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1. Introduction

This document is description about WISE-1021 Non-0OS software development kit (SDK)
on WISE-1021. It includes source tree of SDK, development environment, flash
programming...etc. There are some examples provided by WISE-1021 Non-OS SDK the
user can refer to it for how to do about connection to WISE-PaaS, communication
between mote and gateway...etc.,, and also can refer to it for developing their

application.

1.1 Glossary

® Gateway
The gateway like WISE-3310 has connectivity with SmartMesh IP manager responsible
for communication with WISE-1021.

® Mote

The mote is WISE-1021 that has connectivity with SmartMesh IP mote responsible for
communication with gateway.



2. WISE-1021 Non-OS Software Development Kit
(SDK)

2.1. Source Tree

The user can find source tree as below after file “WISE-1021_NonOS_SDK-VX.X.X.zip” is

extracted.

Directory Description
doc Documents about WISE-1021 Non-OS SDK.
inc Header files including examples, sensor driver and etc.
lib Library.
project Project files for IDE.
src Source files including examples, sensor driver and etc.
packages Software packages.

2.2. Software Packages

The WISE-1021 Non-0OS SDK is based on MSP430F5419A to development. The user
needs to install some Tl packages before development. The user can find these packages
in folder “packages” of source tree of WISE-1021 Non-OS SDK. The list of packages as

following:
File Name Description
ccs_setup_win32.exe Tl Code Composer Studio (CCS)
Integrated Development Environment
(IDE).
MSP430Drivers-1_00_00_01-windows-installer.exe | Stand-alone Driver Installer for USB
Low-Level Drivers.




3. Setup Development Environment

3.1. Preparing for Hardware

The user needs to prepare for hardware as following:

® WISE-1021 and WISE-3310.

®  MSP-FET Flash Emulation Tool.

® One PCrunning the Microsoft® Windows® 7 or XP operating systems and the other
running LINUX operating systems like Ubuntu 14.04.1.

Please refer to the following steps for setup a WISE series of boards before using
WISE-1021 Non-OS SDK.

1. Please prepare boards and gateway as below.




@ WISE-1021
@ ROM-ED20
@ DC-IN

@ CLI cable
® JTAG cable
® WISE-3310




Connect the MSP-FET Flash Emulation Tool to PC.

The device will be visible in the Device Manager as below after MSPDS-USB
Low-Level driver installed. The driver installer
“MSP430Drivers-1_00_00_01-windows-installer.exe” should be found at folder
“packages” of source tree of WISE-1021 Non-OS SDK.
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3.2. Setting for Connectivity

WISE-1021 is designed in connectivity for wireless loT communication with Linear Dust
SmartMesh IP wireless sensor networks. The Linear Dust networks support a
self-forming and self-healing mesh network solution complaint to 6LoWPAN Internet
Protocol (IP) and IEEE802.15.4e standard. Before using WISE-1021 Non-OS SDK, the user
needs to check or set some parameters through the command line interface (CLI).

3.2.1. Command Line Interface (CLI)
The CLI is interface to interact with connectivity by connecting a serial terminal program.
It’s used to getting information, checking/setting parameters or troubleshooting...etc.
The user can refer to SmartMesh IP Mote CLI Guide for getting more detailed

information about CLI. Please refer to the following steps for setup CLI.

1. Check device connected to PC, choose any terminal you like (e.g., the below snapshot
is setting of Tera Term) and setup default serial port settings are as follows:
®  Bits per second: 9600
® Data bits: 8
®  Parity: None
® Stop bits: 1
® Flow control: None
Notel: please refer to section "Preparing for Hardware" for checking cable connected
with CLI.

Note2: please check which serial port you connected to device and set it for terminal.

§ L=l |
9 COM3:9600baud - Tera Term VT - = | B P

Tera Term: Serial port se E

Port: [com3
Baud rate: 9600

Data: |8 bit

Parity: | none

Stop: [1 bit

Flow control: |nune

Transmit delay

0 msec/char 0 mseciline
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2. User can see snapshot as below after power on.

