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Introduction

nomad is an agile network intelligence application used to maximize backhaul network utilization, to
achieve cost and time savings throughout the network life-cycle. Its layers of complex coding and
algorithms collect and analyze network data from multiple technologies/equipment in real-time. nomad
uses this data to generate easily-digestible, measurable and actionable information and KPIs, to reveal
network inefficiencies and allow quick troubleshooting. Its architecture makes it cost-effective, easy to
deploy and scalable.

nomad is designed to be intuitive and easy-to-use. This User Manual explains important concepts, menus,
dashboards and configuration options to allow you to get maximum use out of the application from the go.
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Preface

This User Manual is intended for network operators, administrators and managers, providing detailed
information and graphics, designed to give the user complete knowledge about nomad's structure,
components and interfaces.

o Network concepts and conventions
e Network equipment types
e Data communication network (DCN)

This User Manual allows users to achieve the following:
e Understand the data structure
e Use administration functions to configure the data collection, configure the network inventory and
system management
e Use the nomad interface to configure and display various network data and reports for the
different modules

This User Manual is laid out sequentially, mirroring the processes a user would usually do with nomad,
from start to finish. The exception here is the 'modules' chapter, which lists all available nomad modules.
Not all of these modules may be installed on the user's nomad instance.

Chapter 1 lists the recommended hardware configuration, depending on the type of installation and the
size of the user network and can be used as a guide for scalability.

Chapter 2 introduces the Data Integration concept, needed to understand the way data is retrieved and
displayed within nomad.

Chapter 3 shows how to use the nomad interface, addressing how to log-in and log-out, the general
architecture and components and how to display and handle the number of different reports nomad
produces.

Chapter 4 addresses the administrative side of nomad, giving details on how to collect the network
inventory, integrate new data sources, configure the data collection and manage different schedule
processes and configure system server settings.

Chapter 5 gives a detailed breakdown of each module available within nomad, providing a description,
supported equipment list and the various reports specific to each module.

It is recommended to read every chapter of this User Manual before beginning to use nomad so that the
user has complete control and confidence in what they are doing, to understand the information shown
and to reduce the risk of any adverse events. Some data in nomad, once changed, cannot be unchanged.

To navigate to specific chapters or sections within this user guide, users can click on the appropriate link
within the Contents pages. It is also possible to search within the document to find specific information.
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Measurements, Conventions and Abbreviations

A number of conventions are used in nomad, these are explained below:

KHz - Gigahertz

Used to measure such parameters as frequency

GHz - Gigahertz

Used to measure such parameters as frequency band
kbps - kilobits per second

Used to measure such parameters as link capacity
dBm- decibel milliwatt

Used to measure such parameters as signal level

Aggregation functions:
e MIN - Minimum: corresponds to the lowest value in a dataset
e MAX - Maximum: corresponds to the highest value in a dataset
e AVG - Average: corresponds to the average value in a dataset
e SUM - Sum: corresponds to the sum of all values in a dataset

Coordinates
The longitude and latitude coordinates must be in the format ‘EPSG:4326’ so the sites can be properly
displayed in the map.

Local and Remote Ports
Topological link names are built as a concatenation of each end port’s name as follows: Local-Remote.

"Local" corresponds to the port on the left-side of the link name, also called near-end. “Local” is
sometimes referred to as “A” in grids and charts.

"Remote" corresponds to the port on the right-side of the link name, also called far-end. “Remote” is
sometimes referred to as “Z” in grids and charts.
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1. Hardware Requirements

Demo Versions & Small Networks

For demo versions, running with less than 250 managed elements, a simple laptop/desktop is enough.
The following configuration is recommended:

1 CPUs (x86_64, Quad Core, >= 2,5 GHz)

RAM >=4 GB

Disks: min. 20GB total usable space

>= 1x Gbit-Ethernet

Operating System: Windows 7 64-bit or Linux

Production Servers

For production, we recommend professional racked hardware.

Network up to 1000 Managed Elements

1 CPUs (x86_64, Quad Core, >= 2,5 GHz)

RAM >= 8 GB

Professional hardware raid controller with RAID5 support and battery backed cache
Disks: min. 200GB total usable space with RAID5, fast access rates

>= 1x Gbit-Ethernet

Operating System: Linux

Network up to 3000 Managed Elements

2 CPUs (x86_64, Quad Core, >= 2,5 GHz)

RAM >= 12 GB

Professional hardware raid controller with RAID5 support and battery backed cache
Disks: min. 500GB total usable space with RAID5, fast access rates

>= 1x Gbit-Ethernet (or more depending on IP configuration)

Operating System: Linux

Network up to 6000 Managed Elements

2 CPUs (x86_64, Quad Core, >= 2,5 GHz)

RAM >=24 GB

Professional hardware raid controller with RAID5 support and battery backed cache
Disks: min 1TB total usable space with RAID5, fast access rates

>= 2x Gbit-Ethernet (or more depending on IP configuration)

Operating System: Linux
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2. nomad Data Integration

Concept

Data Structure

nomad uses a generic data structure in order to store network-related data. This data structure implies
that the following information is initially set in nomad:

At least one site/location

At least one network manager (i.e. NMS - Software). Even if there is no NMS in the network, one
has to be declared in order to match nomad’s data structure (nomad can be declared as NMS).

The following figure represents nomad’s data structure:

Location
Located at

L ocated at

Server

Installed on

Software

Managed by
Network Element
Inserted in

Board
Present on

Port (PTP)

Retrieved on

Performance & Inventory Data
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nomad Data Structure

A Location represents a Geographical Site.

A Server is the physical machine on which the NMS Software is installed. It also has an IP Address
and is located in a Location.

Software manages Managed Elements. It‘s installed on a Server. (i.e. NMS)

A Managed Element is managed by a Software and located in a Location.

A Board is inserted on a network element and contains Ports. Please note that for equipment
without boards, "virtual" boards are created automatically in nomad .

A Port or PTP is present on a board. This can be an Ethernet port, an E1 port, radio port, etc.
Topological Links (i.e. microwave radio links, SDH physical connections, etc) are linking two ports.
Performance and Inventory Data is retrieved or measured on a port or PTP.

Groups and Schedules

nomad data collection architecture is designed to handle the collection of large amounts of data in large
networks. The data is retrieved through the data communication network (DCN) which has a limited and
variable bandwidth. In order to keep within the DCN bandwidth constraints nomad data collection is
sectioned in schedules, each collecting a certain type of data (i.e. inventory, performance) for a definite
group of managed elements.

According to the DCN topology, groups and schedules can be defined to provide the best data collection
out of the available DCN bandwidth.

Data collection SCHEDULES are the unique way to collect data from the network and to display the data
in nomad reports.

The following picture shows an example of a regional group definition. There are plenty of possibilities for
group creation, the most common rules for the group creation include the following: regional based, OSPF
area based, equipment type based, etc.

NE Group 1 - North

Schedule A| [schedule B|

NE Group 2 - West NE Group 3 - East

Schedule D| Schedule E| [Schedule F|

NE Group 4 - South

Schedule G| [Schedule H|
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Example of a region-based group definition with some schedules for each group
Managed Elements Groups: Existing groups can be displayed from the menu: Administration -> Data
Integration -> Managed Elements Groups.

Schedules: Existing schedules can be displayed from the menu: Administration -> Data Integration ->
Process Manager. The process manager also displays currently running schedules.
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3. nomad User Interface

Login to nomad

nomad user-interface is a secure web-interface using HTTPS. You need a modern standard-compliant web-
browser to access nomad user interface (Chrome is highly recommended).

nomad user-interface can be accessed with the following URL:
https://{yourConfigurediP}/Nomad

HTTPS requires that the certificate is accepted by the browser for nomad server. Depending on the

browser you use, you may get a warning. Simply ignore the browser warning and accept the certificate to
access nomad login page.

This is probably not the site you are looking for!

You attempted to reach EESSSE0. but instead you actually reached a server identifying itself as localhost.
This may be caused by a misconfiguration on the server or by something more serious. An attacker on your
network could be trying to get you to visit a fake (and potentially harmful) version of

‘Y ou should not proceed. especially if you have never seen this waming before for this site.

Proceed anyway Back to safety

} Help me understand

Certificate Warning Chrome
In Google Chrome, simply click on "Proceed Anyway".
In Mozilla Firefox, simply click on "Or you can add an exception" to add and confirm the exception.

After accepting the certificate you will be redirected to the login Page.

Nomad Login
Username: tomcat
Password: | wreen

Login
Login Screen

Default login credentials are:

Username: tomcat
Password: tomcat
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You are now successfully logged in!

General Architecture

Controls

nomad is controlled purely by the mouse. Left-click performs all of the nomad operations, there are no
right-click options. Occasionally, for example on the Map, the mouse wheel may be used to zoom in/out.

