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Introduction

1.1 Overview

Wireless Mesh Explorer (WME) is a Microsoft® Windows®-based software tool used for exploring and
displaying mesh networks based on the Texas Instruments WiLink™ 8.0 chipset.

1.2 Abbreviations and Acronyms
BBB — Beagle Bone Black
WME — Wireless Mesh Explorer
MP — Mesh Point
WLAN — Wireless Local Area Network
DHCP — Dynamic Host Configuration Protocol

1.3 System Requirements
» Operating System: Windows 7, Windows 8, or Windows 10
* Web Browser: Google Chrome or Firefox (latest version)
» Ethernet connection between a laptop or PC and at least one mesh device

Wire Connection

Figure 1-1. Basic Setup Connection Option 1

Or

* Wi-Fi® connection between a laptop or PC and the access point, as well as a Wi-Fi or Ethernet
connection between the access point and a mesh device

WiLink is a trademark of Texas Instruments.

Microsoft is a registered trademark of Microsoft Corporation.
Windows is a registered trademark of Microsoft.

Wi-Fi is a registered trademark of Wifi Alliance .

2 Introduction SWRU480-June 2016

Submit Documentation Feedback
Copyright © 2016, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SWRU480

13 TEXAS
INSTRUMENTS

www.ti.com Installation

Figure 1-2. Basic Setup Connection Option 2

1.4 Installation
1. Download the installer from ti.com.
2. Run the installer as an administrator on Windows 7, Windows 8, or Windows 10.

3. View the new icon created under Start —> All Programs —> Texas Instruments —> Wireless Mesh
Explorer, (see Figure 1-3) the icon is also located on the desktop.

Figure 1-3. Wireless Mesh Explorer Icon

4. Execute Wireless Mesh Explorer to open the python web server console, and the default web browser
directs to http://localhost:9000/.
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Configuration

The three types of configurations are each described as follows:
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B Wireless Mesh Explorar x4
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? Wireless Mesh Explorer -,
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What Now ?

Welcome
- Step 1: Select one of available
Operation Modes
) Simulation
- Step 2: Provide required IP

address or service type according Creating mesh network from pre stored data

to selected Operation Mode

- Step 2: Press on "Explore” and = .

wait for couple of seconds till your I Mesh Point as Router (using DHCF)

mesh network is explored
In this operation mode mesh network discovered using DHCP server leases file. New mesh point that connected
to network should request for IP address after connection. Mesh point with DHCP server will provide new mesh
point with IP address and write it to his leases file. Wireless Mesh Explorer will read DHCP leases file and connect
to each mesh point in leases file to collect reguired data. Mesh point with DHCP server should be connected to PC
via ethernet cable

Mesh Point IP Address with DHCP server e

) Mesh Point as Bridge (using mDNS)

‘Wireless Mesh Explorer using mDNS protocol to discover all devices with specific service type. In this mode one
mesh point should be bridge to mesh network. Bridge mesh point must be connected wired to routher/switch with
same subnet as mesh network.

Service Type - |

Version: 1.0.10
Al rights reserved to Texas Instruments inc (c)

Figure 2-1. Welcome Page

2.1 Operation Mode: Simulation

The simulation mode is available for users to explore the different features of the WME without connecting
to an actual mesh network.

2.1.1 Procedure
The WME uses pre-stored data from six mesh devices.

This data is at: c:\Program Files (x86)\Texas Instruments\Wireless Mesh Explorer\simData
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2.2 Operation Mode: Mesh Point as Router (Using DHCP)
In the Mesh Point (MP) as router operation, one MP acts as a router with a Dynamic Host Configuration
Protocol (DHCP) server running. This MP assigns IP addresses to all other MPs and devices connected to
it.
The computer with the WME connects to an MP through the Ethernet. The MP acts as a router for the
wireless mesh network. The WME software then gathers data about the entire mesh network.
2.2.1 Procedure
1. Ensure that all the connected MPs request an IP address from the MP with the DHCP server
(Section 2.2.5).
2. Connect the PC or laptop with the WME to the Ethernet port of the MP that is running the DHCP
server.
3. Check Mesh Point as Router, and enter the IP address of the MP which is connected through the
Ethernet.
4. The WME connects to the MP and reads the DHCP leases file.
5. After reading all IPs, the WME attempts to connect to each of the MPs through the SSH, and collects
all necessary data for network analysis.
NOTE: The Ethernet IP between the PC or laptop and the mesh network IP should be in different
subnets.
2.2.2 The MP as Router Operation Mode
Figure 2-2 shows the connection of the MP to the DHCP server. Figure 2-3 shows the connection to the
next MP.
Mesh point
with DHCP
server \
Connect to mesh point
with DHCP server and
collect IPs from DHCP
leases file.
Wire Connection
i p —
(S—
Figure 2-2. Connecting to the Mesh Point With the DHCP Server
SWRU480—-June 2016 Configuration 5
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Operation Mode: Mesh Point as Router (Using DHCP) www.ti.com