. COM3:9800baud - Tera Term VT

- e =

— e
File Edit Setup Control Window Help

>

SmartMesh IP mote, ver 1.3.8.24 (8x408)

3.2.2. Information and Parameters Setting

The user needs to double check connectivity setting the same as below table with
SmartMesh IP networks before using WISE-1021 Non-OS SDK:

Parameter Expected Setting
Mode Slave mode
Network ID 2001
(The same as manager on WISE-3310)
Join Key 4AAF494E414456414E54454348494F54
(The same as manager on WISE-3310)
Auto Join On

The following will show the user how we could check/set these parameters through CLI.

® Getinformation

> minfo

Net stack v1.2.1.17

state: Search

mac: 00:17:0d:00:00:30:88:ff
moteid: 0

netid: 2001




blSwver: 15
[drSwVer: 1.0.3.12
UTC time: 0:0
reset st: 400

® Switch Mode

> set mode slave

> get mode // get information about which mode is set with WISE-1021.

slave

> reset // this function will take effect after reset.

® Change Network ID

> mset netid 100
> mget netid
netid=100

> reset // this function will take effect after reset.

Note: the network ID is short unsigned integer (2 bytes)

® Write Join Key

> mset jkey 4A4F494E414456414E54454348494F54

> reset // this function will take effect after reset.

Note: the join key is a 16 bytes hexadecimal password.

® Switch Auto Join

> mset autojoin 1

> get autojoin

autojoin=1

> reset // this function will take effect after reset.
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3.3. Code Composer Studio (CCS)

The user can refer to the following steps for setup CCS with WISE-1021 Non-0OS SDK and
get more information from section "TI".

3.3.1. Running CCS installer

3. Find installer “ccs_setup_win32.exe” in source tree and run it to install CCS and set
installation directory to default as below.

%) Code Composer Studio v6 Sefup

Choose Installation Location

Where should Code Composer Studio vE be installed? E .1

To change the main installation folder click the Browse button.

CCS Install Folder

4. Select options about MSP430 as below for “Processor Support”.

—— b
ivs Code Composer Studio v Se‘tup‘ ‘ i ﬂ

Processor Support )
Select Product Families to be installed.

Description
S | R e e Processor Architectures included:
MSP430 Ultra Low Power MCUs ME5P430, MSP432

[ MsP432 Uitra Low Power MCUs
TI MSP430 Compiler
O 71 ARM Compiller
[ e arm compiler
[ c2000 32-bit Real-time MCUs
a SimpleLink Wireless MCUs
[ 32-bit ARM MCUs
[ sitara 32-bit ARM Processors
[ Media Processors
O single Core DsPs
[ Multi Core Processors
Ouco Digital Power Controllers

[~ Select All Install Size: 1045.08 ME

Download Size: 348 36 MB

Texas Instruments

11




5. Installation process.

= — N
iv’s Code Composer Studio v6 Se‘tuu E@g

CCS Installation

Code Composer Studio is being installed on your computer

Installing... com.ticgt.mspd30.4.4. help.feature. group

|
Instaling Components -
Flegistering com b cgt mspd30. 4.4 win32

Fiegistering com hi.costudio.mspd30... |
Registering com ti.dvt. mepd30. power, feature.group. ..

Registering com ti.ccstudio. mspd 30, emu.win32...

Registering com ti.costudio. mspd32. emu.win32...

Installing

com.ti.cgt. mapd30.4.4.win32 feature. group.com b costudio mspd 30 feature. group,com . dvt. mepd 30 power feature gro
up,com.h.cestudio.mspd 30, emu.win32. feature. group, com b costudio.mepd 32, emu. win32. feature. group

Registering com ti.cgt. mepd30.4.4.win32...

feature registered

Installing com.ti cat.mspd30.4.4.win32. .

com.ti.cgt.mspd30.4.4.win32 installed

Fiegistering com.hi.costudio.mspd 30.emu.win32...

feature registered

Installing com. b costudio.mepd 30.emu. win32..

com.ti. cestudio.mspd 30.emu. win32 installed

Registering com ti.costudio. mspd32. emu.win32...

feature registered

Instaling com b costudio.mspd 32 emu. win3Z..

com.ti. costudio.mspd 32.emu, win32 installed

Registering com ti.cgt. mepd30.4.4.help...

