement Measurement: | Samples Received Count v | Scale:  NoScaling

Key [Sefecred| 0 [ 1 [ 40 | 400 [ AT [0t [uioon i er

Display Mame Controls

All: Topic Mame ~ DomainParticipant:  Topic Name w Publisher:  Topic Mame
Host: Topic Name ~ Topic: Topic Name ~ DataReader. Topic Mame
Process:  Topic Name ~ Subscriber;  Topic Name ~ DataWwriter:  Topic Name

DR { Square } [DR { Circle }|

|DW’ { Square }”DW { Circle }l

Subscriber Publisher

DP : 0 { RTI Monitoring Demo } DP : 0 { RTI Monitoring Demo }
Process : 17316 Process : 17061

Host : RTISP-0127

Move the mouse over an entity in the map will show you the details of that entity for the selected high-
light mode.

The Display Name Controls simply control how the items in the map are labeled (or whether they are
hidden). Each entity types can be hidden from the map, appear with no name label, be labeled tersely
(with just an abbreviation for the entity type, such as T for a Topic), or include more information, such
as Entity Name, Role Name, or Topic Name.

Display Name Controls

All: Topic Name v
Host: Hide
Process: MNoMName
5 Terse
Entity Mame
Role Mame

Topic Mame
3.4.2 All Notifications Table

The All Notifications Table shows you all the current errors and warnings for the entire system (not
just the currently selected entity).
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3.4.2 All Notifications Table

Figure 3.16: All Notifications Table

Ay AllMotifications Table - O x
Selectin Views Find Show Problem Types:  [v|Warning V| Error
Entity State Status ®

System > Host : RTISP-0127 >Process:... ERROR [l G S e eSS G
System > Host: RTISP-0127 >Process: ... ERROR [ s s e S AGER

System > Host: RTISP-0127 = Process: ... WARNING sample_rejected status status total_count change 39 >

This panel has filters to include or exclude warnings/errors. Errors are shown in red. Warnings are
shown in yellow.

If a row is selected in the table, the Select in Views button selects the entity in tree views on the left.

The Find button is useful for searching through a large table. (This is a simple string search, so you
must use the exact same form as displayed in the table.)

Clicking on a column heading will sort the table by the values in that column. Clicking it again will
sort in the opposite order.

It also has options to pack (resize) columns and enable a horizontal scroll bar. (Note: to enable the
‘Pack Selected Column’ option, select a cell in the top row.)

= 0O
Jarning [ Error &
=
Status '\E\L"_—'

_ 1 Click here to sea
_ ol EF‘III“:'J-,-r thase options

/ State ol
cted statusstatus tobal

v Status

Horizontal Scroll
Pack All Columns

Fack —'—'l—l LT

You can change the order of the columns by simply dragging them to a new place in the table.
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3.4.3 System Types Table

Clearing Notifications

To clear the notifications, select the LS button from the toolbar or Actions, Clear All Notifications
from the menu.

3.4.3 System Types Table

The System Types table displays all the known data types in the selected domain.
Figure 3.17: System Types Table

[ System Types Table - ®
Find Domain: 0 ~

Type Name TypelD Keyed MinSerialized Max Serialized Max Key Serialized TypeCode Serialized TypeObject Serialized &

ShapeType 4328188006887bd3 Yes 32 160 137 378 1,060

The Domain drop-down menu includes a list of all the joined domain IDs for you to select.

Like the All Notifications table, this table also has a B button (above the vertical scroll bar) to control
the columns that appear in the table. You can also sort the table based on any of the columns by click-
ing the column heading.

The Find button is useful for searching through a large table. (This is a simple string search, so you
must use the exact same form as displayed in the table.)

3.4.4 Processes Table

The Processes table displays memory and CPU information for all the processes in the system.

Figure 3.18: Processes Table

5 Processes Table - x
elect in Physical View Find
Host ID  TotalCPU User CPU Kermel CPU Physical Memory (MB) Total Memory (MB) B
RTISP-0127 17,316 1.998 1.666 0.331 68.957 1,171.414
RTISP-0127 17,061 1.648 1.548 0.101 109.109 1,265.117

These values are valid only if the host is a Linux or Windows system.

For multi-core machines, CPU usage can be greater than 1.