Mesh point
with DHCP server

N\

Connect to the next
mesh points through the
mesh point with the
DHCP server.

Wire Connection

=

(A

Figure 2-3. Connecting to the Next Mesh Point

2.2.3 Configure the DHCP Server Configuration File

Edit /usr/share/wl18xx/udhcpd.conf on the MP with the DHCP server. If the DHCP server is already
running, restart it. Table 2-1 lists parameters that must be included in udhcp.conf

Table 2-1. DHCP Important Parameters

Parameter Name Parameter Value Example Meaning
start XX XX XX.YY 192.168.43.20 The start of the IP lease block
end XX.XX.XX.ZZ 192.168.43.254 The end of the IP lease block
interface <interface name> meshO The interface that udhcpd will use
lease_file <path to leases file> Ivar/lib/misc/udhcpd.leases | The location of the leases file
auto_time <refresh time in seconds> | 10 \I,?ifetigssgirfiﬁg at which udhcpd wil
option dns <IP address> 8.8.8.8
option subnet <IP address> 255.255.255.0
option router <IP address> 192.168.43.1

2.2.4 Start the DHCP Server

To start the DHCP server, run the following commands on the MP that hosts the DHCP server. Open a
serial terminal with the device and change the directory to /usr/share/wl18xx

Start the DHCP server daemon command on the first MP:
udhcpd Zusr/share/wl18xx/udhcpd.conf

2.25

Start the DHCP Client

Request the IP from the DHCP server using the following command on each of the other MPs in the

network:
udhcpc —i1 meshO

NOTE: If this process does not end within 1 to 3 minutes, stop it by pressing Ctrl + C, and check:
¢ If the MP is connected to the mesh network
¢ If the MP with the DHCP server is running (ps / grep [u]dhcpc)
6 Configuration SWRU480—-June 2016
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2.2.6

2.3

231

2.3.2

Read the DHCP Leases File

Read the DHCP leases file command on the MP with the DHCP server:
dumpleases -a —f /var/lib/misc/udhcpd. leases

Operation Mode: MP as Bridge (Using mDNS)

In the MP as Bridge operation, the WME software discovers each MP using the mDNS protocol. Each MP
in the network should be configured to advertise itself with a unique name and service type.

Once the computer running the WME is connected to the MP as bridge, the WME uses zeroconf to
discover all other MPs. When discovery is complete, the WME gathers data on each point to create the
network.

Procedure

1. Start the mDNS server on each MP with a unique name and mDNS server type. For example, name
MP1 with server type _mesh._tcp (for more information about mDNS daemon, click here).

2. Connect the PC or laptop with the WME to the Ethernet port of the MP set as bridge. This MP is the
bridge between the Ethernet and mesh interfaces (for more information about mesh bridges, click
here).

3. Check Mesh Point as Bridge and enter the server type (for example: _mesh._tcp).
4. Click the Explore button.

5. The WME uses zeroconf to find the IP addresses of all the devices using the specified service (for
more information about zeroconf, click here).

6. The WME connects to all discovered MPs and collects the required data to analyze the mesh network.

NOTE: The Ethernet IP between the PC or Laptop and the mesh network IP should be in the same
subnet (for more information about mDNS, read here or here).

The MP as Bridge Operation Mode
Figure 2-4 and Figure 2-5 show basic diagrams for the MP as bridge.