Main Menu
The main menu is divided into three categories: Modules, Administration and Logout.

Nomad

Modules ~ Administration ~ Logout
nomad main menu
Modules provides the network data visualization and analysis.
Administration is necessary to configure nomad (schedules, inventory, networking).
The Logout button performs a straightforward logout function: when clicked, the user will exit nomad. To

start nomad again, the user must login again.

Modules

This menu provides the data visualization and analysis for the different modules that the user has
purchased. Currently there are three different modules: Microwave, Optical and Alarm.

Nomad

Modules - | Administration ~ Logout

Microwave
Optical 3
Alarm [

nomad Modules menu

Administration

This menu provides nomad configuration of the network inventory, the data retrieval schedules and the
nomad server configuration.

Reports

The reports are graphical components that display the data requested by the user and, in a few cases, also
allow the user to edit data. These reports are displayed once the user clicks on an option in the menu. The
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displayed reports are a list of graphical widgets such as grids, charts, a map, a tab panel or a time series
chart.

Grids

Grids are the main component to display data to the user. All the grids in nomad have common behavior
and actions.

Pagination
The grids show a fixed amount of data rows and the user should move through pages to visualize all the
contents. To do that the user has to click on the page arrows to switch the page.

In the image below there are three grid components. In red: the component (1) allows the user to navigate
through the pages of the grid; the component (2) allows the user to change the size of the page. To see an
effective change of the page size it is also necessary to refresh the page clicking on the refresh button,
component (3).

Process Manager
Export Create Delete

Schedule Name Sample Interval [s] Restart Reschedule Start Date End Date
7] G826 AWY 13 300 Restart Reschedule 2012-04-23 16:28 2013-01-01 00:00
[C] AwWY ETH Intensive 10 Restart Reschedule 2012-04-25 16:21 2013-01-01 00:00
[] AwWY RSL Intensive 10 Restart B het i 2012-04-25 16:21 2013-01-01 00:00
[ 826 MPR-E 300 Restart Reschedule 2012-04-24 10:21 2013-01-01 00:00
D G826 AWY 33 300 Restart B hek i 2012-04-24 10:21 2013-01-01 00:00
] G826 AWY 213 300 Restart Reschedule 2012-04-24 10:21 2013-01-01 00:00

P
Restart B hek i 2012-04-25 16:21 | /) ) 2013-01-01 00:00

2
(3)
4 4 Page|1 ofd| b bl I Displaying 1 - 7 of 18| Grid page size: 1

nomad Grid example

’/ -\NPH—E ETH Intensive 10
-,

Sorting

The user can also sort the grid according to one of its columns by clicking on the header of that column. It
is also possible to sort the grid by clicking on the right end of the column header and selecting ‘Sort
Ascending’ or ‘Sort Descending’.

Process Manager
Export Create Delete

Schedule Name . > Sample Interval [s] Restart

[C] Awy ETH Intensive | 4 | sort Ascending Restart
7 . T

] AWYRSLintensive | 4+ Sort Descending Restart
[EF Columns 2

[C] ETHAWY 13 Restart
[[] Fitters 2

[C] ETHAWY 213 J00 Restart

[C] ETHAWY 33 300 Restart

]

nomad Grid column sorting

Column Hiding
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Some grids may have a large number of columns. Depending on the user’s screen and resolution, the grid
may be difficult to work with due to the amount of information shown. Hiding columns will improve the
readability of the grid.

To hide a column in the grid the user must click on the right side of one of the headers of the grid and then
deselect the column the user wants to hide.

Process Manager
Export Create Delete

Schedule Name . Sample Interval [s] ~ Restart Reschedule
[C] Awy ETH Intensive 10 4| Sort Ascending Reschedule
z .
] AWY RSL Intensive 10 %4 Sort Descending R
[C] ETHAWY 13 300 = Coumrs g mla il
[7] Fiters p |[C] Schedule Type
L
[C] ETHAWY 213 300 THBestart] ] Status
] ETHAWY 33 300 — [[] Software Name
[ Group Name
ETH MPR-E 10
O Restart Sample Interval [s]
|_| AR AWM 1173 N _ [F1 Maw Cancorrend
nomad Grid column hiding
Filtering

To filter the grid according to the value of a column it is necessary to click on the right side of the column
the user wants to filter. Then the user can select the ‘Filters’ option and then insert the values for the
selection. There are three kinds of filters according to the column type: text, date and number.

Text filtering: for this kind of filtering the user can insert in the filtering field the text that is
searched for in the column.

Process Manager
Export Create Delete

Schedule Name - * Sample Interval [s] Restart

Ol HS3 4| Sort Ascending Restart
Z) son Descending

] rsUFwrs il Restart
=h| Columns B

0 RSL 3 —
Filters 3 AWY

[ ceagawvpr 300 —

[ GBEB@EA‘S 300 Bestart

[ cazsjawyfus 300 E—

I etHawyprs 300 Bestart

k| 4 Page|1 of2| ,fflﬂ

16

All rights reserved. Passing on and copying of this document, use and communication of its contents is not permitted
without prior consent of Oghmasys IT Services GmbH

Oghmasys IT Services GmbH, Gentzgasse 72/27, 1180 Vienna  UID: ATU62104403 Registered no. FN 268554 h



nomad Grid text column filtering

Date filtering: there are three kinds of date filters (‘before’, ‘after’ and ‘on’) that can be applied to
dates. It is important to know that the date filters have a precision of days.

Process Manager Automatic data Sl # 1 X~

refresh

Process Manager
Export Create Delete

Schedule Name Sampie Interval [s] Restart Start Date * End Date
[C] Awy RSL Intensive 10 Restarl 2012-04-25 16:21 4| Sort Ascending
z
[C] AWY ETH Intensive 10 —— 20120425 16:21 All ey
[EH Columns 3
[C] G826 awy 23 300 Restart 2012-04-24 10:21 =
Filters. 3 [T] Before b
GB26 AWY 33 300 2012-04-24 10:21 ZULFUL-UL 0000
O Restart | Adter pl
[4 4 |Page|l ofL| b Bl | & Displaying 1-4ot4 Grid [ On b

nomad Grid date column filtering
Note: In the image above it can be seen that the selected dates are those after 24-4-2012 00:00 A.M.

Number filtering: there are three kinds of numerical filters (less than, greater than and equal to).

Process Manager
Export Create Delete

Schedule Name Sample Interval [s] * Restart Start Date End Date
] G826 AWY 23 300 4| Sort Ascending 2012-04-24 10:21 2013-01(
Z .
] G826 AwWY 313 300 %! sort Descending 2012-04-24 10:21 2013-01-(
=H| Columns [
] G826 AWY U3 300 2012.04-23 16:28 2013-01(
Fle F I < | Enterfilter text..
] RSLAwWY 213 300 = 2013-014
> |20 [},
] RSLAWY 313 300 E— _ 2013-014
= | Enterfilter text...
] ETHAWY 13 300 E— 2013-01-(
] ETHAWY 23 300 E— 2012-04-20 17:16 2013-01-(
[4 4 |Pagelt ofz| b M | @ Displaying 1
nomad Grid numerical column filtering
Selection

There are three kinds of row selection in grids: no selection, single selection and multiple selection. When
a row is selected the user can perform the following actions:

Show new graphical components displaying the detail of that row. For most grids, when one or
several rows are selected, nomad will show new components (charts, grids, maps...) with the detail
of that row.

If the grid is editable, the user can delete it by clicking on the ‘Delete’ button.

If the grid is editable, selected rows may be inserted in relation with other elements. For example,
a grid of Managed Elements can be selected to be added to Managed Elements Groups.
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TSL/RSL Schedules

Export
Schedule Name Managed Element Group Group Size Start Date End Date
I RSL AWY 2/3 AWY 213 264 2012-04-20 17:16 2013-01-01 00:00 |
[4 4 [Page[t of1| b B | & The selected schedule has its
v |details below the arid
Map TSL/RSL Chart
From Date: 2012-04-14 09:06 |
To Date: 2012-04-21 09:06 |
Update Chart
TSL/RSL Chart
40
20
2
-0
-40
pe—————— g g —— g
-60
16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 21. Apr 01:00
| = Local Tx — Local Rx - Remote Tx —— Remote Rx |
Map TSL/RSL Detail
Export
Radio Port Timestamp Tx Power [dBm]
[ 2012-04-21 09:09 17.0
[ 2012-04-21 09:06 17.0
[ 2012-04-21 09:01 17.0
=l 2012 04 91 0850 iZ0

The time series graph below the grid is the detail of the selected schedule of that grid.

Export

Every grid can be exported as a spreadsheet (Microsoft Excel format). This export will include the
information of all the pages inside the grid. To request the export the user must click on the ‘Export’

button located at the top left of the grid.