Installing... com.ti.cgt.mspd30.4. 4. help.feature. group L4

n

] 3

'

Texas Instruments

—— — = — —— —

6. Finish installation.

@ Code Compozer Studio ¥v6 Setup

CCS Installation ! 1

Code Composger Studio has been successfully installed. ‘

¥ Launch Code Composer Studio
¥ Create Desktop Shortcut
¥ Create Start Meru Shortcut

12




3.3.2. Import Project

1. Launch CCS.
2. Choose Project -> Import CCS Projects from the menu.

'+ CCS Edit - CCS App Center - Code Composer Studi
File Edit View Navigate [Project| Run Scripts Window Help
Nl RR O 1§ New CCS Project...

| @ New Energia Sketch...
’ 8 &%) Getting Started Beanolet

[ & \ A & Build Al Ctrl+B

E Build Configurations »
o Build Working Set »
Al Te

Clean...

Build Automatically

=)

Show Build Settings...

Add Files...
C 0 d I C OIT &1 1mport ccs Projects...
1] Import Legacy CCSv3.3 Projects...
®, Import Energia Sketch or Example...
o | =, ImportEnergia Libraries... —_g
Properties
\ W
@
MSP430 GCC MSPWare GUI Composer

3. Select the Browse button in the Import CCS Eclipse Projects dialog.

N
<% Impart CCS Eclipse Praje @ﬂu

Select CCS Projects to Import i
Select a directory to search for existing CCS Eclipse projects.

-
@ Select search-directary: | Browse...

() Select archive file: ‘ H Browse... |

Discovered prajects.

[7] Automatically impaort referenced projects found in same search-directory
[7] Copy projects into workspace

Open the Resource Explorer and browse available example projects

® FEinish ‘ [ Cancel
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4. Select the CCS project directory of WISE-1021 Non-0S SDK where you extracted
before to root directory. For e.g. D:\WISE-1021_NonOS_SDK_vX.X.X\project\ccs

[az=axn

., (==

Select root divectory of the projects to import

4 || project o

A| ) CCS|

| wise-1021-senddata

[ | wise-1021-sensorformat

[» Ly Src

[ |
BREE: o

[EEaERmL) |

5. Import projects as below and press “Finish” button.

Don’t check the “Copy projects into workspace” box.

-

5 o st o T =

Select CCS Projects to Import

Select a directory to search for existing CCS Eclipse projects.

@ Select search-directory:  Dh\advantech\WISE-1021_SDK\wise-102:

() Select archive file:

Discovered projects:

Browse...

Browse...

[¥]|C3 wise-1021-senddata [D\advantech\WISE-1021_SDKywise

Select All

[

10 wise-1021-sensorformat [D:\advantech\WISE-1021_SDIK\w
Deselect All

Refresh

| I | b

[] Automatically import referenced projects found in same search-directory

E Copy projects into workspace I

Open the Resource Explorer and browse available example projects...

Cancel

©)

[ Finish |
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6. You can see imported projects as below in “Project Explorer”.

£ cos edi - Code Composer St

File Edit \iew Mavigate Project BRun  Scripts Window Help
TR NP QP VPRI T
[ Project Explorer 52

» | wise-1021-senddata [Active - Debug]|
b [ wise-1021-sensarformat

- s ow

i

% v =1

i
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3.3.3. Compile, Programming and Debug

Explorer, and se

1. Select the “wise-1021-senddata” or “wise-1021-sensorformat” project in Project

lect Project -> Build Project to build it.

File Edit View Mavigate |Project| Run Scripts Window Help
Innds |, @4 CF NewCCSProject..
® MNew Energia Sketch..

[ Project Explorer 33

Examples...
| a |\ wise-1021-send
b 4 Binaries Build Project
& [l Includes los  Build All Ctrl+B
b (= Debug Build Configurations 3
4 g Sre Build Warking Set 3
> 8 fesc Clean...
A hdlec . .
Build Automatically
[ led.c

[ mote_api. Show Build Settings...

[

[

[

> [& pmme Add Files...

I E‘%, ric_c.c

b [8 system.c | BT Import CCS Projects..