Mesh point as bridge

i

Wire Connection

E.ﬁ_

 E—

Figure 2-4. Basic Diagram for Mesh Point as Bridge
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Figure 2-5. Another Basic Diagram for Mesh Point as Bridge

2.3.3 Start the mDNS server on MP Using Avahi

To start the mDNS server, rub the following commands on each MP in the network:
avahi-publish -s <Mesh Point Name><Service Type><Port><Free Text> &

For example:
avahi-publish -s MP1 _mesh._tcp 7777 "free text" &

2.3.4 Set MP as Bridge

If the Ethernet interface of the MP is ethO and the mesh interface is meshO the command should be:
brctl addbr brO

brctl addif brO meshO

brctl addif brO ethO

brctl stp brO on

NOTE: The Ethernet interface of the MP ethO and the mesh interface meshO should not have any
IP. IP should be set on bridge interface. Example commands follow:

ifconfig eth0 0.0.0.0
ifconfig mesh 0.0.0.0
ifconfig brO xx.xx.xx.xx netmask 255.255.255.0

8 Configuration SWRU480—-June 2016
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1. Run the WME as an administrator on Windows 7, Windows 8, or Windows 10.

Chapter 3

SWRU480—-June 2016

Usage

2. Select one of the required operation modes, and click the Explore button. The WME analyzes collected
data, and then displays the mesh network.

3. Click the Explore button to get the latest mesh network.

B Wirelass Mesh Explorer x

€ - C # [ localhost:9000/#
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Whnat Now 7

- Stap 1: Select one of available
Operation Modes

- Step 2: Provide required IP
address or service type according
to selected Operation Mode

- Step 3: Press on "Explore” and
wait for couple of seconds till your
mesh network is explored

“ersion: 1.0.10

All rights reserved o Texas Instruments inc (c)

Step 1:
Select operation mode

Welcome

# Simulation

Creating mesh network from pre stored data

Mesh Point as Router (using DHCF)
In this operation mode mesh network discovered using DHCP server leases file. New mesh point that connected
o network should request for IP address after connection. Mesh point with DHCP server will provide new mesh
point with IP address and write it 1o his leases file. Wireless Mesh Explorer will read DHCP leases file and connect
1o each mesh point in leases file to collect required data. Mesh point with DHCP server should be connected to PC
via ethernet cable

Mesh Point IP Address with DHCP server

Mesh Point as Bridge (using mDNS)
Wireless Mesh Explorer using mDNS protocol to discover all devices with specific service type. In this mode one

mesh point should be bridge to mesh network. Bridge mesh point must be connected wired to routher/switch with
same subnet as mesh netwark,

Service Type

Step 2:
Click Explore

Dand | [ — |3/ X

T L LE

» 2] Other bockmarks

Figure 3-1. Welcome Page Step by Step
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Symbol Legend

@ Mesh Point (MP)

* MP with DHCP server
@ MP with Soft AP

@ MP with STA

How to see neighbors ?

- SII'IQIE click with mouse on
one of mesh point and wait
for 1 sec

- In order (o disable this mode

single click with mouse on
stage (white area)

How to reveal path
selection Detween mesh
points ?

- Step 1: Double click with
mouse on first mesh point
that path selection is required

- Step 2: Double click with
mouse on second mesh point
that path selection is required

- Step 3: Wait for 1-2 sec

- In order o disable this mode
press on "Reset”

Zoom In/Out

- In greder to zoom in‘out use
mouse scroll wheel
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Table View Label Match Click Explore to get the
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view
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*8iEk©0 =

» [ Other bockmarks

Auto Explore |30 [sec]
Node Info

Wian Mac

‘Wian Ip

Link Info

Signal Avg
Rx Bitrate
Tx Bitrate
Rx Packels
Tx Packets

Metnc

Figure 3-2. Visual View of the Mesh Network
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Useful Features

3.1 Useful Features

3.1.1 Auto Explore

To avoid repeatedly clicking the Explore button to get the latest mesh network, users can check the Auto
Explore check box on the top-right corner, and set a time interval in seconds. Now the WME performs
self-explore every required interval.

B Wireless Mesh Explorer X

1% Apps  AD 150+ coseTCRMX MyMET

Symbol Legend

@ Mesh Point (MP)

W MP with DHCP server
@ WP viith Soft AP

& MP with STA

How to see neighbors 7

- Single click with mouse on
one of mesh point and wait
for 1 sec

- In order to disable this mode
single click with mouse on
stage (white area)

How to reveal path
selection between mesh
points 7

- Step 1: Double click with
mouse on first mesh point
that path selection is required

- Step 2: Double click with
mouse on second mesh point
that path selection is required

- Step 3: Wait for 1-2 sec

- In order to disable this mode
press on "Reset”

Zoom In/Out

- In oreder to zoom infout use
mouse scroll wheel

Version: 1.0.10
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Node Info

Wilan Mac
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Figure 3-3. Visual View
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3.1.2 Hover Over Node

To display information for a specific MP, use the mouse and hover over a founded MP (without clicking on
it). The WME displays the selected mesh label in bold. The WME shows relevant data for the selected MP
on the right side of the page.