18

All rights reserved. Passing on and copying of this document, use and communication of its contents is not permitted
without prior consent of Oghmasys IT Services GmbH

Oghmasys IT Services GmbH, Gentzgasse 72/27, 1180 Vienna

UID: ATU62104403 Registered no. FN 268554 h



Process Manager

Process Manager
Export |Create Delete

Schedule Name Sample Interval [s] Restart
O] G826 AWY 13 300 Restart
[C] AWY ETH Intensive 10 Restart
[C] AWY RSL Intensive 10 Restart
[ GB26 MPR-E 300 Restart
[ caz2eawy 33 300 Restart
[ cazeawy 213 300 Restart
[[] MPR-EETH Intensive 10 Restart

[4 4 Pagell of3 b bl @&

nomad grids - Export button

Time Series Charts

Time Series Charts are graphical components that show a set of time series for a certain time range.
Usually, these time series are performance data from a previously selected link (a link from a row in a grid
or alink from a map).

Single Link Ethernet Tx Chart

From Date: 2012-04-19 22:15 3
To Date 2012-04-26 22:15 ]
Update Chart

Ethernet Tx Chart

kbps

16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:.00

| == Local Ethernet Tx == Remote Ethernet Tx |

nomad Time series chart example

When a link or any other element is selected and generates a Time Series Chart, this chart has a predefined
time range. The user can change this time range by modifying the ‘From Date’ and ‘To Date’ and then
clicking the ‘Update Chart’ button.
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Single Link Ethernet Tx Chart

From Date 2012-04-19 22:15 L
To Date 2012-04-26 22115 [

Update Chart

Ethernet ITx Chart

kbps

250
= 30 17.00 17:30 1800 18:30 19:00

| = Local Ethernet Tx — Remote Ethernet Tx |

nomad Date selection for Time series chart example

The user can also zoom-in on the Time Series Chart by selecting a time range in the chart using the mouse
(drag-and-drop). Furthermore, if the user wants to see the detail of a data point (the date it was collected
and the result) the user should move the mouse pointer to that chart point. Then nomad will automatically

show a dialog with the detail of that point.

Single Link Ethernet Tx Chart

From Date 2012-04-1922:15 (|
To Date 2012-04-26 22115 [}
Update Chart

Ethernet Tx Chart

Resetzoom

Kkbps
s

1748 17:50 17:52 17:54 17:56 1758 18:00 18:02 18:04 18:06 18:08 18:10 18:12 18:14 18:16

| = Local Ethernet Tx — Remote Ethernet Tx |

nomad Sample selection for Time series chart example

Pie Charts
A Pie Chart is a circular chart divided into sectors, each showing the relative size of each value. It
graphically represents the split in quantity of values of a certain parameter including the corresponding

percentage.
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Managed Element Type Chart

S - 3392 (4.679%)
[ S - 4928 (6.79%)

S 10880 (14.99%)

W% 256 (0.35%)
S - 64 (0.08%)
W 320 (0.449%)

- 52736 (72.66%)

nomad Pie Chart example

Map

The Map is a graphical component that displays geographical information of locations (sites) and links
between the Managed Elements located at those locations.

HNomad (=]

‘anes- Administration = Accessbiity - AboutNomad Logout

Automatic data (@ ]x)~]
Optical 3 o jical Link refresh:

Alarm 13

j Microwave b Netwaork Map

rICrOaVT Ty

|

Data CCBy-5A by OpenSireeth

3554343.79342, 152505141

nomad Microwave Network Map
The user can navigate using drag-and-drop and also zoom in and zoom out using the mouse wheel.

When there is more than one link between the same two sites, the links are displayed as different paths
between those two sites.

21

All rights reserved. Passing on and copying of this document, use and communication of its contents is not permitted
without prior consent of Oghmasys IT Services GmbH

Oghmasys IT Services GmbH, Gentzgasse 72/27, 1180 Vienna  UID: ATU62104403 Registered no. FN 268554 h



If the user hovers on one of the links, its width will be increased and the map will show the location name
of its two end ports. If the user clicks on a link, that link will be painted in purple to let the user know that
that is the particular link displayed in detail. The detail of a link is displayed by one or more graphical
components that show information related to that link (performance, alarms).

The tiles of the map are retrieved from nomad server. This means that no tiles are retrieved from the
Internet therefore it is possible to deploy nomad and use the map in a network without Internet access.
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4. nomad Administration

Administration

The administration menu contains the following configuration menus:

Process Manager: allows the user to configure the data collection (i.e. schedules)

Data Integration: submenus here allow the user to configure the network inventory as well as the
managed element groups for the schedules.

System Management: configuration of nomad server networking, time zone and licence.

Nomad

Modues + Logout

Process Manager

Data Integration [

System management

nomad Administration menu

Data Integration

Note: It is important to have read and understood nomad data integration concepts explained in Chapter
2.

This menu option contains the following configuration submenus: Locations, Servers, Managed Elements
and Managed Elements Groups.

Nomad

Modules » Administration » Logout

Process Manager |

I Data Integration I 3 Locations

System management Servers

Managed Elements

Managed Elements Groups

nomad Data Integration menu
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Locations

This configuration menu allows the user to display, add and delete locations, as well as to display the
different managed element in the different locations. The main grid displays the different locations that
are stored in nomad. New locations can be added and removed by clicking the ‘Create’ and ‘Delete’
buttons on the top of the grid. If the user selects one or more locations nomad will display the managed
elements in the selected locations in a new grid, below the Locations grid.

Locations

Locations
Export Create Delete

Location Longitude Latitude Altitude Number of Managed Elements on Location -
[ 32.54944 0.38066 1112 19
El 32.60585 0.26734 18
[l 32,565 0.3392 15
Fi 3259013889 0.31916667 14
32 57156111 0.27161111 14
F 326143 0.36183 14
il 30.83591944 016315519 14
[ 3254550 0.33089 1234 12
0 32.33076 0.22531 12
[l 33.95111 0.53846 1

4 P‘&gel of56 | B bl e

e

=
Fe

Managed Element on Location -

Export

Location Managed Element Managed Element Type Metwork Address

[ 9500MXC
[ 9500MXC
[ 9500MXC
[ 9500MXC
[ 9500MXC
[l 9500MXC

4 4 |Pege[t o7 b M | D

nomad Locations dashboard

To create a new Location the user should click the button ‘Create’. If the user wants to remove one or
more Location then the user should select the Locations to remove and then click the ‘Delete’ button.

The longitude and latitude coordinates must be in the format ‘EPSG:4326’ so that the sites can be properly
displayed in the map.

Note: Location names are usually automatically retrieved from the network management system, albeit
without geo-coordinates.
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Note: The geographic representation of the network topology requires the location coordinates to be
loaded into nomad. This can be done during the installation; location coordinates can be loaded from a
spreadsheet for all locations in the network. It is also possible to add and edit coordinates in the Location
grid (Administration->Data Integration->Locations).

ATTENTION: DELETING A LOCATION WILL DELETE ALL THE MANAGED ELEMENTS INSIDE AND ALSO ERASE
ALL DATA COLLECTED FOR THOSE MANAGED ELEMENTS!

Servers

This menu has a list of servers registered in nomad that have one or more Network Management Systems
(NMS) installed. The user can create and remove new servers, as well as add NMSs to the servers. nomad
uses the NMSs to retrieve the information about the managed elements and their locations in the
network. nomad retrieves that information by running the schedule type ‘NMS Synchronization’. The
configuration of schedules is explained later in this user manual (see Process Manager).

It is important to note that nomad requires at least one NMS. In case there is no NMS in the network it is
necessary to add nomad as the NMS and also the server where it is running.

Servers

Servers
Export Create Delete Add selected to Network Management Software

Host Mame IP Address Location User Login User Password

) ' user T

4 | Page 1 of 1 ' el |{?

MNetwork Management Software
Export Remove

Instance Name Software Type Host Vendor
[l 1353MM

4 | Page |1 ofl| 4| E,j

nomad Servers dashboard

To create a new Server the user should click the button ‘Create’. If the user wants to remove one or more
servers then the user should select the servers to remove and then click the button ‘Delete’.

If the user wants to remove a Network Management Software from a Server the user should select the
server to modify. Then, the user should select the Network Management Software the user wants to
remove in the grid below (the one that displays Network Management Software). Finally, the user should
click the button ‘Remove’ to remove it from the server.

To add new Network Management Software to a server the user should first select the server the user
wants to modify. Then the user has to click the button ‘Add selected to Network Management Software’.
Finally, the user has to select the Network Management Software to insert and click the ‘OK’ button.
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Managed Elements

This configuration menu allows the user to display and edit the Managed Elements in nomad. Managed
elements are usually automatically retrieved from the network management system, using an ‘NMS
Synchronization’ schedule. However, the user can also create and delete Managed Elements directly in
nomad.

Note: The data collection in nomad is based on managed elements groups and schedules. See Chapter 2.
nomad Data Integration for the data collection concepts.