& | uscial_uar ] Import Legacy CC5v3.3 Projects...

b g wdte ®, Import Energia Sketch or Example...
[ E‘%I wisel021 |

I (= targetConfigs|

b L@ Ink_msp430f3 C/C++ Index 3

!

[ J:% wise-1021-senso

B, Import Energia Libraries...

Properties

2. Finish compilation as below.

b Jg Parser.

Fle Edit View MNavigate Project Run Scripts Window Help

-l QiR iDid i - QuickAceess || | (B CesEdi]
"o i Project Explorer 52 5% ¥ = B (@ GetingStated | [ wisel021_dust_senddats_main.c 32 =8
4 {2 wise-1021-senddata [Active - Debug » | 113/ - o
. i #¥ Binaries 114 // Main function
u Tnclud 115/
> @i Includes 116 void main(void)
» (= Debug e
4 7 Sre 118 BOOL bMoteInit = FALSE;
b g fosc 119 int ij
» [§ global variables ¢ i
b g hdlec 122 // Stop WDT
b gy ledc 123 /"
o [ mate_apic 122 WDT_hold(__MSP43@_BASEADDRESS_WDT_A_ );
125
> [ pmme 126 4/
> Eyrece 127 // Initiation for system and peripheral
b (g system.c = | 128 i
> g} uscial_uartc 129 UCs_init(); B
B wat 130 RTC_init(); L
b Ly wete 131 Led_vInit(); 3
& [§ wise1021_dust senddata_main.q 132
© = targetConfigs 133 /
b [ Ink_mspa30f5419a.cmd 134 // Initiation for smartmesh IP mote connectivity
L ° 135 7"
(55 ise-1021-
4 = wise-1021-sensorformat 136 mote_api_set_payload_ptr((UINTS*)g_ausPayload);
» 4 Binaries 137 mote_api_cmd_init();
b Gl Includes 138 _ enable_interrupt(); il
120
I» (= Debug | i ] 3
4 i Sre
o [ bosrde B Conscle 2 S iE EE& 2 B-0--0
b (8 fosc DT Build Console [wise-1021-senddata]
flash “wise-1821-senddata.out” "./Src/fcs.obj” ./Src/global_variables.obj” "./Src/hdlc.obj”
b Lk flashe Src/led.obj” "./Src/mote_api.obj" "./Src/pmm.obj" "./Src/rte_c.obj" "./Src/system.obi"
b [g flashetl.c Src/uscial_uart.obj" "./Src/wdt.obj /Src/wise1821_dust_senddata_main.obj"
» [& hdlcc "../1nk_msp436f5419a.cmd”  -1"libmath.a" -1"libc.a"
bR lede <Linking>»

p g4 mote_apic

o 8 A - T **** Build Finished **** D

. . r

‘Finished building target: wise-1@821-senddata.out’

c

| writable SmartInsert | 4:3 ] { Free License |

16




Check device connected from WISE-1021, MSP-FET Flash Emulation Tool to PC.

Please refer to section "Preparing for Hardware" for more information about

hardware if user needed.

Launch application and programming.

Select the “wise-1021-senddata” or “wise-1021-sensorformat” project in Project
Explorer, then click the debug icon as below to download code and programming to
the device and begin debugging. Press F8 to begin execution.

v+ CCS Edit - Code Composer Studic g

File Edit Wiew Mavigate Project Run  Scrip
s-weis-pfe]r-ie

[75 Project Explarer 53 debug icon

a = wise-1021-senddata [Active - Debug]
» [l Includes
» 2= Debug
4 [ Src
. g fesc
. g4 global_variables.c
> [ hdle.c
- g ledc
- [ mote_api.c
. g pmm.c
> @ rtc_c.c

> @ system.c
- g} uscial_uart.c

- g wdtc

+ [ wisel021_dust_senddata_main.c
+ 2= targetConfigs
+ L Ink_msp430i541%a.cmd

17




4.

4.1

4.2.

Example

There are two examples in WISE-1021 Non-OS SDK and the user can import it from
folder “project” of source tree of WISE-1021 Non-OS SDK. One is “Send Data” the user
can refer to it for how to use connectivity to send data from mote to gateway. The other
is “Exchange Data with Sensor Format” the user can refer to it for how to add sensor in
mote and send data accessed from sensor to WISE-PaaS through mote and gateway.