Like the All Notifications Table, this table also has a B button (above the vertical scroll bar) to control
the columns that appear in the table. You can also sort the table based on any of the columns by click-
ing the column heading.
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3.5 Joining and Leaving Domains

For example, you can quickly sort by Total CPU to see which process is using the most. When the pro-
cess row is selected in the table, you can use the Select in Physical View button to see where this pro-
cess is within the physical tree.

The Find button is useful for searching through a large table. (This is a simple string search, so you
must use the exact same form as displayed in the table.)

3.5 Joining and Leaving Domains

By default, Monitor will automatically discover and join all active DDS domains.

To enable/disable this feature, use the “® button or select Domain, Auto-join active domains from the
menu. The enabled/disabled status for this feature is preserved between launches of Monitor.

Actionz Window He

4 v Auto-join active domains

* Join Domain...
= Leave Domain...
Show Current Domains. ..

If the Auto-join feature is enabled: First, Monitor will join domain 0. Then all other active domains will
be discovered through their announcements in domain 0. Each discovered domain will be joined if it
has not already been joined.

To see the currently joined domains, select Domain, Show Current Domains... from the menu.

You can manually join and leave specific domains by using the and buttons on the toolbar or the com-
mands in the Domain menu. Note: When auto-join is enabled, Monitor cannot leave domain 0.

If you leave a domain, it will not be rejoined automatically unless you disable and then re-enable the
Auto-join feature.

3.6 Saving and Loading Data

Monitor can work with live data or data that’s been saved to a file. To save monitoring data, use the but-
ton on the toolbar or select File, Save Data... from the menu. The file will be saved in a Serialized Java
Objects format (.ser).

To load a data file, use the button on the toolbar or select File, Load Data... from the menu.

When Monitor is working with saved data, you will see (Historical data mode) in the title bar, fol-
lowed by the filename. For example:
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3.7 Connecting and Disconnecting the Display

RTI Monitor (Historical data mode) /home/jcpulido/Desktop/test.ser

File Domain Actions Window Help

«r @c B IERTEERYY I

Monitor will save notifications, descriptions, and statistics (for DomainParticipants, DataReaders, and
DataWriters), up to the history depth or notification history depth for every object being monitored.

Notes:

e While viewing saved data, you will not see built-in topic data or the IDL representation of the
data type in the Description panel. This information is not saved in the data file.

e You cannot save data while using a loaded data file.

e After viewing saved data, to return to live data you must reconnect to the domain(s) that you
want to monitor by joining the domain (see 3.3.5 Distributed Logger Panel on page 21).

3.7 Connecting and Disconnecting the Display

To stop Monitor from updating the display (while still receiving data), select the button on the toolbar
or Actions, Disconnect Display from the menu.

To resume display updates, select the button on the toolbar or Actions, Connect Display from the
menu.

Note: Data samples may be lost at the Connext level while Monitor’s display is disconnected because
the History QoS is configured to only keep the last few samples.

3.8 Changing Transport Settings in the Configuration File

The QoS profile used by Monitor is in <NDDSHOME>/resource/xml/RTI_MONITOR_QOS
PROFILES.xml. You can edit this file to adjust the QoS to fit your system's needs. The typical use
case is to adjust the transport settings so that they align with the other applications in the system, as
these are critical for communication. However, changing any other settings in this file may result in
unpredictable behavior and is not supported.

Generally, the configuration file is editable on the system. There are certain circumstances where it can-
not be updated, such as on Windows when Monitor is installed in the "Program Files" directory. If this
is the case, open your text editor with 'administrative' permissions before opening the QoS file.
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Appendix A Determining Host Name and
Process 1D

Monitor uses the familiar concepts of host and process to organize information displayed in the
user interface. Processes determined to be running on the same host are grouped together to
make it easier to find information. The host name and the process ID are derived from inform-
ation available to Monitor at run time.

Internally, Monitor receives Discovery information which is primarily composed of data regard-
ing DomainParticipants, DataReaders, and DataWriters. As part of the DomainParticipant
information there are system properties that provide Monitor with the host name and process ID.

However, these properties can be disabled through QoS configuration. In this case, because the
necessary information isn't in the system properties, Monitor will use 127.0.0.1 for the IP
address (and lookup the name from that address) and zero for the process ID. This is an attempt
to more accurately reflect what information is known. If you see either of these values in the
user interface, please reconfigure your QoS settings to allow the system properties to reach Mon-
itor.
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