Display Managed Elements Groups and Schedules

This configuration menu allows the user to first display a grid with all the Managed Elements. Selecting a
Managed Element displays a grid below showing the groups to which the selected Managed Elements
belong. If the user selects one or more groups nomad will generate a grid below with the information
about the schedules that retrieve information for the selected groups.
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Managed Elements Dashboard

Managed Elements
Export Create Delete Add selected to Group

User Label Type Management System Software Release
[ 9500MXC 04.03.35
[l A500MXC 04.03.35
- - 9500MXC I 04.03.35
- - 9500MXC - 04.03.35
[l 9500MXd 04.03.35
[ 9500Md 04.03.35

4 4 Pagell of18e | b B | &

!’
|Groups
Export Remove
MName Description
AWY 13
4 A4 F"agell ofl| b b | &
Schedules
Export
Schedule Mame Schedule Type Start Date End Date
] RSLAWY 13 TSL/RSL 2012-04-20 17:13 2013-01-01 00:00
7] ETHAWY 13 Ethernet Tx 2012-04-20 17:16 2013-01-01 00:00
4 4 F'agell ofl| b bl | D

nomad Managed Elements dashboard

Add and delete Managed Elements

To create a new Managed Element the user should click the ‘Create’ button. If the user wants to delete
one or more Managed Elements then the user should select the Managed Elements to delete and finally
click the button ‘Delete’.

WARNING: IF THE USER REMOVES A MANAGED ELEMENT, ALL OF ITS PTPs, BOARDS AND COLLECTED
DATA WILL BE REMOVED.

Note: The user should take into account that nomad uses the term ‘Delete’ to remove elements from the
database, although it uses the term ‘Remove’ to remove relations between elements (for example, the
relation between Managed Element and Managed Element Group).
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Ping Managed Element

In the Managed Element grid there is a column labeled ‘Ping’ that allows the user to Ping the Managed
Element from nomad.

Add Managed Elements to Groups

To include one or several Managed Elements in a Group the user should first select the Managed Elements
the user wants to insert in a Managed Element Group. Then the user has to click the button ‘Add selected
to Group’. Finally, the user has to select the Managed Element Group to insert and click the ‘OK’ button.

Remove Managed Elements from Groups

To remove one or several Managed Elements from a Group the user should first select the Managed
Elements to be removed. Then, the user has to select the Managed Elements Groups the user wants the
elements to be removed from, in the grid below (the one that displays Managed Elements Groups). Finally,
the user should click the button ‘Remove’ to remove the elements from the selected Managed Element
Groups.

WARNING: IF THE USER REMOVES A MANAGED ELEMENT GROUP ALL ITS SCHEDULES AND THE DATA
RETRIEVED BY THESE SCHEDULES WILL BE REMOVED.

Managed Elements Groups

Display Managed Elements Groups

This configuration menu allows the user to first display a grid with all the Managed Elements Groups. As
explained above, the Managed Elements Groups are sets of Managed Elements that are used by schedules
to identify which Managed Elements to collect data from.
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Managed Elements Groups Dashboard

Managed Elements Groups
Export Create Delete Add selected to Managed Elements
Mame Description
AWY 13
AWY 2/3
AWY 33

OfE-R] O

MPR-E

M 4 F'ﬂuEll ofl| b b | £

Managed Elements

Export Remove

User Label Type Management System Software Release

] ULS V020103
] ULS 21
] uLS V020103
] uLS V020102
] ULS V020102
= ULS V020102

4 4 pauell of97 | b M | 2

nomad Managed Elements Groups dashboard

Add and Remove Managed Elements Groups

To create new Managed Elements Group the user should click the button ‘Create’. If the user wants to
delete one or more Managed Element Groups then the user should select the managed groups to delete
and then click the button ‘Delete’.
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| MPR-E non Intensive

| Non intensive MPR-E

Managed Elements Group creation
ATTENTION: DELETING A MANAGED ELEMENT WILL ERASE ALL DATA COLLECTED FOR THAT MANAGED
ELEMENT!

Managed Elements of Managed Element Groups
When the user selects a Managed Elements Group, nomad displays below the Managed Elements

contained in that Group. The user can add and remove Managed Elements from the Managed Elements
Groups.

If the user wants to remove Managed Elements from a Managed Elements Group, the user should select
the Managed Element Group to modify. Then, the user has to select the Managed Elements the user wants
to remove in the grid below (the one that displays Managed Elements). Finally, the user has to click the
button ‘Remove’ to remove them from the Managed Element Group.

To add new Managed Elements to the Managed Elements Groups the user should first select the Managed
Elements Groups the user wants to modify (1). Then, the user has to click the button ‘Add selected to
Manage Elements’ (2). Finally, the user has to select the Managed Elements to insert and click the ‘OK’
button (3).
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Managed Elements Groups Dashboard

Managed Elements Groups
Export Create Delete selected to Managed Elememsl

@ cription # Managed Clements
NOy intensive MPR-E 0
5
| 77

Select the Managed Elements you want to add to the previously selected Managed Elements Groups
Managed Elements

Export
User Label Type Management System Software Release

S500MXC 1353NM_1 04.03.35

v BE00MXC 1353NM_1 04.03.35

v BE00MXC 1353NM_1 04.03.35
B500MXC 1353NM_1 04.03.35
S500MXC 1353NM_1 04.03.35
S500MXC 1353NM_1 04.03.35

@. Page|ll  of12096 | b b | &
OﬁCanﬂel

Insertion of two Managed Elements into a Group example

Note: the Managed Element Group names should be as meaningful as possible in order to identify groups
quickly in the future.

Note: It is recommended to stop and delete all schedules of a group before deleting it.

Note: Inventory data collection schedules apply to the whole network or to a sub-network managed by a
given NMS. For that reason, there are specific network element groups in nomad:

Whole Network Group: contains all managed elements currently in nomad.
NMS Group: contains all managed elements managed under the selected NMS (i.e. 1353NM).

These groups can only be used for inventory schedules. Inventory data collection schedules run forever
until they are stopped by the user. You can control the recurrence of the data collection using the Interval
parameter. The inventory schedule will run and then wait for the duration of the Interval period before
starting again.

Process Manager

The Process Manager is used to monitor and control server side processes. This is the unique control panel
to follow the execution of data collection processes, also called schedules. It is important that the user
fully understands the nomad data retrieval system explained in Chapter 4. nomad Administration

To open the process manager click in Administration -> Process Manager.
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Process Manager Automatic data o B
refresh:

Process Manager
Export Create Delete
Schedule Name Schedule Type  Status Software Name  Group Name Sample Inter...  Max. Concur...  Start Stop Restart Reschedule Start Date End Date

] Network Inve... stopped 10800 20 Restart Reschedule | 2012-04-201... 2013-01-010...
] TSURSL stopped 300 10 Restart Reschedule | 2012-04-201... 2013-01-010...
0 TSURSL stopped 00 10 Restart Heocheqe| 201204201 2013-01010...
0 TSURSL stopped 00 10 Restart Re: 020420 1. 2013-01-010...
£ TSURSL stopped 300 10 Restart n 20120420 1... 2013-01-010...

nomad Process Manager

This panel lists all - running or completed - data collection processes, or so-called schedules. The table
provides all relevant information on the active schedules. Each column is explained below:

Schedule Name: meaningful name that easily identifies the schedule

Schedule Type: defines the measure to retrieve from the network. There are three schedule types:
Software Name: this field only applies if the schedule type is “NMS Synchronization”. The value of
the field is the name of the NMS from which the “NMS Synchronization” schedule should retrieve
data.

Group Name: group of managed elements that will provide the measurement information

Sample Interval (in seconds): the number of seconds that the schedule should wait between two
consecutive data retrievals.

Max. Concurrent: the number of network elements to process concurrently in the group.

Start Date: the date when the schedule will start to retrieve information.

End Date: the date when the schedule will stop the information retrieval.

Note: Inventory schedules do not stop automatically (End Date is ignored). The only way to stop an
inventory schedule is in the process manager, clicking on ‘Stop’.

Note: A schedule and its corresponding data can be permanently removed from nomad by a simple click
on ‘Remove’ on the Schedules Group report. All data collected during that particular schedule will be
erased permanently and won't be available in reports anymore.

ATTENTION: Be aware that too short an interval could overload the DCN! Be aware that too many
concurrent data collections could overload the DCN!

ATTENTION: DELETING A SCHEDULE WILL REMOVE ALL DATA ATTACHED TO IT. IT WILL NO LONGER BE
POSSIBLE TO DISPLAY RELATED DATA IN ANY REPORT.

Network Schedule Types

Network Inventory

The Network Inventory schedule type performs the topology discovery and collects hardware and radio
inventory data.
Inventory data collection schedules apply to the whole network or to a sub-network managed by a given
NMS. For that reason, there are specific network element groups in nomad:

Whole Network Group: contains all network elements currently in nomad.