. Import Examples

Please refer to section “Import Project” for how to import all examples.

Send Data

This example is demonstrated how we could send data from mote to gateway. The user
needs to run two programs synchronously that one is on WISE-1021 and the other is on
gateway. In example it communicates with gateway using APl in “mote_api.c” that can
found located at folder “src\wsn\sm_ipmt” of source tree of WISE-1021 Non-OS SDK.
The “mote_api.c” has been implemented based on SmartMesh IP Mote APl Guide and

the user can refer to it for getting detailed if needed.

Please refer to the following to run example between mote and gateway:

® Running example on Gateway

1. Get loT Gateway SDK and Setup on PC.
The loT Gateway SDK is not provided as default and the user needs contact with

Advantech to get it.

2. Compile example.

(D Set environment variable for compilation.
PC # cd /opt/poky/1.5.3/
PC # source ./environment-setup-cortexa9hf-vfp-neon-poky-linux-gnueabi

EF root@ubuntu: fopt/poky/1.5.3 [102x27] s
EEC) R|BEE BRNV) REW 2RO FBH)
/poky/1.5.3# source ./environment-setup-cortexa9hf-vfp-neon-poky-linux-gnueabi

18
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(@ The example “wise1021_senddata_gw.tar.bz2” is located in folder “src\sample” of
source tree of WISE-1021 Non-OS SDK. Please extract wise1021_senddata_gw.tar.bz2
to PC.

PC # tar jxvf wise1021_senddata_gw.tar.bz2

— — ———

‘@ root@ubuntu: /tmp [102x27] Y
EENC) |/EE BREV R|EW) EEFO) =#EH)

ta_gw/
_gw/DN_LICENSE.txt

a_pw/ipmg/
_gw/ipmg/r

(@ Compile and output binary.
PC # cd wise1021_senddata_gw/
PC # make clean

PC # make

& roat@ubuntu: hamejwilljwsn_send test for 1021 /wise1021_senddata_gw [102x27] o ol e
B0 HEE BEV REW) EHO) BHEH)
@ubuntu: /home/will/wsn send test - 1021/wisel@21 senddata gwit make
; for d in sm clib ipmg a
make[1]: Entering dire ) f 5 st 'wisel021 s ta_gw/sm_clib"’
i 0 fpu=neon -mtune=cortex
inux-gnueabi -02 -pipe -g -feliminat

mb-interwork -mfloat-abi=hard -mfpu=neon -mtune=cortex|
f-vfp-neon-poky-linux-gnu i -02 -pipe -g -feliminat

ibuntu: /tmp/wisel021_sendda a/
.c IpMgWrapper.o S 0
pper.h Makefile rs232.h [wisel®21 receive sample| wisel®21 receive sample.o
ibuntu: /tmp/wisel021 senddata_gwit

wisel®21 receive sample.c

3. Upload binary to WISE-3310.

The following commands are for the user reference. These commands are
demonstrated how the PC’s file system can be mounted through NFS on WISE-3310

and then the user can copy binary to WISE-3310 using command “cp”.

WISE-3310 # mount -t nfs -o nolock 172.22.12.223:/tmp /mnt/
WISE-3310# cp /mnt/wise1021_senddata_gw/ipmg/wise1021_receive_sample /tmp

19




4. Begin execution.
The user can see snapshot as below while getting data from mote.

WISE-3310 # /tmp/ipmg/wise1021_receive_sample /dev/ttyUSBO

Y COM30:115200baud - Tera Term VT

File Edit Setup Control ﬂindnw?alp

15 14 15 16 17 18 19 1a

notit cb(87
EH]

le 1f 21 22
14 15 16
6 37 38

14 15 16
36 37 38
41 42 A3 44 45
notif_cb(87)
le 1f 20 28 29 2a
41 42 A3 44 A5 46 47 48 49 4a 4b 4Ac 4Ad
L

20



® Running example on WISE-1021

1. Compile example and programming.
(D Select the “wise-1021-senddata” project in Project Explorer, and select Project ->
Build Project to build it.
(@ Click the debug icon as below to programming to the device.

v« CCS Edit - Code Composer Studio I

File Edit View Navigate Project Run Scrij

o @it iefE-]e -

2. Check status with LED.
Waiting until the yellow LED is turned on. It’s mean that WISE-1021 begin sending
data to gateway every seconds defined by macro “SCHEDULE_TIME” in sample code.