BJ wirslass Mesh Exploner o

C A [ localhost:9000 el v | rén: S 0 =

2% apps  AD 150+ coeeroow e ) Kahan [ Google (] Androwd [0 merin () Secial Site (O] Shopping (] Programing (] Texas Instruments () Tatte ([ Fitness (7 Music Online » [ Other bockmarks.

Auto Explore |30 [sec]
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Symbol Legend Visual Mew Table View Label Match ESode iy

@ Mesh Point (MP)
W MP with DHCP server
: MP with Soft AP Wianlp  10.10.10.21

MP with STA

Wian Mac 7Te:ec:79:c8:42:b5

How to see neighbors 7 hceazos 0 Link Info

- Single click with mouse on
one of mesh point and wail for
158C

- In order to disable this mode
single click with mouse on
stage (white area)

Signal Avg

Rx Bitrate

Tx Bitrate:

ch047 Rx Packets
How ta reveal path
selection between mesh
paints ?

Tx Packets

Metric
- Step 1: Double elick with
mouse on first mesh point that
path selection Is required
- Step 2: Double click with
mouse on second mesh point
that path selection is required

Step 3: Wait for 1-2 sec

- In order to disable this mode
press on “Reset”

Zoom InfOut

- In oreder to Zoom infout use
mouse scroll wheel

Virgion: 1.0.10
All rights resenved 1o Texas Instruments inc (c)

Figure 3-4. Hover Over Node
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3.1.3 Hover Over Link

To display link information, use the mouse and hover over the link between two MPs (without clicking on
it). The WME displays the selected link and labels of both MPs in bold. The WME shows relevant data for
the selected link on the right side of the page.

pand] IT=1 0] [
(& Wirelass Mash Explorer *xx X
C i [ localhost:2000 % iEk @0 =
it apps  AD 150+ cosercom mymer: (] Kahan ("] Google (*] Android (3 maertn (*] Social Site ("] Shopping ("] Programing () Texas Instruments ("] Tatto ("] Fitness ("] Music Oriline » (] Other bookmarks
v Wireless Mesh Explorer ., [ Auto Explore |30 [sec]
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- In order to disable this mode Rx Bitrate 1.0 MBit/s
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stage (white area) Tx Bitrate 1.0 MBit/s

Rx Packets 24115
How to reveal path
selection between mesh
points ?

Tx Packets 3

Metric 114
- Step 1: Double click with
mouse on first mesh point that
path selection is required

- Step 2: Double click with
mouse on second mesh point
that path selection is required
- Step 3: Wait for 1-2 sec

- In order to disable this mode
press on "Reset”

Zoom In/Out

- In oreder to zoom infout use
mouse scroll wheel
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Figure 3-5. Hover Over Link
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3.1.4 Show MP Links

To display the connections for a specific MP, single-click the desired MP. The WME marks all
unnecessary links in light gray, and displays the relevant MPs and links. Single-click in the white area to
exit this mode.

B Wireless Mesh Explorer EA T

C # [ localhost:0000 % Bk @0 =
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Figure 3-6. Show Mesh Point Links
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3.1.5 Show Path Selection
To display the path selection between two MPs, follow these steps:

1. Double-click one MP (the selected MP enlarges).

2. Double-click a second MP. The WME marks all unnecessary links in light gray, and then displays the
relevant links for the selected path.

3. Click the reset button to return to the previous screen.
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Figure 3-7. Show Path Selection
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3.1.6 Table View
Table view extends the information users can get on their network.
1. Click the Table View button.

2. Select the parameter to track from the combination box. The WME shows all the data according to the
selected parameter for all the MPs in all directions.
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Figure 3-8. Table View
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3.1.7 Set a Label to an MP

By default, the WME uses the last 3 bytes of an MP MAC address as the label. To change the label,

follow these steps:
1. Click the Label Match button

2. Type a new label in the text box for each MP, and then click the Save button. The new labels

immediately appear in the Table View and Visual View tabs.
3. Click Default, and then Save, to restore the original labels.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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