NMS Group: contains all network elements managed under the selected NMS (i.e. 1353NM).
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Note: These groups can only be used for inventory schedules. Inventory data collection schedules runs
forever until they are stopped by the user. You can control the recurrence of the data collection using the
Interval parameter. The inventory schedule will run and then wait for the Interval period before starting
again.

Note: Inventory schedules do not stop automatically (End Date is ignored). The only way to stop an
inventory schedule is in the process manager (See chapter 6).

Note: The data collection is concurrent for as many network elements as specified in the schedule
properties (i.e. Concurrent Max Requests).

NMS Synchronization

This type of schedule regularly retrieves managed elements details and location information from the
NMSs registered in nomad (i.e. Software).

The NMS involved in the data retrieval is the one selected in the field “Software Name”. This schedule can
be configured to run for the whole network, i.e. synchronize all NMS, or for a given NMS.

Note: the NMS must be preliminarily declared in nomad under Administration -> Data Integration ->
Servers

The NMS Synchronization schedule type ensures that the NMS and nomad are aligned, for the following
information:

Location/site names

Managed element types

Managed element user labels

Managed element IP addresses

Supported Network Management Systems:
e Alcatel-Lucent 13500MS-EML (i.e. 1353NM)
e Alcatel-Lucent 5620SAM, through SAM-O northbound interface

Performance Schedules

Performance data collection schedules run on a specific group of managed elements. Data is collected
concurrently (i.e. Concurrent Max Request parameter) for a definite period of time (i.e. from Start Date to
End Date). Performance counters are retrieved at a regularity defined by the Interval parameter.

The performance schedules are of the following types.

TSL/RSL Schedule

This schedule type retrieves Transmit and Receive Signal Levels (TSL / RSL) instant values of all radio ports
available on all Managed Elements in the group.

Ethernet Tx Schedule

This schedule type retrieves capacity usage instant values of all radio ports available on all Managed
Elements in the group.

G.826 History Schedule
This schedule type retrieves 15 minute history G.826 counters of all radio ports available on all Managed
Elements in the group:
e Errored Seconds (ES)
e Severely Errored Second (SES)
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e Unavailable Seconds (UAS)
e Background Block Error (BBE)

Note: The G.826 History schedule collects 15 minute history data from the managed elements. The interval
specified as parameter of the schedule corresponds to a period for which the 15 minute counters should
be fetched (i.e. 84600 = once a day, 3600 = once per hour). All available counters are retrieved for the last
2 periods each time. For example, if the interval is set to 3600 (i.e. every 1 hour), every hour nomad will
retrieve the 15 minute counters for the last 2 hours.

Creation of data collection schedules

The first step to create a schedule for data collection is to press the button “Create” in the menu bar of the
“Process Manager” grid.

Process Manager

Process Manager
Export Delete

Schedule Name | Schedule Type Status Software Mame = Group Name Se
[ rsLawy 13 TSL/RSL stopped AWY 13 30

nomad Process Manager ‘Create’ button

Once the user clicks on this button, nomad displays a dialog where the user can introduce the data for the
new schedule.

b
, To create the new element you must follow these rule(s):
-The group or the software should be filled with a value.
| Schedule Mame: RSL AWY EF
Schedule Type: TSLRSL w
|
Software Name: Select W

| Group Name: AWY 1iZ|v

| Sample Interval 34
[sl:

Max. Concurrent: 10
Start Date: 2012-05-15 17:00 |

End Date: 2012-05-30 17:00 |

nomad Schedule creation dialog

Finally, the user must press the ‘Create’ button so that nomad can add this new schedule.

ATTENTION: Be aware that too short Sample Intervals could overload the DCN! Be aware that too many
concurrent data collections could overload the DCN!
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Schedule Actions

Once the schedules are created, the user can manage them by executing one of the following actions:
Start: changes the start date to the current date and starts the schedule.
Stop: stops the schedule.
Restart: stops the schedule and starts it again
Reschedule: sets the start date of the schedule to the current date and changes the end date to fit
the previous time interval.

z-ntl Start Stop Restart Reschedule St
Start Stop Restart Reschedule 20
Start Stop Restart Reschedule 20
Start Stop Restart Reschedule 20
Start Stop Restart Reschedule 20
Start Stop Restart Reschedule 20
Start Stop Restart Reschedule 20
Start Stop Restart Reschedule 20

Displaying 1 - 7 of 11 Grid page size:

nomad Schedule actions from Schedules grid

NOMAD System Management

The system manager allows the user to do the following administrative tasks: ping an IP, upload a licence
file, change the time zone of the server, change the network interface configuration and change the
routing table.
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System Management

Ping IP Address
IP Address:

Ping

Licence Upload

File:
Reset | Submit
Time Zone
Location Time Zone Time
UTC Time uTc 2012-05-1007:59:13
Current System Time (NOMAD) Eurcpe/\Vienna 2012-05-10 09:59:13
ACT | Change Time Zone

Network Interface Configuration

Create Delete
Interface Inet Address Netmask Gateway
[ etho static 192.168.1.44 255.255.255.0 192.168.1.1
[[] eth1 static 192.168.3.3 255.255.255.0

[4 4 |Pagelt ofr| b B | & Displaying 1 - 2 of 2 Grid page siz

IP Routing
Create Delete
Destination Target Gateway Genmask Flags Metric Ref Use Interface
D 192.168.3.0 Network * 2552552550 u o o 0 ethl
D 192.168.1.0 Network * 255255 2550 u o 0 0 ethd
] detautt Metwork 152.166.1.1 0.0.00 uG [1] 0 0 ethl
2 Displaying 1 - 3 of 3 Grid page siz

H 4 Page|1 ofl| kB K =

System Management

Ping IP Address

To check if a managed element can be reached by nomad, the user can introduce the IP address of that
managed element in the “IP Address” field and then click the “Ping” Button. nomad will notify the user
whether the ping request was successful or not.

Ping IP Address

IP Address: 1192168.3.1
Ping | Successful ping to address 192.168.3.1
Licence ﬂ OK
File: !
[P 1

nomad successful Ping call

License Upload

When the user receives the purchased nomad license it is mandatory to upload it in nomad. The license
uploading is a classical web uploading mechanism in which the user first clicks on the “Browse” button to
select the license file and then clicks on the “Submit” button to send the license.
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Licence Upload

File: Cfakepathilicence.gpg

| Reset | Submit | o 1
The page at https:f/192.168.3.:
0 License file loaded successfully

0K

| sl |

nomad Upload License

Time Zone

This component allows the user to change the time zone of nomad. It is important to know that the dates
used in the data collection schedules are in the time zone of nomad.

To change the time zone the user should select the new time zone in the combo box below the grid, click
on the button ‘Change Time Zone’ and select the appropriate option.

Time Zone
Location Time Zone Time
UTC Time uTCc 2012-05-10 08:23:58
Current System Time (NOMALD) Asiallakarta 2012-05-10 15:23:58
Timezone successfully set to AsialJakarta.
ACT v | change Time Zone
OK

nomad Time Zone change dialog

Network Interface Configuration

This configuration menu provides a graphical method to modify nomad network interface configuration.
The user can create new interface configurations, delete them and also modify the existing ones. It is
important to know that when there is a change in the grid, the networking services of nomad server are

restarted.

Metwork Interface Configuration

Create Delete
Interface Inet Address Netmask Gateway
[ etho static 192.168.1.44 255.255.255.0 192.168.1.1
[ eth1 static 192.168.3.3 255255 255.0

[4 4 |Page|l of1| B Bl | &

nomad Network Interface grid
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IP Routing

This provides a graphical method to modify the routing table of nomad. To modify IP routing the user must

add or delete routes. It is not possible to edit existing routes.

IP Routing
Create Delete

Destination Target Gateway Genmask Flags Medtric
|:| 192.168.3.0 MNetwark * 255.255.255.0 u o
|:| 192.168.1.0 MNetwaork * 255.2585.255.0 u o
[ defautt Metwork 192.168.1.1 0.0.0.0 uG 0

4 Page |1 ofl| kB )

nomad IP Routing table as a grid

Ref Use Interface
0 0 ethl
[} [} eth
0 0 ethd

Displaying 1- 3of 3
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5. nomad Modules & Reports

nomad modular architecture allows a flexible configuration of both the data collection and the reports. A
module is a set of data collection capabilities and reports focusing on a particular entity: specific
parameters, technology, etc. The following modules are available:

e Microwave Networks

® MO0O01 - Network Representation & Topology Discovery

MO002 - Radio Inventory
MO0O03 - Tx, Rx Power Monitoring
MO0O04 - Capacity & Ethernet Usage
MO0O05 - G.826 Performance Monitoring
MO0O08 - Adaptive Modulation Monitoring
MO09 - Hardware Inventory

Microwave Networks

This chapter of the user manual focuses on the Microwave modules which are available through the menu
Modules->Microwave.