Note: The yellow LED will be turned off when disconnected between WISE-1021 and

gateway.

WISE-1021 REV,A)

tsaxiozioz-01 RITRY

MADE 1N CHINR
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The flowchart is example “Send Data” how it runs on WISE-1021 as below figure.

1. Hardware Initiation
Initialize System 2. Connectivity Initiation
3. Enable Interrupt

/ Failed

Succesful

Check Connection

Disconnected

Connected

Send Data

22



4.3. Exchange Data with Sensor Format

This example is demonstrated how it could exchange data with sensor format between
mote and gateway. The sensor format defined by Advantech combines IPSO data format
with CoAP like protocol. By implementation the user needs to study “WISE sensor API”
to know how to add sensor by self. In example it adds fake temperature sensor with
sensor format and exchanges data between mote and gateway. Finally the fake
temperature will be transfer to WISE-PaaS and it is presented by Ul on browser, but
WISE-Paa$S has no more detailed in this document. Please get contact about WISE-Paa$
detailed with Advantech if needed.

4.3.1. How to Handle Data between Mote and Gateway
Based on sensor format, the brief in bidirectional explain how it has been implemented

in example as below:

From mote to gateway :

(D The data accessed from sensor are encoded as packet with sensor format by mote.
(2) The packet is sent from mote to gateway.

(@ The packet is received and decoded by gateway and then the received information
will be transfer to WISE-PaaS.

From gateway to mote :

(D The data and command are encoded as packet by gateway.

Q) The packet is sent from gateway to mote.

(@ The packet is received and decoded by mote.

(4) Depend on command/data received from gateway, the information about WISE-1021

and sensor data in real time are encoded by mote and send it back to gateway.

23



4.3.2. Running Example
Please refer to the following to run example between mote and gateway:
® Running on Gateway

There is nothing to do. This example is supported as default on WISE-3310.

® Running on WISE-1021

1. Compile example and programming.
(D Select the “wise-1021-sensorformat” project in Project Explorer, and select
Project -> Build Project to build it.
(@ Click the debug icon as below to programming to the device.

v« CCS Edit - Code Composer Studio I

File Edit View Navigate Project Run Scrij

Tt ;Q-ze,y-f-.;,;._

3. Check status with LED.
Waiting until the yellow LED is turned on. It’s mean that WISE-1021 is getting ready to

communicate with gateway.

Note: The yellow LED will be turned off when disconnected between WISE-1021 and

gateway.

WISE-1021 REV,A)

tsaxiozioz-01 RITRY

MADE 1N CHINR
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The flowchart is example “Exchange Data with Sensor Format” how it runs on

WISE-1021 as below figure.

Initialize System

Failed

Disconnected

Receive Data
&

Auto Command

Create Connection

Succesful

Check Connection

Connected

Update Sensor Data

Get Command Type

1. Hardware Initiation

2. Connectivity Initiation

3. Enable Interrupt

4. linitialized sensor with sensor format

1. Receive Payload
2. Decode Payload and Get Command Type

Normal Command

Not Meet
Scheduled Time

Meet Scheduled Time

Update & Encode Data
for Auto Command

Update & Encode Data
for Normal Command

b é

Send Data
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5. Appendix

5.1. References

51.1. TI
About examples and documents for TI MSP430F5419A:
© Code examples the user can find it at link
http://www.ti.com/product/MSP430F5419A/toolssoftware

About development tools:
© Code Composer Studio(CCS) Integrated Development Environment (IDE) at link

http://processors.wiki.ti.com/index.php/Category:Code Composer Studio v6

5.1.2. Linear Dust
About SmartMesh IP Networks:
© SmartMesh IP Mote CLI Guide
© SmartMesh IP Mote API Guide
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