Nomad

Administration » Logout

Microwave Metwork Map
Optical 3 Topological Links
Alarm 2 Radio Inventory

Hardware Inventory

Performance Dashboard

nomad Microwave Networks sub-menu

MO001 - Representation & Topology Discovery

Description

This module provides the automatic discovery of the microwave network topology and its representation
on a map. The geographic representation is offline (no Internet connection requirement): all map tiles are
downloaded to nomad during installation.

The topology discovery is an algorithm which discovers the radio link connections between managed
elements from a list of IP addresses. The list of IP addresses can be retrieved from the NMS or loaded from
a spreadsheet into nomad. There is also the possibility to add managed elements directly through the
nomad user-interface.

Supported Equipment
Network Management Systems:
e Alcatel-Lucent 1350-OMS-EML (i.e. 1353NM)
® 5620SAM through SAM-O northbound interface
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Network Elements:
e 9400AWY
e 9500MXC
e 9500MPR (MSS4/8)

Reports

The discovered network topology is represented on the map which can be displayed from the menu:
Modules->Microwave->Network Map. Protected links (1+1) are represented by a bolder line whereas 1+0
links are represented with a simple line.

Nomad

Modules ~ Administration ~ Accessibility ~ AboutNomad Logout

| Miaowave b -
| | Networkmap Automatic data IR~

‘ Optical 3 Topological Links refresh:

|
Radio Inventory |

Hardware Inventory

Performance Dashboard =l - \[//

Data CC-By-SA by OpenStreet)

355434379342, 152505 141

nomad Network Map

If the user clicks on a link, nomad will display below the map a tab panel with different technologies:
TSL/RSL, G.826, Capacity Dashboard, Ethernet Tx and Adaptive Modulation. For each technology, the
dashboard shows in a grid the different schedules it has. If the user selects one or more schedules, the
dashboard will provide its performance details. The performance measures are graphs and grids with the
information that has been retrieved and computed by nomad. The charts allow the user to select the range
of data to display. Furthermore, the grids allow the user to filter and sort the measures.

Note: The geographic representation of the network topology requires the location coordinates to be
loaded into nomad. This can be done during the installation; location coordinates can be loaded from a
spreadsheet for all locations in the network. It is also possible to add and edit coordinates in the Location
report (Administration->Data Integration->Locations), see Chapter 4. nomad Administration -> Data
Integration -> Locations.

Beside the representation of the microwave network on the map, this module also provides a microwave
link connections report listing all radio links discovered including equipment label and types, radio ports on
both ends and location names.

This report can be displayed or exported from the menu, selecting Modules->Microwave->Topological
Links.
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Microwave Topological Links Automatic data

refresh:
Topological Links
Export
Link Name Locatio...  Type A Element A MNetwork Addr... = Radio Port A Location 2 Type Z Element Z MNetwork Address Z  Rac
ULs J . 10.105.55.112 ro1s01b01... ULS 10.105.55.109 rol
uLs A 10,105.6.216 ro1s01bol... ULS 10,105.6.217 roi:
ULS J 10,105.55.111 ro1s01b01... ULS 10.105.55.114 rols
ULs . . 10.105.55.113 ri1s01b01... ULS 10.105.55.110 roi
uLs J . 10.105.51.174  r01s01b01... ULs 10,105.51.173 roi:
uLs A 10.105,3.217 ro1s01b0l... LLS 10,105.3.220 r0s
ULS ' 10,105.0.174 ro1s01b01... ULS 10.105.0,173 rol
uLs 10.105.5.226 ro1s01b01... ULS 10.105.5.225 ro1

nomad Topological Links Report

The link name is built as a concatenation of the location hames of both ends of the link.

MO002 - Radio Inventory

Description

This module provides a complete inventory of radio parameters in the microwave network. Frequencies,
modulation schemes, protection schemes, link capacity are collected and reported for every microwave
radio link in the network.

Corresponding data collection schedule type: Network Inventory

Supported Equipment
Managed Elements:

e 9400AWY

e 9500MXC

e 9500MPR (MSS4/8)

Reports
The full radio inventory report can be displayed or exported from the menu Modules->Microwave->Radio
Inventory. It is composed of a grid and a chart representing the number of radio links per frequency band.
The grid contains a row for each radio link in the network with radio parameters and site details:
e Link name
e Site A and Z (near- and far-end)
o Location name
o Location coordinates (longitude, latitude)
o Equipment name and type
o Txand Rx frequencies in KHz
Frequency band
Modulation type (static or adaptive)
Modulation scheme
Protection Scheme
Link Max Capacity in kpbs
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Frequency Band Chart

Microwave Radio Inventory
Export

Link Name = Freguen... Location A Longitu...

8GHz

18 GHz
18 GHz
18 GHz
18 GHz

OoOoOoOoO

23GHz

34.20567
32.63893
34.17855
34.20567
32,5454
33,2005

Latitude A Type A

106342
0.39432
1.09058
1.06342
0.57542
0.42031

uLs
uLs
uLs
uLs
uLs
uLs

8 GHz : 238 (53.48%)

Element A Tx Freq...
8038000
19095000
19122500
18085000
19025000
22433000

nomad Microwave Radio Inventory Report

MO003 - Tx, Rx Power Monitoring

Description

Frequency Band Chart

Quantity of radio links per frequency band

Rx Freq...

8304000

13085000
18112500
19095000
13085000
21266000

- 11 CHz: 5 (1.12%)

- 38 GHz:12(269%)

Location Z Longitu..  Latitude Z

342203 118405
326255  0.36357
3420567 106342
34.16425 1.07991
32.53204 064673
33.2100.. 0.43283..

Type Z
uLs
ULs
uLs
uLs
uLs
uLs

~ 18 GHz : 106 (23.82%)

23 GHz : 84 (18.87%)

ElementZ | Tx Freq...

8304000

13085000
18112500
19095000
13085000
21266000

Rx Freq...
8038000

19095000
19122500
18085000
19025000
22433000

Modulati

STATIC
STATIC
STATIC
STATIC
STATIC
STATIC

Modulation Protecti

16Qam
16Qam
16Qam
16Qam
4Qam

16Qam

Highcharts.com

Max Lin_.
65536.0
65536.0
65536.0
65536.0
8122.0
65536.0

This module provides capabilities to monitor microwave link transmit and receive power, also known as
Transmit and Received Signal Level (TSL/RSL), for the whole network. The RSL data collection schedule
allows detailed measurements collections (sampling time in the order of a few seconds) which are then
represented in the report along time. In case of protected links, both main and spare are considered and
represented in the reports.

Corresponding data collection schedule type: TSL/RSL

Supported Equipment

Network Elements:

e 9400AWY
9500MXC
9500MPR (MSS4/8)
9500MPR (MSS1C) as of Rel. 3.4

Reports

There are two different TSL/RSL reports available in nomad:

e Multi-link TSL/RSL Report: lists Tx and Rx power measurements for several radio links in the same
report, indicating the maximum, minimum and average values in the measurement interval. This is

particularly useful to display data for several schedules at once.
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e Single-link Report: plots TSL/RSL measurements for a single radio link including a chart and a
grid containing all measurements in the time-interval.

The TSL/RSL reports can be displayed and exported directly from the map with a click on a link or from the
“TSL/RSL” tab of the performance dashboard: Modules->Microwave->Performance Dashboard.

Microwave Performance

Link Perfarmance Data
TSLfRSL G.B26 Capacity Dashboard Ethernet Tx Adaptive Modulation

nomad Performance Dashboard - TSL/RSL Tab

TSL/RSL Multi-Link Report

This report provides Tx and Rx power measurements on both ends of each link included in the schedules
(and corresponding groups) selected in the first grid of the report. The time spans are as the selected
schedules are due to last for.

Power values are in dBm and represented in a table with one row per radio link.

The ends of the link are referred to as “Local” and “Remote”. Aggregated values (min/max/avg) over the
schedule duration are available for both local and remote ends.

Multi-link TSURSL Performance
Export
Local Remote Local MINTxP... Local AVG TxP... Local MAX Tx... Local MINRxP... Locsl AVG RxP... Local MAXRx.. RemcteMINTx.. RemoteAVGT.. RemoteMAXT.. RemoteMINRx = Remote AVGR.. Remote MAXR.
o 0 10 715 45,08 B0 20 a0 Lo 8.7 Remote MIN Rx Povier [dBm]
20 210 bt} L 4368 372 10 a0 20 579 a2 51
14 48 us 5.0 3651 80 u4 U4 s 510 3543 7.0
10 210 10 1 4236 -5 10 10 10 44 -4 403
10 210 10 482 47 -2 10 10 10 471 4331 403
1o 10 1o 503 445 387 10 1m0 1o 524 4436 -8
14 M4 us 430 78 -320 4 1445 15 420 3743 -32.0
153 133 00 -0 3842 -370 83 133 01 420 -37.58 360
1o 10 1o -63.0 402 -4 10 1m0 1o 661 -3 364
J L J T ] 10 10 18 4373 -3 10 1m0 10 513 -44.38 383
M 4 Pagel3 of7 b M & Displaying 21 - 20 of 68

nomad Multi-Link TSL/RSL Report

In order to have further details, it is possible to drill-down to the single-link report including a chart and
detailed measures. To do so select a link (i.e. a row).

TSL/RSL Single-Link Report

This report provides a detailed representation of the Tx and Rx power measurements on both ends of the
selected link.

Power values are expressed in dBm.

The single-link TSL/RSL report is composed of a grid and a chart. The chart provides Tx and Rx power
measurements along the time for both ends of the link (i.e. local and remote). It is possible to zoom in and
out on the chart simply selecting a time interval with the mouse. The ‘reset’ button resets the initial scale
of the chart. Series can be enabled or disabled simply clicking on the series name.

Per default, the chart displays the data for the last seven (7) days starting from the latest available
measurement. This time interval can be adjusted using the time selection boxes (i.e. ‘From Date’ and ‘To
Date’) in the top left-hand corner of the chart and pressing the ‘Update Chart’ button.
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The grid contains every measurement in the time interval for both local and remote radio ports.

Map TSLURSL Chart

From Date: 2012-04-1409:10
TTo Date: 2012-04-2109:10
Updte Chart

TSL/RSL Chart

2012-04-20 22:45:37
Local Tx 21
-39.1

dBEm

6:00 7:00 8:00 300 20:00 21:00 2200 23:00 21. Apr 0100 02:00 03:00 04:00 05:00 0600

= Local T - Remote Ry -=- Local Rx == Remote Tx

nomad TSL/RSL Single-Link Report

MO004 - Capacity & Ethernet Usage

Description

This module enables the monitoring of the link capacity and particularly Ethernet capacity usage on the
radio link for a single Managed Element a group of elements.

This module provides a unique insight into the real capacity usage - both TDM and Ethernet capacities -
along the time of the whole microwave network. It is particularly useful to prevent congestions, forecast
capacity upgrades and understand Ethernet traffic trends (transmit rate, peak times, congested links, etc).

The following parameters are available per radio link:

e Total link capacity in kbps
TDM capacity in kbps
Available capacity for Ethernet traffic in kbps
Ethernet Tx Transmit Rate in kbps on both directions
Ethernet Throughput in % of the bandwidth available for Ethernet currently used
Ethernet frame discarded rate in % of total transmitted frames
Total Transmitted Octets (TTO) incremental counter in Tx direction on the radio
Total Transmitted Frames (TTF) incremental counter in Tx direction on the radio
Total Discarded Frames (TDF) incremental counter in Tx direction on the radio

Corresponding data collection schedule type: Ethernet Tx

Supported Equipment
Managed Elements:
e 9400AWY
e 9500MPR (MSS4/8)
e 9500MPR (MSS1C) as of Rel. 4.0
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Reports
There are two different types of capacity reports available in nomad :

e Multi-link Report: lists the above capacity parameters for multiple radio links in the same
report, indicating the maximum, minimum and average values in the measurement
interval. This is particularly useful to display data for several schedules at once.
e Single-link Report: plots capacity measurements for a single radio link including charts and a grid
containing all measurements in the time-interval.

The Capacity Usage reports can be displayed and exported directly from the map with a click on a link or

from the “Capacity Dashboard” tab of the performance dashboard: Modules->Microwave->Performance
Dashboard.

Microwave Performance

Link Perdormance Data

TSLfRSL G.B26 Capacity Dashboard I Ethernet Tx Adaptive Modulation

nomad Performance Dashboard - Capacity Dashboard Tab

Capacity Dashboard Multi-Link Report

This report provides a unique view of the total capacity usage of each radio link included in the schedules
(and corresponding groups) selected in the first grid of the report. The time spans are as the selected
schedules are due to last for.

The ends of the link are referred as “Local” and “Remote”. Aggregated values (min/max/avg) over the
schedule duration are available for both local and remote ends.

The report contains the following capacity figures, for both local and remote ends of the radio links:
e Total link capacity in kbps
e Ethernet transmit rate on the link in kbps
e TDM capacity on the link in kbps

MultiHlink Capacity Dashboard
Export

Local Local AVG Totsl [kops] | Local MAX Total (bps] | Local AVG TOM [kbps] | Locel AVG TD...  Local MAX TD...” Local MAX TD... | Local AVG Ethemet Tx [b... Locsl AVG Ethemet Tx (%] Local MAX Ethemet Tx [<ops] Local MAX Ethemet Tx [%
M. 1553380 1553380 182800 1.7 182800 1% 3560754 25 43814 01
M. 1553380 1553380 45700 134 g (eolMACTOM Debos] | o 23 4682536 03
M. 1553380 1553380 K0 1745 u0 1763 3575 B4 4555637 B2
M. 1553580 1553980 8550 441 8580 441 #1348 197 204 bt
MW, 1553980 1553980 45700 23 45700 2% 0225 54 417389 285
M. 1553580 155390 20%5.0 5] 20550 5] 54958 1635 4160529 %77
M. 1553380 1553380 00 00 00 00 s H 1527 bl =3
M. 1553380 1553380 45700 134 45700 23 mnn 1636 £ =
M. 1553380 1553380 20 1745 u0 1763 3054 13 77 5]
M. 1553580 1553980 250 147 250 147 314985 27 2837 0
M 4 Page5 |of7 b W & Displaying 41 - 50 of 88

nomad Multi-Link Capacity Dashboard

In order to get further details, it is possible to drill-down to the single-link report including a chart and
detailed measures. To do so, select a link (i.e. a row).
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Capacity Dashboard Single-Link Report

The single-link capacity dashboard report is composed of a grid and a chart. The chart provides a stacked-
area representation of the capacity usage of the radio link. The total link capacity over the time is
composed of the TDM capacity (brown), the Ethernet capacity (blue) and the remaining available capacity
(green). This chart is available for both ends of the link (i.e. local and remote). It is possible to zoom in and
out on the chart simply selecting a time interval with the mouse. The “reset” button resets to the initial
scale of the chart. Series can be enabled or disabled by simply clicking on the series name.

Per default, the chart displays the data for the last seven (7) days starting from the latest available
measurement. This time interval can be adjusted using the time selection boxes (i.e. “From Date” and “To

Date”) in the top left-hand corner of the chart and pressing the “Update Chart” button.

The grid contains all capacity values in the time interval for both local and remote radio ports.

Single Link Capacity Chart - Local

From Date: 01204140906 |8

Updste Chart|
Microwave Link TX Capacity Chart

175k

150k

125k

2012-04-2022:41:38
53,643.25

Ethernet Tx: 53,769.75
100k TOM: 47,985

kbps

75k

ok

25k

16:00 1700 18:00 1300 20:00 21:00 22:00 2300 21. Apr 01:00 0200 03:00 04:00 0500 06:00 0700

Avallable W Enerner Tx [ TOM|

nomad Capacity Dashboard Single-Link

The Ethernet Tx reports can be displayed and exported directly from the map with a click on a link or from
the “Ethernet Tx” tab of the performance dashboard: Modules->Microwave->Performance Dashboard.

Microwave Performance

Link Performance Data
TSL/RSL " G.876 " Capacity Dashboard | Ethernet Tx | Adaptive Modulation

nomad Performance Dashboard - Ethernet Tab

Ethernet Multi-Link Report

This report provides a detailed view of the Ethernet usage of each radio link included in the schedules (and
corresponding groups) selected in the first grid of the report. The time spans are as the selected schedules
are due to last for.
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The ends of the link are referred as “Local” and “Remote”. Aggregated values (min/max/avg) over the
schedule duration are available for both local and remote ends.
The report contains the following fields, for both local and remote ends of the radio links:
e Total Transmitted Octets (TTO), incremental counter in Tx direction on the radio
e Total Transmitted Frames (TTF), incremental counter in Tx direction on the radio
e Total Discarded Frames (TDF), incremental counter in Tx direction on the radio
e FEthernet transmit rate in kbps, built on TTO (total transmitted octets) counters and sampled at a
time defined in the data collection schedule
e Ethernet Throughput in %. This elaborated counter provides the percentage of the available
bandwidth for Ethernet really used for Ethernet traffic in Tx direction. The reference is the
bandwidth available for Ethernet traffic.
e Fthernet discarded frame ratio (in %) gives the percentage of Ethernet frames which are
discarded against the total number of transmitted frames. This is also an elaborated
counter built upon total discarded frames (TDF) and total transmitted frames (TTF) counters.

Multi-link Ethemnet Tx Performance
Export

Local Remote Local Ml... Local AV... LocalMA.. LocalMI.. LocalAV.. LecalMA.v LocalMl.. ' |ocal AV.. Local MA.. Remate.. RemoteA.. Remate.. Remote.. RemoteA. Remote.. Remote.. RemoteA.. Remote MAX Dis.

L e 4544743 441744 B 306 63.57 Local MAX Throughput [%] 0.0 4464864 45750.54. 10333834 3686 8e .37 0.0 00 00
. 43883E 4545639 102177.87 35.5 3683 B8 00 00 0 452905 475448 10011069 367 788 L1 o0 00 00
. Jane 4711263 TNB2M 702 6 3% 00 00 00 3100503 4493608 75098, nR a2 8115 o0 00 00
L 43031 45453.78 98652.41 3456 35.52 o] 0.0 0.0 0.0 4527304 4577343 781 538 36.55 7.2 0.0 0.0 00
. dmnn 45760.03 99586.75 857 30.54 65.04 0.0 0.0 0.0 44258.53 4548227 96392.53 L g %13 76.69 00 0.0 00
- WX 45236.07 75105.05 nm 3245 53.88 0.0 0.0 0.0 3415166 4514102 57513 05 412 6.6 0.0 00 00
. 29%0E7 4498615 T4528.2 521 3786 6271 00 00 00 ek ) 464808 73120 mn 3825 L2573 o0 00 00
.2 41309 754599 5,76 809 82,54 00 00 00 3366588 4523762 73810.53 7 3735 80,34 o0 00 00
. 464857 48308.03 7834831 1.8 B.03 53.57 0.0 0.0 0.0 4762845 455545 79906.62 3656 /04 6134 0.0 0.0 00

35673.58 51810.78 6478288 BU 4824 £0.31 0.0 0.0 0.0 31947.56 36150.0 40344.28 03 M3 nE 00 0.0 00

Pege[1  of7 b Ml & Displaying 1 - 10 of 68

nomad Multi-Link Ethernet Tx Report

Conditional formatting is enabled on this report:
e Ethernet Throughput:
o Yellow if >50%
O Orange if > 80%
O Redif >90%
e Ethernet Discarded Ratio:
o Redif>0%

In order to get further details, it is possible to drill-down to the single-link report including a chart and
detailed measures. To do so, select a link (i.e. a row).

Ethernet Single-Link Report

The single-link Ethernet Tx report is composed of a grid and a chart. The chart provides Ethernet Tx
Transmit rate along the time for both ends of the link (i.e. local and remote). It is possible to zoom in and
out on the chart simply selecting a time interval with the mouse. The “reset” button resets the initial scale
of the chart. Series can be enabled or disabled simply clicking on the series name.

Per default, the chart displays the data for the last seven (7) days starting from the latest available
measurement. This time interval can be adjusted using the time selection boxes (i.e. “From Date” and “To
Date”) in the top left-hand corner of the chart and pressing the “Update Chart” button.

The grid contains all Ethernet Tx Transmit rate values in the time interval for both local and remote radio
ports.

47

All rights reserved. Passing on and copying of this document, use and communication of its contents is not permitted
without prior consent of Oghmasys IT Services GmbH

Oghmasys IT Services GmbH, Gentzgasse 72/27, 1180 Vienna  UID: ATU62104403 Registered no. FN 268554 h



Single Link Ethernet Tx Chart

From Date: 2012-04-19 22:13  [E
To Date: 2012-04-26 22:13  [@
Update Chart
Ethernet Tx Chart
80k
70k
60k
n_\
& 50k
-

40k

2002-04-26 15:37:38
Local Ethernet Tx: 28,653.68

30k

|

5:30

20k

16:00 16:30 17:00 17:30 18:00

| -+~ Local Ethernet Tx == Remote Ethernet Tx|

nomad Ethernet Tx Single-Link Report

MO005 - G.826 Performance Monitoring

Description

18:30 19:00 19:30 20:00

This module gathers the ITU G.826 performance measurements aggregated over 15 minute or 1 day

periods for the whole network in one single report. ITU G.826 counters are

retrieved for both ends of each

radio link included in the schedule (and corresponding group) selected in the first grid of the report. The

time spans are as the selected schedules are due to last for.

The following G.826

e Errored Seconds (ES)

e Severely Errored Second (SES)
® Unavailable Seconds (UAS)

e Background Block Error (BBE)

Corresponding data collection schedule type: G.826 History

Supported Equipment

Network elements:
e 9400AWY

9500MXC

9500MPR
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Report
The G.826 report can be displayed and exported directly from the map with a click on a link or from the
“G.826" tab of the performance dashboard: Modules->Microwave->Performance Dashboard.

Microwave Performance

Link Perfarmance Data
TSLfRSL G.E26 Capacity Dashboard Ethernet Tx Adaptive Modulation

nomad Performance Dashboard - G.826 Tab

G.826 Multi-Link Report
This report provides G.826 15 minute measurements of each radio link included in the schedules (and
corresponding groups) selected in the first grid of the report. The time spans are as the selected schedules

are due to last for.

The ends of the link are referred as “Local” and “Remote”. Aggregated values (min/max/avg/sum) over the
schedule duration are available for both local and remote ends.

The report contains the following fields, for both local and remote ends of the radio links:
e Errored Seconds (ES)
e Severely Errored Second (SES)
e Unavailable Seconds (UAS)
e Background Block Error (BBE)

Note: In case no error occurs on a link for 15 minutes, no counter is retrieved.

Multi-link G.826 Performance
Export Grid page size: ]

Local Local AVG ES [3] Local MAX ES [3] Local SUM ES [3] Local AVG SES [3] Local MAX SES [3] Local SUM SES [3] Local AVG UAS [s] Local MAX UAS |s] Local SUM UAS [s] Local AVG BBE
MWL 5.7 148 556.00 111 70 107.00 710.02 02 68162.00 1648.83
MWL__ 0.50 1 1.00 0.00 0 0.00 535.00 500 1070.00 129.00
MWL_ 1.05 115 118.00 0.13 15 14.00 837 905 S04.00 45.83
MWL_... 0.34 k] 37.00 0.07 El B.OD 3.5 423 428,00 13,55
MWL_... 0.00 0 0.00 0.00 0 0.00 287.00 287 287.00 0.00
MWL_... 100 1 100 0.00 0 0.00 172.00 172 172,00 271.00
MWL ... 0.20 2 2.00 0.10 1 100 15,90 100 159.00 205.80
MWL ... 0.00 0 0.00 0.00 0 0.00 109.00 109 109.00 0.00
MWL ... 0.50 1 100 0.50 1 100 5150 103 103.00 0.00
MWL_... 0.00 L] 0.00 0.00 Q 0,00 EE.00 &8 £B.00 0.00

| Page1 ofa8 b ¥ &

nomad G.826 Multi-Link report

MO008 - Adaptive Modulation

Description
This module allows the monitoring of the adaptive modulation along the time for all the microwave links in
the network. It provides for 15 minute intervals the usage of each modulation scheme in milliseconds, for

each radio link.

Supported Equipment
Managed Elements: 9500MPR (MSS4/8)

Reports
The adaptive modulation report can be displayed and exported directly from the map with a click on a link
or from the “Adaptive Modulation” tab of the performance dashboard: Modules->Microwave-
>Performance Dashboard.
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nomad Performance Dashboard - Adaptive Modulation Tab

Adaptive Modulation Multi-Link Report

This report provides for 15 minute intervals the usage of each modulation scheme in milliseconds, for each
radio link included in the schedules (and corresponding groups) selected in the first grid of the report. The
time spans are as the selected schedules are due to last for.

The ends of the link are referred to as “Local” and “Remote”.

MO009 - Hardware Inventory

Description

This module provides a full network microwave equipment inventory report which contains, for each
equipment: part numbers, serial numbers and software release number of every hardware item present in
the equipment, including outdoor units (ODU). Licenses are also retrieved for each managed element.
Inventory data is collected from every network element and grouped in one single report for the whole
network. This is particularly interesting for large scale inventory tasks such as warranty, spare parts and
phase-out management.

Supported Equipment

Managed Elements:
e 9400AWY
e 9500MXC
e 9500MPR (MSS4/8)

Report

The full hardware inventory report can be displayed or exported from the menu Modules->Microwave-
>Hardware Inventory. It is composed of a grid and a chart representing the split of managed elements by
types. The grid contains a row for each hardware item in the network, grouped by managed element, with
the following parameters:

e Location of the Managed Element the item belongs to

e Information on the Managed Element the item belongs to

o User label

o Type

o Software release
Item position in the Managed Element
ltem part number
Item unique serial number
Item type
For items which are E1 boards, the report also contains the number of E1 ports on the board and
the number of these ports which are enabled (i.e. “used”).
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End of Document
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